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CERTIFICATED 
f ELECTRICIAN 


YOU MEN The country needs more trained, graduate 

LISTEN electricians. Thousands have gone into the Govern- 

ment service and there is such an unusual demand 

for competent electrical men that I am making a wonder- 

ful offer at this time. HERE IS YOUR OPPORTU- 
NITY! I want to send you my splendid offer now. 

Don't hesitate becatse of age or experience. Young men, boys and old men 
must now fill the gaps and keep business going. DO YOUR PART. Pre- 
pare yourself for a real position, by my Home Study Course in Practical Electricity. I am 
Chief Engineer of the Chicago Engineering Works. I have trained thousands of men and 
can help you better than anybody else. We also have large, splendidly-equipped shops where 


yOu can come at any time for special instruction without charge. No other correspondence 
school can give you this. 


SPECIAL OFFER: Right now I am giving a big, valuable surprise that I cannot 
explain here, to every student who answers this ad. Write today! 


$462 to *100% a Week 


Go after some real money. Qualify for one of the thousands of 
splendid positions open. All you need to start is a few months snappy, prac- 
tical instruction from a competent engineer. Come tome—.VO/J/’, I'll give you 
my personal care to ensure rapid and efficient progress. My course is intensely 
practical. It is highly condenscd, simplified, up-to-date and complete. I am 
so sure you will make a splendid success in this study, that I will Guarantee 
Under Bond to return to you every cent paid for tuition, if you are not entirely 
satisfied when you receive your Electrician’s Certificate granted you as a gradu- 
ate of my school. 


FREE—Lessons and Outfit—FREE 


Send me the Free Outfit Coupon at once. Do it now! For a limited 
period I am making a slashing cut in the cost of tuition, and giving each new student 
a grand outfit of Electrical Tools, Material and Instruments—in addition—dAbso- 

lutely Free. Iwill also send vou—free and fully prepaid—Proof Lessons to show 
you how easily you can be trained at home to enter this great profession, by 
means of my new, revised and original system of mail instruction. 


SeeelCereeeseseagecesesereseras COCO deo eFrocceg i seseesseretes sends son seen eee eessonoeneeserereocceeeeeeeee: 


Use this a Outht’’ Coupon A C T P R O M P T LY 


CHIEF ENG. COORE, Dept. 21 ; 
/ 441 Cass Sti, CHICAGO, ILL. Get the full benefit of this great offer. Send the 


Coupon or a postal for free information without delay. Do 









Sir Send at once -fully prepaid and entirely free--complete : it xow—before my free offers and guarantee are withdrawn. 
particulars ot your great offer dvr this month. : 
Nowie mel : CHIEF ENGINEER COOKE 
- Chicago Engineering Works 
: DEPT. 21 
* 441 Cass Street CHICAGO, ILL. 
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You Can Now Know 


ELECTRICITY 


As Experts Know It 


When we observe the ever-increasing applications and usages 
of electricity, we wonder if all the present openings and the newly 


““See them 
first-pay 
afterwards’’ 


Small 
Monthly 


as ; ; Ned. 
Payment created positions in the electrical world can ever be filled 
" 3 The ending of the war lends a new and mighty impetus 
if you re | to the electrical end of American industries, Salaries are 
satis- \ soaring. There is practically no limit to the earning power 


of the man who educates himself in the finer points of 
electrical work. 


fied 


Actual working facts 


With the advent of the new Library of Practical Electricity, 

by Terrell Croft, a new era is marked in the production of 

self educational electrical literature. This library satisfies 

a demand never heretofore met—the demand for a home ’ 
study course which would bring out in detail the actual 

working facts. This great undertaking has been accom- 

plished. It is a seven-year task completed. 





No previous electrical training necessary 


, Three thousand pages, with twenty-one hundred of the 

Oj clearest illustrations ever put into book form. Each of 
the eight volumes is indexed so that everything you want 
to know about electricity is at the finger’s end. And when 
you find what you want, there is not merely a short question 
and a short answer. You are told everything you want 
to know. The explanation is clear to you, regardless of 
whether you have had a previous knowledge of electricity 
or not. 


YS. Know electricity as the highest 
a —— paid engineers know it 
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When you are studying the Croft Library of 
Practical Electricity, you are studying elec- 
tricity as experts know it. You are acquaint- 
ing yourself with the methods employed by 
the highest paid electrical workers and en- 
gineers in America. 


8 Vols. ; 
= This Library of eight volumes 
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Flexible * ro sent to you FREE for} 
binding sul = 10 days’ trial 
a = ia So positive are we that you will be pleased with the 
Pocket size Croft Library of Prectical Electricity that we offer 
=: to a the ne ie pe od ten eg free () 
use, you need do In order to have the hooks 
3000 eent, charges prepaid, Is to All out the attached - 
coupon and alg - us. Keep the oe - 
aves ays. en you are not satisfied, 
Pp 7 eleciRannio’ io, eben. On the 
| other hand, you flad that they will 
Oe) help you, as they are helping thou- f" 
2100 = tm oe | rege ic a =  aands of others, send us the smail : McGraw-Hill 
illustrations — —— i. = _—— eum of $2 per month for elght Book Co., Inc. 
months. ee vac a 
McGraw-Hill Book Company Inc., 0 N 
A letter that od ee epth’S Weck New York, N. Y. J 
. entlemen: an attempt to express myself about Gentl ; 
meanssomething crore NEW LIBRARY OF PRACTICAL ELECTRIC- AC [ Please oatta ee 
to every man in ITY, I have never seen and do not believe there was brsry of Practicsl Elec- 
Sysh Printed in tee pee [Pn euges, a more com- ona For tee ee enero 
- . prehensive set of books. It is a li rary that is just as NOW » 00 a F 
America who ts valuable to the novice as to the expert, hecause it is oat tS a oe ee eo = 
interested in all practice. a tet month, untH 316 bas been paid. If 
espec vs 
TOF GUY H. PEIFER. shipping ins 
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{ERE are many different ways of produc- 
ing music, and as our culture advances the 
desire for better and still better music 
becomes a craving of civilization. From 
the ancient tom-tom to a Stradivarius vio- 
lin is a long cry, and the chances are that 
as our musical tastes become more refined, 
still better instruments will become necessary and highly 
desirable. 





There are few instruments giving a more mellow and 
a more “human” sound and quality of tone than a fine 
violin, but we have no hesitancy in saying that it should 
be possible to obtain stil) better results by electrical 
means. The field of purely electrical music has hardly 
been touched. Some years ago an American inventor 
produced the Telharmonium. This was one of the 
earliest and best attempts at pure electrical music. The 
Telharmonium was invented by Dr. Thaddeus Cahill 
and he used alternating current generators, each of a 
certain frequency; if a telephone receiver were connected 
in the circuit, the latter would give forth a certain 
very pure note. By using a switchboard arranged in 
the form of an organ keyboard, wonderful musical 
effects were produced. 


© 


Another more recent attempt was the pure electrical 
music discovered thru researches of Dr. Lee de 
Forest. He used his audion bulbs in connection with a 
telephone receiver, and obtained beautiful flute-like tones 
of the greatest purity. The two devices just described 
necessitated the use of a telephone receiver to translate 
the electrical impulses into sonorous vibrations, and this 
is a great disadvantage, for it ties us to a thin diafram, 
which in itself cannot produce the very purest tones 
obtainable. As one can readily understand, the limita- 





Slectric Music 
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tions of a diafram are very great and while it is pos- 
sible to obtain a single pure note, it is a different mat- 
ter where several pure notes in different octaves are 
to be reproduced simultaneously. 


A way out is suggested by the writer by pressing inta 
service the thermo-telephone which employs no diafram 
at all, but uses a very fine platinum wire of microscopic 
cross-section. This platinum wire, heating and cooling 
in unison with the electrical vibrations, imprest upon 
it imparts these impulses to the surrounding air. With 
this device very pure electrical music can be obtained. 


There should be of course many other ways to actu- 
ally produce pure electrical music, and here is a wonder- 
ful opportunity for experimenters and inventors. To the 
writer’s mind, it seems not at all impossible that we 
should take a metallic wire stretched taut and by im- 
pressing an electric current upon it, vary its heating and 
cooling effects so as to produce pure sounds in a suitable 
receiver such as a thermo-telephone. 


Dr. de Forest has shown us that beautiful music can 
be produced in a vacuum tube. Paradoxical as it seems, 
this nevertheless is a fact. There must be many other 
ways of producing vibrations in a vacuum tube which 
can be translated into an electrical current, thus pro- 
ducing music. 


There are also certain ways of making electromagnets 
produce music—this without the adjunct of telephone 
receivers,—by vibrating their entire structure. Many 
other means will undoubtedly suggest themselves to our 
students and scientists. 


H. GERNSBACK. 
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Wireless in 


Ten Weeks 


(We teach you in your own home during your spare time) 
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America’s Merchant Marine 


The age of wireless is here. The experimental 
stage has passed. Wireless now equals in impor- 
tance telegraphy, and telephony. It has assumed 
its place among the great commercial industries of 
the earth. So rapid has been the development and 
growth of wireless in recent years that there has 
been left in its wake a tremendous shortage of oper- 
ators. Actually thousands upon thousands are now 
needed for permanent “peace time” positions offer- 
ing wonderful opportunities for advancement. 


Earn up to $200 per month 


In the short period of ten weeks we can make of you a 
wireless operator, a man with a profession, independent, 
and not subject to the rise and fall of wages in the labor 
market. Salacies are as high as $200 per month. There is 
a position in the merchant marine, the army, the navy, or 
a land station, awaiting everyone completing our course. 
We give you this training at home, by mail, in your spare 
One of the giant wireless tawers which keeps us in time. It is not necessary for you to lose any time from 

constant communication with Europe. your work to take the course. 


Free Instruments— 


To every student enrolling with us we present a standard set of instruments 
with which wireless messages may be sent and received. 
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Travel the world over or locate at a 
land station in America. 


America is spending billions of dollars on the mightiest navy and merchant 
marine in the world. Practically all vessels are being equipped with wireless 
apparatus of the most up to date type. Thousands of operators are needed now. 


The field affords a wonderful opportunity for the man who starts now to master 
wireless. 


Our students actually pass the com- 
mercial examination in ten weeks or 


% 
less. de 
The National Radio Institute, headed by authori-_ 


Get your instruction from ties who have been closely allied with governmental A Valuable Book Free 

the Nation $8 Capitol. Our training of students, has perfected an easily mas- Our booklet. “WIRELESS: the Opporwunieietiahe aee* 
1 ., tered course in wireless telegraphy whereby stu- gives you complete information in regard to our course, 

course ts endorsed by offi dents are taught completely in ten weeks, either here the quick and casy methods hy which you ean master wire- 


t - ; : ‘ less, and other important faets you should know. It is free, 
on the U. S. Govern in Washington at our large residence school or at Just mail the cOupon. No obligation whatever on your 
ment. 





home, by mail. Many of our students are ready to part. 


take up actual wireless work in much less time. The ao FREE COUPON--------------- 


course is founded on actual practice, hence the rapid 
progress of the student. NATIONAL RADIO INSTITUTE, 
Dept. 67, Washington, D. C. 


NATIONAL RADIO INSTITUTE — Siisi3iie% 28 eric! 


i 

‘ 

‘ 

‘ 

' 
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' 

‘ Opportunity of the Age.”’ with full particulars regarding 
' your famous 10 weeks’ Home Study Course, and your 
’ Special Free Instruments Offer. 
' 

t 
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Dept. 67 

Name aianae sean ics, ween © igemeaeisln sac bh jtih dee 2 tees «at, gars, : 

14th and U Streets, N. W. Washington, D. C. padres. 
Town eo oe vnem State ....:amerep cee ; 
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ao am 6 Master Electricity By 
New York Actual Practice 


The only way you can become an expert is 
by doing the very work under competent instruc- 
tors, which you will be called upon to‘do later on. 
In other words, learn by doing. That is the method of 
the New York Electrical School. 


Five minutes of actual practice properly directed is 
worth more to a man than years and years of book study. 
Indeed, Actual Practice is the only training of value, and 
graduates of New York Electrical School have proved 
themselves to be the only men that are fully qualified to 
satisfy EVERY demand of the Electrical Profession. 


The Oldest and Only Institution of 


the Kind in America 


At this “Learn by Doing” School a man acquires the art of 
Electrical Drafting; the best business method and experience in 
Electrical Contracting, together with the skill to install, operate and 
maintain all systems for producing, transmitting and using electricity. 


vi a, A school for Old and Young. Individual instruction. 
| ALTERNATING \ 


CURRENT PRACTICE 
Over 5,000 Students now holding Successful 
Positions tn the Electrical World 


5,000 of our students are today successful electricians. 


No previous knowledge of electricity, mechanics or mathe- 
matics is necessary to take this electrical course. You can begin 
the: course now and by steady application prepare yourself in a 
short time. You will be taught by practical! electrical experts with 
REPAIRS actual apparatus, under actual conditions. | 


Let us explain this course 
to you in person. If you can’t 
call, send now for 64-page 
book—it’s FREE to you. 
















New York Electrical 
| School 


29 West 17th St., New York 









ESTIMATING & j 
CONTRACTING j 





New York Electrical School, a 
29 W. 17th St., New York, N. Y. a 
Please send FREE and without obligation ie 
to me your 64-page book @ 
a ' 
ee @ vy — —_— 
Hc UMINATING \\| STORAGE BAT- } 
@ ENGINEERING |) ) ELECTRIC VEHICLE; 
Address es Te et a A ee CONTROL 
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American Destroyers Throw “Depth 


Bomb Barrage”’ 


N American destroyer, with her depth 
bombs ready to be discharged, is a 
dangerous craft. Running without 
ights 1m the darkness she is a men- 
ace not only to the enemy but to 

herself and other ships should a collision 
occur. 


"Y'GUNS FOR o-R 
SHOOTING” ui ’ ye. 
| “YONG RACKS OF 


hs 
4,” DEPTH BOMB 


ARRANGEMENT OF 
DEPTH BOMBS ON 
US DESTROYER 


soptesree 
SPARK 
COML PROS ERAN 


Fy LLECTRIC 


— ELECTRIC 
CONTACTS CONTACT 


DETAIL OF 
DIAFRAM 


TYPICAL DEPTH BOMB 
ANDO HOW IT WORKS 


U. S. Destroyers Have Greatly Profited By Actual War Experience, for They Became So Proficlent in the Use of the “D 
Itself—That They Could Set Up a Veritable ‘“‘Sub-aqueous Barrage.” 
Unilke Shells They Do Not Ricochet or Slip, 


Wonderful New Weapon in 


Bombs for a Distance of One-half Mile or More. 


The bombs are now released from every 
quarter of the destroyer. Two can be 
dropt from the bridge by pressure of a 
button; “Y guns,” amidships, with two 
barrels, can throw bombs to port or star- 
board; astern there are two Jong lines of 
bombs running on miniature railway tracks, 
so a complete barrage may be fired at any 


At medium 
INSULATED ae diofrom 


time. The arrangement of the American 
destroyer’s depth bomb armament. that 
struck terror into the heart of German 
submarine commanders is shown in the ac- 
companying illustration. These depth 
charges are dangerous to a submarine, cven 
if they are 500 to 1200 fcet away from the 


ends vader woter 

ressure tohere 

At greater depth the mcreasec 
water pressure bends diafram 
‘to here, closes contact an 
detonates bomb. 





Depth and Then Explode. 


point where the subaqueous explosion oc- 
curs. 


The detail view herewith of one of these 
depth bombs shows clearly the principle 
upon which they operate. The steel tank 
container is a simple affair, fitted with a 
sensitive water-pressure diafram. The 
pressure of the water increases .433 lb. per 
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inch for every foot of head or 
depth. Thus for 1 foot depth the ‘hydro- 
static pressure acting on the shell, and also 
the diafram, would be .433 Ib. for every 
sq. in. of surface area. For a depth of 
20 {t. the water-pressure per sq. in. would 
be 8.6 lb.; for 50 ft. depth, 21.6 Ib, and 


square 


[Usiné THE SEPTH eonercuN)] 
; \ 
KYA 


4 _— 
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4 AN 


&- POSITION AY wien 
U-EO0AT WAS SiGHTED 


Copyright, 1918. by E. P. Co. 


ae Bomb’'—a 
Also They Can ‘Shoot’? Depth 
But Penetrate the Water to a Certaln 


for 100 ft. depth, 43.3 Ib. per sq. in. Hence 
it is clear how it becomes possible to “set” 
the diafram of the detonating device, 
whether electrical or mechanical, to trip 
off the latter at any desired depth. The 
farther the contact pin, or trip finger, is 
set back or away from the diafram, the 
greater the water-pressure or depth re- 
quired to press it in that far. 
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AND NOW THE _ ELECTRICIAN- 
ETTE! 


We have conductorettes, female bartend- 
ers, police women, elevator operators, usher- 
ettes and farmerettes, but this is the first 
instance of its kind 
where we are having 
an electricianette. 

Mrs. Ada B. Vai 
>f the Atlantic City 
Electric Company, 
Atlantic City, New 
Jersey, has complete 
charge of an instal- 
lation of sixty-five 
electric ranges in 
one apartment house 
located at the above 
address. She is re- 
sponsible for the 
proper maintenance 
and operation of the 
entire equipment of 
these stoves and 
handles her pasition 
capably. Beside, she 
takes care of some 
thirty-five odd elec- 
tric stoves thrn- 
ont the city. In all, 
she supervises one 
hundred of these in- 
tricate electrical] de- 
vices. 

Her entire tool 
kit can be summed 
up into a_ testing 
lamp, screw dnver 
and two pair of pli- 
ers, one large and 
one small. Compare 
this neat and com- 
pact equipment that 
most certainly re- 
flects the character- 
istics Of a woman as 
its owner, with the modest (?) tool chest 
of the male species of electrician and the 
carrying of a large assortment of unneces- 
sary junk, approximating one-half ton in 
weight, and when he finds that the job will 
require a screw driver one-sixteenth of an 
inch smaller in size, we would be asking too 
much if we should expect him to use one 
of the next size. Instead he takes an after- 
noon’s vacation on your time, going to the 
movies or to Coney Island, or Kalamazoo, 
as far as we know, and by the length of 
time that he consumes to get this tool. 

Can you imagine upon arising from your 
warm bed ona cold Winter morning, mak- 
ing a quick dash to the electric stove in the 


Yes, the “Electriclanettes” Are Herel 
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sitting room, turning on the switch, and in 
anticipation of the warmth that you are to 
get, you find the electric stove is as cold as 
a chunk of ice. The heat of your indigna- 


tions warms you thoroly, and you make 





one grand dive for the telephone. After 


you have stood there for about a half hour 


with your teeth chattering, waiting for the 
telephone boy in the hall below to answer 
your call, you are finally rewarded for your 
patience by being allowed the honor to speak 
with the janitor. After you have told him 
what you thought of him and his entire 
family, back to his great, great, great grand- 
father, he very sweetly answers with a roar 
like the Kaiser; and tells you that your need 
will be attended to. 

Within a few seconds you hear a short 
stacatto knock upon the door, and upon 
opening it you are almost stricken speechless 
by the appearance of a very neat and chicly 


Photo Courtesy Edison Electric Liluminating Co. of Boston 


The Present Photo Shows Them Hard at Work 
at One of the Dynamo Switch-Boards of the Boston Edison Company 


January, 1919 


attired young lady, in over-ails. Taken 
back with this surprise, you ask her what 
she desires. “Oh, Sir,” says she, “I am the 
electrician! You sent a call for me, and I 
am here to repair your heater.” Her in- 
tention 1s very 
agreeable to you, 
and with = military 
precision she brush- 
es past you, takes off 
the top of the heat- 
er, yanks out the 
heating elements, 
mutters a monosyl- 
lable that sounds 
like “burnt out,” in- 
serts a new unit, at- 
taches another fuse, 
turns the switch, 
and the job is fin- 
ished. It has taken 
her exactly ten min- 
utes, and the most 
incredible part of 
it, when you ask her 
the charges, and re- 
ceive a reply, “Oh, 
that is all right, sir, 
I am paid by the 
firm that owns the 
building.” She goes 
out closing the door 
very gently, and 
without even look- 
ing for a tip. 

_ Cheer up, fellows 
it will be a great old 
world after the fair 
sex take our jobs. 
We will have noth- 
ing to worry about 
except washing the 
dishes and scrub- 
bing the floor. 


WORLD RADIO SYSTEM URGED 
FOR SOCIALISTS. 


Active steps are being taken by the In- 
ternational Socialist movement to estab- 
lish a private system of wireless thruou? 
the world. Five installations are now def- 
initely projected. Stations will be immedi- 
ately set up in England, France, Belgium 
and ultimately in other countries, including 
America. 

Three of the new stations will link up 
with the German and possibly the Russian 
Socialist wireless. They will be used to 
connect Socialist organs in various coun- 
tries. 





In collision there is no danger of the 
shock exploding the bomb, but some might 
be thrown into the water and explode when 
at the proper depth. 

And Nea not all of the Depth Bomb’s 
story, either. Did you ever hear of the 
depth bomb “gun”? It shoots depth bombs 
accurately for a distance of half a mile or 
more. The merchant ships that dodged the 
U-boats were equipt with such guns, which 
operate with comprest air, similar to the 
well-known torpedo tube. The illustration 
shows how the depth bomb gun is sighted 
to drop the bomb just at the point where 
it will complete its trajectory thru the 
water and explode near the enemy sub- 
marine, which has submerged and is sneak- 
ing off, or trying to. 

Imagine also the effect of a subaqueous 
barrage on the enemy subsea fighters. Talk 
about land barrage fire! The water trans- 
mits the noise and vibrations from the ex- 
ploding depth bomb many times better than 
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in the air. Cases have been known where 
a submarine’s plates have been dented in 
and the seams started at a distance of 
nearly one-half mile. The concussive wave 
transmitted thru the water is exceedingly 
powerful because, for one reason, water 1s 
practically incompressible. 

Remembering that stores of mutinies in 
the German naval ports first gave clear 
intimations that Germany's military machine 
was breaking down, it is not surprising 
that the revolutionary movement first 
should have assumed serious form among 
the sailors. And according to the current 
reports, the terrible hardships and the 
ghastly number of fatalities among the 
U-boat crews are what started the final 
fatal break in discipline and morale. 

It can be said, therefore, with some ap- 
proximation to truth, that not only did 
unrestricted undersea warfare hasten and 
make certain the defeat of Germany by 
bringing into the war the American land 
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and water forces needed to turn the scale 
against her, but it was the thing which, 
working from the other side, added speed 
to the downfall of the Kaiser’s hopes and 
his empire. The fears and the despairs 
which the submarines could not create in 
the minds of the Allies they did create in 
those of the men who had been ordered 
to commit the atrocious crimes by which 
the world was shocked. 

They did what they were told to do, but 
the task proved too much for even their 
docility, and they rebelled against it at 
last, not, however, so far as any evidence 
yet presented has shown, because of indig- 
nation against the orders received, but 
because the execution of those orders so 
often meant for them the fate of drown- 
ing rats. Too many of the U-boats that 
went out did not return, and the mystery 
of their fate was intolerable to the sur- 
vivors. 
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Some Day In the Near Future We Shall Undoubtedly See Hundreds of These Solar 
The Mirrors Reflect the Sun’s Rays Onto Special Boilers, 
Current From the Dynamo Runs a Motor Pump W 


Large Plant is in Texas. 
nected to a Dynamo. 
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Energy Plants Sprinkied Over the Country. This 
the Steam Produced Running a Steam Engine, Con- 
hich Lifts Water to a Height of Sixty Feet. 


Solar Engine Uses Sun’s Energy 


IX thousand degrees Centigrade is the 

computed temperature of the sun. Its 

light giving power ts equal to 27,000,- 

000,000 candlepower, a quarter of a 

mile away. Scientists tell us that 
only the 2,735-millionth part of the total 
energy radiated from the sun reaches our 
earth, but if this were ever caused to stop 
for any reason our planet would turn into a 
dead, frigid ball of rock; the present aver- 
age annual temperature of 13° C., would 
change, without the heat of the sun, to 
73° C., of frost, it is calculated. 


Experiments show that the power of the 
atmosphere to trap heat is largely due to 
the water vapor that it contains. It is also 
due to some extent, to the carbon dioxid gas 
that is one of its minor constituents, points 
out Prof. Garrett P. Serviss. Carbon 
dioxid is a remarkable heat retainer, but 
there is only a very small quantity of 


bulk of the atmosphere. It only 
amounts to about 3/100 of | per cent. 
But there is this significant fact about 
-It, viz., that its amount is variable, to 
a slight degree at the present time, 
while there Is evidence from past ge- 
ological history that once it was vast- 
ly more abundant than it is now. 
Now, how much carbon dioxid 

must the air gain in order that a per- 
ceptible effect on the temperature may 
be produced? Arrhenius answers this 
question for us. He says that if all 
the carbon dioxid now in the air were 
removed, the average temperature 
would fall nearly 38 degrees Fahren- 
heit. On the other hand, if the pres- 
ent amount were doubled the temper- 
ature would 

rise more a 
than 7 de- ; 


grees, and if 
i 
o 


it in the air compared with the vast a 
, 
} 


it were quad- 
rupled the 
rise would 
amount to 





the smaller amount of increase (7 degrees) 
would probably suffice for that. 


These facts are very interesting from a 
technical point of view, indeed. The prac- 
tical aspect of solar energy lies at present 
in the hands of those who are endeavoring 
to perfect a solar motor—ie., an engine or 
electric generating device which, when the 
sun’s rays Strike it, will develop steam to 
operate a steam engine, or electricity to 
charge electric accumulators or storage bat- 
teries. Those interested in this branch of 
science will find of great interest several 
articles which have appeared in back num- 
bers of this journal.* 


Considering later developments of a prac- 
tical nature in the line of solar engines and 
boilers, we may take up the work of Mr. 
Shuman, of Philadelphia, Pa., who later 
collaborated with a Mr. Boys, of England. 
They were able in their final 
developments to operate a 100 
horsepower engine by means 
of solar energy. This plant 
was built at Meadi on the Nile, 
Egypt. Prior to this excellent 
work, however, we may con- 
sider briefly the early solar 
engines developed and tried out 
at Philadelphia, Pa., by Frank 
Shuman, upon which work he 
started in 1906. One of these 
solar engine plants installed in 


*The Utilization of the Sun’s En- 
ergy—-by H. W. Secor, March, 1916, 
issue; page 605. 

Electricity Direct from Sunlight— 


The photo-electric cell. September, 
1916, issue; page 316. 
Voleano-Electric Plant in Italy 


Develops 15,000 H.P., March, 1917, 
issue; page 789 
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Texas being illustrated herewith. The heat 
of the sun’s rays strikes a large number 
of mirrors, which reflect the heat to spe- 
cial boilers. These produce steam to run 
an engine, the latter operating an electric 
dynamo. The current thus produced was 
capable of operating an electric motor pump 
which pumped water to a height of 60 feet 
above the ground. 


Mr. Shuman had running at Tacony, 
Pa., a practical plant of this type, which 
developed about 314 horsepower by using 
1,200 square feet of sunshine that was al- 
lowed to fall on a fixt horizontal water box. 
This box was fitted with a glass top and a 
series of parallel horizontal black pipes were 
immersed in the water. These pipes, con- 
taining ether, exposed 900 square feet of 
surface to the solar radiation. The water 
also became heated and carried the heat to 
the underside of the pipes, thus realizing a 
greater efficiency. The ether boiled and its 
“steam” drove a small vertical, single cylin- 
der engine. The exhaust ether vapor past 
into an air surface condenser and the liquid 
ether from this was pumped back into the 
tubes of the sun boiler. Jt was found that 
this plant worked well even with snow on 
the ground, which is explainable from the 
fact that the permeability of the atmosphere 
is abont 20 per cent. greater in winter than 
In summer. 


Further tests and refinements to the 
Tacony plant by Mr. Shuman resulted in 
1911 in an engine and boiler which showed 
considerable strides forward in their design, 
the ratio of 245 square feet of sunshine per 
one brake horsepower having been attained. 


It may be mentioned here that the pipes 
const i tuting 
the sun boil- 
ers have in- 
variably 
been black- 
ened. For 
low temper- 
atures lamp- 


nee l4y ant Cd] = A ae ae an Nae mat black has 
egrees , e —— been used as 
. es “~“h- nt & ra 

eae pronie | A csc Zoe na the ahsorber, 
be far more | | oo : : Sis but where 
than enough Le Po oa hag 1 Ua _ high temper- 
to banish all pap 8 ame Se atures were 
the glacial “re Re" 4e required 
su ff e r- 4 ; platinum 
ing that we a black was 
had to en- Photos @ by Internationa! Feature Service, used. 

dure last Here We See the Sixty Foot Stream of Water, Discharging. The Electric Power to Pump This Stream : 

a Ey of Water Is Afl Furnished By the Mirrors Which Gather and Reflect the Sun’s Rays Onto Special (Continued 
winter. Even Boliers. on page 672) 
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Electric Death ‘Traps in Hun’s Retreat 


is possest of a cunning mind, then you 
have but to read the reports that have 
come back to us every now and then 
from various reliable sources on the 
battle-fields of Europe, where the Allied 
troops have always bad to contend with 
multifarious and indescribable forms of 
deadly and inhuman offensive schemes, such 
as liquid fire and gas, which horribly mu- 
tilates and disfhigures its victims in thou- 
sands of cases. The Allies were never sure 
of what they might expect when they ad- 
vanced on enemy territory. The Huns re- 
sorted to every possible underhand scheme 
their wily brains could think of in a des- 
perate effort to spread terror among the 
Allied soldiers, and some of the despicable 
“traps” they have used, not to mention hun- 
dreds of others which we have not the space 
here to describe, are illustrated herewith. 

Fig. 1 shows how the Germans often 
mined the town pump, or any other pumps 
on which they could operate, so that when a 
thirsty Allied soldier endeavored to draw 
some water, he would be instantly killed by 
a charge of explosive set off by an electric 
contact and battery inside the pump, the 
fuse circuit being closed on the first down- 
ward stroke of the pump handle. Of 
course, hundreds of mechanical traps were 
used, as well as electrical ones. The elec- 
tric trap which has been extensively used 
in these operations is a simple affair, and 
comprises nothing more than a small dry 
or other battery, together with a pair of 
electric contacts arranged to be closed by 
the movement of some piece of furniture, 
et cetera, and a piece of fine fuse wire 
which is placed in the explosive. When the 
circuit is closed, the fine piece of wire 
mets, and the heat produced detonates the 
explosive. Some times the contacts are 
caused to close a battery circuit thru a 
spark coil, the sccondary circuit of which 
is connected up with a spark plug, buried 
in the explosive. There are, of course, nu- 
merous other schemes, many of them having 
been provided with time clocks or switches, 
for delaying the explosion. as the official re- 
ports have frequently indicated. 

The open fire place, which is ever a 
source of welcome to the footsore Dough- 
boys when they have a chance to stop in a 
captured town, is not always the most 
healthy place in the world, for as Fig. 2 
shows, it may contain a high explosive shell 
planted within the fire wall, so that when a 
good fire is kindled on the hearth the shell 
will be caused to explode, very possibly 
killing all those within the room. 

Fig. 3 illustrates how the retreating Ger- 
mans often left a trap for the conquering 
troops of the enemy by pissing high explo- 
sive mimes under the trails of cannon and 
machine guns, so that as soon as anyone 
moved the cannon carriage, the spring ac- 
tuated pin of the mine would spring up and 
detonate the explosive, thereby possibly kill- 
ing several men. 

One of the cleverest, altho hellish, tricks 
ever played by the retreating Teutonic 
hosts prohably is that of the “wireless 
bomb." Fig. 4 shows this trap in action, 
and the story of its operation is as follows: 
Before the enemy retreated, he took care 
to place a number of wirelessly operated 
bombs in the walls or possibly under the 
floor of various dwellings and other build- 
ings, so that in the event the victorious 
troops as they entered the town or locality, 
might set up a wireless set in proximity to 


I you have any doubt that the Teuton 


By H. WINFIELD SECOR 


one of the bombs, the first spark would 
cause the bomb to explode with death- 
dealing violence. The bomb in this case 1s 
detonated by an electric fuse or spark cir- 
cuit, actuated by a radio coherer and relay, 
or other similar radio receptor apparatus. 

“Say, Hen,” sang out a jolly faced Dough- 
boy to one of his “buddies,” as they sat 
about a table enjoying the mid-day meal 
of “Boston baked” and canned sardines a la 
Rhine in an old French chateau, “there's a 
telephone on the wall, why don’t you call up 
your best girl,” and full of Yankee play 
spirit the Doughboy arose. But something 
seemed to tell him not to touch the tele- 
phone instrument, and it was well that he 
did not; for one of the party, who had been 
cautioned by the intelligence officers to be 
extremely careful of touching anything in 
the captured territory until it had been care- 
fully examined ascertained that the tele- 
phone instrument contained several pounds 
of explosive which was connected up with 
an electrical igniter attached to the switch- 
hook, so that as soon as the receiver was 
lifted from the hook, the explosive would 


ALTAR TALC CHAM 


WE; 


) DON’T MISS THESE ARTICLES 


NTT 


2 IN FEBRUARY “E, E.” 
= “My Inventions’—No. 1 of a series 
= especially written for the ELECTRICAL = 


= ExpeRIMENTER by Dr. Nikola Tesla 
himself, 

“Cold Light!—What it is and is 
not,” by Rogers D. Rusk, B.Sc. 

“Subways of New York”—A won- 
derfully complete panorama of the 
underground, surface and elevated 
systems, An interesting and instruc- 
ive article, 

“How Jimmy Saved the Bank”—A 
story that will surprise you, by F. W. 
Kussel, 


“The Unknown Purple’—A 20th 


= 
a 





= 


AC ROSA 


Its Operation and Maintenance, by 
J. F. Springer. 

Experiments in Radio-activity, Part 

Il, by Ivan Crawford. 

Producing Ball Lightning in the 
= Luboratory. With Excellent photos, = 
= by Samuel S. Weisiger, Jr. = 
3 Wood Finishing for the Amateur, 
by Arno A, Kluge. 

Besides the usual “Constructor”, 
“Wireless”, “Chemistry”, and “Ma- 
chine Shop” Departments, and hun- 
dreds of other valuable, time-saving 

wrinkles, ideas and formulas. e 
: = 


eid 


be detonated, and so the story rolls on— 
backed by the facts. See Fig. 5. 

Nor were the German dead allowed to 
rest in peace, for even after life had ceased 
in their bodies, they must serve the “Father- 
land.” This is true “Schrecklichkeit” effi- 
ciency to the Teutonic mind, if not to ours. 
So the crafty Teutons, when they were 
forced to retreat, got into the habit of plant- 
ing small explosive traps under the dead 
bodies, with the hope in their hearts that 
when the on-marching Yankees or Poilus 
got on this territory and attempted to clear 
it up by lifting the dead bodies, they would 
meet with unexpected fatalities. See Fig. 6. 
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In Fig. 7 there is shown the famous Ger- 
man “watch trick.” This trick used to be 
pulled quite often at various points along 
the battle-line until the. Allied troops got 
so skittish of all such devices that they 
would not touch anything with their hands, 
but would poke it with a stick, which in- 
variably caused one of these death-dealing 
traps to explode harmlessly. In the watch 
trick, a favorite setting was in a trench 
or dug-out from which the Teutons had 
been forced to retire, and when the Allied 
soldiers had taken the trench, one of them 
would probably be surprised to see a per- 
fectly good watch hanging on a nai] or 
stick projecting from the trench wall and 
ticking away merrily. ow who would 
refuse to take such a watch? But many a 
brave soldier has undoubtedly lost his life 
by thinking just that way, and the moment 
the watch was removed from the nail or 
other projection from which it hung, this 
act caused a high explosive trap to detonate. 

And the churches—what haven't the 
Teutonic sons of the mailed fist done to 
these! One case which happened in Bel- 
gium comes to mind where a number of 
Allied soldiers were endeavoring to hold 
church in a captured town. The priest had 
no sooner started to ascend the steps of 
the altar, when a terrific explosion oc- 
curred, which demolished the alter and 
seriously wounded the preacher. This trap 
utilized an electric contact spring arranged 
under the step, the riser of one of the 
steps being cut away so that when a per- 
son's weight rested on the tread, it would 
force it down a slight distance, closing a 
contact which detonated the bomb. See 
Fig. 8. 

One of the most heinous and criminal 
death-dealing devices ever planted by the 
retreating Huns was recently witnest in 
actual operation by a New York soldier 
who came home not many months ago. To 
start with, the soldier who related this 
tale was a member of a Company which 
had been marching for several days, and 
one night when they prepared to rest and 
get some sleep they discovered a large cave. 
See Fig. 9. Natumsilel unless the weather 
is quite warm, anyone would rather sleep 
in a cave than out in the open, for obvious 
reasons. And so they went to sleep, but 
long before morning several of the men 
awoke and were surprised to smell gas 
fumes, and, what was more astonishing, a 
large number of the men who were sleep- 
ing in the cave were found to be “gast.” 
Those who had awakened, and who were 
not totally overcome by the gas, at once re- 
moved the gast men from the cave and 
started to investigate, as no fumes of gas 
had been noticed whatsoever on the pre- 
vious evening when they had found the 
cave. “Dirty work, sure enough,” said the 
Sergeant, as he and two of his men started 
back in the cave to find out what kind of a 
new trap the crafty Huns had concocted; 
before long they discovered it, planted 
several feet below the earth in the rear of 
the cave, and with a small gas tube leading 
up to the surface of the ground. They dug 
up the infernal machine, and were as- 
tounded to find that not only did the box 
contain a small gas generator with a time- 
clock arrangement rigged up to a valve on 
it, so that gas would be generated and sent 
into the cave at a certain pre-arranged hour, 
but that also there was a sufficiently large 
quantity of high explosive in the Container 

(Continued on page 669 
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The Above I!lustration Shows Mr. George Wal 
May Be Scrapt by Uncle Sam or His Co-Allles as Belng Unfit for Further Naval Use, 
Put In Condition for Use as Frelght Carriers. 
North and East Rivers, If Used to Carry Freigh 


Locks at Polnts on the 


illuminated with Powerful Electric Lights Placed 
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In Sunken Reflectors, 


Telephoning To and From 
Moving ‘Trains 


HREE Americans residing in To- 
ronto, Canada, Messrs. Isidor, Abra- 
ham and Samuel Berliner, have in- 
vented a moving train telephone 
apparatus for telephoning to and 
from trains en route, as depicted in the 
illustration. This apparatus permits voice 
transmission to be made automatically and 
directly thru the ordinary car wheel and 
axle, without the assistance of any con- 
tributing medium, by a spccial instrument 
connected to the wheel. Thus electrical 


Telephoning Between a Moving Train, Irrespective of Ite 
altble—Thanks to a Recent Invention, Which Enables the 


connection between the instrument and the 
rail is made thru the car wheels, and in 
combination with the ordinary rails prop- 
erly bonded for the block-signal system, but 
it will work equally well on any track where 
the rails are aiailacie bonded, without re- 
gard to the absence or presence of a block- 
signal installation. 

Telephonic speech or voice transmission 
is conducted thru the ordinary existing axle, 
thru the wheels and down to the rails, 
along which it runs and is picked up by 
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Along the Ralls to the Nearest Telephone Exchange. 
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Speed, and Any Fixt Station, Office, or Home, Is Now Pos- 
Telephonic Currents to Travel Thru the Car Wheels and 
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Submarines in Peace - time 


Now that the great world cataclyam is prac- 
tically over, we have to think of many recon- 
struction probleme, and one of theee will un- 
douhtedly have to do wilh many of *+=- marios 
as well ae military appereta and devicae which 
have heen developed and huilt fo uoheliavable 
quantities. For one thing, there will be a super- 
fluity of “suhmarinee’’—especially eurrendered 
U-hoets. A New York laventor, Mr. George 
Wall, has proposed and here illustrated a aovel 
use for these euperfluous submarines, namely, 
to utilize them as frelght carriers, and not only 
to perform this service the ordiluery sense, 
aa has heen done when the giaot submarias 
“Deutschland” crost the Atlantic Ocean with 
a cargo, but to arrange for these enbmarines 
to pass thru a submarine tunnel for example. 
Let us consider, as Mr. Wall polate out, tho 
freight-handling problem at Manhettan lelend, 
New York, where incoming steamers aré uD- 


— 


Soetteen illite ls = 


Surrendered U-boats, or Any Other Submarine Which 
but Which with a Little Overhauling Can Be Readily 
The Scheme Here Illustrated and Described Would Involve the Use of Electrically Operated 
t Under New York Clty, and Also the Submarine Tunnel Would Be 
So as to Leave the Passage of the Tunnel Smooth and Even. 








other moving trains or any of its desired 
joined cars, train despatcher’s offices, signal 
towers, stations, city exchanges, cities, 
towns, villages, hamlets, or with that of 
any regular telephone subscriber. This 
railroad telephone invention consists of an 
apparatus including standard equipment 
only comprising the well-known telephonic 
retardation or repeating coils, ordinary 
rolling stock of wheels and axle, requisite 
bearing instrumenc from which it is con- 
nected to the wheels, and the usual rails, 
properly bonded. This transmission and re- 
ception is carried on, it is claimed, without 
regard to the trains’ speeds or of trains 
moving in the same direction, opposite 
directions, trains Crossing over at right 
angles to another, or any other moving 
positions. 
whether this be 
upon the same 
track as in the 
case of a double- 
track line, or be- 
tween any tracks. 


The control of 
the system differs 
in no respect 
from ordinary 
telephone opera- 
tion, and arti- 
ficial amplifiers 
requiring deli- 
cate adjustment 
are not employ: 
ed. The inven- 
tion now makes 
it possible for 
connection to be 
made _ between 
the train instru- 
ment and that of 
any regular tele- 
phone = subscrib- 
er. Train speed 
is of no mate- 
rial consequence, 
ee for the same re- 
: sults are attain- 
ed traveling 60 
miles an hour as 
when barely 
moving. 
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Submarines in Peace - time 


loaded in somo coses on the plers at the North 
River. This freight la frequeutly trans-shipt 
by auto-truck or otherwise to pointe directly 
across the city. Ja otber words, the goods are 
often carried thru thickly congested streets 
over to the East River or }u that vicinity. [f 
we hed o submarine chaanel bored thru the solid 
rock many feet helow all of the present eub- 
ways, it would provide a feasible aad economical 
method of trans-shipplag freight from tha North 
to the East River and vice verea, Ae it is, goods 
are often abipt hy euto-truck or acrosa the city 
at considerabie expense, or else hy boat down 
the East River, around the Battery and up the 
North River. This is bound to he s0, in some 
cases, owing to the fact that vessels frequently 
carry mixt shipments of goods. his scheme 
ja undoubtedly feasible and economically ap- 
plicahla to many shipping localities in various 
other parts of the world. 
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Copyright, 1928, by BE. P. Co. 


Thus ‘Subs’? Could Be Economically and Efficlently Used, Which Would Be Appticable In Many Shipping Localities Thruout the Wortd. 
Where a Great Deal of Shipping Would Have to Be Handied, There Would Be Employed Two Tunnels and Tige Sets of Locks, the ‘“*Subs"’ 


Loading at Either Side of Large Piers to Which the Steamships Anchor. 
to the Modern Electric Belt Conveyor and Other Systems. 


Very Littte Handiing of the Freight 1 
The Submarines Could Be Handled by a Small Crew and the Steering Bearings 


ould Be Necessary—Thanksa 


Taken by Observation Thru Large Glass Windows In the Superstructure of the Submarine, 





This system also permits telephoning to 
be done from one end of a train to the 
other or to any part of the train. The 
conversation may be held as easily as from 
house to house. The tone of the voice is 
just as clear as with the telephone on a 
city circuit. One cannot tell that the train 
is moving, as far as the sound in the in- 
strument is concerned, it is claimed. 

A working model of a new moving train 
telephone apparatus has been very success- 
fully demonstrated by the Canadian Gov- 
ernment Railways on their road by Mr. 
W. W. MacFarlane of New York, who 
conducted the tests of his new invention, 
which was tested at Moncton, N. B., Can- 
ada, from July 16, 1917, to March 28, 1918, 
inclusive. 

During these tests, which were very com- 
plete, the conversations were carried on 
between the moving train and the dis- 
patcher’s office in a clear and distinct 
manner. 

The engine was cut off from the car and 
proceeded a mile down the track by orders 
telephoned from the conductor to the engi- 
meer. The engine was then stopt by 
telephone orders from the conductor, who 
was on the car, and instructed to come back 
and couple up again. Then an order was 
given by the conductor to back up the 
train and take on the flagman, who had 
zone back to flag. 

Before backing up, a telephone message 
was sent to the dispatcher’s office, asking 
if it was safe to back up, and the answer 
hy telephone from the dispatcher was that 
this would be all right. After backing up 
to the flagman, the order was received from 
the dispatcher’s office to go ahead to 
Humphrey’s and cross over to the other 
track and come back to Moncton. Before 
reaching Humphrey’s a second telephone 
message was received from the dispatcher 
conuntermanding the previous order to cross 
over, but to return to Moncton on the same 
track, as the train was protected from the 
re@ar. 

All these instructions were transmitted by 
telephone from the dispatcher's office to the 
conductor on the car and by him trans- 
mitted to the engineer by telephone, while 
the car was running, showing that it is per- 


fectly feasible to control a moving train 
by telephone from the dispatcher’s office at 
a distant point. The invention is patented 
in the United States and Canada as well as 
in foreign countries. This new railroad 
telephone system promises to completely 
revolutionize modem railroading. 


INDIAN PRINCESS LEARNS 
WIRELESS. 


The accompanying photograph shows an 
Indian princess learning wireless telegraphy 
—Miss Emily Moran, descendant of a 
famous Indian chief. She promptly offered 
her services to her country in this national 
crisis, and is rapidly learning the art of 
radio operating so that she can graduate 
from clerical work to the wireless room of 
an ocean liner or possibly a transport. 

Many young women have taken np wire- 


Here We See a Well-Known Indlan Princess Learning the Wireless Code, 





less operating, several of the leading schools 
having classes at which young ladies attend. 
At the present time there has not been a 
very large opportunity to place these fair 
radio graduates, for the reason that the 
Navy Department controls all the wireless 
stations, and it is against their rules to have 
woinen in any government radio stations. 
However, there are many ways in which 
women trained as radio operators can help 
and have been helping. For one thing, they 
can be of considerable aid in helping to 
teach the soldier and sailor “rookies” the 
rudiments of radio operating—particularly 
the code, which is always a great stumbling 
block to most of them. Women should 
prove particularly efficient in teaching this 
part of the radio art, for they have proven 
themselves very adept and successful in 
imparting knowledge to students of all ages 
in our public schools thruout the country. 


i vot 


Photo from Paul Thompson 
She Is Mlas Emlly 


Moran, Descendant of a Famous Indian Chief. 
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A New Aérial Smoke Barrage 


HE airplane has surely come into its 

own durug the recent world war. 

Hundreds of ‘planes were to be seen 

in the air on various sections of the 

great battle-front many times during 
the day, their glistening wings sparkling in 
the bright sunshine. Pursuer and pursued 
hurtled thru the 
air at prodigious 
speeds. These 
airplane attacks 
looked al] very 
tame from the 
ground until one 
of them closed in 
on his adversary, 
when many 3 
spectacular battle 
was enacted. Per- 
haps one of the 
most spectacular 
of all aérial bat- 
tles is that men- 
tioned in a num- 
ber of the inter- 
esting stories 
that have come 
to us from the 
lion-hearted 
fichters of the 
air. where an en- 
emy ‘plane has 
dropt out of a 
cloud, in order 
lo pounce down 
and surprise an 
unsuspecting flier 
below. Some of 
the German ayvi- 
ators used to 
practise this trick 
regularly, sailing 
upward thou- 
sands of feet, 
only to suddenly 
disappear in a 
cloud or cioud 
bank. Then the 
crafty flier 
would suddenly 
dart out of a 
cloud at the side 
or at the bottom, 
and if a hostile 





‘plane happened 
to be anywhere 
in the vicinity, |. 
the tactor of sur- 5,7 @& ENGINE 
prise would in shiny aaa 
practically a1] NOZZLES Bi 
cases be on the | od 
side of the } Su2ke SCREEN CONTROL 
emcrging W a fr- CaCK PIT 
plane. 

But clouds 


would not always 
be conveniently 
at hand for 
catrying on such 
maneuvers. |® 
There is not 
now, nor is there 
likely to be an in- 
ternational law 
on the conduct 
of acrial warfare 
to the effect that 
battle ‘planes 
may not play hide and seek among the 
clouds if they choose to. Wherefore and 
hence, we have the latest invention in acrial 
warfare—the “airplane smoke producer”— 
the particular form of this invention here 
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DETAIL OF AIRPLANE 





Battle-plane as Well. 
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"SMOKE SCREEN” GENERATOR 


Not Only Can the Naval Destroyers and Other 
This Recently Perfected 


duce a Dense Smoke tn Great Quantities. 


illustrated and described being due to Jolm 
Koltko. of Watertown, Counecticut. 

As the front cover and accompanying 
views show, this invention enables an aviator 
to quickly send out a large quantity of heavy 
smoke which will entirely envelop the 


‘plane and prevent, or at least make it ex- 
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SMOKE GENERATING TANK 


CONTAINING HEAVY OILS AND 
CHE I4!CALS FOR GENERATING 


DENSE SMOKE 
SIAQKE FEED PIPE 
TONOZZ2LES 





the Planes. 


tremely difficult for, an cnemy ‘plane to 
“plant” a good shot on him. This 1s more 
apparent when it is considered that the 
‘plane would not simply have a dense cloud 
of smoke blown around it at one point in 
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Vessels Throw a Dense Smoke Screen, but the 
Inventlon Causes the ee Mo erat 

ning Certaln Chemicals, Which, When us Acte n, Pro- 
Engine to Pee ee The Smoke Is Distributed Thru Olffuser Heads About 


the air, but it would in a few minutes pro- 
duce a long trailing cloud of black smoke, 
and it would indeed be quite difficult for an 
aviator to tell at exactly what point in this 
cloud the enemy ‘plane was. ¥ 
The technical details of this smoke-pro- 
ducing apparatus for aircraft are quite 
simple and it op- 
erates as fol- 
lows: A steel 
tank is mounted 
in the body of 
the ‘plane with 
which there 15 
connected a by- 
pass pipe con- 
necting with the 
exhaust of the 
engine. A suit- 
able valve con- 
trolled from the 
pilot's seat is 
connected with 
this pipe, so that 
when it is de- 
sired to produce 
a smoke cloud to 
envelop the 
"plane, it is only 
necessary to open 
the valve and al- 
low the engine 
exhaust to pass 
into the tank. 
The tank con- 
tains certain 
chemicals which 
when acted upon 
by the gases from 
Co the motor ex- 
haust, produce 
smoke rapidly in 
great volume. 
As the _illus- 
tration shows, 
1 the diffusing 
heads consisting 
of conically- 
shaped drums 
with perforated 
faces on them, 
are placedaround 
various parts of 
the airplane, un- 
der the wings 
and along the 
fuselage. 


THE MAG- 
NETIC SUR- 
VEY VESSEL, 
“ CARNEGIE.” 


The Magnetic 
Survey Vessel, 
Carnegie, arrived 
safely at her 
| home port, Wash- 
| ington, D. C., a 
short time ago, 
where she was 
put out of com- 
mission during 
the period of the 
war. During her 
cruise from 
Buenos Aires, 
Argentina, round 
; the Horn to Val- 
paraiso, Chile, Callao, Peru, thence thru 
the Panama Canal to Newport News, she 
was in command of Dr. N. W. Edmonds 
and a number of other scientists of the 
Government staff. 








Coprright. 1918. by E. P, Co. 


January, 1919 


ELECTRICAL EXPERIMENTER 


613 


“The Long Dash’—A Wireless Gun Show 


ACKED by an absorbing story en- 
acted and assisted by elaborate 
scenic and stage ‘effects, “The Long 
Dash” has proven one of New 
York’s latest and greatest theatrical 
successes. The play was written by Robert 
Mears MacKay and Victor Mapes, co- 
author of “The Boomerang.” {[t has a 
distinguished cast, including Robert Ede- 
son, Henry E. Dixey, Violet Ker:nble 
Cooper, Milicent Evans. and others. The 
dramatic story revolves around the inven- 
tion of a marvelous new “radio controlled” 
cannon. The secret of its operation is 
stolen by a spy. With the inventor of the 
gun dead and the radio code by which the 
gun is operated lost. many curious and ex- 
citing incidents result. Interspersed with 
all these affairs there is a delightful love 
story in which two brothers, Paul and John 
Hazelton, both impersonated by Robert 
Edeson, are concerned. 

Now for the dirty work. Those who 
have seen this show have undoubtedly won- 
dered just how the wireless controlled gun, 
a large sized and faithfully reproduced 
mode] of which is used on the stage, as 
the accompanying photographs show, is 
operated. For it surely does give one, no 
matter how sophisticated in scientific mat- 
ters he may be, a genuine dramatic thrill. 
Robert Edeson, who endeavors to solve the 
mystery of the lost code, presses the kev 
of the wireless transmitter located across 
the stage from the gun, and every time he 
presses the key a crashing blue-white spark 
several inches long leaps across the spark 
gap at the transmitting apparatus. A stmt- 
lar spark also appears simultaneously at the 
spark gap fitted on the gun pedestal. Being 
ot a scientific turn of mind, he eventually 
gets down to the point where he can cause 
the gun to tram around a circle. and also 
up and down vertically, besides firing. The 
controlling signals comprise a number of 
dots or short sparks, and aftcr the proper 
number of these have beeu transmitted, a 
long dash or spark is required to cause the 
particular function in hand to take place. 
Thus when the gun is to be fired, after 
being trained with a previous set of signals 
or sparks, a number of short flashes are 


rapidly transmitted, and then the “long 
dash” or spark is the signal that the gun 
will fire. <A thirty-eight caliber Colt re- 
volver is cleverly arranged inside of the 


The Wireless Controlied Cannon Speaks—and Hits the Bull’s-Eye Every Time. 

Moment from the New York Dramatic Success, “The Long Dash.’" Mr. Robert Edeson Plays 

the Role of the Radio Genius, Who Works Out the Code Which Will Operate the Gun, Its 
Inventor Having Died. 


inodel cannon aud ‘this, Operated by a stage 
assistant, produces the explosion whenever 
the gum is fred. 

But this is not all, for to lend still more 
encliantment to the seeming inystery of this 
pseudo-scientific drama. the target at the 
rear of the siage plays a very important 
role, for every time the gun operates an- 
other “bullet” goes thru the target. At 
least the audience thinks so, for does not a 
hole appear in the target each time the gun 
fires? Sure it does, and little Willie in the 
front row as well as his grand-dad prob- 
ahly wonders how in the dickens they can 
fire a small naval cannon right on the stage 





A Close-Up View of the Wireless Gun and Radlo Transmitter, with Mr. Edeson Studying Its 
Response to Varlous Dot and Dash Combinations. from the Play—‘'The Long Dash.”’ 
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and cause a shell to pass thru the target 
without killing a few dozen actors standing 
off stage. The truth is. there “ain’t no 
suicli animal” as a bullet used, but a trusty 





An Exciting 


assistant stands ready with a string in his 
hand, and each time the gun fires he yanks 
another wad of paper out of a previously 
prepared hole in the bull’s-eve of the target. 
“Ye gods!” little Willie remarks, Mr. Ede- 
son 1s sure some sharp-shooter, and in truth 
he is, so far as the story of the drama is 
concerned. 

As will be recollected. in the introduction 
it was mentioned that Mr. Edeson imper- 
sonates two rdles—that of Paul Hazelton 
as well as John Hazelton. In another act 
a clever bi of stage work is carried out. 
and a few words describing it will undoubt- 
edly prove of interest. In this scene one of 
the brothers sits down in a large high-back, 
old-fashioned chair, and presently turns the 
chair with its back to the audience and 
Starts eating at a table. The audience sees 
the actor’s arms moving as he proceeds to 
eat his dinner. but the old saying that the 
“hand is quicker than the eye” still holds 
good to a dot, for right before your very 
eyes and while the good Mr. Hazelton No. | 
apparently ts enjoying his meal an unseen 
transposition takes place in a few seconds. 
The seat of the chair is a spring-actunated 
affair and collapses when desired. The actor 
escapes down thru the hottom of the chair 
by means of an electrically operated dumb- 
waiter. or “trap.” as it is called in stage 
parlance. and. another actor rises o> the 
trap, gets into the chair and carries on the 
arm movements and other embellishments 
that go with the assimilation of a hearty 
repast: and in the meantime the door of 
the room opens, and in walks the other 


brother, Mr. Hazelton No. 2. who is na 
other than our old friend. Mr. Robert 
Edeson. 





An electrically controlled machine for 
sorting coffee beans has been invented by a 
native of Munich. 

India has increased its annual coal pro- 
duction to 12.000.000 tons and is introduc- 
ing electrical machinery into some mines. 
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Nikola 


EV ERAL years ago, 

in the course of a 

discussion, a well- 

known journalist 

asked me whom |! 
considered at present the 
world’s greatest inventor. I 
said: “If you mean the man 
who really invented, in other 
words, originated and dis- 
covered —not merely itm- 
proved what had already 
been invented by others, 
then without a shade of 
doubt, Nikola Tesla is the 
world's greatest inventor, 
not only at present, but in 
all history. 

My friend was much sur- 
prised and voiced his aston- 
ishinent. “Surely,” said he, 
“you do not mean to place 
Tesla ahead of such great 
men as Archimedes, Fara- 
day or Edison?” 

“That is exactly what I 
mean,” J replied, “and be- 
fore twenty-five years have 
elapsed the world at large 
will echo my opinion.” 

“But listen,” persisted my 
friend, “who on earth is this 
man Tesla anyway? What 
are his wonderful inven- 
tions, what great thing has 
he ever done? How is it 
that the world at large does 
not know him?” 

“To begin with, and the better to impress you,” I replied, “Tesla 
has secured more than one hundred patents on inventions, many 
of which‘have proved revolutionary. Science accords to him over 
75 original discoveries, not mere mechanical improvements. Tesla 
is an originator in the sense that Faraday was an originator. Like 
the latter he is a pioneer blazing the trail; aside from this he is a 
discoverer of the very highest order.” 

“Ninety percent of the entire electrical industry pays tribute to 
his genius. Al! electrical machinery using or generating alternat- 
ing current is due to Tesla. High tension current transmission 
without which our long distance trolley cars, our electrified lines, 
our subways would be impossible, are due to the gemus of Tesla. 
The Tesla Induction Motor, the Tesla Rotary Conyerter, the 
Tesla Phase System of Power Transinission, the Tesla Steam and 
Gas Turbine and the Tesla Coil and Oscillation Transformer are 
perhaps his better known inventions. 

“As to your last question, namely, why the world at large does 
not know Tesla, it is answered best by stating that he has com- 
mitted the unpardonable crime of not having a permanent press 
agent to shout his greatness from the housetops. Then, too, most 
of Tesla’s inventions, at least to the public mind, are more or less 
intangible on account of the fact that they are very technica!) and, 
therefore, do not catch the popular imagination, as, for instance, 
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Nikola Tesla, from a Palnting by the Famous Princess Lwoff-Parlaghy. 
This Picture Has Never Been Published Before. 
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Tesla and His Inventions 
By H. Gernsback 


AN ANNOUNCEMENT 


wireless, the X-ray, the air- 
plane, or the telephone.” 

The trouble with Nikols 
Tesla is that he lives a cen- 
tury ahead of his time. He 
has often been denounced 
as a dreamer even by well 
informed men. He has been 
called crazy by others who 
ought to know better. For 
Tesla talks in a language 
that most of us do not as 
yet understand. But as the 
years roll on Science more 
and more appreciates his 
greatness, and begins to pay 
him tribute more and more. 

In 1893, three years prior 
to the earliest: attempts in 
Hertz wave telegraphy. 
Tesla first described his 
wireless system and took 
out patents on a number of 
novel devices which were 
then but imperfectly under: 
stood. Even the electrical 
world at large laughed at 
these patents. But large 
wireless interests had to pay 
him tribute in the form of 
real money, because his 
“fool” patents were recog- 
nized to be fundamental. He 
actually antedated every im- 
portant wireless invention. 

A few weeks ago the 
woold read thru news dis- 
patches of a great wireless 
discovery—the static eliminator. But Tesla had not only patented 
systems overcoming this and other forms of interference but had 
actually constructed and successfully operated devices years ago 
in Colorado, under conditions where static interference was 
troublesome to an extraordinary degree. A photograph of one 
form of his apparatus is published with a note from him for the 
first time elsewhere in this issue of the Ecectricat ExPeRIMENTER 
And so it goes. The world smiles an unbelieving smile, but Tesla’s 
master mind invariably sets the world aright. 

I first read about Tesla in a well-known German weekly publica- 
tion when I was less than 15 years old. The Editor of that publi- 
cation reproduced his picture on a full page and paid high tribute 
to Tesla, hailing him as the world’s coming greatest electrician. 

H. W. Buck, Chief Engineer, President of the American In- 
stitute of Electrical Engineers, among others, said: “The work of 
Nikola Tesla in his great conception of his rotary field seems to 
me one of the greatest feats of imagination which has ever been 
attained by human mind.” 

Lord Kelvin, before the British Association, commenting upon 
the Tesla Transformer exhibited, said: “This is a wonderful 
development of the induction coil destined to be of great 
importance,” 

Electrical Review, commenting upon the wireless: “Mr. Tesla’s 
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researches in this field have attracted world-wide attention, and 
his is undoubtedly the master mind.” 

Der Electro-Technische Anseiger, Berlin, and Elektrizitat, Leip- 
zig, Germany, (commenting upon Tesla’s work): “It is a com- 
bination of the grandest power of technical performance with the 
most vivid imagination, such as 
has never before manifested itself 
in the human mind.” 

Brigadier Allen, of the United . 
States War Department (com- 
menting upon Tesla’s Turbine) : 
“Something new in the world. 
Officers are greatly impressed 
with it.” 

While studying abroad I read 
every scrap of his work I could 
lay my hands on. I performed 
most of his high frequency ex- 
periments, and the more I saw of 
his work the more imprest I be- 
came. Some years ago as Editor 
of Modern Electrics, I met him in 
a New York shop where his fa- 
mous turbine models were first 
built. I was fascinated with the tall, gaunt man, then about 50 
years old, but looking less than 30. His extraordinary face, with 
his deep set blue eyes, proclaimed the intense thinker—the philos- 
opher. A few minutes’ chat with him left me more than ever 
convinced of his greatness. 


years. 


made. 


Further contacts during the past few years still enhanced my . 


opinion of him. Tesla is a man of extraordinary knowledge. He 
is remarkably well read and has a photographic memory whereby 
it is possible for him to recite page after page of nearly every 
classical work, be it Goethe, Voltaire or Shakespeare. He speaks 
and writes twelve languages. He is an accomplished calculator, 
who has little use for tables and text-books and holds the sliding 
rule in contempt. Tesla has received numerous honors and dis- 
tinctions of all kinds. He is a knight of several orders, holder of 
many titles and diplomas. Some time ago he was awarded the 
Elliott Cresson gold medal by the Franklin Institute and last year 
the Edison medal by the American Institute of Electrica] Engi- 
neers. Many extraordinary distinctions have been offered to him 
which he has declined. As of timely interest one instance may be 
mentioned. At the announcement of Tesla’s high frequency dis- 
coveries, while the former Emperor of Germany was all-powerful 
and great men were eager for his favors, Tesla received an invita- 
tion from him and the Empress to repeat his celebrated experi- 
ments at the Royal Palace in Berlin. He forgot all about it and 
did not answer for otie year, when he politely apologized for his 
inability to avail himself of the honor. Later the invitation was 
renewed and nearly two years past before Tesla answered to the 
same effect. After a lapse of time, however, upon the announce: 
ment of another impor- , 

tant invention, he re- 
ceived the invitation for 
the third time, with the 
assurance that an alto- 
gether unusual honor 
was reserved for him. 
“Well, boys,” said 
Tesla to his assistants 
after he laid the invi- 
tation which he never 


answered aside, “the 
Emperor must be a 
great man. I do not 


think that I would be 
capable of acting in this 
way if I were in his place.” Perhaps the most remarkable tribute 
was paid to him when he made his famous experiments in Colo- 
rado in 1899. It was by J. Pierpont Morgan, the elder, who do- 
nated $150,000, which enabled Tesla to produce artificial light- 
ning and incidentally to electrify the entire earth. 
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Y special arrangement the ELECTRICAL 
EXPERIMENTER will, beginning with 

the next issue, publish a series of articles en- 
titled “My Inventions”, by Nikola Tesla. The 
great inventor will contribute a signed article 
monthly, which articles will run for several 
Most of this material has never ap- 
peared in print before. The articles will be 
publisht in book form later. We consider this 
announcement the most important we ever 


THE PUBLISHERS. 








TS 


IKOLA TESLA, in the opinion of authorities, today is con- 
ceded to be the greatest inventor of all times. Tesla has 
more original inventions to his credit than any other man in his- 
tory. He is considered greater than Archimedes, Faraday, or 
Edison. His basic, as well as revolutionary, discoveries for sheer 
audacity have no equal in the annals of the world. His master 
mind is eusily one of the seven wonders of the intellectual world. 
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Some of Tesla’s inventions have been of far-reaching impor- 
tance in the War. The resources and productive powers of the 
country have been greatly increased thru extended use of his 
system of alternating current transmission and transformation of 
energy. Nearly ten million horsepower of water falls have been 
harnest by this means, thus sav- 
ing forty percent of the entire 
coal output of the United States. 
The railroads have been elcctrified 
and his induction motor has revo- 
lutionized the steel industry and 
operation of factories. His elec- 
tric drive has been adopted on the 
largest cruisers and battleships as 
the most perfect means of pro- 
pulsion. His wireless inventions 
have proved indispensable and his 
oscillatory apparatus has been of 
inestimable service in chirurgical 
and therapeutic treatment in the 
feld. 

The technical prints abound with 
his work, his inventions, his dis- 
coveries. The following is only 
a partial list of terms now adopted and published in text books 
and technical works: 

Tesla two-phase, three-phase, 
multi-phase, poly-phase sys- 
tem of power transmission 

Tesla principle 

Tesla rotating magnetic field 

Tesla rotating magnetic field 
transformer 

Tesla induction motor 

Tesla split-phase motor 

Tesla system of distribution 

Tesla rotary transformer 

Tesla system of transforma- 
tion by condenser discharges 

Tesla coil 

Tesla oscillation transformer 

Tesla electrica) oscillator 

Tesla mechanical oscillator ; 

Tesla high frequency machines Tesla Compressor 

Tesla dynamo-electric oscilla- Tesla Igniter 
tor Tesla condensers 

Tesla tube Tesla electro-static field 

Tesla lamp Tesla effects 

Tesla high-potential methods Tesla wireless system 

Tesla inductor Tesla methods of wireless 

Tesla marvels transmission 


Tesla impedence phenomena Tesla magnifying transmitter 
Tesla telautomata 


Tesla insulation 
Tesla underground 
transmission, etc. 
The other night the 
Editors of the “Ex- 
perimenter had _ the 
opportunity of passifig 
an evening with Tesla. 
We talked about many 
things, so interesting, 
that I will reserve them 
for another article—but 
mostly, of course, the 
conversation centered 
about Tesla himself. 
“Dr. Tesla,” I said to him, “you are aware of our great 
admiration for you, which may or may not be important. But 
the great public knows little of your mark. Even many of those 
teclinically educated—excuse the frankness—think that you are 
(Continued on page 657) 
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Tesla electro-therapy 
Tesla electrical massage 
Tesla currents 

Tesla transmission 
Teslaic experiments 
Tesla capacity 

Tesla arclight system 
Tesla third brush regulation 
Tesla devices 

Tesla sparks 

Tesla arrangements 
Tesla theory 

Tesla point 

Tesla Steam Turbine 
Tesla Gas Turbine 
Tesla Water Turbine 
Tesla Pump 
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“Odd Photo’? Contest 


TELL. Readers, what do you think 

t this periect galaxy t “Odd 
Photos’: Fit for a king, eh. 

That's what we thonght artd_ so 

decided to publish them. THave 

ee eee - re oem eye tv\.3,) 
you ever tried to enter a photo In our Wud | 
hoto” contest? Now is the time. Just 


look over this collection, gathered trom all 
parts of the country, and you will gain a 
clear idea of just what we are after in this 


direction. \Ve want hrainy pictures as well 
as treak photos. Elccirical, Radio and 
Scientific subjects give vou a wide field to 
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A Two-Headed Man 
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Boauliful Photo of Liphtniog At 
the Seashore.—C. M. Falrbanks. 
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am told, was caused by the film being 
wound too fast, thereby causing static elec- 
tricity. 

What caused the lines to be in donble, 
or in pairs? Can anyone explain this? 

\hat canses the lincs to have those pe- 
culiar peaks? 

I hape that vour readers can answer it. 

Wm. P. Ullrich, Ansonia, Conn. 


LIGHTNING AT THE SEASHORE 
Here is an excellént photograph of an 


Night 


Si225)%9 SPM VAD. rts 


Another “Balt Lighining.”” Photo No. 2. 





clectrical storm at the seashore, 

last August, while at the seashore, | 
was awakened about ] A. M. by the Joud 
crashes ot a storm. Thie flashes were very 
Lright, so I got out my camera. Herewith 
is the best picture I obtained. In the fore- 
ground is a boys’ camp and the board walle. 
The beach can be made ont very clearly. 

C. M. Fairbanks, Ocean City, N. J. 


MYSTIC SHADOWS CAST BY 
SOLAR ECLIPSE 


One of the many interesting phenomena 
ccasioned by a partial eclipse of the stun 
is the shape of the shadows cast by the 
ight filtering thru the trees. The present 
picture is one taken during the cclipse of 
June the cighth, at a spot where the eclipse 
was 85 per cent. The picture is of a shect 


Alultipie 
Lights of 


licld in the shadows cast by a tree, when the 
sun was a crescent. It will be noticed that 
the shadows are all shaped like a crescent 
—in fact, an exact imnage of the sun at that 
time. The explanation of this is that the 
small aperturcs in the foliage acted like 
small lenses and projected the image of 
the sun on to the ground, or in this case the 
sheet. During the eclipse the ground and 
the sides of hanuses were covered all over 
with these minute crescents, and it was 
very interesting to watch them and to note 
how they corresponded with the changing 


Lightning and 
Cafon Clty. 


is It an A, ©. 
“Oeclhlogram’'? 
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Mystlo Shodows Cast By 
‘4 Eclipes.—J. L. Cilfford. 


mazes of the sun on this particular oc- 
casion. James L. Clifford, 
Evansville, Ind. 


A 2-HEADED MAN 


The photo herewith, altho it does not 
bear any relation to electricity or radio, 
you will admit is odd. It is prized especially 
because of its history. The photo itself is 
a double duplicate of my hoincly physiog- 
nomy and was taken under several difficul- 
ties. Inthe first place I was home with the 
muinps and the imeasics and, being at a 
loss for something to do, I started to 
pester my peaceful camera. Secondly, I 
«as alone and had to take the picture my- 
self. Thirdly, my camera is a box type, and 
] had to rig un a serics of wire rings, so 

(Continued on page 673) 
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ELECTRICAL DENTAL AUTO FOR 
UPTON SOLDIERS. 

There's nothing like having a “pull”— 
especially if you happen to be one of 
Camp Upton’s sons. Just think of the 
pleasure of sitting down in this elaborately 
equipt dental palace—why we'll bet the 
D. D. S. hates to leave it at night. Believe 
the “Doc.” when he says—“We send them 
away with a smile!” 

In examining Upton’s portable 
dental car we note that electric- 
ity is used to almost the same 
extent in this portable office as 
it is used in the private practise 
of the modern dentist. Altho 
Camp Upton has an_ elaborate 
dental equipment, with twenty- 
two chairs at the Dental Infir- 
mary, five more for the Depot 
Brigade, and three at the Base 
Hospital, and a staff of Assist- 
ant Dental) Surgeons, there is 
still need for the dental ambu- 
lance, for among the thousands 
of soldiers who pass thru the 
cantonment, there are many who 
for various reasons cannot come 
to any one of the three perma- 
nent offices. With its complete 
equipment, no case 1s too severe 
to be treated, a fact which 1s ad- 
mirably borne out by the rec- 
ords of the office. As many as 
a hundred patients have been 
treated in a day, the work in- 
cluding everything from prelim- 
inary examination to the relief 
of aching molars or the filling of 
cavities. 

The dental chair, which we 
here see so well “filled” with a 
180 pound Upton patient, with 
its fountain cuspidor is exactly 
similar to the chairs found in | 
any well-appointed office. Con- 
veniently located on one side is 
the familiar bracket table for 
instruments, while in front of 


the chair are the electric motor and exten- 


sion arm of the all important and nerve 
twiddling drill. The foot contro] is on the 





The Camp Upton Boys All Had a 
“Docs,” for Electricity Provided Every Cenvenience Necessary 
for Pulling and Filling Aching Molars “‘Painlessly.” 
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Coast, If My Engine Should 
These Newest Gritish 'Planes, 


Pull with the 
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New British Plane Can Coast 20 Miles to 
Safety 


In a recent report froin an aviation camp 
behind the British lines in France comes the 
news that while the absolutely foolproof 
airplane has possibly not yet been invented, 
in the opinion of American pilots who are 


| Pn 
nd : 
APLANTIC 


The One Great Problem Confronting the Flying World Has Always Been—"‘How Far Can Jt Glide or 
The Answer Is—Twenty Miles; that ts, If You Have One of 
One of Which Has Glided That Distance in an Actual Test. 


Stop?” 


working in a British airdrome the newest 
British machines have very nearly solved 
the problem. 

Left to themselves 
these latest machines 
will make their way 
safely to earth, ex- 





floor behind the chair. 
Overhead are two in- 
candescent lamps in 
special  reftectors, 
which assure adequate 
and well-directed il- 
lumination. Even a 
motor-driven lathe is 
on hand. 

The electric equip- 
ment operates at six 
volts, current being 
provided by a three- 
rell storage battery. 
This battery provides 
sufficient energy to 
operate the  cntire 
electric equipment for 
a two weeks’ period. 
It is the only source 
of electric energy in 


the outfit, _for the 
aAuto-engine is not fit- 
ted with a dynamo. 


A rectifier enables the 
hattery to be charged 
from any lamp socket, 
however. Also this 
permits current to be 
inken direct froin the 
lighting mains when 
the battery is low.—~ 
Photo courtesy New 
York Edison Co. 
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cept for slight damages which may follow a 
landing. They are so balanced and the 
wings so arranged that when the engine 
stops they glide gradually and easily to 
earth, without the pilot’s attention. 





PLANE WITH ENGINE «| 
STOPT ANO VOLPLANING 
O0WN : 


ATLANTIC OCEAN 


*_ all 
a 


The following test shows how remark- 
ably stable these airplanes are: A _ pilot 
climbed to a sufficient height, stopt his en- 
gine and took his hands off the controls, 
merely keeping his feet on the rudder bar. 

He steered for an airdrome twenty miles 
away and, except for keeping it straight, he 
let the airplane do what it liked. It trav- 
eled the whole twenty miles as steadily as 
a bicycle coasting down a long, straight and 
gentle hill. 

The accompanying illustration shows just 
what such a performance means to the avi- 
ator, who has heretofore always been in 
danger of being forced to volplane down 


‘at a sharp angle as soon as the engine stopt. 


Thus the aviator had to make a landing 
while coming down at a fairly sharp angle, 
and in some cases the plane has practically 
“dropt out of the sky,” killing the aviator 
and deinolishing the machine. 

Just think what it will mean to the bird- 
men when they can volplane down a dis- 
tance of twenty miles, such as from Mine- 
ola, L. I., to Governor's Island, or vice 
versa. It’s really a wonder our flying ma- 
chine inveutors have not perfected such a 
device before this, when we stop to think 
of the many military aviators who have 
had their engines stall when over the Ger- 
man lines, which invariably meant they had 
to descend in enemy territory, with subse- 
quent capture.. The cities and towns shown 
about New York City in the accompanying 
view are all situated approximately 20 miles 
distant. 


Electrical apparatus taking current from 
a light socket ee been invented by a French 
scientist 10 purify the air in a room by 
literally pumping ‘it into a reservoir and 
washing it. 
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New Flashlight Cuts Off After One Minute - 


The newly invented and extremely novel 
electrical flashlight here illustrated incor- 
porates a feature not possest by any other 
flashlight so far developed. in that when 
the push button is deprest the lamp circuit 
is kept closed for a predetermined and spe- 
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You Push the Button of This Flashtight—a 

Minute Later the Lamp ExtingulsMes Itself 

Automatically. Result—a Saving In Battery 
Power and Life. 


cific length of time, such as one minute, and 
it then opens the circuit automatically. This 


feature results in a great saving of battery 
energy. particularly in such forms of the 
dry battery electric lamp as those made in 
the form of an ordinary lantern, which 
are provided with a switch instead of a 
push button, and which the owners there- 
of have a great habit of thinking that be- 
cause it is an electric lantern, it will stand 
almost any abuse. It would make the heart 
of any good electrician flutter with extreme 
anxiety to watch some users of these elec- 
tric lanterns and see them close the switch 
and then forget it—a dry battery to them is 
a veritable electric dynamo; they never give 
a thought to the fact that the dry cells used 
in every one of these flashlights, will give 
several times the life if they would but open 
the switch or button periodically—say at 
intervals of one-quarter to one-half minute 
—in order to give the battery a chance to 
recuperate. 


It is to guard against just such misuses 
of the electric flashlight that the inventor 
of the present automatic cut-off push but- 
ton, Mr. G. H. Parsons of Stamford, Conn., 
has evolved and patented the device here 
illustrated. One illustration shows the ex- 
terior of his new flashlight, called the 
“Tempolight,” while the second illustration 
shows a diagramatic view of the interior 
arrangements. These are Simple and com- 
prise the usual lamp bulb, a dry cell, and a 
circuit-closer or push button, to which he 
attaches a small air bellows. When the 
button is deprest this bellows is also de- 
prest, and the air exhausted within it. By 
means of a slow acting air valve or other 
suitable arrangement, the bellows, after an 
appreciable length of time of one-half to 


one minute, depending upon the period for 
which it is set to operate, expands and 
opens the push button contact trigger. <A 
spiral spring on the push button rod tends 
always to push it outward. 
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Here Is the Secret of the Automatic Cut-off 

Mechanism of the Flashlight that Opens Ite 

Lamp Circuit After Burning for a Minute. 
A Small Air Bellows Does the Trick. 








FOOLING THE DRAFT BOARD?— 
IT CAN'T BE DONE. 


HE sad and distressing fact has been 
brought forth that to escape a 
righteous duty, one that every full- 
blooded American should be proud 
to fulfill, there are amongst us mor- 
tals in this free land. a new generation— 
smal! in numbers, to be sure—who deliber- 
ately seek to evade the greatest of all 
things—the protection of the Stars and 
Stripes and the preservation of the Union. 


Amongst the false claims is that of par- 
tial or total deafness. 


The French military specialists have al- 
ready experienced considerable difficulty in 
this direction. It appears that the malin- 
gerer most difficult to detect 1s the one 
claiming complete loss of hearing in one 
ear. A moment's thought will show why 
this should be. Were only partial deafness 
claimed it would not be difficult to trap 
him, as he could not possibly be consistent 
in all his statements thruout an extended 
series of tests; but, with complete uni- 
lateral deafness as the claim, he simply and 
uniformly replies in the negative to all tests 
applied to the alleged defective ear. 

Dr. R. R. Brownfield has devised a test 
which not only definitely determines the 
acuity of hearing in either ear, but also 
quickly detects the unilateral malingerer. 

In the device as evolved by Dr. Brown- 
Seld batteries and make-and-break contacts 
are entirely dispensed with. The ordinary 
110 volt alternating commercial lighting 
current is used. The variable current is 
produced by a potentiometer, and is vari- 
able from an absolute zero to maximum. 
No vibrating iron is used, and the maxi- 
mum strength of current employed is de- 
pendent on no factor except the ratio of 
the electrical resistances employed. The 


sound producer is similar to a telephone 
receiver except in one very important re- 
spect—the core 1s of soft iron and is not 
magnetized. This results in eliminatin 
the variability due to demagnetization an 
doubles the pitch, so that the ordinary 60 





The “Slacker” Tries to Fool the Draft Board 

—But Here's the Electric Telephone “*Hear- 

ing Test’? Apparatus that Fools the Would-be 
Shirker. 


cycle current produces 240 vibrations per 


second—about equal to the average tone 
used in conversation. 
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The sound producer is provided with 
three lugs to hold it away from the ear, so 
that the sound will be transmitted solely by 
air conduction. By simply turning the in- 
dicator from 100 to zero, one can cause the 
sound to increase from the point at which 
it is just perceptible to one of normal hear- 
ing, the threshold of audition, or 100 per 
cent. acuity, to a degree of intensity at 
which failure to perceive it indicates that 
the subject has no practical hearing. In 
addition to the variable receiver, there is a 
supplementary one that always operates at 
maxinium intensity, irrespective of the 
loudness of the other. 

In the usual test for the acuity of hear- 
ing, only the variable receiver is used. As 
the subject holds this to the ear, the pointer 
is gradually moved from zero to a point on 
the scale 1s reached, that would normally 
indicate very defective or almost no hear- 
ing for the good ear. 

The very nature of the test, it will be 
noted facilitates the detection of fraud, 
because the better he can hear in the al- 
leged defective ear, the less he will hear 
in the other—a condition just the opposite 
of what he might expect, so that waa he 
makes his usual negative reply he is for 
once telling the truth and trapping himself. 
Under these conditions the sound appears 
to come in some mysterious way from a 
point at the center of the head; and if the 
two ears are approximately equal in acuity, 
there is absolutely no possibility of indenti- 
fying the gradually increasing sound in the 
supposedly good ear until a point is reached 
on the scale away beyond the reading that 
would be obtained when the loud receiver is 
disconnected. Hence in the case of the pre- 
tender, the physician has 6nly to repeat the 
test with the loud recciver disconnected, 
and a totally different reading will: be 
secured, thus proving the deceit. 
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Wintertime Uses for the Electric Fan 


AS it ever occurred to you that 
the electric fan can be used to 
great advantage in the wintertime 
as a labor 
and time 
saver? Probably it 
has not. This is but 
natural on account 
of the popular idea 
that the fan has 
only one mission, | #” 
that of cooling the | 
air. What the fan Ff 
really does do is to 
circulate it. By im- 
pelling circulation, 
for instance, about 
the body, the dis- 
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placement of the Seed | — 
warm air for the [Ry aie: -” 
cooler, as well as Below:—Fan Behind Radiator Im- 
proves Warm Air Distribution. 


surface evaporation 
accordingly gives a 
cooling sensation, 
but in hot weather 
such as in July, the 
forced air from the 
fan does not change 
for the cooler, it be- 
ing equally warm 
both indoors and 
out and the fan 
sometimes causes 
more discomfort 
than comfort. As 
many of us have en- 
tertained the idea 
that the fan cools =—=- 
the air, naturally the 
fan was invariably 
hustled to a secluded — 
nook in the attic or 
down the cellar un- 
til the warm zephyrs of the next spring 
reminded us that it was ‘“fan-time” again. 
few suggestions are here given for 
the wintertime utility of electric fans, and 
eventually you 
will find a num- 
ber of other uses 
to which the elec- 
tric fan can be 
employed with 
benefit. 
When the mas- 
ter of the house 
_ (or was it the 
“= janitor?) goes 
es oc : B. oe oa ee 
mov ors from e ar, an after 
aren. much ado about 
the furnace (no, 
not “nothing”), finally makes a heroic at- 
tempt at starting a fire on a sultry day and 
it won't work—what to do for a forced 
draft? Just apply a fan opposite the front 
or side ashpit door of the furnace as here- 
with illustrated, and the fire will soon be 
crackling away merrily. Along this same 
line of the heating problem it can often be 
placed behind or in front of the steam radi- 
ator to circulate the air around and thru 
it so that the room is heated more rapidly 
and evenly. 

Something that many women will ap- 
preciate is the use of the fan in the laundry 
for drying clothes. You will notice, in the 
third photograph, how the fan is placed 
away from the clothes lines in order to give 
a freer circulation of air so that it passes 
over all the clothes, and has therefore al- 
most the effect of a light wind were the 
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At Right:—Electric Fan Being 
Clothes More Quickly Indoors In the Winter 
Tlme. Try It and Be Convinced. 


By PAULINE GINSBERG 


clothes outdoors. If the windows are kept 
open both at the top and bottom, you will 
be surprised how nicely they will dry. 


At Left:—Fan Used as Forced Draft 
Try It and You WIIl 
Be Surprised. 


for the Furnace. 
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Used to Dry 
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The fan in the kitchen window solves a 
problem that confronts every housewife— 
what to do to prevent cooking odors and 
smoke from spreading over the whole 
house? It is particularly annoying when 
friends pay a 
visit. Any 
handy piece of 
board thelength 
of the window 
can be attached 
as a shelf. It 
should be about 
three - quarters 
of an inch thick 
and can be fast- 
ened in place 
with a pair of 
brackets and a few screws. On this the fan 
is placed so as to face the open window 
and create a strong suction. In a short 
time the smoke and odors will have van- 
ished. Also to beautify the kitchen a flower 
or two may adorn the other end of the 
shelf. 

Something we all dislike is the unpleasant 
odor that is the result of a room or rooms 
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Orying Stockings and 
Gloves. 


having just 
been _ painted. 
With the win- 


dows kept open 
= . a few inches at 
: the top and bot- 





Wheat a : tom and with 
<n our friend, the 






electric fan, 
kept going, the 
paint will dry 
quickly and the 


« 
Pon orlwarea on Leooorize® 


Humldifying and Decdor- 
izing. 
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odor will have vanished in a much shorter 
time than had it not been used. Incidently 
dust will have been prevented from settling 
on the wet paint; 
also, it having dried 
more quickly, there 
will be a marked 
luster added to the 
painted surface. The 
fan can also be 
played on any smal] 
article that has been 
painted or enameled, 
such as a_ kitchen 
chair or table. 

Gas heaters were 
never in such favor 
as they were last 
year and will be this 
year (the coal prob- 
lem still being the 
chief reason). Asa 
rule, with the on- 
coming of a sub- 
stitute, some un- 
favorable feature is 
bound to spring up 
—in this case the re- 
duction of humidity 
—the gas flame con- 
suming -a high per- 
centage of the 
precious vapor 
which contains the 
oxygen, so necessary 
to our lungs. The 
electric fan again 
clears the situation. 
Place a pan about 
three-quarters full 
of water anywhere 
convenient, so that 
the fan can play di- 
rectly across it. Over the pan put a thin 
board or piece of heavy cardboard, which 
has been perforated a number of times, so 
that small wicks or pieces of cloth can fit 
snugly into the perforations. They should 
be long enough to pass down into the water. 
The board or cardboard should be of the 
correct size so as to exactly suit the handles, 
and so be held in position; it should not 
be blown off by the fan. This arrangement 
need not necessarily be kept for a great 
length of time in one room. but it can be 
employed for a short period in every room, 
especially in bedrooms and sick rooms to 
promote comfort and good respiration. 
which in turn produce sound healthful sleep. 
A fan should invariably be kept in the sick 
room so as to insure good ventilation. it 
should of course be turned away, and at 
a considerable distance from the patient. It 
will greatly ease his suffering and discom- 
fort which come from the difficulty of 
breathing and 
from the inabil- 
ity tosleep. The 
fan can be kept 
going at inter- 
vals and near 
a slightly low- 
ered window. 
As the impure 
air rises and escapes thru the upper open- 
ing of the window, and the pure air 
enters thru tle lower section, a good plan 
would be to have a small shelf made to hold 
the fan near the upper opening, the suction 
pumping out the impure air. It should also 


(Continued on page 654) 
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Drying Photo Negatives 
Quickly. 
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Popular Astronomy 
GIANT JUPITER AND HIS NINE MOONS 
By ISABEL M. LEWIS 
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Jupiter as Seen from Its Nearest Moon—Satettite V. 
oT Black Spot on the Face of Jup 


is Less Than 100 Miles. The 


HE most beautiful object in the 

midnight sky during these winter 

months the planct Jupiter, which 

will continue to be in exccllent posi- 
spring. Upon New Year's 
e itton to the 
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serves to distinguish it from the golden 
yellow glow of Jupiter. i 

Even the smallest telescopes of two or 
three inch aperture will show the four his- 
toric moons of Jupiter which were the first 
celestial objects to be discovered when 
Galileo turned his crude telescope to the 
heavens in the ycar 1610. 
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arative Slze of Jupiter and the Earth. 
in Dlameter, Jupiter’s Mass Is 
That of the 


Com 
G0.000 Miles 
300 Times 
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Earth. 
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Thts Tiny Moon fs Only 67,000 Mlies from the Surface of Jupiter. 
leer Is the Shadow of Another Moon Projected onto the Glant Planet. 





Copyright, 1918, by B. P. Co. 
its Diameter 


The fact that these tiny points of light 
were actually revolving around the great 
planet was soon detected by the famous 
astronomer and we can imagine with what 
breathless interest he observed these satel- 
lites of another world whose discovery 
dealt such a severe blow to the old 
Ptolemaic theory that the earth was the 
center of the universe. It was not until 
the great telescopes of modern times were 
invented that the five additional inoous of 
Jupiter were discovered. The four satel- 
lites first observed by Galileo were fanci- 
tully named lo, Europa, Ganymede and 
Callisto, in the order of their distances out- 
ward from the planet. but these names are 
rarely used now, the satellites being desiz- 
nated for convenience I, I], IJ] and IV 
respectively. The first of the new satel- 
lites to be discovered was Satellite V, which 
is the nearest to Jupiter of all the nine 
inoons. It is an extremely small body, not 
more than one hundred miles in diameter, 
and to discover this tiny body as it skirted 
rapidjy around .the creat planet within 
sixty-seven thousand miles of its surface. 
nearly lost in the glaring rays, was a diffi- 
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Refractor by E. 


cult feat even for an experienced observer. 
It was accomplished, however, by Prof. 
Barnard with the great Lick refractor in 
1892. Satellite V is hopelessly beyond the 
reach of any but the greatest telescopes, as 
are also the four satellites discovered since 
that date. In fact, most of these tiny 
moons are observed photographically. Sate!- 
lites VI and VII were discovered photo- 
graphically in 1905. They are both about 
seven million miles from the planet and 
their paths loop thru one another; they 
are, moreover, highly inclined to each other 
at an angle of nearly thirty degrees. When 
nearest together they are separated by a 
distance of two million miles. Two more 
extremely small bodies, known as Satellites 
VIII and IX, have been discovered quite 
recently, one at Greenwich, England, in 
1908, the other at the Lick Observatory in 
1914. These excessively faint bodies are 
the most remote satellites of Jupiter and 
they are of particular interest because they 
travel around the planet in a direction 
opfosite to the direction of revolution pre- 
vailing in the solar system. The ninth and 
most distant satellite of Saturn also retro- 
grades; that is, it revolves in a clockwise 
rather than a counter-clockwise direction 
around the planet. One explanation given 
for this peculiarity of the outermost satel- 
lites of Jupiter and Saturn is that this 
backward revolution around the planet is 
more stable when the satellites are at great 
distances from the primary and the gravi- 
tational control that the planet exerts, 
therefore weak. The moons of the planets 
are, of course, subject to the attraction of 
the sun as well as to the attraction of the 
controlling planet. and the greater the dis- 
tance of the satellite from the planet the 
stronger the pull exerted by the sun and 
the weaker the bonds that bind such a 
moon to the planet. Beyond a certain limit 
it would be impossible for the planet to 
hold the satellite against the sun’s greater 
attraction and the satellite would leave the 
planet to revolve directly around the sun, 
thereby becoming a planet. It appears that 
as this danger limit is neared it ts safer 
for the satellite to “back” around the planet 
than to follow the usual “west to east” 
direction of revolution. The eighth satel- 
lite of Jupiter is more than fourteen million 
and the ninth more than fifteen million 
miles from the parent planet and they re- 
quire about two years and three years. 
respectively, to complete one trip around 
Jupiter. When we consider that Satellite 
V darts around the planet in less than 


Jupiter Photographed October 19, 1915, with the 24-Inch 
Cc. Shipher of the Lowell Observatory. 
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twelve hours at a distance of 
only sixty-seven thousand miles 
from its surface we realize 
what tremendous differences 
exist in the distances and peri- 
ods of revolution of the nine 
moons. There is also great dis- 
parity in the sizes of the vari- 
ous moons. The five moons 
discovered in modern times are 
all excessively faint and there- 
fore extremely small. The di- 
ameter of the largest of these, 
Satellite V, is Jess than one 
hundred miles. On the other 
hand, the four historic moons 
of Jupiter are of planetary di- 
mensions. The smallest, Satel- 
lite I], is slightly larger than 
our own moon, while the lar- 
gest, Satellite IJ], has a diame- 
ter according to measurements 
made with the 40 in. Yerkes re- 
fractor in 1916, of three thou- 
sand nine hundred and eight 
. miles, which is only four hun- 
dred miles less than the diam- 
eter of Mars. The periods of 
revolution of these four satel- 
lites range from one day 
and eighteen hours for the 
nearest, which is about two hundred and 
sixty-one thousand miles from the center 
of Jupiter, to sixteen days and sixteen and 
one-half hours for the most distant, which 
is more than one million one hundred and 
sixty thousand miles from the planet. 
These four moons of Jupiter are most in- 
teresting members of the solar system. 
They are so near to the great planet that 
they are continually dipping into his huge 
shadow and experiencing an eclipse of the 
sun’s rays, which, owing to the nearness 
and great size of Jupiter, Jasts for two or 
three hours. At times of eclipse the moon 
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suddenly disappears from the observer’ 
view, tho it may be considerably to one 
side of the planet. Its reappearance latey 
on is just as sudden, or it may pass out of 
the shadow while hidden from us belind 
the disk of the planet, in which case its 
reappearance ts invisible from the earth. 
The occultatious of the satellites, or, in 
other words, their disappearance behiud the 
planet’s disk, are also interesting plienomena 
to observe, as are their “transits” across 
the disk of the planet as the satellite passes 
in front of the planet. Not only the satel- 
lite itself but its shadow as well can be 
seen, a small black dot passing over the 
surface of Jupiter. The satellite is totally 
eclipsing the sun for this small dark portion 
of the planet. Two satellites and their 
shadows are trequently seen crossing the 
face of the planet at the same time. It is 
possible to observe all the phenomena of 
the satellites’ transits and shadows, eclipses 
and occultations with very small telescopes. 
From observations of the eclipses of 
Jupiter’s satellites the important discovery 
of the finite velocity of light was first made 
as far back as the year 1675. 


Faint surface markings have been made 
out at certain times on the largest of the 
four satellites, Satellite Ill, and also on 
Satellite I, or Io. Observations of the 
markings on the former seem to indicate 
that it always keeps the same face turned 
toward Jupiter as does our own moon to- 
ward the earth. 


There are also reasons for believing that 
the equatorial regions of Satellite I are 
light colored and the polar regions dark. 


(Continued on page 668) 
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How timmense This Monster Planet is,—the Cargest of Our Planetary System,—Can Be 


Judged Best by This lUliustratton. 


if We Took Eleven Globes the Size of Our Earth, They 


Could All Revolve Within Jupiter Without Touching Each Other, and Stil! Have Room to Spare. 
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An All-Electric Hot Air Balloon 


HE captive balloon as used by the 
Allied armies at the present time 15 
invariably filled with hydrogen or 
other gas supplied from steel bottles 
containing this gas stored at a high 
pressure, or else it is obtained from manu- 
facturing supply stations on the field. The 
first balloons ever used—the old “Mont- 
golfiéres’ of 1783—were made to rise by 
means of hot air, for, as we all know, 





















Me Chie oye 7’ cetaceans 


Baq Being Kept Continually Hot, to Any Degree 


A Ne f Heated Alr Sailoon, the Alr In the 
ee soos ‘i Current ts Sént Up to the Salicon 


Desired, by an Electric Heater in the Neck of the Envelope. 
Basket from a Gasoline Engine-Dynamo Set Mounted on the Truck Betow. Telephone Connection 
Between the Truck and the Observer Aloft Is Availabie. 


and after a short time the heated air rush- 
ing up into the balloon causes the envelope 
to become very light and it rises in the air. 
Some of these balloons will travel for 
iniles. and years ago it was not an uncom- 
mon sight in Europe to see hot-air balloons 
ascend with several inen. 

There has always been, however, a seri- 
ous objection to a hot-air balloon where 
the heater was of the flame or similar type, 
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the Balloon Envelope. 


heated air is lighter than cold air, and will 
always rise. If the heated air is of suffi- 
cient volume, it will also carry a body up 
with it. such as a balloon envelope for ex- 
ample. All of us have seen the simple bal- 
loons which patriotic Americans are wont 
to liberate on the Fourth-of-July, and which 
are composed of nothing more than a bal- 
loon-shaped paper bag at the bottom opening 
of which there is secured either an ab- 
orbent wick containing gasoline, or a small 
alcoho! lamp. We simply light the lamp, 


for there was always in this case the con- 
stant danger of the balloon becoming 
ignited, with disastrous results. It has re- 
mained for Mr. James N. Lewis of Detrott, 
Michigan, to invent and patent an all-elec- 
tric hot-air balloon. which is illustrated in 
detail in the accompanying illustration. Mr. 
Lewis makes use of an automobile winch to 
haul! in the balloon, and to act as a mobile 
station, a trailer being hooked hehind the 
winch, in which to carry the balloon bag 
and hasket while heing transported from one 
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A Motor-Biower Drives Heated Alr into 


point to another. Either the autor »bile 
engine or a separate gasoline engine mount- 
ed on the truck drives a dynamo, which sup- 
plies current for an electric heater in the 
balloon. By means of suitable clutches, the 
engine may be caused to drive the dynamo, 
or else thru a chain drive, it may ,be con- 
nected up to rotate the cable winch drum. 
The dynamo makes connection to a duplex 
power cable reeled around the drum, and 
this leads up to the balloon basket. 
Also the telephone circuit is car- 
ried up to the balloon thru the 
drum or otherwise, so that those 
on the ground are in telephonic 
connection at all times with the 





enemy observer in the balloon basket, and 

| under battle conditions he would 

eee also be in telephonic communica- 

: ae MES Mt | tion at all times with "field head- 

= | quarters,” so as to report the posi- 
—, € ECTRIC tion of enemy guns, troops, etc. 


Referring to the balloon in de- 
tail, we find that it is provided 
‘ with an electric grid heater, and 
also a motor-driven blower and 
connecting tube, so that whenever 
the blower is operated, air is 
pumped up into the balloon en- 
|! velope, the air passing thru the 
| electric grid heater. The balloon 
f] bag is fitted with a suitable damper 
| in the lower opening and a relief 
| valve at the top in the usual man- 
ner, the relief valve being con- 
nected to the observer’s basket b 
means of a small rope. When it 
is desired to descend, the observer 
may open the motor blower switch 
in the basket, and thus aid the 
hauling in of the balloon, for as 
tl the temperature of the air within 
| the balloon bag falls the balloon 
naturally tends to descend toward 
the earth. 


8,700,000 AMERICAN HOMES 
LIGHTED BY ELEC- 
TRICITY. 

From the compilation made by 
the Society for Electrical Develop- 
ment it is shown that there are 
20,689,000 families in this country, 
of which 7,000,000 have yearly in- 
comes of $900 or more. However, 
the yearly average family income 
before the war was under $626, 

Over 13,000,000 families are too 
poor, too illiterate, or otherwise 
unfitted to buy electrical goods. 
Over 8,700,000 homes are elec- 
trically lighted and 120.000,000 
sockets contain Mazda lamps. In 
over 30,000,000 sockets are carbon 
lamps. It is estimated that 9,000,- 
000 sockets are empty. 

Homes lighted by other means. 
15,000,000; some are wired but not 
connected up for service. Elec- 
tric service is available in 10,613 
communities of the United States. 
compared with 3.545 communities 
that are being served with gas. 


ELECTRIC SEARCHLIGHTS. 

Ranges of electrical searchlights vary 
from hetween one thousand to two thou- 
sand vards in foggy weather to ten thou- 
sand yards or more when the air is very 
clear. The average sea range is approxi- 
mately six thousand yards, but there are 
cases on record where ships have been spot- 
ted at a distance of nine miles. These fig- 
ures are based on a sixty-inch mirror and a 
twenty-thousand watt arc. 
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The City of Splendid Night 


A 20th Century poet strolled at night en- 
raptured thru the highways and byways of 
Manhattan, agleam in all her nocturnal glory 
—not one night, but many nights—some 
moonlit, others rainy, but always—the magic 
of millions of electric lights threw tts spell 
over him. And as he walked along this 
street or that, or mayhap thru the park, or 
along the shimmering Hudson, the very 
soul of the city seemed to commune urith 
him. The poet’s name was Amos Stote, 
and he has here set down three literary 
gems describing New York City at night as 
st appealed to him. We like Mr. Stote’s 
soulful word-pictures of the Greater City 
electrified—he gives us something to think 
of besides the lights themselves, Thought 
is the keystone of all intellectualism. Our 
poet has given us a new pair of soul spec- 
tacles thru which to vicw many splendid 
sights—which the everyday man never as 
much as suspects. 


Let the Skles 


Open 


“Blot Out the Starst 


Eveyy Pore. . .. Flelds Are Sodden, Villages 
Sordfd.... But Old New Amsterdam Is 
Glorious. The Romance of Masonry and 


Electricity Is Before You. It !s a Orama 
Done In Pouring Pantomime.” 


HERE is a habit, born of Manhat- 

tan, that comes to possess the souls 

of men who wander thoughtfully. It 

is the habit of night. Not the star- 

strewn night of mountain tops where 
God’s myriad incandescents sow the skies. 
Not those shores concerning which poetic 
folk write rhapsodies around the central 
station of the heavens. (To me the moon 
across the sea is a great searchlight laying 
a restless path that I long to follow.) No, 
it is not to mountain or shore, not even to 
deep. mysterious woods, where the firefly 
sprinkles sparks amid green leaves, that I 
would go in quest of those good men who 
have the habit of night. 

To these men, and to me, the night of 
nights is to be found in the rugged, slum- 
berless zone of Manhattan and its fringes 
of resting streets. Perhaps you know those 





By AMOS STOTE 


softened hours that tread upon the heels of 
the noontide of the night, those hours that 
have gained a new, entrancing charm be- 
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New York—‘‘the City of Splendid Night.’ 


Times Square—the Hub of Manhattan's Ever-Seething Traffic. 


A Wonderful View of the Theater Section from 


__I have wandered down unfavored streets, 
idle channels from which the thinning 


trafic of the closing day has been diverted 





The Hotel Astor Appears 


In the Left Foreground. 


cause—because of a man named Edtson. 

In the old days of shrouded streets, when 
darkness threw a mantle of mourning over 
the city, good men went in groups for safety 
sake. Then only the brave and the brute 
ernised singly abroad, for of course we ex- 
cept the gallant, suffering from love’s fever. 
But now a million gleams of light insure the 
safety of the streets and give the night- 
bedecked city over to the admiring glances 
of those who have learned the beauty that 
lies in the silent battlements of commerce; 
and in the old homes and highways. 


And a‘'Night In the Park.” 





into the congested spillways of frivolity. 
Here, along these hushed courses, where 
life dozes on the border of gaiety, as an 
outworn chaperone naps i the antechaimnber 
to the ballroom, here I have seen ancient 
doorways with the beauty of the binding 
of a rare first edition. 

Once upon a time periwigged and gouty 
old gentlemen, and haughty grand-dames, 
past in and out these doors. On state occa- 
sions, when they ventured forth at night, 
arnied servants escorted them and fleet- 

(Continued on page 673) 





For Within the Sylvan Solltude the Voice of the City Speaks 
Falintly, and Its Sparkling Eyes Are Velled with the Romance of Contrast. 





FY AMERIC 


ELECTRICAL EXPERIMENTER 


Te RADIO LEAGUE 


HONORARY MEMBERS 
CAPT. WHG BULLARD, USN. NIKOLA TESLA. 
PROF REGINALD FESSENDEN. 


Manager, H Gernsback 


January, 1919 


DR.LEE DE FOREST. 


Prussianizing the American Ether 


HEN, on April 6, 1917, the Presi- 
dent of the United States, by ex- 
ecutive order, closed all wireless 


stations, the order was carried out 

to the letter by all Radio amateurs 
willingly and cheerfully. No notice has 
Come to our attention where an amateur 
disobeyed the President’s wishes. 

All amateurs stood solidly behind the 
President when war was declared because 
all realized that evervone had to bear 
great sacrifices willingly and cheerfully. 
When the armistice was finally signed, the 
whole world breathed a sigh of relief, in- 
cluding the American amateur who had been 
given to understand that as soon as peace 
was actually declared the ether would 
be free for all once more. The ama- 
teurs were satisfied to go back to 
pre-war conditions, to take up their 
studies in an art which has few paral- 
lels as far aS instruction and en- 
nobling of the mind is concerned. 

Unfortunately, however, in certain 
quarters in Washington, a feeling 
seems to exist that the amateur at 
best is a nutsance and should be done 
away with entirely. On November 
Zlst two identical bills were intro- 
duced, Senate’ 5036 and H. R. 13159. 
the former by Senator Fletcher, the 
latter by the Honorable Joshua W. Al- 
exander. These bills are reproduced 
elsewhere in this issue, aS well as a 
statement given out by the Navy De- 

artment. The Navy Department 
F atalkty admits that these bills are not 
a war measure and it also endorses 
these bills. The Navy Department 
also makes the extraordinary state- 
ment that “experimenters” and _ sci- 
entists will not be interfered with, 
to wit: 

IT SHOULD BE NOTED 
THAT THIS BILL IS NOT TO 
CREATE A COMPLETE GOV- 
ERNMENT MONOPOLY. THE 
SCIENTIST, MANUFACTURER, 
AND SHIP OWNER ARE SPE- 
CIALLY PROVIDED FOR, AND 
NO CHANGE IS PROPOSED 
IN THEIR STATUS UNDER 
EXISTING LAW. STATIONS MAY 
BE LICENSED FOR SPECIAL COM- 
MUNICATION, AND THESE ARE 
EXEMPTED FROM GOVERNMENT 
OPERATION. 

Any intelligent person reading this para- 
graph must come to the conclusion that 
amateurs would revert to their ante bellum 
days the minute peace was declared by 
Presidential proclamation. 

So far, so sood. We now turn to the 
Alexander and Fletcher identical bills, and 
read them attentively. To our amazement 
not a word is mentioned about the amateur. 
This bill also contains the extraordinary 
statement that: 


“Experiment station méans a radio 
station actually used for conducting ex- 
periments for the development of the 
science af radio communication or the 
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apparatus appertaining thereto, and used 
for no other purpose except as a tech- 
nical and traintng school station.” 


In other words, a technical training school 
station is an experiment station and vice 
versa. Of coyrse, this statement alone, un- 
less modified means that if the bill is actu- 
ally past by both Houses the amateur will 
be just as dead as that sensitive spot on a 
galena detector after it was hit by lightning. 

A second reading of the Navy Depart- 
ment’s statement also informs us that the 
President approved a similar bill: H.R. 
2573. 

We now turn our attention to this bill 
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and read it carefully. We are struck with 
the fact that it was first introduced in the 
House of Representatives by Mr. Padgett 
under date of April 9, 1917, @ year and a 
half before Messrs. Alexander and Fletcher 
introduced their bills. Strange to say, all 
the three bills read alike except that Mr. 
Padgett’s bill right after the fifth para- 
graph, referring to the technical and train- 
ing school stations, has the following: 

The term “Amateur” — station 
means any station not an experiment 
station or a technical and training 
school station and not operated for 
financial profit. 

We also find in this bill, under Section 3, 
the following: 

This section shall not apply to ex- 
periment stations, technica] and 
training schoo) stations and amateur 
stations, duly licensed by the Secre- 
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tary of Commerce as provided by the 

act to regulate radio, approved Au- 

gust 13, 1912. 

Here the similarity ends. In all other 
respects the three bills read actually and 
almost entirely word for word the same. 
We heartily approve Mr. Padgett’s bill, 
which also has the approval of the FPresi- 
dent as admitted by the Navy Department. 

Now then, as Mr. Padgett’s bill was in- 
troduced on April 9, 1917, and as Mr. 
Alexander's bill was introduced on Novem- 
ber 21, 1918, one and one-half years later, 
and inasmuch as Mr. Alexander’s bill reads 
exactly alike word for word all the way 
thru with the exception of the paragraphs 
mentioning amateurs, Mr. Alexander 
necessarily must have copied Mr. 
Padgett’s bill. But when he came to 
the paragraphs mentioning amateurs 
he ran his blue pencil right over them. 

And that is the joker. President 
Wilson approves of Mr. Padgett’s 
bill favoring amateurs. Mr. Alex- 
ander with the stroke of his pen,— 
or was it the blue pencil?—wants 
to shut out the amateur from the 
ether forever. 

Not that Mr. Alexander is not fa- 
miliar with the amateurs. He knows 


the author of the original radio bill 
before it was a law. The writer in 
1912, as will be remembered by most 
amateurs, fought the Alexander bill 
for the reason that it did not make 
mention of the amateurs. Finally Mr. 
Alexander and his committee became 
convinced that it would be an injus- 
tice to silence the amateurs, and in 
April of that year the Alexander 
Wireless Bill amended appeared. As 
will also be remembered, Mr. Alexan- 
der and his advisers accepted the 
writer's recommendation pertaining 
to amateurs as set forth in the 
writer’s editorial in the February, 
1912 issue of Modern Electrics, and 
this bill later in the year was signed 
by President Taft, thus making it the 
present wireless law. 

It strikes us as remarkable that in- 
asmuch as in 1912 Mr. Alexander could not 
see the amateurs with an ultra-microscope, 
his eyesight as far as the amateur is con- 
cerned has not grown better in 1918. As soon 
as we knew that there was to be a new wire- 
less measure, we got busy immediately and 
we found out that there will be a hearing 
of Mr. Alexander's bill on December 12th 
which will continue from day to day until 
all have had a chance to be heard. Inas- 
much as this issue of the Evecrrica, Ex- 
PERIMENTER does not come out until] about 
the 12th of the month, it would have been 
impossible to inform all amateurs of the 
impending measures, and for this reason 
we took it upon ourselves to mail out at 
once some 50,000 letters broadcast to all 
amateurs giving them the facts of the case. 

Of course it is not too late even now for 
those who have not received our letter. 
Mr. Alexander’s bill has not as yet been 


them well, For Mr. Alexander was: 
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past, and we doubt very much if it will. 
What we want is Mr. Padgett’s clauses 
reinstated—in other words, what we want 
as far as the amateurs are concerned is 
the passing of the bill H.R.2573, which 
has the full approval of the President, 
so admitted by the Navy Department; 
or, what amounts to the same thing we 
want Mr. Padgett’s clauses regarding 
amateurs inserted in Mr. Alexander’s 
bill. One is exactly the same as the 
other. This is all that we want, and it 
is fair to all concerned. It simply means 
that the present wireless law is to re- 
main the same, and this, we are cer- 
tain, will satisfy every amateur in the 
country. 

The licensing system whereby the ama- 
teur was licensed by the Department of 
Commerce for the five years during which 
the law was in force, proved satisfactory 
to all concerned. No amateur has ever 
harmed anyone, and as the stations were 
licensed the amateurs refrained from send- 
ing out false calls or otherwise making a 
nuisance of themselves, a condition which 
prevailed before the 1912 wireless law was 
past. 

It has been proved time and again that 
radio apparatus enormously sharpen the 
senses of a young man by making him 
keener all the way around, besides teach- 
ing him an art that is worth while. 

Hundreds of thousands of radio amateurs 
in the Signal Corps have helped towards 
winning the war, and they will do so again 
when called upon. If it had not been for 
wireless, the United States would not have 
had such a large body of telegraphers at 
the outset of the war, and nearly all of 
these volunteered. Furthermore, radio 
telegraphy has been the sreat cause to keep 
the young man away from questionable 
company during his spare evenings, and 
this alone overbalances any criticism that 
could possibly be brought against the 
amateur. Any parent who has a growing 
son is thankful for being allowed to spend 
all he possibly can for radio apparatus be- 
cause he realizes more than anyone else 
that it keeps together the home ties between 
son and home. 

It is not too late as yet to protest 
against Mr. Alexander’s bill, and those 
who have not as yet done so should write 
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or wire to Mr. Alexander’s committee at 
once. When you write refer to H.R. 
13159 and address your letter to the 
Honorable J. W. Alexander, House of 
Representatives, U. S. Committee on 
The Merchant Marine and Fisheries, 
Washington, D. C. 


A BILL TO FURTHER REGULATE 
RADIO COMMUNICATION. 


Statement hy the Navy Department. 

This bill was introduced by Senator Fletcher, 
Chairman of the Senate Committee on Commerce, 
and by Judge Alexander, Chairman of the House 
Committee on the Merchant Marine and Fisher- 
ies, op November 2t, tre (S. 5036 and H. R. 
13159). A similar bill (CH. R. 2573) has had the 
direct approval of the President, and the princi- 
ples contained in the bill have the approval of 
practically alt of the executive departments, as 
shown in the previous eee before the House 
Committee on the Merchant Marine and Fisher- 
ies. 

In general, the bill provides for the acquisition 
and operation, by the ayy Department, of all 
radio stations on shore used for commercial pur- 
poses. Irrespective of the general subject ol 
government Ownership, this principle is clearly 
indicated as necessary in the case of this par- 
ticular public utility. Since the early days of the 
use of radiotelegraphy many companies have 
tried to operate radio statioos as a commercial 
enterprise in the United States generally, or in 
certain localities. Except in very special circum- 
stances, these enterprises have failed to make an 
adequate return, and in most cases no profit has 
been made except through the sale of stock. The 
reason for this is that a complete noe is 
necessary. That is, all stations must belong to 
ope system. A period of about 18 years has 
clearly demonstrated that the United States Gov- 
ernment is the only concern able to obtain and 
maintain such a monopoly, although many at- 
tempts have been made. 

The first law regulating radio stations was en- 
acted in 1912. At that time Congress recognized 
the fact that a complete system _of radio stations 
having been established by the Navy Department 
for the national defense, the maximum public 
good could be obtained irom them if they were 
permitted to assist commerce by handling the 
tadio business of merchant ships. A certain num- 
ber of naval radio stations were authorized to 
handle commercial business. This business has 
been successfully handled for four years. The 
Navy Department has demonstrated its ability to 
handle smoothly and efficiently, wherever permit- 
ted to do so, all communication between ship and 
shore, without apy restrictions on the nationality 
of the abip or the ownership of the radio set on 
board, and quite irrespective of the ownership olf 
the connecting land lines and cables to which the 
radiograms were delivered lor [urther transmis- 
sion if Originating at sea, or from which traffic 
was received tf destined seaward. The Navy De- 
partment is now prepared and desires to handle 
all commercial work of all stations. 

The part played by high-power stations in this 
war and before the United States became a party 
to it, shows very clearly the necessity for Gov- 
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ernmental operation of these stations. Traos- 
oceanic radiotelegraphy is not a seridus compet: 
tor af the cables. igh-power stations afe oat 
yet able to receive from one another all day in all 
seasons, cable communication is secret, while 
signals Irom radio stations are transmitted in all 
directions, and all mations can read the business 
of all others. Only the most carefully devised 
codes can make radio traffic secret, and experts 
will not admit that any code or cipher cannot be 
broken in time. Signals from high-power sta- 
tions become international matter at once. Even 
the signals of am ordinary shore station tran- 
scend the three-mile limit and are capable of tn- 
teriaring with the legitimate work of an installa- 
tion under a loreign flag. Only oy the most care- 
ful regulation of radio traffic, through interna- 
tional agreement, can the maximum good be ob- 
tained, and only by each nation having the opera- 
tion of radio stations under its direct control can 
international agreements be properly executed. 


In spite of the claims of inventors, radio com- 
munciation is still hampered by atmospheric dis- 
turbances commonly termed “‘static’ and by in- 
terference. In congested districts, as in the case 
of important seaports, communication is limited 
and must be controlled by a central organization, 
otherwise a serious situation ensues. In the case 
of high-power stations where there is a limit to 
the number of long wave lengths which can be 
used, interlerence is encountered regardless of 
the distance between stations. For itastance, a 
station in Washington is liable to be interfered 
with by a station in San Francisco, while at- 
tempting to receive from France or Italy, 


1T SHOULD BE NOTED THAT THIS BILL IS 
NOT TO CREATE A COMPLETE GOVERN. 
MENT MONOPOLY. THE SCIENTIST,“ MANU- 
FACTURER, AND SHIP OWNER ARE ESPE- 
CIALLY PROVIDED FOR, AND NO CHANGE 
IS PROPOSED IN THEIR STATUS UNDER EX. 
ISTING LAW. STATIONS MAY BE LICENSED 
FOR SPECIAL. COMMUNICATION, AND THESE 
ARE_ EXEMPTED FROM GOVERNMENT OP. 


By agreement with the Department of Com- 
merce, the licensing of stations above mentioned 
the licensing of ship stations and of commercia 
operators for them would he tranalerred to the 

avy Deparcment, since naval operation of com- 
mercial shore stations would eliminate a number 
of the duties assigned to the Secretary of Com- 
merece. 

This is not a war measure. Im accordance with 
the Act of rora, all radio stations in the United 
States and possessions, which were not already 
in the Government’s hands, were taken over by 
the Navy Department as a war measure, and are 
now heing operated by that Department, prompt- 
ly io April, 1917. Many changes have occurred 

ufing the war. Stations formerly operated com- 
mercially have been found to be unnecessary [or 
either commercial or war purposes. On account 
of the submarine menace the necessity for in- 
stant control of troop convoys, and the sudden 
tise in importance ol transatlantic communica: 
tion for naval and military purposes, a few addi- 
tional stations and some special arrangements 
were necessary on the Atlantic coast. The busi- 


(Continued on page 665) 











Radio Law and Existing Restrictions 


The following interesting article by 
an attorney well versed in the subject, 
should answer the thousands of letters 
with which we, as well as all amateur 
Radia Supply Houses have been bam- 
barded since Nov. llth of this year— 
EpitTor. 

ANY wireless amateurs never had 
very clear notions concerning the 
regulations of Congress upon 
wireless sets. and fewer yet 
grasped the legal effect of the ex- 

isting restrictions upon the use of such 
apparatus. 

The existing wireless law derives its au- 
thority and likewise its legality from the so- 
called interstate commerce clause of our 
national constitution, giving to Congress the 
right to regulate commerce among the sev- 
eral states. Were it not for this provision 
in our constitution, Congress never would 
have had any authority to legislate upon any 
phase of this subject. Our national consti- 
tution embodies a wide variety of powers 
given up by the thirteen sovereign states 
when the constitution was adopted. All 
other powers and rights were reserved by 


By WILLIAM B. DUCK 


the states. Consequently when Congress 
enacts any Jaw, it must find its authority in 
some provision in the constitution. For 
instance Congress cannot pass any Jaw regu- 
lating the rates of railroads both terminals 
of which are within the borders of the same 
state. The state only has such authority. 

Our supreme court has given a very wide 
interpretation to the interstate commerce 
clause of our constitution. It has declared, 
for instance, that communication carried on 
by line wires extending from one state into 
another may be regulated by it. No wire- 
less amateur has ever bothered to go to the 
expense of having the courts pass upon the 
question as to whether Congress has the 
power to license a transmitting station for 
exclusive use between two cities in the 
same state, if as an incident to this com- 
munication, the station may be heard be- 
yond the borders of the state. In fact it is 
better for the amateurs that Congress com- 
pels the high power amateur stations to sub- 
mit to its decrees in the regulation of their 
Stations. 

It is for this reason that the wireless law 
provides that no license is necessary for a 
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receiving station or for a transmitting sta- 
tion with a range within the limits of the 
state where located. If Congress had at- 
tempted to exercise jurisdiction over these 
stations the entire law would have been un- 
constitutional. 

When the United States entered the 
world war, the president, on April 6th, 1917, 
as Commander in Chief of the Army and 
Navy, ordered all the wireless stations dis- 
mantled. The existence of a previous law 
on this subject in no way added to his 
power to order the stations closed. It was 
a military act, and its authority was founded 
on recognized law on this subject, which it 
is unnecessary to discuss here. It will be 
observed that the order of the president 
embraced al] wireless equipment, both trans- 
mitting and receiving. The moment peace 
is declared, all amateurs will “ipso facto,” 
without promulgation of any decree by 
the president or any one else, have the 
right to use their receiving sets and small 
power transmitting sets whose range 
does not extend beyond the border of 
the state. A great many other war 
powers will likewise cease at this time. 
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Conduction of Electricity Thru Gases. 


ASES, the air included, under nor- 
mal conditions will not conduct 
electricity. However, when ahigh 
potential is establisht between two 
points in a gas, as for example 
when a Wimshurst Machine is excited or a 
spark coil operated, the gas offers less and 





Fig. 95-A. Vacuum Tube for Demonstrating 

That Cathode Rays Cast a Shadow. The 

Rays Travel In Stralght Lines, as the Metal 
Cross and its Shadow Prove. 


less resistance as the potential is increased 
and finally electricity is discharge:! between 
the two points. The subject of the con- 
duction or the discharge of electricity thru 
gases with its causes, effects and results is 
a vastly important one. It has attracted the 
attention of the foremost Physicists and 
has given rise to modern Physics with all 
its information regarding the electron. 


Experiment 103 


Attach the terminals of a spark 
coil to a pair of combs consisting 
of several needle points and keep | 
the pair separated by a distance sev- 
eral times greater than the rated 
spark length of the coil. Darken 
the room and a glow will be ob- 
served surrounding the points. If 
more current is supplied to the coil 





LESSON EIGHTEEN 


charge in that the former is the passage 
of electricity from one point in a gas to 
another point and the latter is the passing 
of a gas from a point into the surrounding 
gas. AS more current is past thru the 
primary of the spark coil a higher potential 
is developed at the secondary terminals and 
therefore a longer spark is produced, i. e., 
the length of the spark is proportional to 
the potential; a one ith spark being pro- 
duced by a potential of about 30,000 volts. 


Experiment 104 

A straight glass tube about an inch and a 
half in diameter and fifteen inches long has 
platinum electrodes attached to aluminum 
discs. An air pump is connected at the 
opening a. The electrodes are connected to 
the secondary of a spark coil and also 
to the spark gap in figure 94, the gap 
being smaller than the rated spark of the 
coil. If the coil is now operated, a spark 
passes thru the gap g and nothing is ob- 
served in the tube. As the air in the tube 
is gradually exhausted by the pump the 
spark thru the gap disappears and a dis- 
charge is seen thru the tube which 3s neither 
spark nor brush. It will have the appear- 
ance of a ribbon of crimson light. The 
discharge then broadens out into a bluish, 
fuzzy column. When the pressure reaches 
about five-tenths of a millimeter of mer- 
cury, the negative electrode (cathode) be- 
comes covered with a thin luminous layer. 
Next to this we find a dark space known as 
Crookes’ dark space, next to which is a 
luminous part called the negative glow, and 
beyond this a second dark region known as 





Fig. 96. Deflection of Cathode Rays by a Magnet. The 


and hence form shadows when striking an 
obstruction. In figure 95A ¢ is the cathode. 
A piece of metal hinged at its lower end 
stands in the path of the rays. A distinct 
shadow of the same shape as this obstruct- 
ing metal is formed at the end of the tube. 
On dropping the metal down at the hinge 
by shaking the tube the shadow disappears. 


Experiment 106 


In figure 95B the cathode is concave and 
spherical. The other electrode (anode) 





tw 

For the Production of Concentrated ,: 

a Special Form of Focus Tube Js Used. - 

thode Rays Coming from the Concave Elec- 

trode at Left, Converge and Strike Platinum 

Target at Right, Where X-Rays Are 
Generated. 


consists of a small piece of very thin sheet 
platinum. The cathode rays are converged, 
tocus on the platinum and are therefore 
very concentrated. The platinum incan- 
desces, showing the heating effect of the 
cathode rays. Of far greater importance 
than either the fluorescent, the shadow, or 
the heating effect is the magnetic effect, 
especially as this gives us an insight 
into the nature of the cathode rays. 


Experiment 107. 


In figure 96 a-b is a fluorescent 
screen of zinc sulfid, or barium 
platino-cyanid; ¢ is a mica strip 
with a narrow slit in it. The 
cathode rays emerging at d are ab- 
sorbed by the mica ¢, except for a 
small part passing thru the slit. 


so that a higher voltage ig devel- Screen a-b Is of Fluorescent Materlai, So ae to Make the Rays These travel straight thru for the 


oped, the glow will increase in size 

and intensity. This glow is tech- 

nically known as a brush discharge or cor- 
ona, see Fig. 93-A. Now bring the termin- 
als of the spark coil close together. A spark 
jumps across the gap in a straight line path. 
See Fig. 93-B. As the terminals are gradu- 
ally separated the spark passes thru an ir- 
regular path wntil finally the limit of the coil 
is reached and no spark passes. The spark 
discharge then differs from the brush dis- 





, C.F. Cony, 


Flg. 97-8. Typical X-Ray View of the Hand, 


Showing Rings on the Flinger. 


Vielble. 


the Faraday dark space. From this space 
to the positive electrode we have the /umr- 
nous positive column. By adjusting the 
pressure slightly the positive column can 
be made to divide up into a series of 
luminous and non-luminous spaces called 
striae. (Geissler tubes are partially evacu- 
ated tubes bent into fancy shapes and sur- 
rounded with jackets containing colored 
liquids to produce pretty color effects.) 
If the pressure 1s lowered still further, 
to about 1/100 part of a millimeter, the 
column will gradually disappear and the 
walls of the tube will begin to fluoresce, 
the fluorescing color depending on the 
nature of the glass. This fluorescence 
is produced by streams of small par- 
ticles issning front the cathode and we 
consequently call them cathode rays. 
This fluorescent property of cathode 
rays is uscful as a means of detection 
and observation of the rays. Glass is 
not the only substance to fluoresce 
under the bombardment of cathode 
rays. Calspar, barium platino-cyanid, 
potassium cyanid, yttrium and thorium 
also fluoresce. 





Experiment 105 
Cathode rays travel] in straight lines 
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full length of the tube and cause a 

narrow band of the screen o-b to 
fluoresce brilliantly. Hence, the path of 
the rays, which are themselves snvissble, 
is readily seen. If now a horseshoe mag- 
net is brought near the tube the rays are 
deflected toward it at right angles to the 
magnetic field. This is precisely what 
would happen if the cathode rays con- 


(Continued on page 670) 





A Varlable Vacuum Tube Experiment with a 

Spark Coll. As the Vacuum ([ncreases an 

Electrical Olscharge Begins to Take Place 
Within the Tube. 
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The Effect of Statics on Wireless 
Transmission 


By NIKOLA TESLA 


Written for the ELECTRICAL EXPERIMENTER 


FEW statements regarding these 
phenomena, in response to a request 
of the Exectricat EXPERIMENTER, 
may be useful at the present time 

in view of the in- 

creasing interest and 

importance of the [y 

subject. 

The commercial 
application of the 
art has led to the 
construction of larg- 
er transmitters and 
multiplication of 
their number, great- 
er distances had to 
be covered and it 
became imperative to 
employ receiving de- 
vices of ever increas- 
ing sensitiveness. All 
these and other 
changes have co- 
operated in empha- 
sizing the trouble 
and seriously im- 
pairing the reliability 
and value of the 
plants. To such a 
degree has this been 
the case that con- 
servative business 
men and financiers 
have come to look 
upon this method of 
conveying intelli- 
gence as one offer- 
ing but very limited 
possibilities, and the Government has deem- 
ed it advisable to assume control. This 
unfortunate state of affairs, fatal to enlist- 
ment of capital and healthful competitive 
development, could have been avoided had 
electricians not remained to this day under 
the spell of a delusive theory and had the 
practical exploiters of this advance not per- 
mitted enterprise to outrun technical com- 
petence. en 

With the publication of Dr. Heinrich 
Hertz’s classical researches it was an ob- 
vious inference that the dark rays investi- 
gated by him could be used for signalling 
purposes, as those of light in heliography, 
and the first steps in this direction were 
made with his apparatus which, in 1896, 
was found capable of actuating receivers 
at a distance of a few miles. Three years 
prior to this, however, in lectures before 
the Franklin Institute and National Elec- 
tric Light Association, I had described a 
wireless system radically opposite to the 
Hertzian in principle inasmuch as it de- 
pended on currents conducted thru the 
earth instead of on radiations propagated 
thru the atmosphere, presumably in straight 
lines. 

The apparatus then outlined by me con- 


Tesla’s Static Elimtnator, Patente 


sisted of a transmitter comprising a pri- 
mary circuit excited from an alternator or 
equivalent source of electrical energy and 
a high potential secondary resonant circuit, 





connected with its terminals to ground and 
to an elevated capacity, and a similar tuned 
receiving circuit including the operative de- 
vice. On that occasion I exprest myself 
confidently on the feasibility of fiashing in 
this manner not only signals to any ter- 
restrial distance but transmitting power in 
unlimited amounts for all sorts of industrial 
purposes. The discoveries made and experi- 
mental results attained I made with a wire- 
less power-plant erected in 1899, some of 
which were disclosed in the Century Maga- 
zine of June, 1900, and several U. S. patents 
subsequently granted to me have, I believe, 
borne-out strikingly my foresight. In the 
meantime the Hertzian arrangements were 
gradually modified, one feature after an- 
other being abandoned, so that now not a 
vestige of them can be found and my 
system of four tuned circuits has been uni- 
versally adopted, not only in its funda- 
mentals but in every detail as the “quench- 
ed sparks”, “ticker”, “tone wheel”, high fre- 
quency and rotating field alternators, forms 
of discharges and mercury breaks, fre- 
quency Changers, coils, condensers, regu- 
lating methods and devices, etc. This fact 
would give me supreme satisfaction were 
it not that the engineers, misinterpreting the 
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d and Used by Him over Twenty Years Ago. 
Fully Described in an Early Issue of the Electrical Experimenter 


nature of the effects, are making install- 
ments so defective in construction and 
mode of operation as to preclude the pos- 
sibility of the great realization which might 
, be* brought within 

easy reach by proper 


a a application of the 
-| underlying principles 
|} and one of which— 


the most desirable at 
| present—is the com- 
plete elimination of 
all static and other 
interference. 

During the past 
few years several 
emphatic announce- 
ments have been 
made that a perfect 
solution of _ this 
problem had _ been 
discovered, but it 
was manifest from 
a casual perusal of 
these publications 
that the experts 
were ignoring cer- 
tain truths of vital 
bearing on the ques- 
tion, and so long as 
this was the case 
no Such claim could 
be substantiated. I 
achieved early suc- 
cess by keeping the: - 
steadily in mind anu 
applying my efforts 
from the outset in 
the right and correct scientific direction. 

I may contribute to the clearness of the 
subject in answering a question which I 
have been asked by the Editors of the 
ELECTRICAL EXPERIMENTER with reference to 
the report contained in the last issue, that 
signals had been received around the globe. 
an achievement the practicability of which 
[ have fully demonstrated by experiment 
eighteen years ago. 

The question is, how can Hertz waves 
be conveyed to such a distance in view of 
the curvature of theearth? A few words will 
be sufficient to show the absurdity of the 
prevailing opinion propounded in text books. 

We are living on a conducting globe sur- 
rounded by a thin layer of insulating air, 
above which is a rarefied and conducting 
atmosphere. If the earth is represented bs 
a sphere of 1214” radius, then the layer 
which may be considered insulating for high 
frequency currents of great tension is less 
than 1/64 of an inch thick. It is held that 
the Hertz waves, emanating from a trans- 
mitter, get to the distant receiver by suc- 
cessive reflections. The utter impossibility 
of this will be evident when it is shown by 
a simple calculation that the amount of 

(Continued on page 658) 
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GERMANS USE BICYCLE DYNAMO 
TO OPERATE RADIO SET. 

The accompanying illustration shows an 

ingenious German method of generating the 





@ central ‘News Photo serrice 
The Above Iitustration Shows an Ingenlous German Method of 
Generating Electricity for a Wireless installation In the Trenches, 
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electricity which can be used for radio or 
lighting purposes, etc. In fact, this scheme 
is Not new to the American wireless ama- 
teur, for we published an article on such a 
device for produc- 
ing current to 
operate a wireless 
transmitter several 
vears ago. A per- 
son sitting on a 
bicycle fitted with 
proper gearing, ex- 
erts a great deal 
more power than 
would be imagined 
off hand, and _ be- 
sides for warfare 
requirements the 
outfit is noiseless, 
albeit it is not 
quite so handy as 
the small gasoline 
engine outfits used 
by some of the 
other armies. 


NEW TELE- 
SCOPING 
RADIO 
TOWER. 

A device that 
promises to be of 
great importance 
to the field wireless 
service is a tele- 
scopic tower that 





Captured In a British Advance. A tandem bicycle with Its Wheels can be rasied al- 


Removed Has Been Fixt to the Ground, and the Pedal Wheels 
Connected by Belting with a Small Oynamo. 


necessary electric current for operating a 
radio installation in the trenches, which was 
captured in a recent British advance. As 
the photograph shows, a tandem bicycle 
with its wheels removed has been fitted with 
a supporting frame so as to stand upright 
and the pedal wheels connect with a belt to 
a small dynamo. 

Such an outfit will produce considerable 


most instantly on 
the throwing of a 
lever. This tower, 
the invention of R. W. Dean, of Des 
Plaines, Illinois, has been presented to the 
Government, says The Oscillator. 

The tower that carries the wireless aerial 
works on an extremely simple principle. A 
number of light steel pipes fit inside of 
one another, the space between them being 
made air-tight by a series of washers at 
the top of each but the middle pipe. The 
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base-pipe connects with a Comprest-air res- 
ervoir which is always kept filled by an air- 
pump. 

The operators turn on the comprest air 
lever. Air from the tank rushes to the 
top of the innermost pipe and pushes up 
on it with a force upward of twenty-five 
pounds for every square inch of its sur- 
face. The sections shoot upward, one after 
another. 


Of the 8,000 girls who applied for service 
as military telephone operators with the 
American forces abroad 650 were accepted. 


—— 
— ga 


——~ = 


r 


IND. > ae 
Pa : 
az she TE. % “ao Vole 
<==, MIC ROWE, RES eC, / © RESISTANCE AG. 
= Oe ae Ts 
=A 4. KNI ASN GIS. p 
ri TAVEP x, 


—— 


| 











kK Cs * Li 
A " YP,, t Fett Vn 
= : 3 OG AR 
? “0, 741 ac QUENC ety Fanabs 2% 
vores wy e, RZ-P 

MIT r= n 60 “Ea hry ” > 


2 
N te 
a: —* ASL amie Az x : 


‘s Aa <.¢ 
G7 ~ Rese 





* 
ane uE 





No Wonder the Navat Radlo Students at 
“Harvard’’ Get a Headache Now and Then. 
Excuse Him, Folks, If He Don’t Write Every 
Day. The Boy Is Busy! What?—Courtesy 
the “Oscillator.” 





Marconi Company Claims Famous 
“Static Preventer”’ Discovery 


“With the conditions that pledged us to 
absolute secrecy no longer prevailing, the 
Marconi Wireless Telegraph Company of 
America is permitted to announce a dis- 
covery and invention in wireless telegraphy 
that will mark a new era in world commu- 
nication,” says a Statement issued by Ed- 
ward J. Nally, Vice-President and General 
Manager of the Marconi Wireless Tele- 
graph Company of America. 

“Ever since the genius of Marconi made 
wireless telegraphy a fact, the only limi- 
tation of this method of communication 
was “the deadly phenomena of ‘static con- 
ditions.’ 

“It remained for an American radio ex- 
pert, Roy A. Weagant, Chief Engineer of 
the Marconi Wireless Telegraph Company 
of America, to discover the solution of the 
static problem. 

“Among the revolutionary changes that 
the new system effects in wireless instal- 
lations will be the immediate disappearance 
of the huge steel towers, heretofore built 
at great heights to catch the incoming wire- 
less waves. Equipt with the Weagant in- 
vention, the wireless receiving antennz are 
stretched merely a few feet above the 
ground. 

“Heretofore, also, the increasing number 
of high power stations that were being 
erected in every part of the world raised 
the difficult question of ‘interference.’ 
Crossing wireless messages that shot thru 


the ether sometimes made the wireless sig- 
nals so indistinct that they could not be 
understood, or drowned the weaker trans- 
mission entirely. The Weagant system, 
based on a umique selective principle, 
eliminates ‘interference’ and permits abso- 
lutely clear communication, regardless of 
the operation of other stations even in the 
immediate vicinity. 

“The notable contribution to wireless 
telegraphy opened by Mr. Weagant’s dis- 
covery makes continuous wireless communi- 
cation over the oceans and between conti- 
nents an absolutely assured fact for twen- 
ty-four hours of the day and at every sea- 
son of the year, regandlee of atmospheric 
conditions. All the Marconi high power 
stations arc being equipt with the Weagant 
system, and the stations of the Pan-Ameri- 
can Wireless Telegraph and Telephone 
Company, which are to link North and 
South America, will likewise be equipt.” 

This invention sounds almost too good 
to be true. However, Mr. Weagant, in an 
interview with the ExectricaL Experti- 
MENTER’S representative, stated that by very 
careful study of the subject over a consid- 
erable period, discovery of an entirely new 
basic principle had been made, and by acci- 
dent at that. It was not expected, but 
while making investigations along other 
lines this particular effect became more 
and more noticeable until it developed into 
a full-fledged invention. “As soon as of- 
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ficial ‘Peace’ is declared,” said Mr. Wea- 
gant, “I will present a technical paper be- 
fore the Institute of Radio Engineers 
describing the invention. Also a body o 
technical men will be invited to one of our 
stations to hear it work.” 


SHIPS PERMITTED TO USE RADIO 
AGAIN. 

Announcement has been made by the 
Naval Communication Service that com- 
mercial wireless traffic between United 
States merchant vessels and naval radio 
shore stations would be resumed at once. 

This means that wireless messages may 
be sent to passengers on board steamships 
and that travelers at sea may communicate 
with shore. 

During the war steamships were forbid- 
den to use their wireless except to listen, 
the precaution being taken to prevent sub- 
marines and surface raiders from learning 
of the positions of Allied vessels. 


OCTOBER MEETING OF INSTI- 

TUTE OF RADIO ENGINEERS. 

The Institute of Radio Engineers held a 
meeting on the evening of Wednesday, Oc- 
tober 9, 1918, in the Engineering Societies 
Building, New York. 

A paper on “SPECIAL HEATING EF- 
FECTS OF RADIO FREQUENCY CUR- 
RENTS,” by PROF. EDWIN F, NORTH- 
RUP of Princeton University was given. 


que, Ame 
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Radiotelephone Guided U. S. Flyers 
Many Miles Away 


QUADRONS of American airplanes 
fighting in France up to the moment 
of the armistice, were maneuvering 
under the vocal orders of the squad- 
ron commander that reached each 

pilot by radiotelephone. 
News of the success{ul development of 





Fig. 5. High Power Oscilllon Bulb Radio- 

telegraph Transmitter. The Meter At the 

Left of the Panel Is a Hot-Wire ‘*Radiation 
Current" Indicator. 


this device, hitherto a military secret, tho 
some inkling of it had reached the Germans 
just before hostilities ceased, was made 
public recently by Johu R. Ryan, Director 
of Aircraft Production. 

“There are some details concerning it 
which we cannot discuss yet,” Mr. Ryan 
said, “but the radio devices worked out 
during months of experiment went into 
actual service some weeks ago. I have 
myself, standing on the ground, given or- 
ders to a squadron flying in the air and 
watched them maneuver accordingly. 

“The transmission of the voice 
is clear enough to be heard dis- 
tinctly thru the sound of the air- 
plane motor. It is in every way 
the most satisfactory means of 
communicating between ’planes 
in the air and from the ground 
to ’planes.” 

The distance over which the 
radiotelephone talks from earth 
to ‘plane is a matter of several 
miles. 

“For some months,” said Wil- 
liam C. Potter, of the Equip- 
ment Division of the Bureau, “it 
has been possible in our offices 
in Washington to hear the 
*planes flying miles over the city, 
talking to each other and to the 
ground as they worked out and 
perfected the device.” 

The accompanying views show 
Several new wireless telephone 
apparata which can also be used 
for wireless telegraphic trans- 
mission when desired and utiliz- 
ing the De Forest Oseillion bulb, 
having a filament, grid and wing. 
The oscillion comprises an ex- 
hausted glass tube or bulb, the 
size of which depends upon the 
output in watts, and which 


Fig. 1. 
Fitted With Self-Exciting Generator of the Wind-DOriven Propelier 
Type (Left), *Chopper”’ Cailing Key and Osciltion Bulb In Guard. 


greatly resembles an ordinary incandescent 
lamp. This bulb contains two additional 
elemeuts besides the usual incandescent fila- 
ment, which are known as the plete and 
grid respectively. In these oscillions, the 
grid consists of a spiral winding of very 
fine tungsten or other wire wound upon a 
glass frame, and so placed as to entirely 
surround but not touch the filament. The 
plates, of which there are two, are placed 
one on each side of the filament, outside of, 
but not in contact with, the grid. In op- 
eration, the oscillion or vacuum bulb, oscil- 
lation generator requires two sources of po- 
tential, one of low voltage for lighting the 
filament, and one of high potential for sup- 
plying current from plate to filament 
across the vacuous space within the tube. 
A small motor-generator suitably wound 
to supply the proper voltage is generally 





Fig. 2. New Combination Audion, Ultra- 
Audion and One-Step Amplifier Designed By 
de Forest. 


employed as the most couvenient source of 
current. Reception of radio-telephonic or 
telegraphic waves is accomplisht by the use 
of a sinilar but smaller sized vacuum bulb, 





Complete Airplane Radlophone Osciilatton Transmitter 
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which is capable of generating oscillations 
by a re-action between two or more tuned 
circuits, so that either damped or undamped 
oscillations can be interpreted. 

Fig. 1 of the accompanying views shows 
a complete airplane Radiophone oscillation 
transmitter, especially designed for military 





Fig. 4, New Vacuum Tube Control Cabinet. 

110 Voit Direct Current is Frequently Used 

On These Sets for the Wing Circult, Using a 
Sultable Potentiometer in the Circuit. 


use. In this set the weight has been re- 
duced to a minimum. A special chopper or 
calling key is fitted to the instrument as 
well as a special type of microphone for 
modulating the oscillations in the form of 
speech waves. At the left of the photo- 
graph will be observed a smal) dynamo re- 
sembling an airplane bomb, one end of 
which is fitted with a small size propeller. 
This dynamo is driven by the force of the 
air turning the propeller, as the airplane 
speeds along, and thus current is produced 
for the operation of the oscillion. The 
large oscillion bulb is enclosed in 
a wire cage to protect it from 
breakage, and the necessary 
measuring instruments are 
mounted on the front of the 
panel, viz: a hot wire ammeter 
in series with the antenna circuit 
to measure the radiation current, 
a milli-ammeter indicating the 
“B” battery current, and a fila- 
ment battery ammeter. Suitable 
tuning inductance and capacity 
control knobs are mounted on 
the front of the panel. The con- 
nections between the various 
parts of the apparata are accom- 
plisht with flexible twin conduc- 
tors sewn in leather straps, the 
ends of which are provided with 
separable jack plugs. 
The illustration in Fig. 2 
shows a combination audion, ul- 
tra-audion and one-step ampli- 
fier. This combination is similar 
to the audion two-step amplifier 
outfit, with the exception that 
the apparatus is arranged for 
one-step amplification. ‘This set 
will meet conditions perfectly, it 
is claimed, where the intensity 
of the normal signals does not 
(Continued on page 651) 
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The Manufacture of Vacuum Detectors 


LTHO the majority of radio engineers 
are familiar with the use and opera- 
tion of vacuum tube detectors, a brief 

description of their manufacture may be in- 
teresting. In the early experimental work 
on this type of device, we strove to produce 
a detector which 
would combine 
maximum  operat- 
ing efficiency with 
inexpensive manu- 
facture. The next 
point considered 
was the production 
ot desirable con- 
ditions, i. e., tubes 
that possest oscil- 
lating characteris- 
tics, tubes that 
were exceptional 
detectors, and tubes 
that displayed both 
qualities, says O. 
B. Moorehead, in 








LONG TIME AND, 


AFTER YOUVE BEEN CUT AT 
SEA FORA DEVIL OF A 





you'RE FED UP AnD SORE 
AND SICK OF IT ALL 


By 0. B. MOOREHEAD 


maximum sensitiveness when used in con- 
junction with the aluminum plate and cop- 
per grid. In the selection of the glass to 
be used, the devitrification of the glass had 
to be considered, as during exhaustion of 
the tubes it is necessary to subject thein to 
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successfully closes the pores of the metal. 

The exhaustion of the tubes is the most 
important operation because of the fact 
that the low vacuum of the round bulb, 
nickel] element audion which permits of gas 
conduction is not used in the tubular “elec- 
tron relay, 
wherein all gas 
phenomena must 
be eliminated. 

To produce the 
high vacunm nec- 
essary, I have 
found that a Gaede 
mercury pump ca- 
pable of producing 
a vacuum of 
0.00001 millimeter, 
backed by a piston 
pump, such as the 
Geryck type, is the 
most satisfactory 
method of evacua- 
tion. 

The manifold to 
















a paper recently 
presented before 
the Institute of Ra- 
dio Engineers. The 
third consideration 
was the production 
of a device easily 
handled and shipt 
without disturbing 
the adjustment of 
the elements and 
damaging the fila- 
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which the tubes to 
be exhausted are 
attached and the 
vacuum line con- 
necting the mani- 
fold to the pumps, 
are preferably 
inade of large di- 
ameter tubing. A 
container filled with 
pentoxid of phos- 


ments. 

Tubes and bulbs 
of various shapes 
and sizes were 
tried, using a gas- 
eous medium 
ranging from one 
millimeter to 0.025 
millimeter of vac- 
uum, many mate- 
rials being employ- 
ed as clements. Various exhausts were 
applied, but it was soon found that the 
employment of a gaseous medium intro- 
duced considerable difficulty in the matter 
of accurate reproduction of a desired result. 
Gases at pressures ranging from one milli- 
meter to 0.0013 millimeter were next ex- 
perimented with. 

1 found that a tube containing a platinum 
filament in an atmosphere of hydrogen, at 
pressures comparable with one millimeter, 
gave fair results. Tungsten filaments were 
then tried in higher vacua as well as at the 
so-called “gaseous medium” pressure. It 
was immediately noticed that conditions 
could be duplicated as soon as a vacua 
above that which allowed a “gaseous med- 
ium” to exist, were obtained. Moreover, 
tungsten was ideal as a filament not only 
because of its refractory qualities and low 
volatility but also because it acts as a puri- 
fying agent by attacking any traces of resid- 
val gases that may remain in the tube and 
forming compounds which are then volatil- 
ized on the walls of the tubes. 

As the parts are smal] and complicated, 
the glass is worked before the blowpipe 
after it has been brought into the form of 
tubes by the glass works. This tubing is 
obtained by first blowing a bulb, then fusing 
an iron rod to a point diametrically opposite 
the blowpipe and rapidly separating the two 
points of attachment from each other. 

Various erades of glass were’ experi- 
mented with, and a mixture containing a 
high percentage of lead and a small quan- 
tity of silicic acid was found to be the eas- 
test to work and produced a detector of 


Oscillation the Third, Comes Fram 





"A Great Moment We All Experienced’”—Not Many Moons Ago. 


Burney, of H. M. C. S. Stadacona. 


a temperature near the point of softening 
and nearly all glasses, when maintained at 
this temperature for any length of time, 
have a tendency to separate out into the 
crystalline state. 

There has been considerable discussion re- 
garding the elements in this type of device 
and | may say that aluminum plates and 
copper grids were first selected on account 
of their electro-chemical relation to the 
tungsten filament. Later, numerous other 
metals were tried under the same and 
other conditions of exhaustion and showed 
widely different operating characteristics. 

The selection of metals for the elements 
is very difficult, as a slight difference in 
either the copper or aluminum changes the 
whole system of exhaust. For instance, 
copper and aluminum purchased from one 
factory lot will require a certain degree of 
applied temperature during the evacuation, 
while another factory lot of the same weight 
and size will require an entirely different 
exhaust. 

I have eliminated this variation to some 
extent by subjecting the aluminum plates 
to a temperature of approximately 600 de- 
grees Fahrenheit (315° C.), immersion 
them in a saturated solution of cyanide at 
potassium, and finally rinsing in alcohol. 
The copper is subjected to heat until it 
glows, when it combines with the oxygen 
of the air to form a black, brittle oxid which 
breaks off in scales and exposes the under- 
lying metal which ts of rose red color. It 
is then placed in a current of moist air and 
becomes covered with a layer of oxygen 
compounds, which remains very thin but 
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This Self-explanatory 
Over the Bounding Foam Via Wireless Operator H. B. 


phorus is connect- 
ed in the vacuum 
line between the 
pump and the 
manifold. The 
manifold is con- 
tained in an oven 
heated by gas and 
arranged so that 
the tubes during 
exhaustion may be 
heated to high temperatures. 

The lead glass tubing, used as the con- 
tainer for the elements in the tubular type 
detector, is obtained from the glass works 
in lengths of 6 feet (2 m.) with an inside 
diameter of 0.875 inch (2.2 cm.) and a wall 
of 0.032 inch (0.7 mm.) thickness. This 
tube is cut in lengths of about 6 inches 
(15 cm.) and one end is drawn down to a 
point. Two stems are made of glass tub- 
ing similar to those used in an incandes- 
cent lamp, one stem contains the grid and 
two filament leads, and the other contains 
the plate connection and one filament lead. 
After the wire is sealed into these stems, 
they must be annealed very carefully. The 
annealing consists in allowing the tempera- 
ture to drop very slowly, since quickly 
cooled glass is subject to internal strains 
which arise in the following manner: In 
rapid cooling, a low temperature is soon 
established at the surface and the outermost 
layer solidifies while the interior tends to 
contract, thereby exerting a pressure on 
the outer layer which is directed inwards. 
This may cause the stem to crack. 

After the stems are annealed, the grid is 
wound to the proper diameter and the fila- 
ment is clamped onto the two Jeads. The 
plate is mounted on the other stem and the 
two stems are then connected together by 
means of the filament. Final adjustment 
of the plate and grid is then made. The 
spacing between the elements is not very 
critical in this type of device, but it is best 
to wind the grid to a large enough diam- 
eter so that it will strike the plate rather 

(Continued on page 671) 
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A Vertical Cabinet ‘l’'ype Coupler 


ABINET couplers, altho handsome 
and efficient, are quite expensive, 
even if the amateur attempts to 
make one himself. In the follow- 
ing article is given a description of 

a large cabinet coupler which did remark- 


Guides N? 8 copper 
OF LTOSS WITE ~ 


brum tor changing 
Set laps. * 


coupling 





Arrangement of Vertical Coupler Secondary, 

Showlng Frictlon Held Drum on Which Cord 

Supporting the Secondary Is Wound. The 

Tape Are of Flexible Stranded Lead and 
Cabled Together. 


able work and the cost was surprisingly 
low. An instrument such as this is an 
asset to any station and will well repay the 
ambitious Radio Amateur for the time and 
trouble involved. 


THE PRIMARY (WINDING WITHOUT A 
LATHE) 


Two cardboard tubes are first procured, 


eleven inches long by five and four and one- © 


half inches in diameter, respectively. 

_ The five inch diameter tube is first wound 
in the following manner: In the center of 
a rod of wood about two feet long and of a 
diameter that will easily pass into both the 
five and four and one-half inch tubes (a 
broomstick handle will do) drive several 
nails, in such a manner that their heads 
protrude about one-half inch from the 
wood. This wooden rod is then placed in 
the five inch primary tube and held as near 
to the central axis as possible while cotton 
waste is packed in around the axle. The 
friction of the cotton waste against the 
tube will prevent it from slipping when it 
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The Cardboard Tube on Which the Wlre Is 

to Be Wound Is Mounted on the Crank of 

the Winding Rig ee Cotton Waste 
Melde . 


By JOSEPH H. KRAUS, Jr. 


is being wound and the nails will act as 
grips for the axle (Fig. 1). A crank is 
now fastened to one end of the axle and 
the whole is suspended from two “Y” 
shaped uprights nailed to the opposite ends 
of a small box (Fig. 2). By using this 
cotton-waste method there is no necessity 
of fitting a rod tightly ito the tube and 
a lathe is not essential. The winding ts 
now coinmenced three-fourths of an inch 
from one end of the tube and a tap eight 
inches long is taken off every turn for the 
first twenty turns. Number these starting 
with the first wire as No. 20, then 19, 18, 
17 and so on down until we get No. 1, 
and then No. 0. These taps must not be 
taken off directly under each other, but 
they zig-zag or spiral one-third around the 
tube, so as not to allow the ‘east chance 
for a short circuit between two turns. Each 
must be carefully insulatea and No. 22 
black enamel wire used. 

The manner in which a tap is taken off 
doesn’t make much difference and every 
Amateur has a method of his own. How- 
ever, here are two “standard” methods. 
For the primary the preferred method 1s 
to solder a wire to the place where the 
tap is taken off and insulate it carefully. 
Another method is to twist a loop into the 
wire and then continue winding; this will 
constitute a double wire lead (see Fig. 3). 
(This method will save trouble in the sec- 
ondary winding.) 

After the twentieth tap has been taken 
off (No. 0) the wire is wound for twenty 
turns and then a tap taken off. In this 
way the tube is wound until one-half inch 
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Detall of ‘'Glass’? Knob Switches Used On 
Vertical Coupler Here Described. They Give 
Very High Insulation Efficlency. 


from the other end and one tap taken off 
every twenty turns, These may be taken 
off in a perpendicular line, as there is 
enough winding between each to prevent 
a short. Number the taps in order from 
one to fifteen. The wire tf carefully 
wound will result in about thirty-six turns 
per linear inch, and wound for a little more 
than 834 inches, wil) net 320 turns, giving 
twenty taps of one turn each and fifteen 
taps of the twenty turn variety. Remove 
from crank and shellac well. 


THE SECONDARY 


The secondary or four and one-half inch 
tube is now mounted in the same way and 
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wound with No. 30 enamel wire. Leave a 
length of eight inches at one end and com- 
mence winding one-half inch from the end. 
A tap of the loop variety (Fig. 3) is taken 


¥C moy be put in here if desired 
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Front View of Finished Panel of Vertical 

Coupler Recelving Set. The Varlabte Coupler 

Control Handle Is Placed in the Upper Right 
Corner of the Panel. 


off every three-quarters of an inch of 
winding. These loops are made one inch 
long and are taken off spirally one-third 
way around the tube. As the winding pro- 
ceeds and as each tap is taken off a hole is 
punched into the cardboard tube imme- 
diately under each tap and a match stick 
inserted into the opening; each respective 
tap is to be drawn thru its particular open- 
ing. When complete there should be fif- 
teen taps. Now to each of these is soldered 
a piece of flexible cotton or silk covered 
wire about twenty inches long, a piece of 
rubber tubing slipt over the joint and the 
wire drawn thru the center of the coil 
toward one end thru its respective opening. 
Number each tap in order, shellac and 
allow to dry. , 

Note: These wires are not soldered on 
until the tube has been fully wound and 
removed from the crank. 

(Continued on page 671) 





Where No Lathe Js Avallable for Winding 
the Coll. Resort May Be Had to a Home-made 


Winding Rig Like That Shown. 
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NEW “BUMBLE-BEE” HY-TONE 
CODE PRACTISE SET! 
Here's the hy-tone code teaching ourfit 
you have been looking for, Radiobugs ! 
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Neat P/EICS 


No Buzzer Glves a True Musical Note—6ut the Bumbie-bee Doesi 
Hence, Combine the Bee, a Fan to Waft, Perlodically, an Arama of [t is 
vaca His 2 When We Have a Pure Musical Nete Producer. 
T arries Hls Tuneful Buzzings to Our Ears, Via the 


e Microphone 
Telephone Recelvers. 


The set works as follows: The sending 
key (A) closes the circuit thru the bat- 
tery (B) and lamp (C). The light works 
the selenium cell (D), operating the relay 
(E), which closes the circuit of the spe- 
cially quick-starting and stopping motor 
(M). A fan (F) on the shaft of this 
motor plays a breeze on the plant (H), 
wafting an Aroma de hyacinth to the un- 
suspecting bumble-bee (1), which is tuned 
to a clear hy-tone. The microphone picks 
up the bumble-bee’s buzzes faithfully and 
reproduces them in the telephone receivers. 
Every time you press the key it buzzes. 


Voila! Contributed by 
WM. E. R. MIDDLETON. 
WIRELESS MESSAGES REACH 


ARCADIA, CAL., FROM 
BROOKLYN YARD. 

The wireless station at Arcadia, Cal., by 
using for an aertal the cable of a balloon, put 
aloft from the training field, has intercepted 
messages sent by the Brooklyn Navy Yard 
wireless slation, according to an announce- 
ment by the War Department. This bal- 
loon cable probably makes the highest aerial 
in the world. 

This announcement was made by the 
Division of Military Aeronautics, indicat- 
ing increasing efficiency in both the work 
of students and the equipment of the War 
Department’s various balloon training fields. 
The balloon school at Arcadia has 106 
miles of wire in use for teaching military 
communication. For the purpose of dem- 
onstration it has a complele system of wir- 
ing Strung as it would be in the front linc 
trenches on the battlefield. Communication 
posts and stations for all kinds of messages 
are used by the students the same as sol- 
diers use them at the front. 

A good part of the country southeast and 
southwest of Arcadia is laid out with lines 
of communication to this balloon school, 
similar to part of a sector at the front. All 
of the balloons, when aloft, are so wired 
that they can be lined together with any 
trench, doubled up for any work logether, 
or they can be cut off from the trenches 
and talk only with their own chart room 
and winch or operating crew on the ground 
below. 

It is reported that the U. S. Government 
purchased the Sayville, L. I., Radio Station 
shortly after the declaration of war. 
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SPAIN TO AMERICA BY AIR IS 
PROJECT IN MADRID. 
Captain Herrera, chief of the Spanish 
military air forces, has had a number of 
interviews: with King 
Alfonso on the sub- 
ject of an aerial postal 
and passenger service 
between Spain and the 
United States. The 
scheme also has been 
discust at Cabinet 
meelings and it is said 
that a leading shipping 
company is willing to 
finance it. 
Lt The plan, it is un- 
' derstood, is to manu- 
| facture large airships 
carrying 
forty pasengers, be- 
sides the mails. The 
rate charged for a 
passenger, if the 
scheme is carried out 


| capable o 


. 


ters will ‘be charged 
for at the rate of $1 
per hundred grams 
weight (about three 
ounces and a half). 
estimated the 
journey would take 
two and a half days. 


A BATTERY-LESS TELEGRAPH. 

A simple telegraph set may be put up be- 
tween two chums’ houses by running a 
small wire from house to house about 20 
feet above the ground and 50 feet from 
the lighting wires in the street; connecting 
a key and receiver as shown in the follow- 
ing diagram. No batteries will be needed. 
One wire is grounded to the gas or water 





It Oper- 
ates by Induction from a Nearby A. C. Light- 
ing Circult. 


A Batteryless Telegraph System. 


pipe. It works by induction from the light- 


ing. circuit. 
ontributed by RAY I. MILLER. 


[Where no lighting line is in the neighborhood, 
bury a zine plate in moist earth at G, and a cap- 
per plate at G,. This system was once used hy 
the editor, ani hy using a 75 ohm receiver -at 
each station, satisfactory results were had over % 
mile. This “ground hattery” gives about .07 volts. 
-——Editor.] 


will be $400, and let- 
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ANENT THAT RADIO COMPUTA- 
TION GRAPH. 
By K. N. Cummings, Asst. Engineer, 
Marconi W. T. Co., of Canada. 


ITH regard to the article in 

your September issue, “A Graph 

for Solve Wave Length, Fre- 
rr 


quency, Incuctance and Capacity,” 

I would like to point out that all 
the commercial values of the quantities can 
be represented by use of the two squares of 
the published diagram bounded by the lines 
representing one milli-henry, 0.1 milli-henry, 
10-* uf. and 10" uf. (uf. = microfarad.) To 
do this two inductance scales are required 
as in the diagram herewith. 

Each diagonal line represents two wave 
lengths, one being ten times the other, as 
shown for 600-6,000 and 2,000-20,000 meters; 
giving directly a range of 600 to 20,000 
meters, the left-hand inductance scale being 
used for the lower range of wave length, 
the right-hand for the upper range. 

Only a part of the commercial waves 
below 600 m. are obtainable directly, but 
values not on the chart can easily be obtained 
as follows: To find, say, the inductance 
required for 300 m. with 0.003 uf., note 
that the 0.003 uf. line intersects the 3,000 m. 
line at 0.00084 h. Divided by 100 we ob- 
tain 0.0000084 h., the required value. In 
general, using the line representing 10 times 
the wave length, divide the value indicated 
by the graph by 100 and vice versa. Values 
of inductance and capacity not shown 
directly may be used as follows: Suppose 
we wish to find the inductance required 
with a wave of 8,000 m. and capacity of 
1.7 uf., which are approximate values of 
the Glace Bay transmitter primary; divide 
the capacity by 1,000. The line for 1.7x10-* 
intersects the 8,000 m. line at about 
1.06x10-? h. Dividing by the same number 
by which we divided the capacity (1,000) 
we obtain 1.06x10-° h., the required value. 
The procedure would be exactly similar 
with a known inductance and wave length. 

By extension of the above procedure, 
which is simply based on the fact that 
wave length varies as the square of the 
capacity or of the inductance, as the case 
may be, and that the product of capacity 
and inductance is constant for any par- 
ticular wave length, we can obtain any 
wave length, inductance and capacity, but 
if many values are required which are not 
on the chart, it would be better to construct 
another pair of squares of the original 
graph from which the values could be read 
directly. The advantage of this graph over 
the original one is its increased scale, which 
is ten times that of the original for the 
same size paper. It is also easier to con- 
struct, the number of logarithmic lines 
required being but 3/17 of the number 
required for the original. 


Fer Al! Ordinary Radio Calculations This Simplified Graph Fills the Bill aa Well as the 


Larger One Publisht In the 


September Issue. It 


Glves the Value of Inductance and 


Capacity far Wave Lengths frem 600 to 20,000 Meters. . 
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Building a 3-Inch Spark Static Machine 


RICTION is one of the commonest | 
sources of static electrical excitation. 


Every one has noticed how the hair 
crackles under the comb in dry 
weather. The same sound is heard on 
stroking the back of a cat, and, if the room 
is dark, sparks may be drawn from pussy’s 
fur. But for developing large quantities of 
electricity by friction a static machine is 


Successive Stages In Buliding a 3-ftnch Spark Statle Machine. 


to the Wooden Ring; The Brass Rod Is Attached to the Combs. 


utilized. The simplest form of such a static 
machine which will develop sufficient elec- 
tricity for all kinds of devices, as it gives a 
spark ranging from one to three inches in 
length, according to the neatness and exact- 
ness of the finished apparatus, altho one of 
excellent construction will give a larger 
spark, consists of a revoluble glass plate, a 
rubber and aconductor. The capacity of the 
conductor can be heightened with a well in- 
sulated iron ring capable of being attached 
or taken off from the conductor at will. 

The wooden frame is to be made first. It 
is constructed from hard dry wood (walnut 
or mahogany); the base is 20 inches long, 
12 inches wide, and 2 inches thick: the 
edges are beveled off. The two supporting 
arms can be made from thinner wood, but 
each should be 15 inches long, 4% inches 
wide at the bottom, and 3 inches wide at the 
top. These arms, which are dovetailed to 
the base, are fastened with two screws 
countersunk; the holes being later plugged 


By DR. E. BADE 


up. But before they are fastened two holes 
of suitable size for a glass rod which is used 
as am axle are provided for. 

A round glass plate one foot in diameter 
is procured. This is usually the host ex- 
pensive part of the machine. It is best to 
purchase it from a large electrical supply 
house, so that one does not get a plate 
unsuited for electrical purposes. A glass 


rod one foot long and a half to % of an 
inch in diameter is taken for an axle. Two 
small wooden rings serve to hold the 
cemented plate to the rod. One should be 
careful to see that the axle is perfectly 
horizontal and the plate exactly perpendicu- 
lar. One end receives a handle and a 
wooden ring which prevent it from slipping 
from the supports. 

Now a “rubber” is made from three pieces 
of wood. The lower part is made from a 
piece 2% inches wide and 4 inches long. 
The sides, which are made to slant slightly 
upward, are 414 inches high. This frame is 
supported by a glass rod 4 inches long 
which is sunk into the wood. The other 
end is placed in a fork 4 inches long, 2 
inches wide, and % inch thick. With the 
aid of this fork the frame is fastened to 
the base board by winged screws. But be- 
fore this is done a small brass knob or ball 
is attached to the frame which in turn is 
attached, by means of tinfoil, to the rubbers. 
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Top Group, Left to Right: 


Each of the two rubbers consist of a board 
on which soft, thick felt is glued. A spring 
presses the rubbers lightly against the glass 
plate. In order to prevent the rubbers from 
falling out a short piece of wood is nailed 
to them so that it projects and catches 
against the frame. Each rubber is now 
covered with an amalgam consisting of two 
parts of mercury, one part of tin, and one 


with Strips 


insulating the tron Rin 
of Paper; The Rubbers Are Carefully Placed In the Frame; The Complete Static Machine; Placing the Plate on the Supports; 
Attaching the Flap of Silk to the Rubbers. 
The Lower Three Views: With the Finger the Rubbers Are Carefully and thoroly Covered with Amalgam; Attaching the Comb 


The Design of This Static Machine Is Very Simple. 





part of zinc. This must be evenly dis- 
tributed over the surface with the finger. 
If this will not adhere a little lard (fat) 
may be used. 

The conductor with the metal comb is 
made next. The former consists of a four 
or five inch hollow brass bal] fastened to a 
glass support. The ball receives two holes 
thru: which a brass rod is placed carrying 
the comb. The top of the ball also receives 
a hole which will later carry the ring as 
well as other pieces of apparatus for ex- 
periments. The metal points of the comb 
are attached to two rings of tin, each of 
which is fastened to a wooden ring. The 
metal rings are each 3 inches in diameter. 
The points consist of ordinary thumb tacks. 
When the rings are placed between the 
glass plate, the points should be at least 
\% of an inch from the glass. Under no 
circumstances should they touch the plate. 

A flap of silk is glued to the rubber which 

(Continued on page 673) 
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How | Built a Model Gyro-Electric 


Electric Destroyer.” The entire ma- 

chine with the exception of the 

Gyroscope and the driving motors 
was built of “Meccanno” parts. 


HE illustration represents a 25-inch 
model of Mr. Gernsback’s "Gyro- 
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Here Is a Fine Model of the ‘‘Gyro-Electric Destroyer.” 
It Was Constructed by the Author from “Meccano” parts. 


and All. 


Destroyer 


By LeROY H. MAHONY 


I next turned my attention to the main 
axle and the gyroscope. The gyroscope 
I turned from two pieces of 7% inch wood 
8 inches in diameter. To the side of it lL 
secured a small sprocket for the driving 
chain. The gyroscope must run FREE of 


= ] ~ * 


Ee De 


ae ey | 





it is Fitted with Electric Motors 
It Stands 25 Inches High 


and Welghe 15 Pounds. 


I first constructed each side of the big 
wheel. To a bush wheel I bolted eight 12% 
inch strips equally divided into angles of 
I then bolted together seven 
1214 inch strips overlapping two holes each. 
l bent this acound the ends of the side 
beaces and fastened it to them by means 
In the same way I 
I selected pairs 
of 5% inch strips and bolted each pair 
together, overlapping them one hole. Three 
center treads, the same in circumference 
as the sides, were then made of seven 
more 12% inch strips, overlapping two 
It now remained to connect the 
two side and the center tread together by 
airs of 5% 
One pair was bolted at right 
angles to cach side brace and one equally 
reserve more 
Stability, I connected the side braces with 
This completed the main 


45 degrees. 


of angle brackets. 
constructed the other side. 


holes. 


means of the preconstructed 
inch strips. 


placed between them. To 


34% inch strips. 
wheel. 


The next pact to consider was the en- 
Three small plates fastened 
side by side with 34 inch strips, composes 
while each end comprises a 
large plate with the flanged edges flattened 
The sides and ends were fastened to- 
It is necessary 
to fasten inside the cage two motors (pref- 
erably electric), one to drive the gyroscope 
separately, and the other to propel the a 

e 
cage for these motors—that is left to the 
discretion of the builder as his type and 
size of motors may differ from those of the 
However, the motor driving the 
gyroscope must be placed in the center as 
the gyroscope must be driven in the cen- 
The other motor must turn the axle 
of chain and 
On each side of the cage is 
fastened a 34 inch strip so that the cage 


gine Cage. 
each _ side, 


out. 
gether by angle brackets. 


tire machine. As to the position in 


writer. 


ter. 
of the wheel 
sprocket. 


by means 


is suspended from the center axle. 


the main axle. The axle itself is 18 or 20 
inches long and must be securely fastened 
to both sides of the wheel. The axle car- 
ries two armored cars (the construction of 
which I will explain further on), two 
sprockets, equidistant from the center, and 
also securely fastened to the main axle, 
the gyroscope, and the engine cage. A 
lever action that moves the gyroscope from 
left to right may be constructed also, at 
the discretion of the builder, because his 
material for the gyroscope will again un- 
doubtedly differ. The lever action must 
be extended down into the engine cage. 


The armored cars were lastly put to- 


gether. For each car, eight large plates, 
with the flanged edges flattened out, were 
bent so as to form half a cylinder. Each 
pair was fastened together, overlapping one 
hole and making a complete cylinder. Then 
two of the cylinders were tstiened one 
on top of the other, with strips bolted to 
each side and extending over the top so 
that the cac might hang from the main 
axle. Two inch axles (or better wooden 
models) were collared to the front and 
rear of the car to give the appearance of 
projecting guns. The model was now com- 
plete. The builder may elaborate on his 
model by cross-bracing with string, and so 
forth. The entice model weighs 15 pounds. 


TEAK THE HARDEST OF ALL 
TIMBERS. 


People familiar with different kinds of 
wood are aware that African teak is the 
hardest timber known to the mechanical in- 
dustries. So indestructible is this teak wood 
that vessels built of it have lasted over one 
hundred years. The peculiarity of this 
wood is its hardness and great weight, caus- 
ing extraordinary durability. Its weight 
varies from 42 to 52 pounds per cubic foot. 
It works easily considering its hardness, but 


WWW.americanradiohistorv.com 


the large quantity of silex in the substance 
require the tools to be extremely hard and 
even then they are subject to rapid wear. 
lt also contains an oi] which prevents nails 
driven into it from rusting. 


EINTHOVEN GALV. STRING. 


A commercial form of Einthoven gal- 
vanometer string is shown below. The 


_ case, E, contains the fine wire carrying the 
current to be measured. The figure shows 


schematically the detailed construction of 
the suspension for the fine wire E, which 
must be as fine as possible. Platinum, 
silver ot aluminum can be used, but it was 
found that even a smaller diameter can be 
obtained by using quartz or glass fibers, 
these being platinized or silvered. The ends 
of the wire are soldered to T-shaped mem- 
bers, which are held by the set screws C and 
F at the ends. Adjusting the tension of the 
wire is a close operation and it is carried 
out by mounting the upper wire carrier upon 
a rod having the cam K at the upper end, 
the rod being normally pushed up by a 
spring L. The lever K’, presses the rod 
down, this lever being operated by the 
micrometed screw J. With this arrange- 
ment a very fine adjustment of the wire is 
secured. 


Contributed by SAMUEL COHEN. 





Those Who Are Interested In Bullding 

an Elnthoven String Galvanometer for 

Measuring and Recording Radlo Signal 

Currente, as Deacribed in the Septem- 

ber and October lasues, WIIl Find Thlise 

Detall of the Soe Suspension of 
a ue. 
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A Simple Study of Currents and Magnets 


By Prof. E. H. JOHNSON, Dept. Physics, Kenyon College 


F now the wires J and K are joined toa 
direct current circuit of several volts, 
the wire, H, will rotate about the iron 
rod, D, which is now a magnet, and it 
will be found that the direction of this 

motion will depend on the direction of the 
current in the wires. It may take a little 
study to see how the action is in accordance 
with the principles previously defined, but it 
will be found to be no exception to the rule. 
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Barlow’s Wheel—the Simplest Electric Motor 

for Experimental Studles In Magnetism. The 

Spoked Metal Wheel Makes and Breaks Con- 

tact for the Field Magnet. by Passing Thru 
a Mercury Welt. 


Another method of producing motion by 
the interaction of a magnetic field and a 
current-bearing conductor is illustrated in 
Fig. 5. heavy wire, A, is bent into the 
form shown with a hook at the upper end, 
B, from which is suspended loosely a 
straight wire, C. The lower end of this 
wire just touches in a pool of mercury, G, 
which is contained in a small hollow in the 
supporting base board. A horseshoe elec- 
tromagnet, M, lies with one pole on each 
side of the drop of mercury. This magnet 
may be made from a rod of soft iron 6 
inches long and % inch in diameter, bent 


(Conclusion) 


into the required form, and having its two 
limbs wound with several layers of insu- 
lated copper wire (about No. 20 or No. 24). 
One end of the wire from the magnet dips 
into the mercury and the upper end is 
joined to a binding post, E. When a direct 
current is past between the posts, F and E, 
the wire, C, will be moved sidewise so as 
to leave the mercury contact, and thus 
break the circuit at that point. Then, since 
the magnetic field about the wire, C, is 
gone, it will again swing back into the mer- 
cury, completing the circuit. Thus the pro- 
cess will go on much after the manner in 
which an electric bell continues ringing. 
Again, one of the rules should be applied 
to see why the wire, C, moves just as it 
does, and how its motion is effected by the 


_ direction of the current. 


Still another simple device illustrating 
the same principle is that known as Bar- 
low’s wheel. See Fig. 6. The electromag- 
net used in the preceding experiment may 
also be used here. The wire C (Fig. 5) is 
replaced by a carefully balanced, rimless 
wire wheel, W, which is mounted on two 
wire supports held by the post A. The 
wheel may be made of light copper wire 
(say No. 20) with spokes about 3 inches 
long, and the only difficulty will be to get 
it accurately balanced. It should have 10 
or 12 spokes, which may be soldered to a 
heavier copper wire for a shaft to be laid 
across the slightly hooked ends of the sup- 
porting wires from the post, A. When the 
balancing is fair the wheel should turn as 
easily in one direction as the other, or re- 
main at rest in any position. The mercury 
pool, with which the ends of the spokes 
make contact, is connected as before, by a 
wire to one end of the coils of the magnet, 
and their other end is joined to the other 
binding post, B, so that a current may pass 
thru the apparatus between A and B. In 
this case the action will be continuous with 
the proper current, and we have a fair type 


of electromagnetic motor. Again, our 
right-hand rule should be applied, consid- 
ering the current as flowing up or down, 
as the case may be, in the spoke touching 
the mercury, to see if the rotation is what 
should be expected. 

Other experimental devices such as these 
will readily suggest themselves to the ex- 





An Interesting Method of Producing Motlon 
by the interaction of a Magnetic Field and 
a Current-Carrying Conductor ‘“C.’’ The 
Suspended Wire ‘C”? Dips into a Mercury 
Well “G,"" Completing the Fleld Coll Circuit. 
The Wire Swings Back and Forth Rapidly. 


perimenter, and he should learn to look at 
all such arrangements with that keen appre- 
ciation which sees not only the wires and 
mechanism, but which recognizes at once 
the underlying principle of its operation. 
When this habit has been formed and some 
of the information which it will inevitably 
bring, has been acquired, the entire field of 
electromagnetism, including dynamo-electric 
machinery in all of its phases, will open up 
with a surprising simplicity and conse- 
quently with endless interest. 
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Several Useful Schemes in tgniting Flash- 
IIght Powder Electrically. 





ELECTRIC FLASH-LIGHT IGNITER. 


Having some difficulty when taking fiash- 
light pictures with cartridges, with the fuse 
not igniting the powder or putting the sub- 
sect on guard, frequently catching him with 
his eyes closed, and being badly burnt by 
the powder once, I constructed the appara- 
tus shown in the accompanying sketch. It 
will run nicely on four dry cells. The 
principle is that when the batteries are 
short-circuited, the wire gets red hot. 


The wires leading from the powder box 
are the kind known as bell or annunciator 
wire. Inside the box, the wire wound be- 
tween the tacks is about No. 40 gage. When 
the box is constructed, place some powder 
in the box, press the push button, and off 
goes the powder, To make the apparatus 
portable, put the batteries in a box, and 
mount the powder box on top of this. In 
this way the operator may appear in the 
picture himself, if the wires are concealed 
behind furniture and his person. This also 
catches the subject off his guard, giving 
him a natural pose; it enables the operator 
to be at a safe distance from the powder. 
If a spark coil is procurable, it can be used 
instead of batteries by running a pin thru 
each side of the box making a spark gap, 
connecting up to the coil, and pressing the 
button. I have used this apparatus ex- 
tensively and successfully myself. 


Contributed by FRED C. DAVIS. 
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A “BATTERY-LESS” MAGNETO 
DOOR BELL. 

A smal] magneto generator is placed in a 
box (properly stained and finished) on the 
back of the door. A turn of the knob rings 
the bell, which may be an ordinary vibrating 
bell. Best results are obtained by rewind- 
ing it to from 100 to 300 ohms. An old 


wires Jo beh 





Turn the Key Handle—and, Prestol the 
Generator Rings the Bell, Dolng Away with 
Batterles, 


crank escutcheon plate from a magneto 
telephone may be placed on the front of the 
door, This device when properly made is 
neat in appearance and does away with all 
battery troubles. 

Contributed by CHURCHILL GERRY. 
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Experiments in Radio-Activity. 


ADIO-ACTIVITY is one of the 
greatest mysteries of today. The 
modern scientists, however, thru ex- 
tensive experiments have succeeded 

in throwing considerable light upon the 
subject. The term radio-active is generally 
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By IVAN CRAWFORD 


PART 1—lIonization 


substance furnishes an efficient means of 
measuring the intensity of the activity. 
The construction of a super-sensitive 
electroscope suitable for making _ these 
measurements is clearly depicted in Fig. 1. 
The metal shell consists of a large oil can 
with the bottom 
and spout removed. 
Two round holes 
are cut opposite 
each other about 
half way up the 
side. As is clearly 
shown in the draw- 
ing the gold leaf is 
fastened to a brass 
strip which in turn 
is suspended from 
a sulphur bead. In- 
to the other side of 
this bead is fast- 
ened a wire which 
passes thru the sul- 
phur block at the 
top of the cham- 
ber. Another wire 
is then past thru 
the block and bent 
as shown. The sul- 
phur block is made 
by pouring melted 
sulphur into the 
opening and allow- 
ing it to harden. 
In order to charge 
the electroscope the 
bent wire, A, 1s 
turned so that the 
lower portion 
makes a contact 
with the brass 
strip. A charged 
rod is then applied 
to the other end, 
\ Stole attached |B, until the desired 
fo brass strip \ charge is attained, 
—2- | when the wire may 


The Most Important Property Possest by the Radlatlons of Radlo-Active be turned back 
Substances Is the Power of Olscharging Electrified Bodies. Hence, the with the rod. The 
Olscharge of an Electroscope Placed In the Vicinity of the Radlo-Active gold leaf is at- 


Substance, Furnishes an Efficlent Means of Measuring the Intensity of 


the Activity. 


employed in referring to such elements as 
uranium, thorium, radium and their com- 
pounds which possess the property of emit- 
ing radiations capable of penetrating many 
substances opaque to ordinary light. These 
radiations also have the power of affecting 
Photographic plates, ionizing the gas 
thru which they pass and causing fiuores- 
cence on certain substances placed in 
their vicinity. Jt 1s deemed unnecessary to 
enter further into the explanation of radio- 
activity as it has been well described by 
Mr. Jerome Marcus in previous issues of 
this magazine. It is the purpose of this 
series of articles to merely outline some 
experiments on this extremely interesting 
subject. 

The most important property possest 
by the radiations of radio-active substances 
is the power of discharging electrified 
bodies. The theory has been formulated 
that this discharge is due to the production 
of positively and negatively charged car- 
riers by the rays. These carriers, or ions 
as they have been termed, move with uni- 
form velocity and the rate of production is 
proportional to the intensity of the radia- 
tion. The discharge of an electroscope 
placed in the vicinity of the radio-active 


tached to the brass 
strip by means of 
a small drop of some adhesive. In order to 
observe the discharge, a small low power 
microscope having a scale on the eyepiece 
is used. This is mounted in one of the 
apertures by fastening a brass tube to the 
shell of sufficient size to allow the micro- 
scope to be easily adjusted. A simular 
brass tube with a ground glass window is 
mounted in the opposite aperture. This 1s 
to facilitate the illumination of the cham- 
ber. Using this instrument the rate of dis- 
charge may be accurately measured by not- 
ing the fall of the gold leaf on the scale. 
The substance to be measured is placed on 
a grounded plate and the electroscope 
placed over it. The radiations by means of 
their ionizing properties cause the charge 
of the gold leaf to be dissipated. In Fig. 2 
is shown a photograph of such an instru- 
ment which was constructed by the author. 
Some very accurate measurements have 
been made using this instrument. 

To determine the activity of an unknown 
substance the electroscope should first be 
charged until the gold leaf coincides with 
one of the markings on the scale. The time 
required for the leaf to pass over five di- 
visions on the scale should then be noted 
with the electroscope empty. The recip- 
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rocal of this time is then the measure of 
the discharging current. The electroscope 
is then recharged to the same point and 
placed over the substance to be measured. 
The time required for the leaf to pass over 
the same five spaces is again noted. The 
difference between the reciprocals of these 
two time elements is then the measure of 
the discharging current due to the presence 
of ions produced by the radiations from the 
substance. Exprest mathematically the 
discharging current 1, which is proportional 
to the radio-activity is proportional to Ia 
(1/t’-I/t) where t’ is the time of discharge 
in the presence of the substance, and t is 
the time when empty. Thus by comparing 
times the radio-activity of equal masses of 
various substances can be measured. 
Uranium oxid is taken as a unity and 
uranium nitrate, thorium nitrate and uranyl 
chloride were compared with this. The re- 
sults are shown in the following table: 


Rela- 

tive 

ecliv: 

Substance. Formula. Time. ity. 
Empty..ceeeece. @eaaea 12 sec, 

Uranium oxide......UOs, 26 1.00 

Uranium nitrate....UOs(NOs)3.6H,O 86 26 

Uranyl chloride..... UC). 1 61 


It will readily be seen that the activity of 
a substance is proportional to the amount 
of uranium or thorium it contains. There 
are other considerations, however, which 
affect the experimental results, such as the 
state of the substance, whether powdered or 
in lumps. Every electroscope also is dif- 
ferent, and all quantitative experiments 
should be conducted using the same instru- 
ment. 

It will be found that the distance between 
the substance and the gold leaf affects the 
rate of discharge. For uranium compounds 
the most effective distance is about 3 c.m., 
while for thorium compounds it is about 
5 cm. Ionization by radio-active rays is 
by no means uniform along the path of the 
rays. In Fig. 3 is shown the ionization 
caused by a sheaf of parallel rays as de- 
termined by Geiger. The range is laid out 
horizontally in c.m., the number of jons are 
laid out vertically. It will be seen from this 
graph that when the alpha particle begins 
to lose some of its enormous speed it be- 
comes a more effective ionizer ; near the end 
of its path, however, its power suddenly de- 
creases. 

The experimenter will find innumerable 
other applications for this electroscope to 

(Continued on page 673) 








Finished Super-Sensitive Electroscope for 
the Measurement of Radlo-Activity. It Is 
Made from an Oll Can. 
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TESTING THE VACUUM GAGE. 
The experimenter often wishes to test 
a yYacuum gage. The best way to test such 


a gage is to compare it with a glass U- 
in the 


tube mercury gage as indicated 





Testing the Vacuum Gage With a Glass U- 
tube Mercury Gage. The Latter Is a Common 
instrument Used By All Engineers and Can 
Be Made Very Easily. The Atmospheric Pres- 
sure Acte on the Meneury In the Open Tube 
sketch. The bent tube ABC, having about 
3/8-inch bore, is connected by suitable fit- 
tings to the pipe or nipple D, and the lat- 
ter is connected with an air pump or con- 
denser. The gage to be tested is placed 
on a tee-connection. The U-tube should 
be about 36” over all and about half filled 
with mercury. When there is a_ partial 
vacuum made at D, the atmospheric pres- 
sure acting on the surface of the mercury 
in the open tube AB, being greater than 
the pressure acting on the surface of the 
mercury in the tube CB, the mercury at 
the original level EF will fall in AB, as to 
G, and rise in CB, as to H, and the dif- 
ference of level between H and G as in- 
dicated by the dimension “!,” measured in 
inches, will be the inches of vacuum which 
the vacuum gage should indicate. While 
most manufacturers of vacuum gages are 
equipt with a U-tube mercury gage, they 
generally make comparisons with another 
gage, known to be correct with the U-tube 
gage. For testing a vacuum gage at a 


plant not equipt with a mercury gage, the 
usual practise is to compare the gage to 
be tested with one considered to be cor- 


rect. 4 
Contributed by 
PETER J. M. CLUTE. 
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Hook-up of Remote Control Attachment to a 

Two-wlre Lighting Circult. The Control Cir- 

cult Wires May Be Ordinary Bell Wire as 
This Is a Battery Circult Only. 
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REMOTE CONTROL SWITCH FOR 
LIGHTING CIRCUITS. 
After obtaining the necessary material 
listed below, remove the handle from the 
knife switch and substitute a weight made 
from 2” length of conduit pipe and “/i. x 
21%” stove bolt. The head of stove 
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bell magnets become energized, which lifts 
the hammer or trip arm and disengages the 
weight, allowing switch to drop and close 
lighting circuit. 

To reset and cut out lights; open door of 
iron box and lift weight until engaged by 






bolt is filed flat on one side so as to {BX bor Remtorced {lex lamp cord 
be properly engaged by the trip arm. connector «Lith age or other otlac’ 
The bolt is placed in one side of pipe, a ' 


and pipe filled with melted lead and 
allowed to cool off. The threaded 
end of bolt is then inserted thru hole 
(in insulating bar across knife 
switch) formerly occupied by screw 
holding handle. If properly placed 
this weight does not come in contact 
with either of the switch blades. 

Now place the fuse block in upper 
left-hand corner of the iron box as 
shown on sketch, then place knife 
switch in bottom, the one side of base 
being against back of iron box and 
the whole switch so mounted as to 
allow weight to swing down and close 
switch without hitting side of box. 
The rubber bumper is then placed on 
bottom of box either with small stove- 
bolt counter-sunk in the rubber or 
with a small wood screw:from the 
under side. 

The object of the bumper is to 
prevent the weight from snapping off 
the insulating cross piece of switch 
when switch drops. 

The casting on bell for holding 
gong should be removed wit a hack- 
saw just beyond the screw hole, and 
the ball hammer can be cut off with 
a pair of cutting pliers, leaving the 
hammer arm intact. 

In placing the bell it will probably be 
necessary to build it out from the back of 
box so that the trip arm centers over weight 
on switch. This building out should be 
done with either a piece of fibre, porcelain 
or iron washers. No wood or combustible 
material should be used. Bend trip arm as 
shown in sketch, so as to engage the filed 
side of stove-bolt-head which protrudes 
thru the weight. 

All mountings should be made with stove- 
bolts, drilling holes in iron box where neces- 
sary. If box is thick enough to allow thread- 
ing machine screws may be used. 

The cubber bushing to protect bell wires 
can be inserted in the box at any convenient 
place and a narrow piece of linen tape or 
wire twisted tightly around the inside will 
serve to hold it intact. 

Place the attachment plug on one end of 
the lamp cord, knock ont one of the punch- 
ings in the iron box and place the B.X 
connector, insert the cord thru this and 
wind the cord with tape on the inner side 
of the connector so that the clamping 
device can be tightened thereby holding 
lamp cord, preventing pull on the connec- 
tions at fuse block and at the same time 
serving as a bushing for the cord. Connect 
other end of cord to fuse block as shown. 

Make all connections as shown using the 
No. 14 wire for the lighting circnit and 
ordinary bell wire for battery circuit. 

Only one blade of the knife switch car- 
ries current for the ordinary two-wire 
lighting circnit. For the three-wire circuit 
the two blades are used and an additional 
lamp cord and attachment plug are re- 
quired. 

Installation: This apparatus should be 
mounted on wall close to house fuse box 
and not more than 6 or 6% ft. from floor. 

To connect to an installation one fuse is 
removed from the house fuse box and the 
attachment plug inserted in its place, the 
fuse can then be placed in the “fuse” socket 
of the apparatus. The bell circnit can easily 
be run and the button and batteries instal- 
led at any convenient point. 

Operation: By closing battery circuit, the 
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Construction of “Remote Control’ Switch Which Can 
Be Made With a Buzzer or Bell Movement to Trip the 


Weighted Knife Switch Blade. 


hammer arm of bell, then close the door. 

Keep pivoted and contact clips of knife 
switch lubricated with vaseline. This 
switch can be used for distant cut-in control 
or in conjunction with burglar or fire alarm 
systems, cutting in the lights when alarm 
operates, and doing away with the necessity 
of running heavy lighting wires. ; 

Where the law requires it, a ground wire 
can be attached to the iron box with a short 
stove-bolt, and the. box grounded to the 
electric conduit system. 

The following materia) is required to make this 
apparatus: 

One 7” x 8” iron cut-out or switeb box. 

One two-wire main line plug fuse cut-out block, 

Two dry batteries ; 7 

One two-pole single-tbhrow knife awitch, 

One iron box hell. . 

One pusb button. 

One }” B. X. box connector. 

One rubber lamp socket busbing. 

One attachment plug. 

One 3/16” x ayn stove bolt. 

One rubber knob from old door bumper. 

One 2-inch length of 1” conduit pipe. 

Two ft. No. 14 B. S. gage double-braided wire. 

Two ft. reinforced flexible Jamp cord. 

Proper quantity of bel! wire. 


Contributed by E. C. O'DONNELL. 





How the Remote Control Switch Is Connected 
Up to a Double-pole Knife Switch For Con- 
trolling Lamps on a Three-wire System. 
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Experimental Mechanics 


Boring and Drilling. 
HAT the lathe can be used with suc- 
cess for drilling purposes is imen- 
tioned in ‘one of the earlier lessons 
of this course. The subject will be 


further considered in the present 
lesson, and several useful kinks regarding 





Boring Out a Casting In the Lathe by Means of a Boring Bar “BR,” 8roove 
The Casting Is Secured by Bolts “‘B" to the Saddle ‘‘CS."" 


drilling in the lathe will be given. When- 
ever it is desired to make a hole of general 
size tn some material, it is usually done by 
the use of a drill of the desired diameter, 
said hole being made in one operation. 
There is still another method of making a 
hole, and that is by boring. It can be done 
by a single pointed tool cutting into the 
material in successive cuts, which gradually 
enlarges the opening until the desired 
diameter is obtained. 

Practically all small holes are always 
drilled, while large ones are bored. In order 
to drill a large hole it requires considerable 
driving power, also the removal of a con- 
siderable amount of metal. However, if 
the method of boring is utilized, a rough 
hole may be cored thru the casting when 
the latter is made in the foundry, and this 
can be enlarged later by the use of the 
boring tool. If the work is not made of 
cast material, it will be necessary to drill a 
hole large enough to permit the boring tool 
to make its first cut. 


In drilling smail holes, say up to one 
inch in diameter, it will be found that twist 
drills give most favorable results, as they 
are dependable for producing an accurate 
and straight hole. It is usual, in practise, 
to fasten the drill in a self-centering chuck, 
as explained previously, and to feed the 
work up against the drill by means of the 
mandrel of the tail stock in the lathe. The 
first step before attempting to drill is to 
accurately mark the spot where the hole is 
desired, making a heavy center-prod or 
mark, so aS to guide the point of the drill 
at the start. To drill large holes, a circle 





how the Boring Tool le Made: a Self-Hard- 

ening Tool Steel Polnt Is Fitted Siidably tn 

a Hole In the Boring Bar, The Polnt May Be 
of Square or Round Stock. 


By SAMUEL D. COHEN 
LESSON IX 


the size of the hole should be marked with 
a pair of compasses, first chalking the sur- 
face, and four center impressions should be 
made at opposite points on the line. These 
are neccessary to act as guides should the 
line get effaced. A start is then made, but 
before the point of the drill has fully en- 
tered the metal an ex- 
amination should be 
made to see that it is 
cutting truly within 
the circle marked out. 
If so, the work may 
be proceeded with. 

Should the drill by 
chance happen to cut 
slightly to one side, 
the fault can be rem- 
edied by cutting a nar- 
row groove at one 
side of the hole. This 
may be done with a 
narrow-pointed dia- 
mond chisel. The 
should be 
made at the side to- 
ward which the hole 
requires to be cor- 
rected. Here the drill may again be applied, 
the cffect of the newly made groove being 
to draw the drill toward the center of the 
circle. The drill should then be turned sev- 
eral times and the hole again examined. If 
necessary, the drawing process can again be 
repeated until the hole is exactly central. 
The reader, of courst, fully understands 
that this drawing process should be done 
before the full diameter of the drill com- 
niences to Cut, as the grooving plan can have 
no further effect in drawing over the hole, 
after the full diameter of the drill enters 
the hole. 

At certain times it happens that the rela- 
tive positions of the parts are reversed. 
Thus the work to be drilled is held in the 
chuck, the drill being fed up to the work. 
Many times it proves convenient to first 
drill a small hole, then a larger size, and 
lastly use the full size drill. 

If the work is held in the /ive chuck, the 
drill should be fed by means of the tail- 
stock center, and held firmly thereto. The 
drill can be held either in a drill chuck 
fitted with a mandrel for the dead center 
spindle, as shown in Fig. 10, Lesson 6, or 
by setting the center hole of the drill onto 
the dead center, its shank being held with 
a wrench in order to prevent it from turn- 
ing, see Fig. 1. When the hole is made 
in this manner it is necessary to start the 
drill centrally. An accurate starting point 
is obtained by the use of the cutting tool 
placed in the slide rest. This method will 
insure a proper drilling point. 

Boring is chicfly used when it is desired 
to make a large hole. However, at times it 
is Simpler and easier to bore a small hole 
of proper diameter and accuracy than it is 
to drill it. But care must be exercised to 
sec that there is a proper clearance at the 
lower part of the cutting tool, as indicated 
in A, Fig. 2. If the tool is improperly set 
so that the lower part scrapes against the 
side of the work, as shown in B, Fig. 2, its 
proper functioning will then be interfered 
with. The tool will not only be prevented 
from cutting into the metal, but due to the 
rubbing action against the metal, it will be 
heated and caused to lose its temper, thus 
destroying the cutting qualities of the tool, 
besides making an inaccurate hole. 

It is advisable to make the first cut a 
fairly heavy one, in order that the hole may 
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be cleaned up perfectly true around its 
circumference. Thercatter several lighter 
cuts may be made, until the diameter is 
brought to the proper size. The inside 
caliper should be used in this work to ascer- 
tain the diameter. Precaution should be 
taken to set the slide-rest perfectly true 


bead cepter 





Holding a Twist Drill In the Lathe by Means 
of a Monkey Wrench. The Back of the Drlil 
is Placed on the Tall-stock Center. 


So as to insure a parallel hole being bored. 
If the diameter is found to alter, (should it 
taper, for example), the slide rest can be 
changed accordingly. By the use of a self- 
acting feed on the slide rest, the hole should 
be perfectly parallel, provided the head 
stock and lathe bed are set true, the posi- 
tion of the slide rest not at all affecting 
the work in this case. 

If it is desired to bore certain work which 
is too large to be chucked on the face- 
plate or chuck of the live spindle, it is prac- 
tical to secure the work to the saddle of 
the lathe, as show in Fig. 3. This is done 
by supporting the boring rod between the 
live and dead centers, the boring rod carry- 
ing the cutting tool. Engine and pump 
cylinders, field magnets for dynamos and 
motors, also bearings of engine bed plates 
are examples of work which can be done 
in this manner. It ts essential to have a 
lathe with a saddle, actuated by a self-acting 
feed motion, unless a complicated boring 
bar fitted with its own screw feed motion 
is used. Fig. 3 shows a cylinder W of an 
engine, which is secured to the lathe saddle, 
C. S. This is done by clamping the cylinder 
with two bars, each having two holes, the 
distance between which should be greater 
than the diameter of the work to be secured. 
The bars, R, R, are laid across the top of 
the work and clamped down by means of 
two bolts, B. These heads fit into the 
slides of the lathe saddle. The cutting tool, 

T., is held on the boring rod, B. R. It 
is revolved by the /ive center while the 
cylinder is slowly carried along the lathe 
bed toward the live headstock by the self- 
acting feed motion applied to the saddle. - 

Before attempting to bore into the work, 
it is advisable to see that the work is firmly 

(Continued on page 670) 





Proper Clearance on Boring Too) (Left) and 
Improperly Ground Tooj at Right. 
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Experimental Chemistry 


PHOSPHOROUS: History. 


HOSPHOROUS was discovered by 
Brandt, an alchemist, in 1669 at Ham- 
burg. He gave it the name Phosphor 
[light bearer}. Gahn, in 1769, found 
it to be a constituent of boneash, and 
about 1775 Scheele first publisht his method 





in the Preparation of Phosphorous Great Care 

ia Taken Not to Have the Hot Phosphorous 

In Contact with the Alr, and the Retorts Are 

Arranged so That the Phosphorous Runs Into 
Cold Water. 


of preparation from this source. Liebig in 

used phosfates as a fertilizer for 
plants, while Romer [about 1833] first ap- 
plied it to matches, thus revolutionizing the 
means of obtaining fire and light. 


Occurrence. 


It never is found in the free state, but 
chiefly as calcium phosfate {Cas{PO.].], the 
principal constituent of bones. This occurs 
in certain minerals as Apatit [3Ca:[PO,]:] 
and Phosforite [(Cas{[PO.]:]. The latter 
being also known as Phosfate Rock, being 
extensively used for fertilizing purposes. 

Phosphorous is always found in plant and 
animal] tissues, in the soil, and in sea water. 


Preparation and Manufacture. 


It is obtained mainly from bones of verte- 
orate animals, which usually contain from 55 
to 60% of calcium phosfate, the hard parts 
of invertebrates being mostly Calcium Car- 
bonat, CaCO;. These bones are first burned 
or else distilled. In either case the ash is 
the same, but in the latter the carbon is 
retained as boneblack, which in the former 
gives rise to carbon dioxid. The volatile 
substances driven off are ammonia and 
other nitrogeneous products, such as water, 
carbon dioxid, etc. The ash, mostly Cal- 
cium Phosfate with a little calcium car- 
bonat, is reduced and phosphorous obtained 
by three steps. 


By ALBERT W. WILSDON 
Thirty-second Lesson 


First.—It is treated with Sulfuric Acid, 
which changes it to a soluble phosfate 
H.Ca[PO,]):. 


Cas(PQ.], + 2H.50, = H,Ca[PQ,], + 2CaSO, 


It might be expected that the Sulfuric 
Acid would change the phosfate salt into 
phosforic acid, but the Sulfuric acid used 
is not very strong and the reaction goes 
but halfway, producing an acid salt. It, 
however, changes the insoluble phosfate 
to a soluble one and precipitates the Cal- 
cium Sulfate, which is then separated by 
filtration or settling. 


Second.—The liquid is next evaporated, 
and the solid residue from the evaporation 
is strongly heated, a process which breaks it 
up into Calcium Metaphosfate [Ca[POs]:]. 


H,Ca[PO«]; = Ca[POs]3 + 2H;0 


Third—The reducing agent, carbon, is 
next added and thoroly mixed, and heat is 
again applied. When two-thirds of the 
Phosphorous distills over, the remainder 
again forms Calcium Phosfate. 


3Ca{POa]s + 10C = Cas[PO,], + 10CO + 4P 


To obtain the whole of the Phosphorous, 
Silica [SiO] in the form of sand is intro- 
duced, and the following reaction takes 
place: 


2Ca[PO2]2+ 2810, + 10C = 2CaSiOs + 10CO + 4P 


Great care is taken not to have the hot 
Phosphorous in contact with air, and re- 
torts are arranged so that the Phosphorous 
runs into cold water. See Fig. 153. The 
Phosphorous must be either redistilled or 
prest thru chamois skin to get rid of carbon 
particles. etc. It is then run into small 
moulds of copper or glass. 


The manufacturing process is detrimental 
to the health of the workmen. Some of the 
fumes have to be inhaled, and the breath 
at night is often luminous. The element 
attacks the teeth and jawbones, especially 
the lower jaw, which is sometimes entirely 
eaten away thru failure to cleanse the teeth. 


The electrical process has practically re- 
placed the old method. In an upright pear- 
shaped furnace, an intimate mixture of Car- 
bon, phosfate, and flux is heated by means 
of carbon electrodes in the electric furnace, 
as shown in Fig. 154. The mixture is fed 
in thru the hopper H, the carbon electrodes 
entering at GG. The phosphorous vapors 
pass off above to a condenser, being con- 
densed under water, wile the slag ts tapt 
off below at C. 


2Ca[POs]2e+ 2Si0, + 10C = 2CaSiO; + 10CO + 4P 


flosk f 





An Interesting Experiment In Which the 
Phosphorous from Match-heads Is Extracted 
by Means of Distillation. 
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Physical Properties. 


1. Itis found in several allotropic forms, 
the most important being the yellow and 
the red varieties. 

2. Yellow phosphorous is a colorless, 
transparent to translucent, wax-like solid. 
At ordinary temperatures it is sufficiently 
soft to be cut with a knife, but at lower 
temperatures it becomes more brittle. 





Preparation of Phosphorous In the Electric 

Furnace. A Mixture of Carbon, Phosfate and 

Flux is Heated by the Passage of the Elec- 

tric Current. Electrodes at G-G. The Phos- 

phorous Vapors Pass Off Above to a Con- 

denser, Being Condensed Under Water, While 
the Slag Is Tapt Off Below at C. 


3. It burns the flesh when handled ont 
of water, and these burns are slow to heal, 
on account of the poison absorbed. For 
this reason this element should always be 
manipulated with a pair of forceps. 

4. It is insoluble in water. It is soluble 
in 350 parts of absolute alcohol at 15° C, 
and in 240 parts of boiling absolute alcohol. 
It is soluble in 85 parts of absolute ether, 
in 25 parts chloroform, and in about 50 
parts of any fatty oi]. Carbon-disulfid is 
probably its best solvent, dissolving from 
18 to 20 times its weight without losing its 
fluidity. All solutions of phosphorous in 
carbon disulfid should be preserved with 
the greatest care. When spilled or other- 
wise exposed, the solvent rapidly evapo- 
rates, leaving the phosphorous in such a 
finely divided condition that it inflames 
Spontaneously. 

5. It possesses a garlic odor, and ts very 
poisonous. This odor somewhat resembles 

sone. 

6. The phosphorescence, visible in the 
dark, when exposed to the air appears to 
be dne to the slow formation and spon- 
taneous combustion of phosphin. 

7, Phosphorous is a very inflammable 
element, igniting spontaneously in air at 
50° C. For this reason it is kept and cut 
pnder water. Phosphorous, when kept under 
water and exposed to the light, undergoes 
slow oxidation, becoming covered first with 
a white, opaque film, which slowly turns red. 

(Continued on page 666) 
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This department will award the following monthly prizes: 


First Prize, $3.00; Second Prize, $2.00; Third Prize, $1.00. 


The purpose of thts department js to stimulate experimenters towards accomplishing new things with old apparatus or old material 


and for the most useful, practical and original idea eubmitted to the Editors of this ep 
For the best [dea submitted a prize of $3.00 is awarded; for the second best fdea a $2.00 prize, and for the third 
be very eiaborate, and rough sketches are sufficient. 


article need not 
Make sketches on separate sheets. 


———— SS SS————SSSS—___====-_=_=_-L_==>= 


FIRST PRIZE, $3.00 


SIMPLE ELECTRICAL ALARM 
CLOCK. 


Herewith are submitted the details for 
an electrical alarm clock which I believe is 
the simplest one I have seen publisht in 
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An Easily Made Circuit Closer for Attach- 
ment to Any Alarm Clock. The Beit Wiilt 
Ring Until Shut Off. 


your valuable magazine. A brass spring 
(s) is supported on an insulating block (c). 
A piece of blotting paper is glued on to 
the end of the strip to insulate it from the 
alarm-winder. The operation of the alarm 
can be easily understood. When the clock 
alarm rings, winder key revolves which 
releases the spring. When the spring is 
released it strikes against the side of the 
clock, thus closing the circuit. 
Contributed by CHAS. WALLER. 


UNIQUE “HOOK-UP” FOR 
TELEGRAPH SETS. 

Herewith is a hook-up used by myself and 
friend on our tleeeaph sets, the main ob- 
ject being to eliminate closed circuit cells 
and to use dry cells. When one fellow 
wishes to call the other he opens his key 
and throws his switch over to,“send.” When 
receiving, he throws switch over to “re- 
ceive” and closes his key. The apparatus 
used comprises two sets, 1. ¢., sounders and 
keys; two D. P. D. T. switches, 2 sets dry 
cells (3 each). Our system works fine and 
the extra-switch throwing is worth the 


battery Saving. 
Contributed by G. E. MEARS. 








Simple and Effective Switching Hook-up for 
Two-Way Telegraph System. 





SECOND PRIZE. $2.00 


A “COLLAR BUTTON” COMPASS. 
This compass is very easy to construct, 
and can be made with a needle, collar but- 
ton, snap fastener, and a piece of thin steel, 
cut in the shape of a compass needle. After 
having cut the needle to the desired shape 
and size, punch a hole in the center. Over 
this solder the bottom part of a snap fas- 
tener. This completes the needle. Next, 
force a steel needle up thru the collar button 
so that it protrudes out of the top about 
one-sixteenth of an inch. Solder it firmly 
from the under side. The needle is magne- 
tized by rubbing it over a magnet. When it 
is thoroly magnetized, place it on the needle 
point and adjust it so that it will balance 
and revolve freely. It can be mounted 
either in or out of a case as desired. I find 
that an old dollar watch back makes a good 


Snob fostener 
\ 


Color auton 





A Reltlable **Collar-button’’ Compass. 


hase as it does not affect the needle. This 
compass is very handy for performing ex- 
periments. 
Contributed by J. H. ENGLAND. 
KNOBS FOR ROTARY SWITCHES. 
Knobs for rotary switches may be easily 
made from the vent stoppers on old storage 
batteries. This is done by cutting the part 
off which has threads on it and drilling a 
hole large enough to put a brass bolt thru, 
as shown in sketch. (Yent stoppers may be 


purchased from garagef 4. See cut below. 
Contributed by MARION HENSEL. 
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fleft:—Old Storage Calter ene Stoppers Make 
‘Good Switch Knobs. ght:—Discarded Dry 
Cetl Terminals Used aa Switch Points. 
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The negative binding posts on dry cells 
make good contact points for rotary 
switches when filed down as shown above. 
Remove them with the pliers while the 
puts are still on. Take one of these nuts 


and file to opposite sides flat; see sketch. 


Then screw the screw post in it, placing 

both in a vise. Then the head can easily be 

fled down without injuring the threads. 
Contributed by P. B. KINGSLEY. 
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artment, a monthiy eerles o 
We will make the mechantca) drawings. 


prizes will be awarded. 
best prize of $1.00. Tha 
Use only one eide of sheet. 





THIRD PRIZE, $1.00 


FIXT CONDENSER IN A SHAVING 
_ STICK TUBE. 

An efficient and neat fixt condenser can 

be made from a nickel-plated shaving stick 


Piece Of 
fubber tubing 


A General view Of COSEé.- 
&-lnlorged view of brading post 





Handy Fixt Condenser Mounted in a Shaving 


Stick Tube. It Can Be Embedded In Paraffin 
Wax. 
can as a container. First cut some tin- 


foil to about 2 foot lengths and 1-3/4 inches 
wide, separated by 2-1/4 inch width par- 
afined paper. This can be made as large 
as desired, and by heavy pressure a large 
condenser can be placed in the tube. Sol 
der all lugs and make connections with 
flexible conductor to binding posts. Bore 
holes in the cover and make washers as in 
(B). Fill the case with molten paraffn wax. 
Contributed by E. S. HAGEMANN. 


A SERIES eee TELEGRAPH 


Here is an efficient series buzzer tele- 
graph system. When the set is not in use 
put switches on No. 2, then when you wish 
to call up your friend put your switch on 
No. 1, disconnect the key switch and start 
sending. As soon as your friend hears 
your signal, he puts his switch on No. 1, 
thus increasing the battery strength. Re- 
member to reverse the batteries; 4. ¢., if it 
is positive at your switch on one end, make 
it negative at the other station, 

Contributed by PRESCOTT OVERTON. 


Stotion A’ «Station B 





Telegraph Circult. 
Both Buzzers Work When a Station “Senda.” 


Unique Serlea Buzzer 
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AN ELECTRIC FIRE DETECTOR. 

Herewith is a plan of a fire detector 
which I made myself. It consists of two 
batteries, a cigar box, an electric bell, a 





In Case of Fire the Heat Expands the Copper 
Wire Splral, cae It to Touch the Lower 
Contact Block, Thus Ringling the Bett. 


piece of bare copper wire made into a 
spira) spring, two blocks of wood, four 
screws, and two binding posts. Normal 

the wire made into a spring does not tou 

the lower contact block, but when fire 
breaks out it expands the wire spiral and 
completes the contact, causing the bell to 


ring. 
Ee onirituted by JOSEPH WOHLPART. 


SPARK PLUG TESTER MADE 
FROM SPARE PLUG. 

Most autoists carry a spare spark plug 
in their tool chests which can be made to 
serve as a Spark plug tester without de- 
stroying its usefulness. 

The only thing necessary is to cut a 
piece of fiber or heavy cardboard to the 
shape shown in the illustration. The hole 
in the end is made large enough to pass 
the threaded end of the plug and serves 
as a holder. 

To test the plug in the engine, hold 
the spare plug, sparking points up, by 
means of the fiber strip. Touch the post 
on the plu ug to the engine cylinder and bring 
the thread end of the plug in the strip 
against the binding posts of the plug in 
the engine. 

A small spark or none at all will in- 
dicate a broken porcelain or carboned and 
short circuited plug. A_heavy spark will 
show that the points of the plug in the 
engine are too fac apart. In cases of 
emergency any means may be employed 
that will hold the test plug without giv- 
ing the driver a shock. 

Contributed by THOS. W. BENSON. 








* fibre 


k Spork plug 





At Left—Twisting Cables With a Sit Srace. 
At Right—UslIng the Spare Spark Plug as a 
“*Test’’ Plug for the Auto Engine. 


TWISTING CABLES IN THE SHOP. 
In looking over your October, 1916, issue 
under the head of “How-to-make-it,” I 
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noticed a scheme for twisting telephone 
wires, contributed by Mr. Leach. While 
this is a good method, I would like to sug- 
gest one that will not ‘ruffle or twist the in- 
sulation of the imdividual wires as other 
methods do. 

Porcelain knobs may be used as swivels. 
Attach two knobs to shop wall, do not 
tighten up screws, knobs should turn freely. 
Attach No. 14 wire loops to receive ends of 
insulated wires. Have wires same length; 
turn brace five or six times, pulling on it to 
take up slack and keep knobs from turning. 
Now slack off slightly on brace and knobs 
will spin, thus relieving the twist in each 
individual wire. Almost any length of wire 
can be handled in this manner, equalling the 


factory product. 
J. ESHLIMAN. 


Contributed by 
A REVERSING SWITCH FOR 
SMALL MOTORS AND TOYS. 

A small but thoroly effective reversing 
switch for small battery motors and other 
apparatus can be made from scraps found 
about most any workshop. 

irst procure a fiber base about 1%” 
square and Ye" thick. Next cut four strips, 
each 14” long and 4” wide out of a piece 
of brass about 1/16" thick. Then bore a 
hole in one end of each strip and fasten 
it to the base by means of small wood- 
screws as shown in Fig. 1 


\uerol 
SITIDS 


A Handy Reversing Switch for Battery Mo- 
tors, Toy Raliway Cars, Locomotives, Etc. 
Throw It to Elther Side to Reverse the Motor. 


Then take another piece of fiber about 
4," square and %%” thick and fasten two 
metal strips to it as shown in Fig. 2. A 
handle may then be made and soldered to 
one of the strips. (In constructing this 
reverser, be sure and do not short-circuit 
any of the strips because it will not work.) 

A hole should then be bored exactly 
in the center of the small piece of fiber 
and fastened to the main base by means 
of a wood or machine screw. The complete 
reverser and connections are shown in Fig. 
3. If desired a metal base and body can 
be made to enclose the working parts. 
1f so constructed a slot should be cut in 
the body for the extending handle so the 
switch can be easily operated. 

Contributed by 

WALTER SELLENEIT. 


HOW TO MAKE A S.T.D.P. SWITCH 
OUT OF TWO S.P. KNIFE 
SWITCHES. 

Nail a block of wood on to a base of 
proper size. Next procure two S. bat- 
tery knife switches. It must be aaa cer- 
tain that one opens to the right and the 
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other to the left. The reason for this can 
be seen when they are mounted. If they 
ace the same, just take off the knife and 
terminals and remount them in reverse or- 


Wood strip 


An Effective Double-Pole Single-Throw ines 
Switch Constructed from Two S. P. S. 
Knife Switches. 


der. Then get a thin strip of wood or fiber 
to fit across the ends of the knives. This 
can be fastened on with small stove-bolts. 
In the center of the strip bolt a small por- 


celain knob. 
Contributed by HENRY RHEIMS. 


DRAFTING HINTS. 

Tracings may be very readily cleaned 
and pencil marks removed by the use of 
benzine, applied with a cotton swab. It may 
be rubbed freely over the surface without 
fear of injury to the lines drawn in ink, or 
even water colors, but pencil marks and 
dirt will quickly disappear. The benzine evap- 
orates almost immediately, leaving the trac- 
ing unharmed. The surface, however, will 
be somewhat softened, and should be rubbed 
down with a little powdered talc or chalk 
before drawing more ink lines. 

Always sprinkle chalk or talc on surface 
(dull side) of cloth, rub in with fingers, 
ria wipe off before starting to draw ink 
ines. —_-_-—— 


SIMPLE HOME-MADE SNAP 
; SWITCH. 
This is a very durable but simply con- 
structed snap switch (A) is the screw 
from an old dry cell carbon, the head (E) 
being filed flat and inserted in a small block 
of wood (1) drilled as shown. The block 
(I) is fastened to wood base (G) with 
screw ane A strip of Spring bronze (D) 
inserted thru the slot in spindle (F) as- 
sures an excellent contact. (C) is a pin 
for handle and (H) the supporting screw 
oles, 
The spindle is held in the base by a 
small rivet at the bottom. This can be 





Here’s 
Switches. 


a Way to Make Home-Made Snap 
It Works Very Well, Too. 


used either as a single or double-pole 
switch. 
Contributed De 
HENRY O. WUELFING 
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SPIRIT LAMP FROM FAN GREASE- 
A novel but efficient ‘spirit lamp can be 


made from a fan grease-cup when cleaned 
and filled with alcohol and a wick inserted. 


SMO OFOSs 
“blow 1/be 


Simply Fill a 


Fan Grease Cup with Wood 
Alcohol, Insert a Wick In the Hole, and You 
Have a Serviceable Little Spirlt Lamp for 
Light Soldering 


It will burn for one hour. This lamp can 
be used for numerous purposes, such as 
removing enamel from enameled wires, et 
cetera. A small brass tube can be easily 
soldered to the cup for the purpose of 
providin ng a blast of air and a side-wise con- 
centrated flame tip, by blowing thru the 
tube. The upper end of the tube must be 
closed, and a tiny hole drilled in it—about 


No. 64 drill. 
Contributed by EDWIN \WOLBER. 


SOME INTERESTING CHEMICAL 
EXPERIMENTS. 

When a very little dry powdered potas- 
sium pérmanganat is moistened with sul- 
furic acid, brownish-green oily drops of 
permanganic anhydrid (Mn:O;) are formed. 
This compound is volatile, giving a violet 
vapor and is apt to decompose explosively 
into oxygen and manganese dioxid. _ Its 
oxidizing power is such that combustibles 
like paper, ether and illuminating gas are 
set on fire by contact with it. 

White phosphorous, when heated with 
sulfur unites with explosive violence. By 
using red phosphorous the action can be 
controlled. The product is phosphorous 
sulfid and the eae depends upon the pro- 
portions used. 

lf a small piece of sodium is placed on a 
piece of filter paper and placed on water, 
the water is decomposed and the heat lib- 
eratcd is sufficient to set fire to the sodium, 
which burns with a characteristic yellow 
flame. 

Powdered magnesium and potassium 
chlorat in the proportions of 10:17 is used 
in making flashlights for use in photography. 

Cordite, a variety of smokless powder, is 
made by dissolving guncotton (65 parts) 
nitro-glycerin (30 parts) and vaseline (5 
parts) in acetone. The resulting paste its 
rolled out and cut into small pieces. When 
the acetone evaporates the horny cordite 
remains. 
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Javelle water (solution of sodium hypo- 
chlorit) is an ingredient of ink eradicators. 
The solution is first applied to the ink and 
a dilute solution of hydrochloric acid is 
rubbed over it. The chlorin which is lib- 
erated is responsible for the bleaching ef- 


fect. 
Contributed by ALBERT TOTH. 


TEST CLIP ways FROM BINDING 
P 


For making contact with insulated wires 
take an old binding post and file the thumb 
screw to a point. Also cut a portion of 
one side out with avhack-saw as shown in 
the drawing. To,/make contact with an 
insulated wire, simply slip the wire in the 
slit in the side and force the thumb screw 
point thru the/ insulation. This saves the 
time and botHer of skinning the wire. It 
also may be’ used as a helix clip. 

Contributed by MERLE E. NANTZ. 


FITTING A MINIATURE BULB TO STANDARD 
SOCKET. 


First we need a broken Edison bulb, a 
miniature lamp and some sealing wax or 
paraffin. Then break all the glass from 
the bottom of the large lamp base. Now 
solder the two wires from the Edison shell 
to the rim and center of the miniature bulb. 
Heat some sealing wax and pour in around 
the shell and set aside to harden. This 
attachment will be useful to anyone who 
has a socket with a snap on the side or a 
pull-chain socket. 

DIRVIN. 


Contributed by STAN. 





Standard ee Base Fitted to 
Handy Test 


At Left: 
Miniature Lamp. At ght: 
Clip Made from Slading Post. 


CHEMICAL EXPERIMENTS. 


No. 1: Put on a clean white plate or 
saucer, a mixture of pulverized sugar and 
potassium chlorat. Upon adding a few 
drops of sulfuric acid a vivid combustton 
will ensue. By adding with the sugar a 
few iron and steel filings, and performing 
the experiment in a dark room, or out of 
doors at night, fiery rosettes will flash thru 
a rose colored flame, and produce a fine 
effect. 

No. 2: Mix a teaspoonful of nitric acid 
with a teaspoonful of sulfuric acid; place 
a little turpentine in a teacup out of "doors, 
and pour the mixture upon it at arm’s 
length. The turpentine will burn 
with almost explosive violence. 

No. 3: Make a saturated solu- 
tion of sodium sulfate (Glauber’s 
Salt), in warm water; pour the 
mixture in a bottle, and let it 
stand. The salt will remain for 
months without crystallizing; but if 
taken up, and shaken a few times, 
the whole mass will instantly form 
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into crystals, so filling the bottle that not a 
drop of water will escape. Should there be 
any hesitation at the moment of shaking, 
drop a small crystal of the salt into the 
bottle, and the effect will be instantly seen, 
by the darting of new crystals in every 
direction: 

No. 4: Heat a piece of tin until the 
coating begins to melt; then cool quickly 
in water and clean in aqua regia. The 
surface will be found covered with beauti- 
ful crystals of the metal. 

No. 5: Pour dilute nitric acid upon bits 
of tin. Dense red fumes will pass off. 

No. 6: Throw crystals of any nitrat on 
red hot coals; they will deflagrate with 
dense red smoke. ' 


Contributed by GLENN HELWAGEN. 


PERCENTAGE SOLUTIONS. 

The difficulty about percentage solutions, 
says Studto Light, will disappear if the 
worker will always bear in mind that one 
fluid ounce of water weighs 437% grains, 
which is, of course, equivalent in weight to 
one ounce avoirdupois. It follows that if 
one-tenth that number of grains—i.e., 43.75 
grains—of any ordinary soluble chemical is 
put into a graduated glass and water added 
to make up one fluid ounce, the result will 
be a 10% solution. 

In the following table the figures are 
worked out for solutions of various 
strengths. If the number of grains _indi- 
cated in the table are taken and sufficient 
water added to make up one fluid ounce, it 
will be found that the solution has the re- 
quired strength. 

For a fe solution take 4.37 grains 

% 


21.87 
“10% a ~ 4375) ie 
“ 20% Ff ~| 8/750 ie 
ae 30% e ri} 131.25 ee 
€¢ 40% &a et 175.00 te 
= Olle “ 2137S 


HOW TO FILE SOFT METALS. 

The teeth of a file are soon filled when 
the file is used on lead, tin, soft solder or 
aluminum. It cannot be cleaned like the 
wood rasp by dipping it into hot water, but 
if the file and the work are kept wet with 
water, there will be no trouble as the already 
wet particles of lead, soft solder, etc., do not 
readily adhere to the file. 


HANDY See ce FOR 
MECHANICS. 

Here’s the latest vests pot computer for 
electrical and mechanical men. By rotating 
the cap on end it shows at a glance the size 
of drill to use for taps from % to 2 inches. 
U. S. S. Pipe A to 3% inches. A. L. A, M. 
to l inch. S. A. E. to 1% inches also 15 


small Dh bered 3 sizes below 1% inches. It 
has the advantage over blue-prints and 
chart that it can be easily carried in the vest- 
pocket. 





A Useful Computer for Machinists and Exper!menters. 
it Shows the 


Size of Drill for Any Tap (tnstantly. 
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Loose Coupler 
(No. 1,276,618, issued to Carlyle B. 
ampbell.) ; 
This patent relates to an improve- 
ment in tuning transformers and 
particularly to a switehing arrange. 





meat by which unused portions of 
the inductance or padi are com- 
pletely cut off from the circuit, 
thereby eliminating undesired effects 
on the wave lengths. The arrange: 
meat shown provides for a plurality 
of separate eoils in close inductive 
relation. The terminals are eoonect- 
ed with solid and spring contacts, 
adapted to be separated by a revolu- 
ble insulating disk in order to cut 
out certain coils when so desired. 
In other words, it incorporates a 
revoluble form of dead-ending 
switch. 


Electrically Heated Radiator 

(No. 1,276,573, issued to James 
Rohan.) 
An celeetrically heated steam radi- 
ator of novel design in which there 
is provided a radiator of the usual 
form, together with an electrically 
heated steam generator, this latter 
being very rapid and economical in 
Operation, it is claimed. imple and 
positive means are 


provided for 





automatically controlling the flow 
of electric current to the heater, 
and likewise for automatically con- 
trolling the flow of water of con- 
densation from the radiator back to 
the heating device; this automatic 
cootro! beiog effected thru the me- 
dium of the stcam pressure develop- 
ed within the heating device. 





Electric Shutter Trip for Cameras 
(No. 1,277,592, issued to Gilbert R. 
Horton and John M. Miller.) 

By means of this electromagnetic 
actuating mechanism for camera 
shutters, pHBtnEraphs may be taken 
at a considerable distance from the 
operator, such as where animals are 
to be Paiperapbed. The length of 
circuit over which this shutter de- 
vice may be operated is governed 
only by the strength of the battery 
used. A push button or switch is 
located at the battery, the current 
completing a circuit thru the small 
ae rreoma et ptted to ape shutter 
mip as shown, ep the magnet 
is Te the shutter is opened: 
continue ressure on the pus 
button will hold the shutter onan. 





“pysh buttan 





Electric Headlight 
(No. 1,276,605, issued to Overton 
Winston.) ; 

An peesouec electric headlight for 
automohilea and other machines and 
providing a special means for shift. 
ing the electric light bulb with re- 
spect to the reflector, whereby the 
hulb may he moved transversely 
toward and from the axis of the re- 
flector. A soft iron or steel collar 
is secured to the rear end of the 
lamp base, whieh serves as an arma. 
ture ia codperation with ao upper 
and lower control electromagnet. 
These electromagnets are secured to 
and supported by an annular ring 
mounted in the lamp housing bac 
of the reflector. hus the lamp 
hulb proper may be thrown up or 
down, simply by actuating one or 





the other of the electromagnets, 
throwing the light beam either far 
ahead of the machine or else just 
in front of it on the ground, as 
may be desired. 


Apparatus for Concentrating and 
Projecting Radiant Energy 
(No. 1,278,026, issued to Salvatore 
alto.) 

_ Ao areata for the concentra- 
tion of light, heat and electric rays 
and for the projection of these rays 
in a certain desired manner. This 
apparatus for concentrating and di- 
recting light rays has for its purpose 
to illuminate objects by concentrat- 
ing light rays thereon, hy means of 
oe We with elliptical curvature. 


>» 





= 


The object to be examined or illu- 
minated may be observed directly 
Een cia it inside the hollow ellip- 
solid, or projected on a screen by 
means of a Suitable device such as 
a_miscrosecope or a magnifying lens. 
Thus extremely high specifie lumi. 
nous or calorie intensities are ob- 
tainable by concentrating emanations 
from several sources of energy and 
causing them to be projected. An 
apparatus such as this may be used 
as a marine searchlight or coast 
light, or as a projector for motion 
yicture machines, automobile head- 
ights, ete. The apparatus ean also 
he used for concentrating heat radi- 
ations. 


A Sound Operated Dog | 
(No. 1,279,831, issued to Christian 
Berger.) 
When you clap your -haads: or 
whistle to this “pup” be jumps out 





of his kennel in great delight. All 
because of a clever arrangement of 
a simple microphone and _ electro- 
magnet which holds the trip retaia- 
ing the dog within the kennel, uoti 
the sound produced by the. clap of 
the bands or whistle strikes the 
microphone. At this instant the 
normal constant curreot thru the 
retaining electromagnet drops to a 


comparatively low value, thus re- 
leasing the powerful spring which 
kicks "*Fido” out the door. 
Primary Battery 
(No. 1,276,754, issued to Walter 
Grothe. 


_ A novel arrangement for aupport- 
ing the electrode clements within a 





primary battery. The supporting 
member for the electrodes consists 
of a flanged yoke having depending 
ends, while a suspending bolt passes 
thru a hole in the yoke an 
ed therein. A_ spool of 
is arranged to be clamped agaiost 
the yoke as shown. The shank and 
heads are preferably of triangular 
shape. perforated container 
closed on all sides excepting the 
top, is adapted to he clamped be. 
tween the depengine ends of the 
yoke and the ends of the clip. 
Crystal Detector 
(No. 1,277,627, issued to Thomas 
B. Miller. 

A erystal detector for radio re- 
ceivers which is claimed to be ex- 
ceptionally rugged and reliable in 
design; also its operation is not 
likely to be interfered with by me- 
ehanieal jars or coneussions, This 


is rivet- 
orcelaino 
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adjustable feature enables the con- 
tact member to be placed at any 
point upon the surface of the crys. 
tal desired, and the contact point 
and and crystal are both enelosed. 


Motor-Driven Revolving Door 
(No. 1,278,145, issued to Edward 
C. Haviland. 

_ Where a revolving door is con- 
tinuously rotated, electrie eurrent is 
being continuously consumed regard- 
less of the egress or ingress of 
people thru the door. The object 
of the present invention is to pro- 
vide a means whereby a motor for 
revolviog the door is only put in 
spreation when a person is passing 
thru the door. his device com- 
Prises switches carried by the in- 
dividual wiogs of the door in prox- 





imity to the usual baod-rails, ao 
that they may be either consciously 
or unconsciously actuated by the 
person passing thru the door. These 
switches establish electrical circuita 
to the actuating motor, but only for 
such time as is oecessa for the 
Person to pass in or out of the door. 


Radio-Telegraph Tranamitter 
(No. 1,278,507, ay to Oscar C. 
00s, 





A system io which the dis. 
charge of the oscillating circuit con: 
deaser may he readily controlled 
over a wide tone range. The oper- 
ation is as follows: The high- 
frequeocy generator A cannot 
break down a larger gap than § 


and the arresters, therefore prevent 
the discharge of the condenser C” 
across the gap unless they are si- 
multaneously broken down. They 





will be simultaneously broken down 
2(n—m) times a second where “a” 
and “m’’ represent the frequencies 
of the generators A, A” respectively, 
So that the tove produced in the re- 
ceiving system will be the ‘beat 
frequency” of said generators. This 
tone, ag will he obvious, may be 
widely varied by sligbtly altering tbe 
speed of one or both geterators. 

his scheme will thus be seea to 
afford a very simple and_ flexible 
electrieal substitute for various me- 
chanieal devices such as the ‘'tone 
wheel,” the rotating spark gap, ete. 
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Our Amateur Laboratory Conteat is open to all readers, whether subscribers or not. The phates are judged for best arrangement and efficiency af the appa- 
ratus. To increase the interest of this department we make it a rule oot to publish photos of apparatus unaccompanied by that of the owner. Dark phatos pre- 
ferred ta light-toned ones. We pay $3.00 prize each month for the best photo. Address the Editar, “With the Amateurs” Dept. 


900 Wa 94000040000000000090 0000 000000000000000000008 0000000000000 00000000a 080000090050 005 0000000000000 000000000008 000 000000000008 00000000 8000002 0800002 00H 0000s 088080008 od obec ene tecootetoonactons seccagnnetdagcenaneceone 





‘Amateur Electrical Laboratory” Contest 
THIS MONTH’S $3.00 PRIZE WINNER—ALFRED STACEY 


H EREWITH are photographs of my laboratory. On the large table in the center of the room may be seen the radio outfit which was assembled 
4 in its original place to take this photograph, When set up it was used with an aerial one bundred and fifty feet bigb, one bundred feet long, 
witb four stranded wires placed three feet apart. The transmitting set consists of a 4% K. W. transformer, condenser, rotary gap, oscillation trans- 
former, aerial inductance, aerial condensers, and hot-wire meter, keys, etc., also a Poulsen arc and transmitter for radiotelepbony, For receiving, 
have receiving transformers, variable condensers, fixt condensers, andion, loading coils, Ferron, Galena, and Silicon detectors, two pairs of ‘phones, 
etc. On the experimental table to the left of the radio table may be seen Tesla, audion, step-up and step-down transformers, meters, batteries of 
different types, motors, generators, telegraph and telephone instruments, condensers, measuring instruments and other electrical apparatus. To the 
right of this apparatus may be seen the two switch-boards containing circuit breakers, switches, and rheostats for controlling various instruments. To 
the right of the switch-board may be seen the work-bench for buildin and repairing instruments.’ To the right of work-bench, chemicals,. elements, 
retorts, graduates, flasks, hydrometers, thermometers, ad infintturn. o the right of this bench will be seen another bench used for the manufac- 
ture of chemicals such as bromio, chlorin, etc, Next may be aeen the stock-room and dark-room used for photo developing and printing. I have 
a book-shelf containing over one hundred and fifty chemical and electrical books. This laboratory is the result of ten years’ hard work assisted by 
the famous ‘’Electrical Experimenter’” and "Modern Electrics.’—Atrrepn Stacey, Hamilton, Ontario, Canada. 


HONORABLE MENTION (1 Year’s Subscription to the ‘‘ELECTRICAL EXPERIMENTER’’) GERALD DITTMAN 


I PRESENT herewith photograph of mee and two of my laboratory. I am eighteen years old and have bad my laboratory for about a year. I 
bave a great number of chemicals which I use for testing foods and for mixing up different aolutions to see what effect they have on electricity. 
I have made an arc light which furnishes all my illumination. I use an ammeter to show bow much current I am drawing and in that way save fuses, 
because when the pointer approaches ten amperes, I know a fuse will blow_and I can shut it off in time. I also have a number of motors, a trans 
former, spark coils, condensers, Leyden jars and other instruments which I use for various experimental purposes.—GeEraLn Dittman, Chicago, Ill. 
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Phoney Patents 


Uoder thie heading are pubtisbt electrienl or mecbanical Ideaa whieb 
our elever inveotore, for reasone best known to themeetves, bave as yet 
not patented. We furthermore call ettention to our celebrated Phooey 
Patent Offizz for the relief of all suffering daffy inventors in this country 
as well ae for the entire universe. 

We are revolutionizing the Patent business and OFFER YOU THREE 

LLARS ($3.00) FOR THE BEST PATENT. If you take your Phoney 
Patent to Washington, they charge you $20.00 for the fnitial fee and then 


you save $43.00!1 
be eura that it Is as 


jiffy. 


FAN FO? SHING 

ie PO 
470 
FURNISHE S SU/CE 
FOR ELE C70 
ITACNE TS 


PU eer ene ebetastadegarieas ! 


VET CAHAUM Ee eheerar a LADUE rere egos. 
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as et 


predtvee 


serbuced 


STOVIN G 
TRACKS 


you haven’t a emell of a Patent yet. 
Patent, you must pay aootber $20.00 as o final fee, That's $40.00! 
PAY YOU $3.00 and graot you a 
When ‘sending in your Phone 
daffy ae a loveetek hat. 
Simple sketches aod short descriptions will belp our eta 
Patent Examiners to issue a Phoney Patent on your invention in & 
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After they beve allowed ne 

e 
Phooey Pateot in the bargain, so 
Patent application, 
The daffier, the better. 
of Phoney 


i ORGAN PIPES 


PIPE FRO/Y 
P/IGS CHAST- 
SEO TO OF 
AN PROPER 


Prize Winner: WEEWEEEPIGORGAN. Take one gross pigs fresh and lusty, assort according to musical scale, put each In soundproof 


chamber, attach talls to electromagnetic claws operated by keyboard. 
keys on keyboard pinches plgs’ talls. Pig sings weee—weeeee—weee, as long as key Is pressed. 
French alrs go well on this organ due to the oul, oul! Inventor: Paul Gaugewere, Bethlehem, Pa. 
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MIMOSA ELECTRICUS AUTOMATICUSS. Sun. More Sun. 
Motor. Gattery. H,O. Hose. Spurts. H,O. Drops. Rain. Plant. Granches. 
Simple. Fix. See? Oul. Oulll Inventor: Frank Truka, 280 Woolsey Ave., 
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Pigs run on endless belts furnishing power for organ. 
Don’t use old sows. 





e = 7 7 =~ ee 
e ee * *§ *-* ° -¢ a se= & . - > r os ° a e 
. . % ve.” a 7 - 2 wo oO 22 es, cs =e Sa? € 48" Xe oe ; 
we ® 2 «f/f * 4 : . eas oe a a a = : 
Ht SUN WATER PRIOE= i. wy 
ewe! Boe ae ’ * vfs . ae co oS Oe a 
. . =, 
3 Tl, a a Set F Sais Sie | me P67 se oe Ps Wnt. a. ao " = = paar 
2 eo a 


Depressing 
They sow dlscord. 


ee 


& 
7 


e A = 22 2 
=! 
——, 


~%. 8 


. ° 
5;.e¢° i Wve 


aa 
oe 
“My! 
" = 


- = es a v8 


- - 








Heat. Ory. Draught. Plant. Oroops. A, 6, UP. Contacts. Kiss. Gliss. Julce. 
Newlife. Upshego. A. B. Geis BOUTACRE. DIVORCE. Rain. Nix. 
Astorta, ° 


Cl 








ELECTRICAL EXPERIMENTER 


be answered by mall free of charge. 


4. If a quick answer Is desired by mall, a nominal charge of 25 cents is made for each question. 
research work or intricate calculations a special rate will be charged. 


are answered. 


The ‘Oracle’ ts for the sole benefit of all electrical experimenters. 
the benefit of all, but only matter of sufficient interest will be publisht. 
be answered: 

1. Only three questions can be submitted to be answered. 

2. Only one side of sheet to be written on; matter must be typewritten or else written in (nk, no 
penciled matter consldered. 

3. Sketches, diagrams. etc., must be on separate sheets. 
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Questions will be answered here for 
Rules under which questions will 


Questions addrest to this department cannot 
If the questions entail considerable 


Correspondents will be informed as to the fee before such questions 





FIRING TWO FLASH-LIGHT POW- 
DER PANS SIMULTANEOUSLY. 


(970) Fred Wheeler, Galt, Ont., Can., 
wants to know: 

Q.1. How to fire two or more flash- 
light pans simultaneously. 

A.l. For firing flash-light powder at 


sm Uhesegops should 
—h— be staa cvstaple 





Firing Two Flash-Light Powder Pans at 
Once by Means of Spark Coll. Several 
Fiashes May Be Ignited at Once. 


two places simultaneously, we refer you 
to arrangement as per diagram. Use a 
spark coil and battery as indicated in dia- 
gram. \Vire the two or more flash pans in 
series. Keep the spark gap in each pan 
small—1/16” gap is sufficient. 


HOW TO TELL DYNAMO 
POLARITY. 

(971) Paul Miles, Chicago, Il., inquires: 

Q.1. How can the positive terminal of a 
small D. C. dynamo be determined? 

A.1. Off-hand we cannot tell you which 
is the positive brush. However, we advise 
you to make the following test: In a 50% 
solution of salt water put two wires con- 
nected to the dynamo, and note from which 
wire the most bubbles come off. This is 
the negative wire. 

A 4-volt dynamo will give about 3 am- 
peres. However, much depends upon the 
condition of the brushes (contact, pres- 
sure, etc.), and the condition of the bat- 
teries. We would advise you to refer to 
“Lessons in Practical Electricity and Mag- 
nctism,” by Swoope, which can be pur- 
chased thru our Book Department for $2.25, 
postpaid. —____—_—— 

SPEED CONTROL OF A.C. 
MOTORS. 

(972) Hugh McPherson, Borden, Sask., 
Can., asks 

Q.1. How can I control the speed of a 
30 H.P. A.C. 3-phase motor? 

A.1. The speed of the 30 H.P. A.C. 3- 
phase motor can be regulated in several 
ways, some of the best of which are as 
follow's : 

The voltage applied to the motor is va- 
ried by a transformer from which several 
taps are brought out to a controller, thereby 


varying the speed. Again, by means of an 
induction reculator which consists of a pri- 
mary and secondary winding, having an 
irow core wilh one of the windings so ar- 
ranged as to allow of being varied thru 180 
magnetic degrees. 


The above methods are really best for 
single-phase service, while the following 
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ODD PHOTOS WANTED AT 
$1.00 EACH!!! 


= Now is the time to make your 
Kodak pay for itself in a real practi- 
col way. We are after interesting 
photographs of ont-of-the-ordinary 
electrical, radio and setentifie sub- 
jects and are willing to pay $1.00 cash 
for every one we can use, Please 
bear tn mind that for half-tone re- 
production in a mogasine, a photo- 
graph should be particularly sharp 
and ¢lear. Of course, if a subject 
happens to imterest us particularly 
well, we can have the photo re- 
touched. For the general run of sub- 
jects, however, tt does not pay to go 
to such expense. Therefore, please 
take pains to properly focus and ex- 
pose your pictures. It often happens 
that a really mediocre subject well 
photographed wins ec over an 
excellent subject poorly photographed. 
And don’t send us plate or film “nega- 
tives’; send tunmounted or mounted 
“prints”, preferably a light and dark 
ORE. 

As to what to photograph: ell, 
that’s hard for us to say. (We leave 
that up to you, and every reader now 
has the opportunity to become a re- 
porter of the latest things in the realm 
of Electricity, Radio and Setence. 
But, please remember—it’s the “odd, 
novel or practical stunts” that we are 
interested in, Every photo submitted 
Should be accompanted by a brief de- 
scription of 100 to 150 words. Give 
the “facts’—don’t worry about the 
style. We'll attend to that. Enclose 
Stamps if photos are to be returned 
and place a piece of cardboard in the 
envelope with them to prevent muti- 
latton. Look around your town and 
see what you can find that’s interest- 
ing 

Address photos to--Editor “Odd 
Photos”, EvecrricaL ExperiMENTER, 
233 Fulton Street, New York City. 
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means of suitable switches or by varying 
the current by a suitable rheostat connected 
in the respective legs of the wound rotor 
circuits. ‘This last method also applies to 
the single-phase system, wherein the cur- 
rent is varied by means of a rheostat. 


LOOSE COUPLER AND DIS- 
TRIBUTED CAPACITY. 


(973) C. W. Opert, Freeport, IIl., wishes 
to know: 
0.1. Several points about making a 


loose coupler transformer for radio re- 
ceiving circuits. 

A.1. In constructing a loose coupler, 
the best way to take the taps off is as fol- 
lows: At the required part of the coil, 
punch a hole in the cardboard tube and 
bring about 18 inches of wire right thru 
this hole by looping the wire, and then 
pushing it thru. All that remains to be 
done now is to continue winding the coil 
until all the taps have been made. 

We provide coils with dead-end switches 
in order to get rid of the distributed ca- 
pacity. Distributed capacity is the capacity 
which exists between the turns of a helical 
coil, and for your benefit we refer you to 
an extensive article on this subject which 
was printed in the May, 1917, issue of this 
journal. oe 


TESLA COIL FOR 2-INCH SPARK 
COIL 


(974) R. Conover, New York, N. Y., 
inquires of “The Oracle”: 

Q.1. For data on a Tesla coil suitable 
for use on a 2-inch spark coil as an exciter. 

A.1. The ordinary Tesla coil, especially 
designed to work with a spark up to 2 
inches on the primary side will do, and 
is briefly described as follows. The pri- 
mary should consist of 14 turns No. 10 
solid, rubber-covered copper wire in one 
layer on a spool 4%4 inches in diameter, 
while the secondary consists of a coil 234 
inches in diameter and 12 inches long, 
wound its full length with a layer No. 28 
enamel wire. 

This size of Tesla coil can be furnished 
by the leading companies who advertise 
in our magazine. It is best to use two one- 
pint Leyden jars connected in parallel or 
a one-quart Leyden jar. 

The construction for a glass plate con- 
denser for the above Tesla coil is as fol- 
lows: Prochre five glass plates 6x7x1/16” 
and four pieces of tin-foil 5x6 inches. The 
tin-foil should be placed between the five 


. plates so that two ends of the tin-foil pro- 


trude from the sides of the glass. The 

size of the spark obtained from the above 

Tesla coil wiil be about 34 to 1 inch and 

ao be taken thru the body without any 
arm. 


(Continued on page 648) 
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Send for this free lesson which explains the Chicago “Tech” 
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SsS-SSSE SS SEA ESS method of teaching Draftsmanship by mail. Positions at big 
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training and experience are snapped up and paid good salaries. 
If you are dissatisfied with your opportunities, learn Draftsman- 
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Ng 9 ISSR the shortest time. Mail the coupon today and let us tell you about 


the Chicago “Tech” method. This free lesson will show you how 

well equipped you are to follow Draftsmanship. Enroll in the course 
only if you decide that you can take it up to advantage. No cost, no 
obligation on you to make this investigation. 


Come tothe T earn At Home 








Hold your present position while training. Our experts will instruct you 
by mail. Only your spare time is required. You are directly under prac- 
tical draftsmen and engineers. You are taught exactly the work required in the drafting rooms of big con- 
cerns. No time to put in on unnecessary studies. This means thorough instruction and early graduation. 


$2500 to $1000° a Week 


Draftsmen earn good salaries in normal times. They command extra 
high salaries now—and the tremendous work to be done after the war will 
bring a permanent and intensive demand for good men. Make your spare 
‘time count now for a higher salary and a better position. 


Easy Payments FREE Instruments 


The fees for Chicago “Tech” . Every student of the Chicago “Tech” Course 
Courses are very moderate—and iti Draftsmanship receives this set of instru- 
you can pay on easy terms. And ments, or a cash credit in case he already has a 


also—you obtain in a few months set. These instru- 
what it would take several years to ments are of the same 
acquire by ordinary methods. You m™ake and sizes as 
can get an early start. You are used by high salaried 
soon ready to take a paying position C¢xPéerts in drafting 


and to quickly get back the cost of rooms of factories, 
your course. shops, railroads, etc. 


You use them while 
learning —then take 
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The sooner you are prepared the sooner you practical work. 
will be holding a job that pays a large salary 
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Mesco Telegraph 
Practice Set 





The Practica Set comprises a regular tete- 
graph key, without circult bresker, a apecial 
high pitch buzzer, one cell Red Seal Dry 
Battery, and four feet of green allk corered 
flexible cord. 

The key and buzzer afe mounted on 4 
dighly finished wood base, and three nickel 
plated binding posts are ao connected that the 
Set may be used for five different purposes. 


List No. Price 
342 Telegraph Practica Set, with Bat- 
he ede. COPD sen «sees suas in 0s wo $3.24 


Welghs 4 ibs. packed. 
Price does not include postage. 


Combination Practice Set for learning the Marse 
MESC ond Continental Visual acd Asdble Codes 





a — wae : 


Se ene 


This ontit is the only reliable idetrumeot which 
Wil) enable atudentg to become proficient Operatots 


in the U. 6, Naval Service. because It ls equipped 
with a buzzer god miniature lemp enevung the 
user to master both the risual and audible elgnals 


quickly. 

List No, 52—Practlee Set with Red Seal Get- 
lery and OOo cue esis 'ainae SP yells BME oleenakat « ‘ 

Welphadibs. packed. Pricedees not Include oosteg 
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Our Catalog W28 


It Je pocket elze. containe 248 pages. with over 
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Burelar acd Fire Alara Centriynutes, Electric Call 
Bella. Electric Alarm Clotke, Medleal Batteries, 
Motor Beat Horna, Electrically Heated Apparntue, 
Battery Ceanceters. Switches, Battery Geures, 
Wireless Taleoraph JOetruments, tenitloe Supplies, 
ete. 


Send for the Catalog Now 


Manhattan Electrical 
Supply Co., Inc. 
NEW YORK: CHICAGO ST. LOUIS: 


17 Park Place 124.8. Wells BL 1108 Pine St. 
Sas Franoleco Office: 604 Mieslon St. 


MECHANICALLY RIGHT—A REAL LATHE 
A Regular Jathe. not a toy 












Swing 4 Inches. 11 inches between cen- 

ters. 17 inchea jntal length. Net weight 
2 ibe. Shipping weight i3 Ibs. 

he of this Jathe ia machined. 

Workmanship is first class throughout. 

Lathe comes equipped with wood turn- 
ing chuck, Lathe cao be fitted with 3 

foch fa.e plate and drill chuck as apectal equipment. 
der one todey. Price $4.50 cash with order. 







SYPHER MFG. CO., DEPT. C., TOLEDO, OH!O 


Feldman’s “Geyser” 
Electric Water Heater 


Instantaneous Hot Water 


FELDMAN MFG. CO. 


1500 Times Bldg. New York City 
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RECORDING SPEECH ON A MOV- 
ING IRON WIRE. 


(975) Miss Clara B. Griffin, Carthage, 
Ill, writes this Department: 

.1, Can an instrument known as the 
Telegraphone cecord speech? 

A.1. Relative to your inquiry regarding 
the Telegraphone, an instrument invented 
by Valdemar Poulsen of Denmark, we are 
pleased to state the following: 

This instrument will record speech on a 
thin steel wire by recording the fluctuations 
of the magnetic lines of force set up thru 
a set of magnet coils. A full description 
of this machine was given by Samuel Cohen 
in the June, 1915, issue of this Journal; 
an article also appeared in a back issue de- 
scribing iron disc type of Telegraphone de- 
stened as a dictating machine for business 
offices. 


CHARGING LEYDEN JARS. 


‘ae Mr. B. Brewater, Dedham, Mass., 
asks : 
_Q. L Different ways to charge Leyden 
jars. 

. Ll. We are 
giving a sketch 
herewith how to 
charge the ordi- 
nary Leyden Jar 
by means of a 
staticmachine. The 
best way is to hold 
the jar in the hand 
and let sparks 
from one of the 
balls of the static 
machine jump over 
to the central ball 
of the Leyden far. 
At first the sparks 
will jump fast, 
then as the Jar be-: 
comes _ charged 
they will grow 
smaller and small- 
er, finally hardly 
any sparks will 
jump at all. This 
shows that the 
Leyden jar is fully 
charged. It can 
then be discharged 
by means of the 
ordinary discharg- 







( 
= 





ec as shown in 
Fig. 2. 
The important 


part to remember is 
that not every glass 
can be used for 
Leyden jars. Here 
is where many an 
experimenter is dis- 
pre Saly 
Potash glass can be 
cared — ail the er 
other varieties, such 
as fitnt and lead glass, “leak’’—it being im- 
possible to sustain a charge for even one 
second if such glass is used in the Leyden 
jar. If no potash glass is procurable, an 
ordinary phonograph disc coated on both 
sides with tinfoil will answer. Good re- 
sults can also be had by using hard rubber 
sheeting. This material does not “leak.” 
It is not possible to charge Leyden jar 






| by means of spark coils in the way the jars 


are charged with a static machine. In other 
words, the jars can never be fully charged 
and kept standing for a few seconds and 
subsequently discharged as if they had been 
charged with the static machine. The 
method to charge the jars with a spark coil 
is shown in our illustration, Fig. 3. In 


lither hota yor in hand or 
~conned the oyler cooting fo 
torth - woter pipe ete. 


== 


-Secondory of 0. carl 
all 


Leyoen jor 


Chorging Leyden Jors from inauction Coils 
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order to get the charge, it is necessary to 
hold the discharger as shown, and a con- 
tinuous discharge will flow across the two 
knobs. The quality of the spark is the 
same whether charged by a static machine 
or Leyden jar, except that in the case of a 
static machine the spark will sometimes 
leap several inches, while the jar charged 
with a spark coil will only leap an eighth 
or one-quarter of an inch, and in extreme 
cases one-half inch. 


DOES A PERSON WEIGH MORE 
AFTER EATING. 

(977) Querist, New York City, inquires: 

Q. 1. Does a person weigh more after 
drinking say, 25 glasses of beer, or eating 
10 Ibs. of beefsteak (as often happens at 
beefsteak eating contests), or will their 
weight remain the same? “A” says they 
will weigh the same; “B” says their weight 
will increase in exact accordance with the 
amount of food or drink taken into the 
stomach. 

A. 1. This is an interesting question and 
one that has been asked hundreds, even 
thousands, of times. The Editor of this 
column recollects that the usual answer by 
the man in the street is to the effect that 
he will weigh exactly the same. He will, 
eventually, but—wwell, listen to the learned 
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Ways in Which to Charge Leyden Jar Condensers from Statice 
Machines and tnductlon Coils. 


arguments put up by three well-known New 
York medical authorities. 

Says the New York Medical Journal: 
In the case of eating, say, a pound of meat 
or drinking a pint of water, the weight of 
the human being is increased immediately 
aftet. In the course of two or three hours, 
however, the weight will return to normal, 
due to evaporation of moisture from the 
lungs and pores of the skin, also to digestion. 

Dr. Sinclair Tousey, the well-known New 
York medical authority, says: Immediately 
after eating one pours of meat, the person 
in question would have Jess than one pound 
added to his weight. Owing to the in- 
creased evaporation of moisture from the 

(Continued on page 650) 
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Thousands of skilled Electricians are needed.. The demand is becoming more urgent every 
day. The Government is employing every one they can get which is causing a great scarcity 
throughout the country and big salaries are being paid everywhere. Right now 1s your big 
opportunity. Make up your mind now to prepare for one of these big jobs and then get here 
as quick as you can for your training. 
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In the Electrical business. Come here where you will be trained in 
these great $100,000 shops. Experts show you everything and 


you learn right on the actual apparatus. You work on 
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. from this Profession. Men 


tors, generators, electric locomotives, dyna- 
mos, switchboards, power plants, every- 
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thing to make you a master electri- 
cian. We have thousands of suc- 
cessful graduates. Just as 
soon as you have finished 
we assist you to a 
good position. We , 
now have more 
positions than 
we can fill. 
Think 
of it. 
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These courses are thorough, short and practical. All instruction given on 
the actual equipment. Each man is trained individually and stays until thor- 
oughly trained. Start any time—day and evening classes. 


Our graduates are in great demand. We are continually receiving letters, telegrams, 
and telephone calls from contractors, manufacturing firms, etc., seeking our graduates to fill 
F §=sesponsible positions. We have now more positions than we can fill and the demand is 
F 6 steadily growing. Every comfort is given our students while here. They live in comfortable 
homes in the most beautiful section of Chicago—on the lake. 


" The War is Over—Yes! LEARN DRAFTING | 




















but the men “over there” will not be back Skilled Draftsmen are always indemand. Our courses 

for months—perhaps years, for their work are thorough—short—practical, preparing a man fully 

“over there” isn’t over. And so you, and thou- to hold a position of responsibility. We have more 

sands more must fill up the gap now that the positions than we can fill, We also have thorough 

absence of these brave workers has made in the practical courses in Plumbing and Heating, Motion 
ranks of skilled labor. Trained Electricians are Picture Operating and Bricklaying. 


needed more, perhaps, than any other class of men. 
The sudden ending of the war has caused the big indus- EARN YOUR WAY 
tries to start up work sooner than any of us expected and Many students earn their living “HE FH fF 





in consequence the Manufacturers are Calling for Trained pacer i i e COYNE TRAOE ANO 
‘pea and we are training men oot ys we on to ae employment dept. fur- ENGINEERING SCHOOLS 
these urgent calls. You are needed, Young Man, now Mishes these positions Dept. 21, 39. 
Don't wait. Don’t put it off. Get in touch with us Today. withiellt: Chae. ¢ ee a 


ane Chicago, UI. 
Get ready to join the great “Peace Army” here at home. 

Your country calls. Again we say. prepare to Serve your 
country! We'll make a trainedelectrician of you in three 
roonths! Let’s gol 







% Please send at once your blg Free 
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(] Electricity []} Orafting [ ] Plumbing 
{ ] Motion Picture Operating [ ) Bricklayling 
(Check trade interested in) 


TR 


You benefit by mentioning the “Electrical Experimenter’ when writing to odvertisers. 


OCC eee FE OHH EEE HEHEHE HOH EH HH OHHH EEO HOH 


ig CO i 


NOW! 


eee ete eeeeeeoeose 


WWW.americanradiohistorv.com 


650 
TABLETS 
FOR 
Grippe 
Cold 
in the 
Head 

Headaches 
Neuralgias 
Spanish Influenza 


Women’s Aches and IIIs 
Rheumatic and Sciatic Pains 


Ask Your Druggist for A-K Tzdlets 


Sold in Convenient Pocket Pockages 


wD 


Fac-Simile 


See Monogram A on the Genuine 





Dozen Size 


2zOC 


Small Size 


10c 





The re es Remedy Company 











Times Square, New York City 
Justoff Broadway at 100-113 West 65th St. 


1% Blocks from 45th Street Entrance 
to Grand Central Station, 


Women will 6nd 
here a home at- 
mosphere and 
absence of ob- 
jectionable fea- 
toresof ordinary 
bote} life. 
40 Theatres, all 
Pa 21 shops, 
lo minutes 














walk. 


2 minutes of all 
su b we y 8, ony te 
toads, surface 
cars, bus lines. 


Anexceilent 
Restaurant, at 
moderate prices. 


'f’rite for 
“What's Going 
On dn New Yor k'* 

All Outside Rooms 
With adjoiniug bath + - from $1.f0 
With private bath - + from £2.00 
Sitting room bedroom, bath, from £4.00 
Furnished Apartments by the yenr, 
mouth or week, al apecial rates. 


RAYMOND L. CARROLL, Pres. and Myr. 

























Build Your Own PHONOGRAPH, 


fre Exey With Our Hatp 
A few hours {nteresting work 
eaves many dollers and girse 
you @ machine exactly to eult 
Tour ldeets. We furnish motors. 
lope arms, case méetecial, blue 
— end full imetrucione. 
leys any record. Youceo meke 
fino profit bullding phonogrephs 
for your friends. 

Write Today for Our Free 
Blue Print Offer. Agent? 
wented Tor our ready beuir.t 
Choraleons. 


CHORALEON CO. 
70) Menge Bise. Elibart. jad 


“Blectrical Worker's Friend” 


An electrics: boak of 66 motor draw- 
logs with car lete Instructions for re- 
winding and reconnecting. 

PRICE, ONLY $3.50 
Write for full particulars 
J. SMITH & SON 
1524 Lowrie Street, N. S, Pittsburgh, Pa. 





















| 
HOTEL ST. JAMES 


' to the 


ELECTRICAL EXPERIMENTER 


THE ORACLE. 
(Continued from page 648) 


pores of the skin, also from the lungs, this 
Slight difference would occur immediately. 
But in two or three hours, due to the fore- 
going causes, also digestion, the weight will 
gradually decrease to normal. 

Dr. Withiam Benham Snow, of New York 
one of the leading American electro- 
therapeutists and medical men, states: The 
increase of weight in the human being after 
eating, say, one pound of meat varies 
greatly. In some instances there is no in- 
crease at all; while in others there is a 
slight (but never the full weight) increase, 
all depending upon the individual's respira- 
tory and digestive organs. In the case of 
water, the full weight of the water is added 
erson’s weight, but within a very 
short time after the weight will rapidly 
decrease to normal, 

It has been a widespread and popular idea 
that if a person were to lie on his back 
and hold his breath that he could be Hfted 
with two fingers. This has been done by 
hypnotism, but not otherwise. 





ELECTROLYTIC RECTIFIER. 


(978) H. H. Wortendyke, 
N. J., writes: 

Q. I. I have made a small Electrolytic 
Rectiher for charging storage batteries. 
This rectifier was built from instructions 
in the Scientific American Supplement No. 
1644. According to the instructions, the 
liquid consists of one pound of crystalized 
sodium orthophosfate (per.jar). 

I am having great trouble getting this 
chemical. Some drug houses ] have been 
to do not seem to know what it is at all. 
Could you advise me where I can get it? 
Or what other cltemical I conld use instead? 

A. 1. Relative to your electrolytic recti- 
fier, would advise that the majority of these 
rectifiers, even the larger sizes, are operated 
with a solution composed of sodium bic:r- 
bonat (baking soda) dissolved in wacer 
until the solution is saturated, i. e.. until 
the water will not absorb any more of the 
bicarbonat. Another very good solution is 
composed of water in which there ts mixed 
ammonium phosfate. A saturated solution 
of this is aiso employed. 

The matter of the solution used is not a 
very important one, it being more important 
that a good, pure grade of aluminum is 
employed. Ordinary salt and water has 
been used in electrolytic rectifiers in eimer- 
gency for that matter, and also wherever 
a solution seems to have too high a resist- 
ance or where a sufficient current is not 
obtained, a few drops of sulfuric acid may 
be added to the water to inake it more con- 
ductive. If you have further trouble in 
getting the rectifier to operate, it is well to 
note that the aluminum plates have to he 
“formed” and this has sometimes to he 
accomplished by running the rectifier for 
five or ten minutes or so connected to a 
lamp bank so that this or similar resist- 
ances on the D. C. side can pass a fairly 
strong current thru the rectifier, and cause 
the necessary oxid to form on the aluminum 
electrodes. 


Mosehauer, 


2 K.W. “PIPE THAWING" 
TRANSFORMER. 


(979) Mr. Wm. E. Newton, Ontario, 
Canada, writes the “Oracle” Decpt.: 

QM. 1. 1 would like to make a trans- 
former for thawing %-inch frozen water 
pipes and want a secondary current of 150 
amperes at 10 or 12 volts, as 1 would only 
need to thaw about 10 or 12 feet at a time. 
The primary winding is to be supplied by 
110 volts, 25 cycle alternating current. 1 
have plenty of soft stove pipe iron at hand 


| from which 1 could make the core, which, I 
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suppose, would be of the closed core type. 
Please give dimensions of core, size, num- 
ber of turns, and weight of wire required 
for primary. What kind, size, number of 
turns of wire required for secondary? 
_A. 1. We give below data for construct- 
ing the transformer in question: 

Data for 2 K. W. 150 amp. 13.3 volt 
secondary “pipe thawing” transformer, for 
operation on 110 volt, 25 to 30 cycle A. C. 

Core Data:—The sheet iron core should 
measure about 174 inches in ‘ength by 
834 inches in width ontside dimensions, its 
thickness and breadth should be 3 inches, 
or, in other words, 3 inches square. Both 
of the longer legs of the core should be 
thoroly insulated with five to six layers of 
oiled linen or Empire cloth, well shellacked. 

Primary Winding :—This may consist of 
244 turns of No. 9 B. & S. gage D. C. C. 
copper magnet wire wound in even layers 
on one of the long legs of the core. This 
will require about 2 pounds. 

Secondary Winding :—The secondary coil 
to delivery 150 Amp. and 13.3 volts at full 
load may comprise 31 turns of No. 0, B. & 
S. gage D, C. C. copper magnet wire, or if 
this is not convenient, owing to its large 
Size, you may wind on simultaneously two 
Nc. 3 B. & S. gage D. C. C. conductors 
side by side, or four No. 6 B. & S. gage 
D. C. C. conductors. The r.erminals of the 
separate wires, if a multiple winding is used, 
are joined together so as to connect all ‘the 
Wires on parallel. 

The efficiency of this size of transformer 
is about 95 per cent with respect to the 
watts input at the primary and the watts 
output at the secondary 

Knowing the size of the core you can 
readily compute the weight of wire for 
the windings by consulting any wire table. 
The circular mils area of the No. 9 B. & S. 
gage wire is 13,594 cm., while the circular 
mils. area of the No. 0 ©. & S. gage con- 
ductor is 105,592 c.m. 


A NEW TOGGLE SWITCH. 


The toggle surface switch illustrated dif- 
fers from the ordinary snap switch in that 
manipulation is by the throw of a lever 
or toggle, instead of by the turning of a 





Showing Interior 


Appearance of 
New Toggie 


View of Single 
Switch. 


Pole Switch. 


key or button. Throwing the lever up 
makes the circuit; throwing it down breaks 
the circuit. The movement is positive— 
the make-and-break quick and snappy. The 
toggle switch has been used in Europe for 
a number of years, but was slow to find 
favor in America. 

The advantages of the toggle movement 
in a surface switch are stated as three-fold 
—first, 1t permits making the switch more 
attractive and stronger than the ordinary 
switch; second, manipulation is much more 
convenicnt by mcans of the lever than by 
the turning of a key; third, the switch is 
self-indicating, the position of the lever 
showing at a glance whether the current 
Fe on or “off” without any marker or 

jal. 

It combines in unusual degree the best 
mechanical and electrical features, with an 
appearance which makes quick appeal to 
those seeking the dignity ‘ simplicity and 
richness. 
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RADIO-TELEPHONE GUIDED JU. S. 
FLYERS MANY MILES AWAY. 


(Continued from page 629) 


require amplifying more than from ten to 
fifteen times. 

Fig. 3 shows a new form of oxid filament 
tubular audion as supplied on U. S. Army 
and Navy sets. This bulb is provided with 
a special base, making it very convenient 
for attachment or replacement, and tests 
made with this bulb show the life to be 
about five thousand hours, 

Fig. 4 shows an improved form of audion 
control panel. A number of new radio en- 
gineering features are incorporated in this 
apparatus, including deeply grooved, in- 
sulating terminal blocks which carry the 
binding posts. Integrating condenser 
switches are employed for regulating the 
capacity of the bridge and stopping con- 
densers. The ammeter at the right of the 
panel indicates the filament current at all 
times. A special form of grafite potentio- 
meter is mounted just below the filament 


Fig. 3. 
Audlon as Suppiled on U, 
Navy Radlo Sets. 


Oxid Filament 
S. Army and 


New Form of 


ammeter to regulate the wing current. 

Fig. 5S shows a large capacity oscillion 
bulb and contro! instruments mounted on a 
self-supporting panel for radio-telegraphic 
transmission. The bulb is mounted between 
upper and lower rings of heavy, rubber- 
covered wire. The loading coil switch for 
varying the antenna wave length is mounted 
in the upper left hand corner of the panel. 
Terminals for the Morse telegraph key are 
fitted at the bottom of the panel. A radi- 
ation hot-wire ammeter is seen at the left 
of the switchboard, while a three-pole 
switch controlling the filament and wing 
current appears at the right. The neces- 





| 


sary condensers and auxiliary apparata are | 


compactly mounted on the back of the 


panel. 

A % K. W. oscillion is good for 
150 miles radiophone transmission over 
water, or 250 miles radio-telegraph signal- 
ling over water. A 1 K. W. outfit has a 
range of 200 miles radiophone or 300 miles 
radio-telegraph over water. A 2 K. W. 
wilt talk 300 miles or telegraph 400 miles 
over water. These ranges can be greatly 
increased by the use of two to six stage 
audion amplifiers. The six stage audion 
amplifier has an amplifying factor of one 
million times. 
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aM aceboy) Ne Coy tes efory ae 


ITHOUT training you are a diamond in 
the rough. You can’t make the most of 


your natural ability. Your real value 1s 
hidden—always will be until you cut away the rough spots 
and polish up with practical training. That’sall you have 
to do to put yourself in the position where you want to be 
—and where you rightly belong. There is no secret to suc- 
cess. It is just a question of mentally equipping yourself 





What would it mean to you if your 
salary was doubled tomorrow? What 
would $5.00, $10.00 or $20.00 more a 
week enable youtodo? lt would mean 
a whole lot more pleasure in life—a 
lot more Satisfaction, wouldn't it. Then 
why not get it? You can! It is not 
impossible or even a hard task. It is 
simply a matter of fitting yourself for 
the position and pay you want. Only by 


with practical training. You have the same chance as the 
“other fellow”—if you train. What are you going to do? 


Why Not Gef 
a Better Job? 





training can you capitalize on your 
naturalability. If you can get what you 
are now earning without training, think 
what you could make withit. You have 
a lifetime of work ahead of you— so 
why not put in your time in congenial, 
profitable work. Thousands of Ameri- 
can School Students will tell you it pays 
totrain. Let ussend you some proof of 
what our training has done for others, 


Wonderful Opportunities 
Await Trained Workers 


If you are untrained, take a look into 
| the future. Now that the war is won, 
there is a period of reconstruction com- 
ing which will mean unparalleled oppor- 
tunity for men who can think and act 
for themselves—-trained men. The war- 
torn countries of Europe must be re- 
constructed and America must do its 


Do Yourself 
a Favor 


Make up your mind today to fit your- 
self for a more congenial position 
and bigger pay. You can do this— 
easy—if you will devote a part of 
your spare time to study. Keep on earn- 
ing while you’re learning. Check and 
mail the Coupon for Big Free Bulletin 
and details of Money-Back Guarantee. 
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Fu Be ys ead Dept. G-744a1 


Chicago, U.$.A; 
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when wriling to advertisers. 


share. America must also catch up 
with time lost in its own industrial ac- 
tivities. lf you want to share in the 
prosperous times ahead you can do it. 
Get busy—now-—and fit yourself with 
practical instruction that is guaranteed 
to satisfy you, and, therefore, guaran- 
teed to make you make good. 






TRAINING STHE KEY TO Sie 2S 
puease seno meeoouter ano ACLS 
FOR THE POSITION MARKEO X 
.. High School Graduate ..... Lawyer 
Electrical Enginecr ....Bueinesa Manager 
Elec. Light & Power Supt......Certified Public Accountant 
Hydroelectric Engineer . Accountant and Auditor 
Telephone Engineer Bookkeeper 
Telegraph Engineer Stenographer 
Wireless Operator Fire Insurance Expert 








Sanitary Engineer 

.Master Plumber 

Heating and Vent. Engineer 
Automobile Engineer 
Automobile Repsirman 
Airplane Mechanic 

General Education Course 
‘Common Schoo! Branchea 


Architect 
Building Contractor 
Civil] Engincer 
Structural Engineer 
Mechanica! Engineer 
Shop Superintendent 
Steam Engincer 
....Draftsman and Designer 


Nate scones:.. accconsans 
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WHY DON'T YOU GET AN 
AUTO-WHEEL? 


ELLOWS who know will tell you 
that the Auto-Wheel Coaster and 

the Auto-Wheel Convertible Roadster 
are the best wagons ever built for Speed and 
streogth. Wheels have roller bearings. steel 


axles and tires, aod the spokes are oval, like 
ap puto. 


Send For Free Felt Pennant 


Write us namesof three coaster wagon deal- 
ers and we'll send you a beautiful Fett Pen- 
nant FREE. We will) also tell you how to 
organize a CoasterClub. It'sgreatfun. Eaeh 
Member receives a cap and the ¢aptain a 
special cap. Write today. 


BUFFALO SLED COMPANY 


te3Schenck Street - N. Tonawanda, N.Y. 
(In Canade: Preston, Ont.) 



















ORC Re oh 
| YourOwn’ § 
Training Plane 


in ‘Avistion. 











Train 
Be an Ameteur Avtator with «n 
AeroPiana of your own. Leem 
how Aasroplanes “re bullt; learn 
ths principles of construction. 
operstioo end control. We ¢ell 
L Accurate Stale Draw- | 


sourself 


inge. end Buliding and Flying 
Insiructions which sbow you 
how to bulld a perfect Modcl 
Aeropieme. 3 ft. aslze. that 
wlll rise from the ground by 
its own Power snd fly like a 
big one. Send now for the 
Drewings and Instruetions for 
the ofa sou went to bulld. 
Drawing® and instructions for 
Curtisa Milltary Tractor 
Bleriot Monoplane 
Nisaupaort Monoptans Cc 
Taubs Moncolans 
Curtiae Flying Boat EACH 
Wright Sipisnea 
Cech Paoli Racer 
New Acroplone Cofalog & cente—None Free 
Tells about Mode) Aetopienes. Racing Aeroplencs, 
Flying Toys, afid parts and supplies io bulld them 
with 48 pagea Benl only upon receipt of 10 canta. 
1OEAL AEROPLANE & SUPPLY COMPANY | 
76-82 Wert Broadway New York City 


CHEAPEST WAY TO G0 


ajis nn 9 hicrele — a dozen miles for 

P@ acent. That's why in Europe onc 

every 51x persons rides a bicycle. Ail 
armies use them by thousands. ttis the 





workinuan's atreetensr. with the cost 
of the rides saved. A Complete out- 
door gymnasiums thal keeps you 
fit in tind and muscle. 


\Mead’s Sactory to Rider | 


Sales Plan Saves you #10 ip 220 nn all | 
lates? war pPrrocme unger models. 
30 Days Free Trini and Free Delivery. 


TIRES Parts, Repatrs at half usual prices. 
Don't buy unl you get nur ly 
Free Cutnlow describing all the wonderin! new 
offers, liberal terms andlow prices. Write a postal now. 


MEAD oe eee hese 
(5 PHONOGRAPH RECORDS Sf 
— ALL GOOD TITLES ——-— 
(f° Sent PARCEL POST PREPAID any- 


where in the United States. Enclose 
Money Order or Currency. 


INDEPENDENT DRUG CO. | 
Dept. 100 204 S. Wabaseh Ave., Chicago 
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SALT FROM THE SEA BY ELEC- 
TRICITY. 


A company ts about to start the exploi- 
tation on a large scale of a method for 
extracting salt from sea water, The under- 
(aking jis being backed up by a number of 
men of exceptional cuba The process 
is due to Professor Helland Hansen, and 
the venture is backed by $5,000,000. It 
will in all probability be found expedient to 
ercct several works along the coast of Nor- 
Way aS more electric energy becomes avail- 
able. The comparatively large capital is 
principally necessary on account of the 
large plant needed, pumping stations, etc., 
absorbing the bulk of the power; the pro- 
duction of the salt itself only requires a 
small amount of energy and is consequently 
cheap. As to the location of the new fac- 
tories, no definite decision has been ar- 
rived at, but Stavanger has been mentioned 
as a likely place for the first factory, and 
the Giaamfjord for fhe second. 


A MELODIOUS PHONOGRAPHIC 
REPRODUCER. 


By Frank C. Perkins. 


The accompanying illustrations show the 
details of construction of a new phono- 
graphic reproducer, developed at Milwan- 
kee, Wis., which it is said “Humanizes a 
Talking Machine”. It is claimed that this 
reproducer plays perfectly all disc rec- 
ord selections, even the subtle tones of the 
instrumenta) accompaniments and prevents 





Something New 


In Phonograph Repro- 
ducers. This Particular Type Has a Dla. 
fram of Spectal Composition, and the 
Stylus Arm Is Secured Thru a Bridge 
Arrangement, Similar to the Sounding 
Board of a Guitar. It Is Sald to Glve 
Exeellent Reproductlon. 


clash and approaches the living voice, 
whether of soprano, contralto, tenor, bari- 
tone or bass, quite as natural as Itfe. 
Even the resonance of the violin and the 
tone of the flute are marvelously perfect. 

It is held that band records are repro- 
duced with all the tone values of instru- 
ments, every overtone and undertone 
brought out harmoniously, without nerve- 
wrecking stridency, while orchestral com- 
binations are greatly improved. The re- 
cordings of the great symphonies are revivi- 
fied with all the original sublimity; re- 
amimated in just the right volume for home 
enjoyment. The violins, cellos, oboes, clari- 
nets, bassoons, saxophones, flutes, piccolos, 
horns, the “brasses” including the great 
tuba, the “percussion” containing drums, 
cymbals, bells, special effects as the imita- 
tions of birds, church chimes, are all as real 
as the record is made. 

Any talking machine can be equipt with 
this reproducer in a moment, without tools. 
Either steel or fiber ncedles will work per- 
fectly with the reproducer, whose weight 
is less than four ounces, so that records 
wear indefinitely if care is used. 
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EXPERIMENTAL STUDIES IN ELEC- 
TRICITY AND MAGNETISM, by 
Prof. Francis E. Nipher. Publisht by 
P. Blakiston’s Son & Co., Philadelphia, 
Pa. 72 Pages, size 914 x 6% inches, jl- 
Justrated, cloth bound. Price $1.25. 


The student of electricity and magnctism will find 
many novel, new and decidedly interesting expert- 
ments described in this work. The author [3 wel} 
known in scientific cireles and of very high stand- 
ing. Furthermore, what he has to say to us in this 
presentation 1s of more than ordinary interest. 
Some very interesting photograpbs of sparks and 
spark shadows are given with some new theorics 
as to their meaning; causes of Jocal magnetic 
storms; the effect of ‘‘wind’’ on magnetism; and 
also the effcet of “elouds’’ on the magnetic needle. 
These effects are indeed wonderful, and so new as 
to demand the attention of every earnest electrical 
student. Professor Nipher hag performed some very 
interesting experiments in the laboratory and also 
in the field along these lines, and if you wish to 
read something refreshingly new in the reatm of 
experimental electricity and magnetism, then you 
sbould hy all means study this excellent and clearly 
written explanation of these little known scientific 
phonomena. 


ALTERNATING CURRENT: THEORY, 
PRACTISE AND DIAGRAMS, by 
Horstmann and Tousley. Cloth covers, 
296 pages, 173 illustrations, size 6% x 
4¥% inches. Price $1.00. Publisht by 
Predence J. Drake & Company, Chicago, 


One of the well-known Horstmann and Touseley 
Practical handhooks for electrical men, giving the 
theory and practice of this branch of electrical eo- 

neering so that the nou-mathematical student can 
carn the exact meaning of the various terma used. 

The work starts wilh the generation of alternating 
currents and discusses inductance, capacity and re- 
Sistance and their effect on the voltage and cur- 
rent in alternating current circuits. Next we fod 
an interesting discussion on impedance, wattless 
current, and skin effect. 

Other interesting chapters treat on the caleula- 
tion of power in A C. eircuits; transformers; the 
theory and construction of transformers and how 
they are connected in lighting and distribution cir- 
cuits; alternating-current generators, their theory 
and construction, A. C. motors, including the syn- 
chronous motor and its eharacteristies; syhchro- 
nous converters, their theoretical and practical op- 
eration; the ae ipa and also inverted commensere: 
A. C. to D. C. rectifiers of various types; including 
electrolytic and vibrating rectifiers; potential regu- 
laters; measuring instruments for A, C. work, in- 
cluding synchroscopes and power-factor meters, 
with numerous tables for the calculation of A. C. 
circuits for different frequencies and voltages. A 
clearly written handhook which explains in untech- 
nical terms the principles and practise of alternat- 
ne currents for the practical electrician and stu- 

ent. 


GERMAN ENVOYS TOLD TO SUR- 
RENDER, VIA RADIO. 


A wireless message sent to the German 
delegates from German_ headquarters 
authorized them to sign the armistice. 

The German commissioners remained up 
all night waiting for final instructions. 
When the radio message arrived they has- 
tened to a private train in which Marshal 
Foch was living, and which formed his 
headquarters. Marshal Foch was asleep 
at the time. He was aroused. He received 
formal word that the Germans had come 
to sign. 

The first to affix his signature to the mo- 
mentous document was Dr. Mathias Erz- 
berger, civilian head of the commission. 
The other delegates followed. 

As they signed, one by one, they saluted, 
Marshal Foch and his aide-de-camp re- 
sponding courteously. 

In the meantime, across the_network of 
wires running from Marshal Foch’s head- 
quarters to the various battlefields, the 
order for cessation of hostilities at 1] 
o'clock, Nov. 11th, began to be flashed up 
and down the far-flung western front, while 
from Paris and London the news Started 
on its joyous trip around the world. 
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Now Brought to Your Home! 


Partial Contents 


Vol, l. Elements of Electricity: 
Magnets-- Electromagnets. The 
Electric Current: Resistance-- Un- 
derwriters Requirements - Power 
Stationa and Equipments -- Outside 
Wirlog-eHigh Tension-- Special In- 
stallations--Electrical Measure 
mente: Instruments--Measuriog 
Sfethads: Resistance Iusulation - 
Distribution Systems->» Watt - Hour 
Meters: Construction, Installation, 
Testing. 


Val.U. Dynamo Electric Mach- 
inery: Magneto Electric Induction 
-- Generatora-- Construction--Prac- 
teal Design. Types of Generatore 
and Motors: Direct and Alternanng 
Generators and Motors. Motor Gen- 
eratorseeInduction hiotora. 


Vol. II. Direct Current Motorea: 
Eficiency--Torque--Speed--Power- 
Multi-Yoltage Systems. Afanage: 
ment of Dynamos and Molurs: D. 
C. and A.C. Plants-- Lighting: In- 
eandescent Lamps--TFungsten Lamps 
--Nitrogen Filled and Mercury Vapor 

-Are Lamps -- Residence -- Photo- 
metry: 

Vol. VW. Alternating Current 
Mechinerv: Simple Alternator--in- 
atrumenta = Polyphase Systeme -- 
Armature Winding»-Transformers 
.-Rectifiers--Motar Generators, 


Vol. V. Power Transmission 
Conductars—Distribnting Systems-- 
Voltage Regulation -- Underground 
Construction -- Etectric Railways: 
Car Equipment--Maintenance-- 
Power Plants--Signai Systems 


Vol. VI, Foiwer Stations: Piant 
Location -- Eleetrical Equipment -- 
Swcitehdoarda: Wiring Diagrams of 
Connections -- Switecbboard Appa- 
fatus. Storage Bateerica: T¥Des-- 
ChargingandDischarging--Troubles 
and Rumedies -» Small Battery In- 
stallations. Aaplied Electeoches 
istry: Metal Refinine and Platins-- 
Chemleals--Electrie Purnates--ligh 
Tension Work. 


Vol. VO. Modern Land Te 
egraphy. Wireless Telctraphy ana 
Telephony. Electric Eievatare 
Etectric Heating. Felding. 


Nots :+-Thia !s but a partial list of 
contents. Tho eet contains every 
electrical subject known I 





7 Big Volumes—Written by 27 Great 
Authorities— Yours for 7 Cents a Day 


HE hardest way to Jearn Electricity is through your orn exvpertence. The easiest way to learn j 

through the experience that others have paid foré an tune and money. Here in prac tical, ea ie 
understand form. you get the henefit of what 27 greatest electricad authorities in hte ae No = 
the world have learned, and you get this vast fund of experience in convenient book fort : st 
you can read and study in your Own home in your spare time, aoe 
This is the greatest opportunity of your life to become an electrical engineer, sub-station operator, dy 
mo tender. or to getany one of the other big-pay jobs in the clectrical tield. For less i on s aa 
for tobacco or movies. you can train yourself to step up to the jobs paying $2,500 to $5, mo a ea 


Shipped on Free Examination }°n7<” 
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Inst ee at P partial list of contents of these 7 volumes in the pa > 
you in this great home-study library of electricity. Then write at panelat ie sinite (Nee ieee. ‘a oe 
OTe ON ere Or ee Send them back if you are not satisfied. But if you decide to own fitiinened ce a 
send only &2 and then only $2 a moarth until) the special half price is paid. Examine the books ve rae a 
you through every detail of each speciai branch of cleetricity. Sce how they give you all the Seen take 
formulas lu simple, untechnical form. Note the frequent test questions which enahle you teeeiane praidel ry 


Note the ?,600 illustrations, full page plates, diagrams. ete. You be the judge of their vatue to you! 


HALF PRICE—-NOW /------------- 


For a limited lime we are offering this remarkable self mstrnetor 
Mail This Coupon Now 


EJectrieal library at half price. Regular price $35—<pecial c 
£19.80 on easy terms Of only 7 cents a day. With “each rd ie ‘ 4 

AMERICAN TECHNICAL SOCIETY 
Dept. E3381, Chicago, U.S. A. 





elude a year’s Consulting Service Membership free—waorth $12. a 
The 7 volumes contain 3,000 pages, each 7x 10 inches, bound in a 
American Morocco. Gold Stamped. 


Mail Coupon—Send No Money fj 


If you are interested in electricity you need these books. 4 


Please send Cyclopedia of Applied Electricity 
for seven days’ examination, { to pay shipping 


You will prize them for the new, up-to-date information charzes. ) will send $2 within seven days and 
they give you on every phise of electrical work. We ship a $2 a nonth nntil 1 have paid 319.40 or notify you 
a i volumes right to your home on your simple request. a and hold the hooks subject to your orde Ti 
enc no money until youeare satisfied after 7 days free a not to pass until fully paid is Bea 
examination. Potyournameand addresson the coupon “a # Daie: 
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AMERICAN TECHNICAL SOCIETY © © 0000000 
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AMATEURS! 


Get Ready for 
the Opening Day 
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WINTERTIME USES FOR THE 
ELECTRIC FAN. 


(Continued from page 619) 


be screwed down so as not !o fall over and 
injure anyone. 

Another tllustration shows a very ef- 
fective aid in the drying of milady's silk 
stockings, gloves and handkerchiefs. A 
funnel “B"” can be easily constructed out of 
ordinary cardboard to fit the protective 
guard, and attached with wire. Or, it can 
be made a‘bit larger so as to slip a few 
inches over the protector, perforated at two 
or four places and tied at the back with 
string. Of course the width of the other 
end should be much narrower in order to 
produce the conical shape, as the sketch il- 
lustrates. A small piece of cardboard 
formed into a cylinder, and sewn or pasted 
together so as to exactly fit the end of the 













Complete text books written by leading oxperts. 
Up-to-date, describing all 191$ apparatus and 
practices. These books furnish all information 
required to enter the wireless aod arlation services. 
Written to prepare you for actlre service Io the 
shortest possible time. In use at’ all army and 
navy schools and camps, universities, colleges aud 
technical schools. Each book ts a practical home 
study course corering the entire subject and ‘giving 
Information not to be found jo avy other sources. 


Vacuum Tubes 


in Wireless Communications 


By Elmer E. Bucher 


AO elemenlary tert hook for exPerimentere, stu- 
eth and Operator Say ene ana 
and makes clea: erery amente) operating 
coostruction and prinelpte of the Faquum tube. Oranhie disgrems 

reveal et @ glance the various uses of the racuum 

ee Decent Gheceetios lendeoteele tube. The only text book on the market deroted 
bouod in full cloth with corer atamping In gold Tele See re mena areal ieee poe ie 
relrTe. OWS oter ona eren : 

and bleck. Price. $1.75 postnald. Size 0 x 9 Inches: 130 diagtams and illustrettons, 
Handeomely bound In cloth. Price, $1.75 postpeld. 























Practical Wireless Telegraphy 


By Eimer €. Bucher 
Director of (nstructlon Marcont tnstitute 


The recognized standard wireless tezt book. 
Tresis each topic or era aod completely, and 
furnishes ® progressive atu from first principles 
lo expert practice, Covers completely the eanttre 
Geld of wireless (fundamentals, 

Practical operation), 


= 


Radio Telephony 


y Alfred WN, Geldemith, Ph.D. 
Director of Radio Laboratory, Collese ef the City 
of New York 


Writtm {ao clear styles to spper) to even 
beginner. Treats ell aspects of Radio Talephony 
including « description of Radlo Telephony in 
pracuce for a distaoce of more than fire thousand 
roiles. Corters the subject of construction and op- 
€ration thoroushly and will be found an tnrelueble 
4id to men who seek to improve thelr poeltian in 
tha wireless profession. Size 6 x 9 inches, 256 


* alr combat. 


Practical Aviation 


Including Construction and Ogeretion 
By J. Andrew White 


An toveluable book for inteosive study by men 
Preparing to becoma eviators. QGlvea the complete 
workiog Knowledge required for ectual flying and 
The subjects corered includes operstion 
and care of aviation engines, reconoalssanoe, map 
reeding, slgnaling and operation witb 

ies. radio aod its uses. meteorology, and night 


cone, 1s also fastened to it with wire. 


This 


is done by perforating both and sewing the 


wire from one hole to the other. 


The 


stocking is then slipt on and can be clamped 


down. (The clamps that are used on 


jam 


jars to make them air-tight would serve 
very nicely here.) Also small hooks made 
of wire (picture wire would do), invisible 


’ pages, 226 illustrations. Bandsomely bound In fisiog. Size 6 x 9 inches: hundfeds of illustra ; 
‘ full clock stamped in gold. Priee, $2.00 postpald. tions. Bound in full cloth Price $4.75 postpald. hairpins, etc., can be affixt to the end of 
[ These Text Books Hsve Been Used in Training Over 60,000 Men During the Past Year the funnel, on which handkerchiefs, stock- 










ings and gloves can be fastened. In the 
latter case it is not necessary to make the 
small cardboard attachment. It is readily 
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To Improve the Cold Alr Box Draft To Your 

Furnace, |nstall An Electric Fan In the: 

Oraft Passage After the Manner Ittustrated. 

A “North” and “South” Cold Alr Box, Fitted 

With Sultable Cut-Off Oampers, Makes a 

Very Dependable Furnace, No Matter Which 
Way the Wind Blows. 





The only Ameri¢sn magazine deroted exclusively to the wireless art. Records all developments in the 
eclentific, axderimenia) and commercial felds. A magazine thet keeps you posted on all the letest dolngs 
and gives you s brorder working Knowledge of the art of wireless than posalble through any other 
sources. Live, up-to-date and oewsy feature articles with tivid illustrations and Prsclicel suggestions for 
Fred-hlooded Americans. Practical training Coursas by experts on wireless telegraphy, aviation, military 
signaling. etc., in each-issue. Oo to the Dearest Dewe-stand and secure your copy, or. we will mail 
pcetpaid upon receipt of price. 200 per copy, $2.00 cer your. 
The Wireless Age for one year and your choice of Practical Wire- 
F less Telegraphy, Vacuum Tubes or Practical Aviation for $2.75 or , 
: Radio Telephony for $3.00. Save money and subscritia now. 
*s 
33 ELM STREET 
THE WIRELESS PRESS, Inc. G80 8552 
Attractlve cireular fully describing our complete line of 
books,"sent free upon request. Ask for Circular E. 
BROADWAY, 33D STREET, NEW YORK 
@oc Block from Peonsyivania Station. 
Equally Convenieut for 
Amusements, Shopping or Business 
157 Pleasant Rooms, with Private Bath, 
$2.50 PER DAY. 
257 Exeellent Rooms, with Private Bath, 
facing street, southern exposure, 
$3.00 PER DAY. 
Alee Attractiva Roeme from $1,560. 
The Restaurant Prices Aro Most Moderate. 










understood that the forced air thru this 
funnel dries the articles in no time, Should 
it be inconvenient for you to make this 
funnel, the handkerchiefs, stockings, et 
cetera, can be attached to the protector itself 
by pins or hairpins. With this method it 
will take slightly longer for them to dry. 
Care should be taken to attach the articles 
before you set the fan going. Take them 
off after you have cut off the current with 
the snap switch and the fan has full stopt. 
This enn Od Should be taken whenever 
the electric fan is handled in an way. 
Figure “B” shows a handy device that 
can quickly be affixt to or taken off the 
guard. A circle of tin is cut in the manner 
illustrated, allowance being made for small 
projections which are bent over and formed 
into hooks. It can be affixt to the protector 
guard with the projecting tabs. If the tin 
is not handy, cardboard will do just as well, 
except that the hooks must be made of wire 
or old hairpins. A good way to make these 
hooks is to thrust the hairpin thru the per- 
foration, the two ends first, twisting Gein 
around at the other side of the perforation 
and then spreading them apart. About four 
cardboard tubes are inserted and sewn with 
wire as aforementioned to a piece of card- 
board large enough to fit the wire cage pro- 
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TEACH YOURSELF 


fn half the usual time, at trifling cost. with the 
wonderful Automatic Transmitter. THE OMNIGRAPH, 
Sends unlimited Morse or Continentai messages, at 
any epeed, just as an expert operator would. 


Adopted by U.S. Gey’t. 
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Monuments — Mausoleums—Statuary 
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tageously. Estimates and designs submitted, Mail orders as 
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tor particulare, 


J. L. Wegenaar Co., 299A B’way,N. Y. 
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jector or guard, to which itis im turn fas- 
tened. The use of hooks or rulsher bands 
3 also Gnade here in securing the articles 
to the tubes. 

Another ose to which the electric fan tan 
be pul ia the drving of photo negatives. 
The drait of air from the fan causes the 
water on the negative io evaporate, so that 
they will dry much sooner than under the 
ordinary process, which is te spreac therm 
on racks and allow them to dry by them- 
selves. It proves of creat help to the ama 
tener as well as the corme|ierctal photog- 
rapher, who particularly should make usc 
of this method when business is rushed. 
Or ceriain pictutes are im spectal demand 

Nothing, perhaps, is more exasperat!:s 
than to enter a public telephone booth and 
having to breathe the suffocating air, which 
is many times laden with the odor of stale 
tobacco. The electric fan might well be 
employed in all such instances, 

Have you ever tried 10 look thru the win- 
dow of a bakery or lunch room covered 


atth frest, and dimly make out a few of | 


the many delicacies therein? After the 
windows have'been cleaned till the 
like mirrors, and a great deal of effort 
been cxpended to make the articles for sale 
most appealing, along comes Jack Frost 
and spoils it all. Some store-keepers have 
tried filling the window with warm air, but 
this is rather bothersome and expensive, as 
the cold window-pane cools it and a fresh 
supply of warm air must be employed. The 
most effective, least troublesome, and in the 
end the chenpest- way, is—the electric fan. 
It circerlates the air evenly, thus keeping a 
fixi temperature, with the result that no 
frost will form on the window. 

One of the accompanying illustrations 
shows a very good use for an electric fan 
in the wintertime to help out the cold air 
circulating system to hot-air and other fur- 
ances. This suggestion was made by one of 
the \Westinghouse engineers, and the sketch 
shows clearly how the fan is placed directly 
in the cold air duct. The ian may be placed 
anywhere in the duct, its function being to 
‘create a very strong draft or suction so as 
to aci firstly as a forced draft for the fur- 
nace, and also to draw in a sufficient quan- 
tity of fresh air at all times thru the inlet 
in the cellar wail. Especially is this sug- 
gestion of value when the wind or air cur- 
rents blaw from the opposite side of the 
house in which the cold air intake is situ- 
ated, In wicing up and installing such a 
fan arrangement, it is best to connect a 
small 4.¢.p. pilot lamp on the motor side of 
the switch as a reminder to the furnace 
tender that the fan is operating, for it is not 


shine | 


—————— 


necessary to keep it going except at certain | 


intervals, as for instance when a house is 
very cold or when the wind ts blowing on 
the opposite side of the house. 

A very good idea in this direction ts to 
presse a two-way cold air box; one inlet 
eing located in the north wall and the 
other in the sonth wall of the house. Suit- 
able dampers should be used of course to 
cut off one or the other as the case may 
be, so that when the wind blows from the 
north, as the arrows show, then cold air 
can be taken from this inlet; while when 
the wind blows from the south, the cold air 
intake from that direction can be utilized by 
closing the north damper and opening the 
south damper. Great care must be taken 
in every instance to keep the cold air duct 
thoroly air-tight thrnout its entire length, 
and it is often best to have a plumber or 
furnace man install the fan if you are not 
familiar with the work, as you may easily 
leave openings in the duct, thus creating a 
false draft and losing as much or more 
than what you at first set out to gain. Hot- 
air furnaces are widely used, but in some 
cases do not operate satisfactorily for sev- 
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ow it Feels to Earn 


$1000 a Week 


By a Young Man Who Four Years Ago Drew a $25 a Week Salary. Tells 
How He Accomplished It. 


i1ow uucs it feel to eara $1000 a week? How 
does i* feei to bave earned $200,000 in four years? 
1zuw does it feel to be free from money worries? 
How ‘does it feel to have everything one can want? 
These are questions 1 shall answer for the benefit 
of my reader out of my owa personal experience. 
And I shall try to explain simply and clearly the 
secret of what my triends cal] my phenomenal 
success. : 

Let me begin four years ago. At that time my 
wife and I and our two hahies were living oo my 
earnings of twenty-five dollars a week. e occu. 
ied a tiny flat, wore the simplest clothes, bad to 
fe satisfied with the cheapest entertainment—and 
dreamed sweet dreams of the time when | should 
he earning fifty dollars a week. That was the limit 
af my ambition. Indeed, it seemed to be the limit 
af my possibilities. For 1 was but an average man, 
without infivential friends, without a Jibera) edu- 
cation, without a dominating personality, and with- 
out money. : 

With nothing to begin with, I have become the 
sole owner of a buainesa which bas paid me over 
$200,000 in clear profita during the past four years 
and which now pays me more than a thousand dol- 
lars a week. I did not gamble. I did not make my 
money in Wal! Street. My business is not a war 
baby—on the contrary, many otbers in my line 
have failed since the war began. : 

In four years, the entire scheme of my life has 
changed. Instead of living in a two by four fial 
we occupy out own bome, built for us at a coat of 
over $60,000. We have three automobiles. Our 
children go to private schools, We bave every- 
thing we want, and we want the best of everything. 
Instead of dreaming of fifty dollars a week 1 am 
dreaming in terms of a million dollars—with greater 
possihilities of my dream Som ing true than my for- 
mer dream of earning fifty dollara a week. 

What brought about this remarkable change? 
What transformed me, almost overnight, from a 
slow-going, casily-satisfied, average man—into a 
positive, quick-acting, determined individual who 
admits no defeat, who overcomes every obstacle and 
who completely dominates every situation? It all 
began with a question my wife asked me one 
evening after reading an article in a magazine about 
auereat engineer who was said to carn a $50,000 
4 ary. 

“How do you suppose it feels to earn $1000 a 
week?” she asked. And without thinking, I re- 
plied "I haven’t the slightest idea, my dear, so 
the only way to find out is to earn i." We both 
laughed, and soon the question was apparently 
forgotten. 

ut that night, and for weeks afterward, the same 
vestion and my reply kept penta into my brain. 
began to analyze the qualities of the succesaful 
men in our town. What ta it that enables them to 
get everything they want? They are not better ed- 
ucated than I—indeed, some are far less intelligeat. 
But bes must have possessed some quality that I 
lacked. Perhaps it was their mental attitude; per- 
haps they look at things from an entirely differeot 
angle than I. Whatever it was, that ‘“‘something”’ 
was the secret of their auccess, It was the one thing 
tbat placed them bead and shoulders above me tn 
money-earning ability. In all other ways we were 
the same. 

Determined to find out what that vital spark of 
success was, I bought books on every subject that 
pertained to tbe miaod. I followed one idea after 
another. But I didn’t seem to get anywhere. Finally 
when almost discouraged, 1 came across a copy of 
“Power of Will.” Like a bolt out of a clear sky there 
flashed in my brain tbe secret I had been seeking. 
There was the real, fundamental principle of all 
success—Power of Will. There waa the brain fac- 
ulty IF lacked, and whicb every successful man 
possesses. 

“Power of Will’ was written by Prof. Frank 
Cea ane Haddock, a scientist, whose name ranks 
with such leaders of thought as James, Bergson and 
Royce. After twenty years of research and study, 
he had completed the most tborougb and eonstruc- 
tive study of will power ever made I was aston- 
ished to read his statement tbat, “The will is juat 
as susceptible of development as the muscles of the 
body!” And Dr. Haddock had actually set down 
the very rules, Jessons and exercises by whicb any- 
one could develop the will, making it a bigger, 
stronger force each day, simply tbrough an easy, 
progressive course of training. 

It is almost needless to say that I at once hegan 
to puactice the exercises formulated hy Dr, Had- 
dock. And I need not recount the extraordinary 
resulta that I obtained almost from the first day. 
Shortly after that, I-took bold of a business that 
for twelve years had been losing money, I etarted 
with $300 of borrowed capital. During my first 


year I made $30,000. My second year paid me 
$50,000. My third year netted me $70,000. Last 
year, due to increased costs of materials, ny profits 
were only $50,000, though my volume of business 
increased. New plans which ] am forcing througb, 
will bring my profits for the present Fscal year 
up to $65,000. 

Earning a thousand dollara a week makes me 
feel secure against want. It gives me the money 
with which to buy whatever will make my family 
bappy. It enables me to take a chance on an in- 
vestment that looks good, without worrying about 
losing the money. It frees my mind of fae 
worries. It has made me healthier, more contended, 
and keener minded. It is the greatest recipe 1 know 
for happiness. 

Prof. [addock's lessons, rulea and exercisea in 
will training have recently been compiled and pub- 
lished in book form by the Pelton Publishing Co., 
of Meriden, Conn. I am authorized to say that any 
reader who cares to examine the book may do so 
without sending any money in advance. In other 
words, if after five days' reading, you do not feel 
that the hook is worth $3, the sum asked, return it 
aud you will owe nothing. When you receive your 
copy for examination I suggest that you firat read 
the articles on the law of great thinkiog; bow to de- 
velop analytical power; bow to perfectly concentrate 
on any subject; bow to guard against errors io 
thought; how to drive from tbe mind unaweleome 
thoughts; how to develop fearlesaness; bow to use 
the mind in sicknesa; how to acquire a dominating 
personality. 

Never before have husiness men and women 
needed this help so badly as in these trying times. 
Hundreds of real and imaginary obstacles confront 
us ¢very day, and only those who are masters of 
themselves and who hold their heads up, will auc- 
ceed. “Power of Will’ as never before, ia an abso- 
lute necesaity—an investment io self-culture which 
no one can afford to deny himeelf. 

Some few doubters will scoff at the idea of will 
power being the fountainhead of wealth, position 
and everything we are striving for. But the great 
masa of intelligent men and women will at least 
investigate for themselves hy sending for the hook 
at the publisher's risk. I am sure that any book 
tbat has done for me—and for thousands of others 
—what “Power of Will’? bas done—ia well worth 
investigating. It ia interesting to note that amon 
the 250,000 owners of “Power of Will’? are auc 
ac men as Supreme Court Justice Parker; 
Vu Tiag Fang, Ex-U. S. Chinese Ambassador: 
Lieut.-Gov. Mc elvie, of Nebraska; Assistant Post- 
master General Britt; General Manager Christeson, 
of Wells-Fargo Express Co.; E. St, Elmo Lewis; 
Governor Arthur Capper of Kaosas, and thousands 
of others. In fact, today “Power of Will” ia just 
as important and as necessary to a man’s or wo- 
mans equipment for auccesa, as a dictionary. To 
try, to succeed without “Power of Will” is like 
trying to do business without a telephone. 

Aa your firat step in will trainiag, I auggeet im- 
mediate action in this matter before you. tt ia oot 
even aecessary to write a letter. Use the form 
helow, if you prefer, addressing it to the Pelton 
Publishing Company, Wilcox Block, Meriden, 
Conn., and the book will come by return mail. Thia 
One act may mean the turning poivt of your life, 
as it has meant to me and to so many others. 

The cost of paper, printing and binding has al- 
most doubled souls the past three years, in spite 
of which “Power of Will” bas not feen increase 
in price. The publisher feels that so great a work 
should be kept aa low-priced as osaibje, but in 
view of the enormous increase in vs cost of every 
manufacturing item, the present edition will be the 
last sold at the present price. The next edition will 
cost more. I urge you to aend in the coupon now. 


PELTON PUBLISHING COMPANY 
30-A Wilcox Block, Meriden, Coan. 


1 will examine a copy of “Power of Will” at 
[ your risk. I agree to remit $3 or remail the Book 
in § days. 
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THE ELLIS “MUSIC MASTER”? REPRODUCER 


ts the Ideal Christmas gift for anyone who owns a phonograph or talking machine using 
dise records. This wonderful illttle reproducer bears the same relation to-the reproduction 
of records a4 does Stradivarius to the making of violins. Both are masters. 
There is ae much difference in the effect of the Ellis Reproducer and ordinary 
Treproducers, as there 1s between a genulne Stradivarius and a cheap factory made violin. 
As one user sald: “Mr. Ellis, your reproducer is soulful aad inspiring. The overtones 
ate remarkable sod wonderful, and the tone shading very beautiful.” 
Ordinary reproducers. much as afe supplied with all phomograpbs or talking machines, give « 
sound and reproduce ths human volce with a 
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the satisfaction great. 
Write today for circular E, which gives full details. 
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eral reasons. Among these are insufficient 
area of the cold air duct; furnace not lo- 
cated low enough in cellar bottom; or else 
hot air pipes rise at too low an angle. These 
should rise at a sharp angle, preferably not 
less than 45 degrees at the top of the fur- 
nace, and will always work better when 
kept close to this angle or approaching the 
vertical, than they will in the horizontal 
direction. In the majority of cases it is 
usually found that the wind blows from the 
north or some northerly direction more 
than any other. Therefore, where but one 
fan is available for this use, it should be 
installed in the north cold air box. 

A large and airy but unfinished attic 
room in a building occupied by a school 
was suddenly needed in order to accommo- 
date an extra class. It took only a few 
days to wire and plaster it but the time 
required for natural drying could not be 
spared and use of the common salamanders 
was inadvisable because of fire hazard. 
Three 16-inch electric fans were placed on 
boxes and turned so as to keep a continual 
circulation of air thruout the room. With 
windows poen and the fans running for a 
day and night, the fresh plaster dried quick- 
ly so that carpenters and decorators could 
finish the room shortly. 


2 MEN MILE APART BURNED BY 
SAME ELECTRIC FLASH. 
Recently two men, R. C. Deyo and Henry 


harsh, ras ennoying Gissgreeshle nasal twang. : . 
The Eis Muslo Master makes every note aod tone as clear as a dell—aod reproduces It in Ite true Nisson, both in the employ of the San 
tone coloring. It la a marvelous Litite inatrument that will please anyone who appreciates and can a eres Ploy 
er the difference between good and indifferent rendidion of music. It le truly a ‘“Afualo Joaquin (Cal.) Light and Power Company, 
ester.*’ : 
| The Filla “Musso Master’ 1s made for all machines using dise recoris. Ii ts Mghter than were working on the top of telephone poles 
ordinary reproducers. therefore Dreeerves and prolongs the life of recorda The oost le Iiitie, but for the company, 50 miles apart, when an 


unaccountable and unknown current of 10,- 


000 volts went flashing over the wires and 
gave each man such a shock that it is a 
miracle that they escaped instant death. 
Both men were similarly burned about the 
hands, both were rendered unconscious, and 
only restored to consciousness by extraor- 
dinary efforts. The men are now recover- 
ing from burned hands and the electric 
shock at the San Joaquin hospital. 

Deyo was at work on the top of a tele- 
phone pole about twenty miles west of 
Bakersfield, Cal. He was busy on what the 
electricians call the 60-phone line, when a 
shock came to him. He fell to the ground, 
a distance of 25 feet. 

When, after an hour, Deyo came to his 
senses, he was put in an automobile and 
hurried to the San Joaquin hospital in this 
city. Dr. N. J. Brown was called for at- 
tendance. Both of Deyo’s hands are burned 
to a crisp at the palms, and he is suffering 
from hurts he received in his fall from 
the top of the telephone pole. 

At the same moment Henry Nisson, aged 
28 years, was engaged in exactly the same 
sort of work for the San Joaquin Light 
and Power Company at Pond. He, also, 


J. H. ELLIS, P. O. Box 882, Milwaukee, Wis. 
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Wireless Stations Will Shortly Re-open 


Date, only, uncertain 
Heed Our Advice ORDER NOW 


As a matter of law Congress loses all control over wireless recelving etations 
abd transmilting stations with a range within the horders of the state where 
located as enon a3 peace jis declared. The Radio Inapector of this district has 
already asked our co-operation In prinling in the next edition of our catalog the 
mecessliy of securing liceoses for transmitting seta with a range heyond the 
borders of the state. No wireless manufécturer wants the stations to open to- 
morrow. They could not take care of the husineas. Order now and be prepared. 

We bave a hig stock of wireless instruments. 


No. 11 is our latest catalog. 
Piease do not write for catalog If you have No, 1). 
Let (be amateur wilhoul a catalog secure one. Wrile for prices In advance. Just now we have no 
price st, because the changes have heen 80 frequent. Willi advise through this magazine when re- 

vised price list Is teady, which will he as quickiy as possibie. 
Send 8c in colp Or etempea today for our big 300 page No. Abs 
Wirelesa @mateur will teli you 1¢t 14 the ona cetalog to have. You need no others. Gue catalog 

coatalns most sveryihing in wireless worth while. aod ia a guarantee that the goods ere dependable. 

was at the top of a telephone pole, and he 


THE WILLIAM B. DUCK CO., 230-232 Superior St., Toledo, Ohio ff | “25 21 the top of a telephone pole, and he 


: — unconscious, and his companion rushed to 

— Dr. Copeland’s office for help. His hurts 
are the same as Mr. Deyo’s, only he has not 
the bruises by the fall. 


GAS VERSUS ELECTRIC RANGE. 


The gas range is little better than half as 
efficient as the electric range. Recent tests 
show that the top surface of the electric 
range requires but 64 per cent of the en- 
ergy necessary to do the same work on the 
top surface of the gas range. The elec- 
tric range oven requires but 23 per cent of 
the energy necessary for the same work in 
a gas range oven. The electric range oven 
is much more efficient in proportion than 
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No new price list. 
Paper costs three times as much as formefly. 


11 Electrica! and Wtrelesa Catalog. 





Learned 
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the pleture, did it So have legionea of 
others. We guarantee you can Jeara the 
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entire aystam In five avenings; than 6o- 
qulea apeaed. Beoome proficient in a tenth of the 
tima It would taks you with any ot the old, com- 
Diex syatame. E. I, Shorthand the pew 
almplified aterography thet experts codaider the 
moat coneles and most fegihie ahorthaod In the 

world. Learn by mail. 

7 | go months of drudgery and spend 
C a] - fen thmea aa much money learning some trouble- 
tome syatem? . L. students are found fin every 
- ’ — . walk of life—emong doctors, lewrers. teachers, 
slertricians. engineers, and business-men. as well as stenographers and secrctaries. Ueed in army and navy, 

and acknowledged by progressire eae schools as Ube most practioel of shorthand systeme. 
K. 2. Shorthand will be a big help to you in any vocation. You can sfford to 
30 Days Approval learn It because If Is so easy and costs eo Uitte. Don‘t think K. I. Shorthand 
is mesot ooly for stenographers. Learn invaluable syetem an you cao be more then ao stenogrephar, it 
coneertee your Ume, does your remembering for you. Hence promotes your efficiency and pute Fou In line for 





poore rapid adtancement, Velusble in your electrical or mechanica) enterprises. i 

We teach you the entire course oa approval for 30 days with the understending thet you need aot pay one the top surface as compared with the oven 
cant If you do ect Iearn. Prove it for yourself by receiving two first leasons FREE. and top surface of the gas range. Under 
More Than a Text Book! 22 °% compare our system with offers of text books oo stenography. actual household conditions the electric 


We giva you Defsonsl mali tuition, experts guide you tn acquiring 
proficiency and aceurecy Iq the shortest time. Free Lessons. teatimontsis and camBtete information sent on ‘males 
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2S. Wahash Av., (EH-300), Chicago, Ii. 


range requires about 55 per cent of the en- 
ergy used by the gas range to do the same 
work, 
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NIKOLA TESLA AND HIS 
INVENTIONS. 


(Continued from page 615) 


either a dreamer or, worse yet, crazy. 
The fact is the world does not understand 
you because you live in the next century. 
Moses was a great man, but the Bible 
teaches us that he was “heavy of tongue” 
and could not make hiinself understood. 
His brother therefore always spoke in his 
stead, announcing to his hearers what Moses 
had to say. Why not let the ExpPeRIMENTER 
be your brother? Why not let us translate 
your work into a language that the man 
in the street can readily understand? We 
have the knowledge and the technical train- 
ing to do your inventions justice by means 
of graphic illustrations and wash drawings. 
The public does not want patent drawings 
or patent language. It wants pictures and 
plain English. You are a great inventor, 
but your 2lst Century training prevents 
you trom making yourself understood to a 
20th Century public. My plan is to run one 
of your inventions every month, in plain 
English fully illustrated. That means that 
it will probably take over two years to deal 
with all of your more important inventions. 
At the end of this period the articles can 
be published in book form, a thing that 
does not exist at present. The plan is two- 
fold. First, the world at large will at last 
understand the highly important work you 
have accomplished and will fully recognize 
you. Second, it will be of greatest benefit 
to Science, to whom your inventions will 
then not be the sealed book they are today.” 


Knowing that Tesla had in the past con- 
tinuously refused similar offers of dozens 
of great publishers of this country as well 
as abroad, I was not at all sanguine of my 
own plan. Great was my surprise there- 
fore, that he not only gave his consent, but 
he actually agreed to prepare each article 
personally with the Editors’ collaboration. 


Dr. Tesla wants it expressly understood 
that he is undertaking this great work 
chiefly to educate the young generation. 
He felt that he could not possibly reach 
such a large electrically trained young man- 
hood, save thru the medium of the ELec- 
TRICAL EXPERIMENTER. With its circulation 
above 100,000, all enthusiastic experiment- 
ers, Tesla feels that his greatest mission in 
life, namely, to assist our rising generation. 
will come near fulfillment. 


Nikola Tesla’s articles will therefore 
run serially every month in the ELEC- 
TRICAL EXPERIMENTER. The ar- 
ticles will be entitled: “My Inventions” 
—by Nikola Tesla. Every article will be 
entirely original; each will be illustrated 
with our own new jllustrations and with 
such wash drawings as made this jour- 
nal so successful. The first article will 
appear in our February number. 


We wish to congratulate ExrerIMENTER 
readers for having obtained for them prob- 
ably the greatest technical news feature of 
a generation. 1] caution you: Expect much! 


FARMERS AND ELECTRICITY. 


Within the past three years the farmers 
of the United States have purchased one 
million automobiles and 100,000 tractors 
and innumerable pumping engines, , and 
other devices run by electricity, according 
to widely publisht estimates. Farmers ev- 
erywhere are rapidly advancing in the 
same direction, Progress in labor-saving 
contrivances being phenomenal in this coun- 
try. A motor does the churning; a motor 
runs the sewing machine and the washing 


You benefit by mentioning the “Electrical Experimenter’ when writing to advertisers. 
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machine. 1 
country districts at the rate of many miles 
per day, and all farm machinery is being 
operated by the aid of tractors, which now 
haul the wagon and work the hay loader in 
the hay field. Next year. it is said, reapers 
and mowers in great numbers will be drawn 
by tractors. 


DEVICE FOR PROTECTING ELEC- 
TRIC MOTORS. 


A motor protection system which, it is 
claimed, does away with the trouble and ex- 
pense of cleaning motors, has been devised 
and marketed. The usual type of installa- 
tion, it is pointed out, in working out this 
system consists of casings which enclose 
each end of the motor and make it dust 
proof. A fan is attached to the end of the 
motor shaft, a dust separator, and an air 
intake pipe running to a clean air supply 
out of doors. When the motor is started, 
the fan draws in the cool, fresh air thru 
the dust separator and forces it against the 
rear end of the motor. thru the windings 
and out thru the laminations. Part of the 
air is forced thru a by-pass to the front 
hood so that the same action takes place 
on both sides of the motor. 

As a result, it is pointed out that the 
motor is kept clean and has a Jarge volume 
of cool, clean air constantly passing thru it 
which carries away the heat as fast aS gen- 
erated. Motor casings are provided with 





Forced Alr Cooling Apparatus Shown In- 


stalled on a Motor. 


large doors to permit of a ready inspection 
of brushes, resistance, air-gap, bearings, 
and the like. The dust separator is also 
provided with doors so that the screens can 
be readily removed. The equipment can be 
applied to motors without moving them and 
requires a short time to install. Besides re- 
ducing the temperature and increasing the 
eficiency, the maker points out that the 
protection provided allows the carrying of 
a large overload without shortening the life 
of the motor and eliminates fire hazards. 


DANIELS TELLS OF FOE RADIOS 
SCOUTS FOUND. 


A telegram from Secretary of the Navy 

Daniels received by the Boy Scouts of 
America characterized them as “chivalrous 
young crusaders” because of their work 
during the war. It also disclosed that the 
Scouts, working on behalf of the Govern- 
ment, had discovered hundreds of illegal 
wireless plants. 
_ Twenty-six of these plants were found 
in one day. A German alien, operating an 
underground radio station with a small 
New England river supplying the motive 
power, was taken into custody and interned. 
This plant was said to have been exchang- 
ing German Government messages between 
America and Berlin. Details of these scout 
acs are expected to be made public 
ater. 
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“T Can Succeed!” 


‘‘What other men have done with the 
help of the International Correspondence 
Schools, I can do. If the I. C. S. have 
raised the salaries of other men, they can 
raise mine. If they have helped others 
to advance, they can help me. To me, 
I. C. S. means ‘I CAN SUCCEED.’ ”’ 


Make up your mind right now that not 
another day shall pass until you have 
made your start toward success. 


For 27 years men in offices, stores,shops, 
factories, mines, railroads, and in the 
Army and Navy have been winning pro- 
motion and increased salaries through 
the I. C. S. More than 100,000 men and 
women are getting ready righf now with 
I. C.S. helper the bigger jobs ahead. 


No matter where you live, the I.C. S. will come to 
you. No matter what your handicaps, or how small 
your means, we havea plan to meet your circurm~ 
stances. No matter what career you may choose, 
some one of the 280 1. C. S. Courses will surely suit 
your needs. 


When everything has heen made easy for you— 
when one hour a So spent with the I. C. S. in the 
quiet of your own bome will bring you a bigger 
income, more comforts, more pleasures, all that 
success Means——can you let another single price- 
less hour of spare time go to waste? Make your 
start right now! Thisisallweask: Without cost, 
without ohligating yourself in any way, put it up 
to us to prove how we can help you. Just mark 
and mail this coupon. 


wae eee eee FEAR CUT HEAL same S 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 6170, SCRANTON, PA. 

Explain, without obligating me, how I can Qualify for tho 

position, or In the subject, before which } mark X. 
ELECT ICAL ENGINEER (JSALESMANSHI2 
Eleetrlo Lighting and ys. ADVERTISING 
Electric Wiring Window Trimmer 
Telegraph Engineer Show Card Writer 
Telephone Work Sign Palnter 
MECUANICAL ENGINEER Raiiroad Tralnmeno 
Mechanteal Deafismac YLLUSTRATING 
Maebine Shop l'ractice Cartoonin 


Toolmaker BOOKKEEPER 


Gas Engine Operating [ )S$tenographer and Trpist 
CIVIL ENGINEER ‘jGert. Pub. Accountant 
Survering end Merolor TRAFFIC MANAGER 4 
MINE FOUEMAN or ENGR Railway Accouarot 
STATIONAULY ENGINGEI Commercict Law 

Marine Engineer GOOD ENGLISI2 

Ship Draftsman | Teacher 

ARCHITECT Common Behoeol Sahleets 
Coatreestor and ilnlider Mothe matics 


Coocrete Bullder Rallwoy Mali Clerk 
Structural Enxineer AUronOnwi.e OPERATING 
Auto Repelcing 


PLONDING anh HEATING 
Nevigation [Freres 


Sbeet Meta) Worker 
Textile Oversect or Supt. 
CHEMIST 


AGRICOLTUNE Freoch 
Poaltry Italatac Itakize 
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Present 
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“Uncle Sam” needs thousands of opetators aud ts calllng for more all the time. Here ts your 
chance lo become an expert telegrapher at a amalt cost. The practice outfit shown here !a exactly 
the same as used by the United States Signal Corps and comprises the following : 

A bighiy polished mahogany finished wood base, a real high frequency buzzer giving a high 
note. with alckel-plated case, regulation nickel-plated ateet tever key. Also brass etched plate show- 
Ing the three international codes mounted on the hase for quick practice. A new feature not found 
ob any Other set. You simply cannot misiay this code. 

This outfit quickly gives sou apeed, apd enables you to learn telegraphy, Morse or wireless code 
fn a short time. Special attenifon Is called to the buzzer which gives a clear high note, not a 
rattling poise as many loferior outfits cow op the markel, IMMEDIATE DELIVERY, We ship the 
same day that order ts recefred Your money refunded If you are pot satisfied. 


Price as eutrap ge tncluds suMfctent pestege 
Shlopinge welght 2. 80 for malling. Send for 
Size over elf an ye - free fitcateated talder. 


THE TEWNO CO. 180 CHAMBERS ST., NEW YORK 








» 





Che Breakers 


Atlantic City’s Newest 
Fire-Proof Hotel 


Ocean Front. Unusually attractive 
during the Autumn and Winter sea- 
sons. 





American and European Plans 


Luxurious lobbies, spacious verandas and sun parlors overlooking the ocean. 
Charming afternoon musicales and evening concerts. A palatial residence 
for those seeking rest and recreation. Sea water baths. Fireproof garage. 
Illustrated bookJet sent on request. 


_-—— SEO SSSHST FESR OTST HRPIAIESS 


MAGNETIC OUR lights will shine and sparkle with de- 
RECTIFIER light, your horn will squawk raucously and 
Pate your engine will turnover enthusiastically if 
Apri 18. 1018 you play godfather to your starting and light- 
ing battery by giving it an 


F-F BATTERY BOOSTER 


A few minutes of your time once a month or 30 will 
rejuvenate your battery and prolong indefinitely its 
working isfe. 


: Write today for bulletin No. 12 and obtain a preserip- 
tion for this battery panacea. 


The France Manufacturing Company 
10325 Beren Rond, Cleveland, O. 





Thia instroment is offered at an extremely low 
,ce. Ft ts excellent for building your own radio 
amplifier. Can elso be used in many experiments 
there a aenaltive microphone le required 


DETECTAGRAPH $15 


Thie detecting inatrument of marvelous sensilrity 
can be used for detecting secret conversations Oul- 
ht conelats of Senalilye Trangmilter. 25 ?%t Black 
Cord. Receiver, Tleadheod, Case and Battery. 


Send far One Today and Convince Yoursel 


“GASTON BOISSONNAULT 


26 Cortlandt S t New York 
-_" idee’ of Super-Seeallive Microphone Apparaius ag! i DETECTAGRAPH $15 








A WIRELESS OUTFIT FOR 0c MEipIGT C0 taeda dem te 
olees for Over ycace Inyviaiblé 

Se eter iced Sees, terre Aoti-septic Ear Druma restored my hear- 
aazes to your friends and aweethearts or oelabbors ing ao mapped Hesd Noises. and willdo 
acrose the hall, ete. This outfit consfets of two me- > it for you. They are Tiny Megaphones. 
chanical anspper sounders., one for atetion ; -— u Cannot be seed wheo worm. aty to put 


twa codes of Morse Alphabet, which, with practice, fs en Come 
enable sou to operete any telesrapb Foal Gnas. fis cary tonnes eT rnt al 


postpatd, for 20¢ in cota. 
= sworn statement of bow l recovered 
THE A. 8. CO. 1305 Peeste St. CHICAGO 7b bearing. A. O. LEONAR 


‘Suite 369 70 5th Ave., N. Y. City 
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DEAFNESS IS MISERY 


January, 1919 


THE EFFECT OF STATICS ON 
WIRELESS TRANSMISSION. 


(Continued froin page 627) 


energy received, even if it could be col- 
lected in its totality, is infinitesimal and 
would not actuate the most sensitive instru- 
ment known were it magnified many million 
times. The fact is these waves have no per- 
ceptible influence on a receiver if situated 
at a much smaller distance. It should be 
remembered, moreover, that since the first 
attempts the wave lengths have been in- 
creased until those advocated by me were 
adopted, in which this form of radiation 
has been reduced to one-hillionth. 

When a circuit, connected to ground and 
to an elevated capacity oscillates, two effects 
separate and distinct are produced; Hertz 
waves are radiated in a direction at right 
angles to the axis of symmetry of the con- 
ductor, and simultaneously a current 1s 
passed through the earth, The former 
propagates with the speed of light, the lat- 
ter with a velocity proportionate to the 
cosecant of an angle which from the origin 
to the oppasite point of the globe varies 
from zero to 180°. Expressed in words, 
at the start the speed is infinite and dimin- 
ishes, first rapidly and then slowly until a 
quadrant is traversed when the current pro- 
ceeds with the speed of light. From that 
region on the velocity gradually increases, 
becoming infinite at the opposite point of 
the globe. In a patent granted to me in 
April, 1905, I have summed up this law of 
propagation in the statement that the pro- 
jections of all half waves on the axis of 
symmetry of movement are equal, which 
means that the successive half waves, tho 
of different length, cover exactly the same 
area. In the near future many wonderful 
results will be obtained by taking advantage 
of this fact. 

There is a vast difference hetween these 
two forms of wave movement in their bear- 
ing on the transmission. The Hertz waves 
represent energy which is radiated and un- 
recoverable. The current energy, on the 
other hand, is preserved and can be re- 
covered theoretically, at least, in its entirety. 
If the experts will free themselves from the 
illusions under which they are laboring. 
they will find that to overcome static dis- 
turbances all that is needed is a properly 
constructed transmitter and receiver with- 
out any additional devices or preventives. 
I have, however, devised several forms of 
apparatus eliminating statics even in the 
present defective wireless installations in 
which they are magnihed many times. 
Such a form of instrument which I have 
used successfully is shown in the annexed 
photograph. These phenomena have been 
studied by me for a number of years and 
I have found that there are nine or ten 
different causes tending to intensify them. 
and in due course. I shall give a full de- 
scription of the various improvements | 
have made, in the ELecrrica, Experti- 
MENTER. For the present I would only point 
out that in order to perfectly eliminate the 
Static interference, it is indispensable to 
redesign the whole wireless apparatus as 
now cmployed. The sooner this is under- 
stood the better it will be for the further 
evolution of the Art. 


A means of making use of the electric 
magnet under water has been devised in 
Japan, and it promises to be of great assis- 
tance in locating sunken vessels, to recover 
which salvage operations on a big scale are 
expected after the war. 


With the aid of special oxygen masks air- 
plane experts believe that air fighters will 
be able to carry on battles five miles above 
the earth. 


January, 1919 


NEW BATTERY CHARGER SIM- 
PLICITY ITSELF. 


For the Garage Man going into Battery 
or Service work on an ample scale, or for 
the Garage that has outgrown its present 
equipment, an Ohio concern has brought out 
a new 32 battery capacity Charging Outfit 
shown herewith. 

With this outfit batteries in all stages of 
charge can be handled by the four charging 
lines provided, caring for eight batteries 
in each line. Batteries requiring different 
charging rates can be handled according to 
their individual needs, due to the ample 
output of the machine. Different voltage 
batteries can also be charged in the same 
line, due .to the automatic voltage control 
of the Generator. 

With this outfit, battery charging work is 
claimed to be very profitable, and the mak- 
ers state they hae designed the outfht 
wholly with the idea of bringing the Garage 
the largest profits possible from this class 
of work. 


Compact Battery Charging Outfit of capacity 
Ample for Average Public Garage and Ser- 
vice, Statlon. 


DO YOU ASSOCIATE COLORS 
WITH FIGURES? 


The recent letter to Science from David 
Starr Jordan called to my attention a fact 
which I did not know before, says Arthur 
Bessey Smith, the well-known telephone 
engineer, in that journal. On mentioning 
it to my laboratory assistant, Mr. Herbert 
Edward Clapham, he said that he, too, as- 
sociated colors with the letters of the al- 
phabet, but not with all, and that figures 
were also associated with colors. At my 
request he wrote out the following list: 


A gray O black 1 white 

B lightred P brown 2 red 

C black Q —-—— 3 light red 

D pink R ——— 4 gray 

E scarlet S white 5 white 

F pink T red 6 white 

G —-—— U golden brown 7 golden 

H yellow V gray 8 brown 

I white W -—-—— 9 red 

J white Xx ——— 0 black 
i ce Y white 

L—_—— Z red 


M olive green 
N olive green 

Altho | have never associated colors 
with letters or figures, from my earliest 
recollection I have always thought of let- 
ters and of figures arranged in certain 
relative positions. The origin of this I do 
not know. It might have been something 
in the presentation of these things by my 
first teacher, or the manner in which little 
wooden sticks were laid out on my desk 
in the first number work. These little 
sticks, each about 3 mm. in diameter and 
20 mm. long, had been split out of pine for 
me hy my father, 
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These 
books | 
were writ- 
ten by ex: 
perts in plain, 


everyday language. 
free from puzzling technical 


WANTED: 


OFFICE MEN 
, Auditors. Accountants. Office Man- ° 
agers, Credit Men, Cashiers, Bookkeep: 
ers and Cost Clerks —31.200 to $7,500. 
FACTORY MEN 
Electrical and Mechanical Engineers. Fac- 
tory Managers. Superintendents. Foremen, 
Designers, Draftsmen — $1,500 to $12,000. 3 
: CONSTRUCTION MEN | 
Civil and Structural_ Engineers, Transit- 
men, Construction Superintendents and | 
Foremen, Estimators, Designers and 
Draftsmen — $1,200 to $10,000. 
TRADES — Machinists and Tool- 
makers, Auto Repairers, Electri- 
i i Engineers, 
Firemen, Plumbers, Car- 
pentera. etc.—$1,200 


these positions 
were advertised 
in a single issue 

of a Ghicago 
newspaper 


All 
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Carpentry and 
Contracting 
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ro aw 
You 
Fill - 


Which one of them could 
you fill? If you haven't the 
knowledge necessary to 

break into the big-pay class, 
decide to get that knowledge 

NOW! Any of the books 


listed below will quickly fit 
you for a well-paid job—-at home 


your spare time. 


Fire Prevention 
and Insurance 


€. Five aes, ope, panes and Four onimiets 1500, pages aad 

e more an ulustrations, WwWustrations, Glagrams, 

terms. i Numerous illustra pera [> Contracttr. BU forms, ete Pre — f ah debts 
ing Superintendent a ar- erman, t erk, inspector 

tions, diagrams and tables penter oréfan. Reynlte a ere ' Regular price, 
make difficult price,$25.00. Special price,$17.80. $20.00. Special price, $15.80. 


points as simple 
as A-B-C. They 
are handsome- 

ly bound in 4 
half or full 

leather (ex- 

cept Law 
and Practice, 
which 1S 
bound in law 
buckram) and 
stamped in 
gold. Fill out 
the coupon. 


Automobile 


Engineering 
Five volumes, 2100 pages and 
2000 illustrations, Prepares for 
Garage Foreman, Automobile 
Mechanic or Chauffeur. Inval- 
uable to car owners, Regular 
price,$25.00. Special] price,$17.30. 


MachineShop Practice 


Six yolumes, 2300 pages amd 
2500 illstrations. Prepares for 
Superintendent 
or Foreman, Foundryman, Pat- 
tern Maker, Tool Designer or 
rice, 
19.80, 


Sanitary, Heating and 
Ventilating Engin’ring 
Four volomes, 1454 pages and 
more than 1400 illustrations, 
etc. Prepares for Sanitary 
Engineer, Heating and Venti- 
latine Engineer, Master 
Plumber or Plumber. Regular 
price.$20.60. Special price,333.80. 


Regular 
330.00. Special price, 


50c A WEEK; 


Yes, if you decide to keep the set you 
have selected, send $2 within seven 
days and then $2 amonth (50c a weck) 
until the present low Drice 


paid. 
generous offer? 










Civil Engineering 


Nine volumes, 3900 pares and 


| 3000 illustrationa, plates and 


diagrams, Prepares for Civilor 
Structural] Engineer, Transit- 
man, Estimator, Designer or 
Chief Draftsman. Regular 
price, $45.00. Special price ,$29.60, 


Telephony and 


Electrical Engineering 


Seven volurmea 3000 pages aid 


2600 illustrations, plates and | 


diagrama. Prepares for Elec- 
trical Engineer, Power Plant 
Superintendent, Substation Op- 
erator or Electrician. Regular 
price $35.00, Special price,$19.80. 


Accountancy and 










Have you ever heard of a more 
Remember. you lake 
no chances whatever—we send the hooks for 
examination and you are not obliged to keep 
them if you do not care to buy. 
coupon vair—before you turn the page. 


diagrams. 


Steam and Gas 


Engineering 
Seven volumes, 3300 pares and 
2600 illustrations, plates, dia- 
grams, etc, Prepares for Sta- 
tionary, Marine or Locomotive 
Engineer or Fireman. Regular 
price,$35,00. Special price$1 80. 


Law and Practice 
(with Reading Course in 25 
bound pamphicts), Thirteen 
volumes, 6000 pages and 24 illus- 
trations, Prepares for alf Bar 
Examinations. A wonderful 
aid to business men. Regular 
price,$72.00, Special price $39.30. 


Practical 


Accounting 
Four volumes, 1340 pagea and 
g00 illustrations, plates nnd 
diagrams. A. questions 


and practica) problems, Pre- 
area for Accountant, Book- 
Genser or Cost Clerk. Regular 


price,$20.00. Special price,312,80, 


Please send me 


has 


q 
i 
1 
been 5! 
5 
a Nae 
Mail the ; Address 
a Reference . 


Telegraphy 

Four volumes, 1728 pages and 
2000 jllustratione, plates and 
Prepares for Tele 
pians Engineer, Wire Chief, 
xchange Manager, Trouble 
Man or Telegrapher. Regular 
price, $20.00.Special price.$12.80. 


Reg OF ...... 
for 7 days*® cxaminat Y 
thorouxbiy and, if saavafted, will send $2 within 7 duya and $2 each Mmunth until b 


havc psid the apeclal price of 


Business Management 
Ten volumes, 3680 pages and 
1987 illustrations, forms, ete. 
Prepares for Certified Public 
Accountant, Auditor, Offiec 
Manager, Accountant, Credit 
Man or Bookkeeper, Regular 
price,$50.00. Special price $24.80. 


= | Week 


We'll gladly send you any set for 
seven days’ examination. Don’tsend 
us a penny; just pay the small ship- 
ping charge when the books arrive. 
Examine them carefully—use them 
at your work for an‘entire week. At 
the end of that time, if you feel they 
aren’t worth far more than we ask, 
return them at our expense, lf you keep 


them, pay the bargain price on the easy 
terms explained below. 


American Technical Society 
Deop?. 3389 Chicaso, U. S.A. 


5 AmericanTechnical Society, Dept. X3389, Chicadzo, Jil. 
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CHEMISTRY! 


wm We present herewith to our friends our new E. I. Co. Chemical 

Laboratory which contains real chemicals and apparata to 

perform real chemical experiments. This outfit is not a toy. 

DO YOU KNOW ? put up merely to amuse, but a practical laboratory set, with all 
: the chemicals, apparata and reagents necessary to perform 

Do yaulknow howto mice) tricks? real work and to teach the beginner all the secrets of inor- 


Do you know how cloth is bleached? ganic chemistry. With this outfit we give free a book con- 
Do you know how to teat soil? taining a Treatise in Elementary Chemistry, useful data and 
Do you want to make invisible ink? recipes, and 100 instructive and amusing experiments. 


Do you know how to test flour? 
Do you know how Chlorine Smoke and | ; 7 a 
Chlorine Gas (German War Gas), is made? | 7 ¢—rrem ‘ 


: | 44 
struction Book / e 
a, _ Chemicals 
These and hundred other interesting quee- : r ERIMEN | | 17 


tions are answered and demonstrated with our | A . 
| Apparata 


Chemietry Laboratory which we present here- 


with. 
The chemicals furnished are all tech- = = ee . =P ee —< a Instruction 
nically pure and put up in appropriate iy Book with 


What do you know about chemistry in gen- | 
eral? 















wooden boxes and glass bottles, and 
there is a sufficient quantity to make 100 Ex- 
| periments 


dozens of experiments with each. The 
» PRICE 


apparata are of atandard laboratory size 
$5.00 


and quality. 
Es x Shipping 
a al Weight 10 Ibs 


CAN BE SHIPPED 
BY EXPRESS ONLY 


Altho all chemicals have nearly dou- 
bled in price, we have decided not to 
raise the price for this outfit for the 
present. 








| ; f 

Read the list of chemicals and apparata | 
and look at the actual photograph of | 
the outfit at your right. 


And order one today! 


THE E. I. Co. CHEMICAL  GORTSLe 
DESCRIPTION OF THE OUTFIT 


It contains the following 44 chemicals: 


Ammonium Chloride Brimetone Ferrous Sulphate lron Chloride 

um Iron Oxide Nickel Sulphate Calcium Oxide 
Antimony : Sulphate of Zinc Sodium Phosphate Stannous Chloride 
Boracic Acid Magnesia Carbonate Zine Carbonate Nickel Chloride 
Charcoe) Zinc, Metellic Ammonium Sulphete Hydrochloric Acid 
Sodium Nitrate Sodium Bicarbonate Ammonium Carbonste Sulphuric Acid 
Sodium Carbonete Sodium Sulphate Ammonium Aqua lodine 
Sodiam Borate Sodium Chloride Calcium Chloride Mercury, Metallic 
Sodium Sulphite Calcium Sulphate Chloride of Zinc Tin, Metallic 
Manganese Dioxide Barium Chloride Copper Sulphate Litmus Paper 
Oxalic Acid Lead Acetate Glycerol Ferrous Sulphide 

The following apparata are furnished: 

One Standard Washbottle Six Assorted Teet-Tubes Glass Tubing 


One Alcohol Lamp One Test-Tube Holder One book containing Treetise on 
One Conical Glass Measure 


One Erlenmeyer Flask Ten Sheets of Filter Peper Elemontary Chemistry and {00 
One Glass Faonnel One Glaes Dropper Chemical Experiments to be per- 
One Delivery Tube One Spoon Measure formed with this outht. 


THE ELECTRO IMPORTING Co., NEW YORK, ™sraur® 


SEE OUR FULL PAGE AD ON PAGE 679 FOR FREE CYCLOPEDIA 


UNA UULTLA 
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ELECTRICAL EXPERIMENTER 


ADVICE 





Edited by H. GERNSBACK 





Ila this Department we publish such matter as is of iaterest to inventors and 
those who are in doubt as to certain Pateat Phases. 


cannot be anwered by mail free of charge. 





articularly to 
Regular inquiries addrest to “Patent Advice” 


Such inquiries are publisht here for the benefit of all 


readers. {ff the idea is thought to he of importance, we make it a rule not to divulge all details, in 


order to protect the javentor as far as it is possible to 


do so. 


Should advice he desired by mail] a nominal charge of $1.00 is made for each question. Sketches 


and descriptions must he clear and explicit. 





Only one side of sheet should he written on. 





Readers’ atteation is called to the fact that 
due to the great amount of letters to this de- 
partmeot it is quite impossible to answer them 
all thru these columns. The inquiries answered 
fn this issue date as far hack as July, and if 
readers wish speedy service they should care- 
fully mote the announcement appearing in the 
preceding paragraph. . 


Code Practise Instrument. 

(289) Geo. R. Griffin, Troy, Y., writes: 
“I! have noticed in the November number of the 
EvectricaL ExPErrRIMENTER an article by A. E. 
Kopp, New Middletown, Ind., called ‘Code Prac: 
tise Instrument’ and the fault you had found 
with it. have ao idea which might be of value 
to Mr. Kopp’s instrument, 4nd am enclosing copy 
of same with the request to publish the device at 
your convenieoce.”’ 

Mr. Griffin suggests putting the lamp of the 
Practise outfit rigbt on the key lever as shown 
io our illustration. By this means the hulb is 
screwed in the socket made for that purpose on 
the lever of the key. This has a tendency to 
light the bulh on the downward stroke instead of 
the upward stroke. 

A. This strikes us as a good solution of Mr. 
Kopp’s idea, hut of course in this case Mr. Grif- 
fia and Mr. Kopp should really be joint inventors 
in any future patent action. The solution seems 
satisfactory offhand. 


os, bulb 
€ i - y 
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Improved Code Practise Instrument. 












Diving Mine. 

(290) W. F. Ashe, Jacksonville, Pla.. writes: 
“Has there been a patent issued for a ‘diving 
mine’—power to be furnished by small motor or 
clockwork—one that will take in water on the 
surface of the sea, which will cause it to sink 
to let mine rakes pass by. and after it has gone 
down to about fifty feet, it will throw out water, 
and thus cause it to rise in time to blow a battle- 
ship up?” 

.. To our knowledge there has never been 
anything of this kind invented hefore, and we 
have never seen any reference to it. We think 
a device of this kind is more or less impossible. 





Safety Soap. | 

(291) WW, L. MeGonan, Holdenville, Okia., | 
writes: “To your knowledge has there been any 
device patented for preventing soap from heing 
stolen or destroyed from public places? Further- 
more what do you think of such a device. The 
device which speak of is compnsed of a flat 
stcel which runs thru the center of the soap and 
is fastencd by chain at one end and small lock | 
on the other. ,Any information that you can 
give me concerning this matter will be greatly 
appreciated.’”’ 

A. This is a very old idea, and one which we 
bave seen in actual use in hotel and public wash- 
rooms vears and years ago. There is nothing 
nove) about this. amd nearly all of these devices 
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have been superseded hy automatic soap dispensing 
machines, such as liquid soap, where you only have 
to press a button to get a thimblefull of liquid 
soap in your hand, or the other device whereby 
you turn a handle which puts soap sbavings into 
your band. 





Invisible Periscope. 

(292) Mr. Geo. Ulrich, Newark, N. J., sub. 
mits an idea of what he calls “invisible pertscope”’ 
scheme. The outside of the periscope tubing is 
to be surrounded with a heavy glass tube while 
the space between the periscope tuhe and glass 
tube ts to be filled with sea water. The periscope 
tube is to be painted to match the sea water. Our 
advice is asked. 

A. While au ingenious idea, this is not dif- 
ferent from many other similar devices which 
have been suggested in the past. The trouble 
is that it is not the periscope itself which makes 
the trouble, but the V-shaped wake of churned, 
white water which is left behind as the submarine 
speeds thru the water. The periscope itself can 
be and has been camouflaged in the past in such 
a way as to render it almost invisible within a 
hundred yards. Of course, this is all right while 
the submarine is not pov but once it starts 
moving, the periscope immediately leaves a tell: 
tale wake behind. 





Ice-Cream Cone. 

(293) Gardner S. Wyman, Pittsburgh, Pa., 
says: "I would like to submit a plan for a paper 
ice-cream cone that is te take the place of cake 
cones now in us¢, as I understand there is a 
shortage of the latter; the plan is to make a cone 
of the same shape as cake cones out of fairly 
heavy wax paper, the.latter to unroll like a paper 
pencil as the cream is eaten away.” Our advice 
is asked on this idea. 

We are afraid that while it looks feasible 
On paper, it would uot work out in practise for 
the reason that it would at best be a very mess 
Operation to thus unroll the wax paper, Hien 





surely would splash melted cream over the eater. | 
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Don't Lose Your Rights 


“Before disclosing your invention to 
anyone send for blank form “Evidence of 

onecption’’ to be signed and witnessed. 
A sample form together with printed in- 
structions will show you just how to work 
up your evidence and establish your rights 
before filing application for patent. As 
registered patent attorneys we represcut 
hundreds of inventors all over the U. S. 
and Canada in the advancement of inven- 
tions. Our schedule of fees wi)l be found 
reasonable. The form “Evidence of Con- 
ception,’ sample, instructions relating to 
obtaining of patent and schedule of fces 
sent upou request. Ask for them,—a post 
card will do. 






















255 OURAY BLDG., 
WASHINGTON, D. C. 












INVENTOES. Send us a sketch. madel. of 
photo and written description af sour laventioa 
for advice regarding pateat Protection. No chargs 
for this service. 


™ Patents we secure advertised with- 
out charge in Popular Mechanics Maga. 
zine. 
20 years’ experience. Prompt personal service, Our 
experience aud knowledge In patent matters often 
enables us to advise regarding patentabllity witbout 


expense to the inventor. Particulars Free. Write 
us today. 


TALBERT & TALBERT, Patent Lawyers 
4287 Talbert Bldg., Washington, D. C. 


PATENTS 


Inventors Invited to Write for Information 


and Particulars 
Highest Refereoces. Best Results. 
romptness Assured. 


P 
WATSON E. COLEMAN 


Patent Lawyer 
624 F Street N. W. Washington, D. C, 
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COPYRIGHTS 





Before disclosing an invention, the inventor should write for our blank 


form “EVIDENCE OF CONCEPTION”. 


This should be signed and witnessed 


and returned to us together with model or sketch and description of the invention, 
and we will give our opinion as to its patentable nature. 


Our [Illustrated Guide Book. HOW TO OBTAIN A PATENT, sent Free on 


request. Contains full instructions 


regardin 


Patents. Trade-Marks. Foreign 


Patents, Our Methods, Terms and 100 Mechanical Movements illustrated and de- 


scribed. Articles on Patent Practice and Procedure, and Law Points for inventors. 
An actual search of United States patents made in all cases hefore preparing application for patent 


Electricol Cases a Specialty 


Highest References 


Prompt Attention Reasonable Terms 


FREE COUPON! 
VICTOR J. EVANS & CO., Patent Attornevs 


New York Offices: 
1001 to 1007 Woolworth Bidg. 


Pittsburgh Offices: 
514 Empire Bldg. 


Philadelphia Offices: 
135 S. Broad St. 


Main Officea: 779 Ninth Street, N. W., Washington, D.C. 


Name 
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MILLIONS 


OF DOLLARS 


are being spent NOW for pew 
ideas of all kinds, Never befare 
has the demand for good ing 


PROTECTED BY OWEN 

ENTS been $0 creat—or profitable 

to the man caho will Dut use his 

brains. Send for my four free books and find 

mut what inrentinns sre needed. 

THESE ARE FREE! SUCCESSFUL PATENTS—s 
-i2-pegs gulde to success: 

STEPPING STONES—hundreds of hinta of 

ideas wanted. truth shout Prizes for tnren: 

cos: PATENT B S—contains otcr 400 

requests for OWEN PATENTS. with tdeas de- 

sired: PATENT PROMOTLON—tells how to 

eell your Patent, etc. 


tll Belp withour charge to acli yoor idea 
by advertising it and otherwlss putting sou in 
touch with Drospectire buyers. Send sketch or 
model for free oPinion as to patentabillts, cost 
o¢ Patent. ete Adrice Costs nothiog. Write 
today for my books. A postal request wilt do. 


| RICHARD B. OWEN, Patent Lawyer 


[84 Owen Bullding 2276-8 Woolworth Bldg. 
Waehlagton. 0. C. New York Clty 





QChivbosed CaCepreeeeviaeeiverace cegapatess 


PAT aN fk 
Trade Marks 


Send sketch or model 
tor actual search and 
report. Write for Book- 
let of instructions on 
patent practice and 


procedure. Prompt 
personal service.... 


Geo. P Kimmel 


Patent Lawyer 


88-M Oriental Bidz. Washington, D.C. } 
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LACEY & LACEY 


Attorneys-at-Law—Pateot Practice Exclusively 


Solicitors of 


U.S. and Foreign Patents 


Trade-Marks, Copyrights 


642 F Street, N. W., Washington, D.C. 


Write Us for Our Ineentora’ Book 
PATENT-SENSE 


ESTABLISHED 1868 





U.S. PATENTS 





Our facilities for aecuring pateots enable us to 


giva prompt aod reliable eervice at reasonable 
ratea. Inventors are invited to write to us re- 
garding Questions appertaining to securing pat- 
ent protection. Ail matters recelve prompt at- 
Seod sketch for prelimkoary examtna- 


tention, 
tion, Books frea on request. 

A. M. BUCK & CO., Patent Attorneys, 
205 Second Natl Bank Bide. Washington. BD. C. 
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Electric Radiator. 


(294) Earl F. Hobbs, St. Louis, Mo., has an 


| idea of a hot water radiator, electrically beated 


with expansion tank and built on wheels so it 
could be moved from one location to another 
and from room to room. It could be made ont 
of 34 inch pipe with about a 500 watt element 
made from nichrome wire. The radiator to have 
a medium aod a low point. 

- There is nothing fundamentally new in 
electrically beated water radiators as our ¢or- 
respondent suggests in his fetter. We bave in the 
EvectricaL ExXpPrrineNntTeR often described num- 
erous electrically heated radiators of this sort. 


Poison Shell. 

(295) Josepb Viertbaler, Philadeipbia, Pa., sub- 
mits deseription and device of a poison sbell which 
comprises ao ordioary shell with a bollow ceater. 
Poisoned gas is enclosed in tbe sbell, the latter 





| ts put tn tbe sbell when manufactured. Our 


advice is asked. 

There is notbing new at all about this, and 
the present gas shells as bave been used by the 
Germans as well as all the Allies and the 
States are made along precisely tbis plan. 


Fan Guard. 

(296) Ladimir H. Svoboda, Cleveland, Ohio 
writes: “As editor of the ‘Patent Advice’ | 
would appreciate your advice on the following: 
Would it be advisable to employ a guard for a 
staall special electrical fan baving blades but 3” 
long? he guard if employed must be dissectable. 
I bave been advised to use a 'sand guard.’ Could 
you give me details as to this or any otber dis- 
aectable guard?” 

A. We see Bong fundamentally dificult in 
making a detachable tan guard to work in con- 
junction with a small fan. It seems that any 
mode] shop or a clever experimenter ought to 
be able to devise such a guard, which seems a 
very simple uodertaking. We do not know, 
however, what you mean sand guard. We 
do not know to what this refers. 


nited 








Telephone Receiver. 

(297) Frank W. Harrington, Fulton, IJl., sends 
in a sketeh of a telepbone receiver which we re. 
roduce herewith. e¢ idea is to employ two 
obbins Baas a ¢central opening which are to 
pull in two soft iron needles 1/32 inch in diameter 
attached to the diafram as shown. We are asked 
tf this design is good, whether the telepbone is 
sensitive and whether the device has ever been 
tried before. 

This is a similar idea to one described 
some time ago in these coluinns. Right bere we 
want to say that any telephone receiver aa a 
rule,—with very few exceptions,—which has its 
diafram weighed so as to interfere with the free 
vibration of the latter, usually igs less sensitive 
than tbe diaframs which swing free. We are 
quite convinced that the construction shown by 





Novel idea in Telephone Recelver Design. 


our correspondent would not prove very sensitive. 
The idea 1s of course not new, having been tried 
quite a number of times before. 





Soldering Iron. ; 

(298) K. Mowat, Atkins, Mich., writes: ‘Will 
you please tell me if an electric soldering iron 
which operates on six volts, six amperes 139 pat- 
entable. It has three holes bored in the iron in 
which is placed carbon of a certain size insulated 
by asbestos and connected together by copper 
) ia asbestos which 

on by iron wire twisted at the ends. 

A. Without «knowing all the details of the 
copatruction, it is impossible to tell where this 
deviee would be patentable or not, and if it 
would work out in praetise. We would advise our 
correspondent to first build a model and con- 
vinee himself if it works satisfactorily before at- 
tcemPiing to patent it. 





NEW “GERMAN” ALARM CLOCK. 
An electric alarm clock which awkens 
deaf sleepers by jarring their beds has been 
invented in Germany. 
They should put one under the Kaiser’s 


bed to awake him to the fact that the Pots- 


dam Gang is “spurlos versenkt!” 


January, 1919 


NEW ELECTRIC FIRE DETECTOR 
AND ALARM. 

The new quick alarm fire detector here 

shown supplements and supersedes watch- 

men. It 1s superhuman in responsiveness, 


New Type of Electric Fire De- 
tector and Alarm. 





incessantly watching every part of the home 
or building. It operates the moment the 
air in close proximity to the ceiling becomes 
heated at the rate of 4 degrees Fahrenheit 
per minute. For example: A single news- 
Paper on fire in a room having as much 
as 500 sq. ft. of floor space heats the air 
suddenly enough to cause a single detector 
to operate in F ecconde 

This detector is radically different from 
common types of automatic alarms, thermo- 
stats and sprinklers which depend upon 
alloys, soft solder, bi-metallic compositions, 
dissimilar metal or mercury requiring a 
slow rise or fixt temperature of from 110 
to 250 degrees. Before such systems 
operate, the fire gains tremendous head- 
way, making it necessary to call the fire 
department to the scene, which means an- 
other delay of at least five minutes and 
inevitable damage. The inventor claims that 
this new fire detector enables one to locate 
the seat of the fire and to extinguish it 
single-handed, long before itt gets hot 
enough to operate automatic sprinkler sys- 
tems. The principle upon which it operates 
is simplicity itself. The very air heated 
hy the incipient fire inflates a (non-metallic) 
diafram, joining two solid silver contact 
points, instantly closing the electric circuit. 
The detector is as sensitive below zero as 
above, but, by reason of its automatic com- 
pensating feature slow or local rises in tem- 
perature such as produced by hot water 
systems, furnaces, open grates, kitchen 
stoves or steam boilers cannot cause a false 
alarm. The automatic compensator insures 
that the air pressure under normal condi- 
tions is always the same inside the detector 
as that of the surrounding atmosphere. 

The detector is very largely composed of 
a stone-hard insulating compound tn which 
various elements have been permanently 
molded for permanent protection against 
wear and short-circuiting. It may be in- 
stalled as easily as the ordinary household 
door bell or call bell systems, making use 
of bells, horns, signal lights, annunctators 
and batteries. It is compact, requires no 
assembling or adjusting, can easily be de- 
tached and removed from one building and 
again installed in another without the 
slightest damage. 


CABLE BOX FIRE EXTINGUISHER. 

To extinguish fires in electric cable boxes, 
where water might cause short circuiting, a 
device has been invented for injecting 
flame-smothering gases. 
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ONE READER’S EXPERIENCE 
WITH DR. ABRAMS’ 
THOUGHT TRANS- 

FERENCE 
THEORY. 


As our reader’s will recollect, we sug- 
gested in the September issue in connection 
with the article therein entitled “Popular 
Demonstration of Thought Transference 
and Other Phenomena,” by Dr. Albert 
Abrams, that they write us as to what suc- 
cess they have attained in conducting any 
of the experiments outlined by Dr. Abrams 
in this little known realm of science, and 
we are Pleased to give herewith the views 
of Mr. J. W. White of Brooklyn, N. Y., 
Mr. White baving witnest a number of these 
tests as conducted by Dr. Abrams himself, 
when visiting San Francisco several years 
ago. Furthermore. Mr. White, who is in 
the electrical business in New York City, 
and a thoroly wide-awake student of elec- 
trical and allied matters, had the satisfac- 
tion of taking part in some of the experi- 
ments in Dr. Abrams’ laboratory, and hits 
views as given below are those of an un- 
prejudiced and unbiased student. 


Many people undoubtedly who have read 
the article in question have tried, unsuccess- 
fully perhaps, to obtain results by untpolar 
currents, according to the theory of Dr. 
Abrams, such as for instance where the 
“percipient” or person 
thought transference signal or message ts 
connected to another person or body which 
forms the exciting point in the unipolar 
(single wire) circuit. 


Here, for example, is what Mr. White 
experienced, and in this connection it is 
well to remember that the high professional 
standing of Dr. Abrams in the medical and 
scientific fields precludes all doubt of any 
fake or misrepresented reactions or phe- 
nomena, however little we may as yet know 
as to the exact mode in which such phe- 
nomena take place. First Dr. Abrams 
placed Mr. White in a separate laboratory 
room and gave him a permanent steel bar 
eee which as we all know bas a North 
and South pole at the alternate ends. The 
Doctor instructed Mr. White to present 
either magnet pole as he might elect to the 
steam radiator in the room, when he would 
be able to tell in his instrument laboratory 
just which end of the magnet he had pre- 
sented. According to the theory of Dr. 
Abrams, the action here was as follows: 
That the electronic discharge from the 
magnet, even when held a short distance 
from the radiator, charged the metal piping 
system, and this particular discharge past 
along thru the radiator and metal piping to 
the laboratory where an instrument or a 
human substitute for the instrument was 
connected by one wire to another radiator 
connected to the system. In this connection 
it is interesting to note that Dr. Abrams 
usually prefers to employ some delicate bu- 
man reflex, such as the heart or stomach 
reflex, for indicating when one of these ex- 
tremely minute electric currents arise, and 
which agents he claims are’ many hundred 
thousand times more sensitive to minute 
currents than are the most delicate scien- 
tific instruments such as galvanometers, etc. 
To sum up this experiment, Dr. Abrams was 
able to tell quickly just which magnet pole 
Mr. White had presented to the radiator, 
not making a single miss in twenty tests. 


One of the most astounding phases of 
this particular experiment was when the 
Doctor informed Mr. White that it was not 
at all necessary that he present the magnet 
to the radiator, so as either to touch it or 
approach close up to it, but that he could 
determine which pole of the magnet the in- 
vestigator was thinking of if he would but 
lay it on the floor and concentrate his mind 
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F you like electricity and are electrically inclined—there 
is where you will be most successful; for electricity is 
your calling. And the great field of electricity, with its 
superior advantages, opportunities and possibilities is 
calling to you now. Answer that call by obtaining the 


thorough, complete and practical electrical education, 


training and development this schoo] offers. 


You will need ability because 


only electrical men with ability are chosen for the high electrical places. But 
don’t just work at electricity, learn electricity. Don’t just be ambitious. Be 
determined to succeed as one of the thorough efficient electrical men so 
anxiously sought. Enroll with this school now—don’t wait and waste your 


time. 


Become An Electrician ln One Year Here 
Orlearn An Electrical Trade in © Mon ths 


HE courses here are practical, with the essential theory, mathematics, 


drafting, etc. 


You will have electrical appliances, tools, instruments, = 


machines, motors, generators, ¢tc., to work with while learning, to 
design, build, repair and operate—learning by actually doing as well as from = 


classroom study and lectures. 


Also, there are fully equipped laboratories 


here—students performing 383 experiments a year. And you will obtain here 


in a short time the electrical knowledge 
and ability the electrical world requires, 


which you will need to succeed. 


You Can Earn While You Learn 


AI your school periods here wil} be confined to 
morning or alternoon—with a half day free. And, 
se, you can work one-half day at good 
this school. 
And thus you cao ¢arm while you learn and help 
defray your school expenses—and obtain, ae well, 
the valuable experience by working. Evening classes 
are likewise Conducted and you ean work all day 
and earn more money, if you prefer. Clip the coupon 
at the right here—get catalog and details of this 
school’s courses, the “Earn While You Learn” plan 
and the many advantages here for you. Clip and 


if yon choo 
pay in a position provided you b 


mail the coupon. 


Next Term Starts January 2 


Department of Practical Electricity 


SCHOOL OF ENGINEERING 
Teche Justitute OF Mil LW AU KEE 


73-373 Broadway, Milwaukee, Wliscousln. 
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LEARN TO FLY 


We are NOW enrolling Student Aviators 


for our SPRING CLASS which starts 
March Ist. 


type. D epeced Ddiplseace used for tralding. 
er Las training vatil Pilot's lcengo ig ob- 
tained from AERO CLUB OF ICA. ae 
rtupities for Licensed Avictora are Ktoater than 
ore we ‘Acropiaoe fa gow tha meaos of fast trana- 
portation of mall, passeagere and light express oe & 
Flyi Couree, also includes 6 weeks training 
sal Gait oper atlos of eOgioes, airplanes, use of inetru- 
meotse. map reading, navigation 0 the air, ete. 


ur Filustrated Booklet “HY —"A Measage 
— to You oo Ariatloa.’° 






Absolute necessity to any business oad or women. 


and manifolding. Mada of pure 


Mail This Coupon 


School of Engineering 
of Milwaukee 
73-373 Broadway, Milwaukee, wis. 


1 have checked the subjects I am Jn- 


ee In—please send complete de- 
alls. 


Electrician Course a. C. & D. C—1 
f ] Electrical Engioeering Coursae—3 iene. 
6 months Electrical Trade Courses 
bh eens Troubls aod Lineman, 





Electrics! Sfeterman. 


meee Motor and Gonarator Repair. 
Telephone 

| Dre, Trouble aod Repairman. 

} Earo While You Learo Plan. 
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at AMERICA’S PIONEER AVIATION 
SCHOOL’ under Former Aviator Of- { 
ficers Back from the Front. i 
(Members of Aeronautical Society of America) 
Teleohaws Bryant 9078 i 
110-114 West 42d Street, New York : 
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Unequalled for general writing, billing, ruling 


short—Red or Black. 1" 
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664 ELECTRICAL EXPERIMENTER 


Learn Telegraphy-Wireless 


Right In Your Own Home, in your spare time 


Remarkable opportunities are offered experienced wire- 
less operators and telegraphers. The demand is greater 
than the supply—steady positions at increased pay and 
rapid advancement are assured. 












DEPENDABLE 


. Combination O fj t 

¥ é 
KNAPP. . Wireless-Telegraphy uth 
will soon make you an accomplished opera- 
tor. Teaches Light and Sound Signals, both 
Radio and Morse. Outfit consists of ex-~ 
ceptionally fine Telegraph Key, Buzzer, 3 
Binding Posts, Lamp, Lamp Socket and 
Control Switch—all mounted on a highly 
finished base. Two outfits can 


be operated at considerable $3" 








distance apart for sending and 
receiving practice. 


This Same Outfit Without Lamp $2.50 


Or your dealer can secure it for you. Order to-day. Descriptive circular and 
catalog of celebrated Knapp Motors and Electrical Specialties from 10c up 
mailed free on request. 


Knapp Electric & Novelty Co., 523 W. Sist St., N. Y. 












BECAUSE OF THE 


SHORTAGE of CRUDE RUBBER 
You can SAVE $10-° on our Standard 


VIOLET-RAY MACHINE 


Beiog afraid that we could oot get delivery on hard rubber used for the outside casing of the Violetta 
machine, we made a50 of these in wood. Now these machines are exactly alike in construction mechantsm 
aod workmanship as our latest model standard machine which costs $15.00, 


The ooly difference being that tostead of using hard rubber 
for the casing, wood is used, but it is finished in 2 heautiful 
black piano finish, and tbe difference is bardly noticesble. 


Now, we caonot send these out as standard machines so sre 
Placing them io a epecial lot at 


$15.00 


ao actual saving to you of $10.00. Besides we guarantee these 
machines to be cew. The Outht iocludes the generator, ove 
general clectrode and a haodsome carryiog cate. 


How to eecure one of these machines: 


Seod ooly ooe dollar to pay express chargea and we shall 
seod you ove of- these instrumenta by express for your ex- 
amination, This amount will be deducted from total cost of 
mechioe. Yoo ceed cot accept if not satisfactory. 


Sead at once for this ia the only lot we shall have of these 
machioes and prices oo the atandard machine will advance in 
30 days. 


BLEADON-DUN CO. 


Depr. 2B 11-17 SO. DESPLAINES ST., CHICAGO 


What 15° wi. You tt: Nation's Capital 


: elitde matter of 35cin stamps or coin will bring you c Pathfinder 
Washington, oe home a the “pe 23 weeke ootrial The Pathfinder is an Illustrated weekly. published at 
neroe center of cieilization, poy s "91 the Nation's center. for the Nation: a paper that priots all the news of the 
mode ne ere capitol. The Pathfindst's world aod telisthe ruth and anly the truth: oow in {ts 26th ycas, This pa- 
illustrate betes ly review gives oS ge " per Gils the bill withoutemptying the purse: it costs but $1 a year. Hyau 
partigt ond correct dlagnoals of public offatrs wantto keep posted on what is going onin the world. atthe leastexpense 
of time or money. this ls your means. Il you want 2 PaPerlo your hosec 









| during Ihese strenuous, epoch-moking doys. 
w! 9 arm ere. tellabte, entertaining. wholesome. the Pathfnderis yours. If you would apprectate a paper which Duts everythin 

cieariy. fatty. briefv—here itis. Send a$c ta showthatyou might llke such a paper. and we will sendthe Iathfindet on probation is 
wee The 1Sc dues oot tepay us, but we are glad tolorvcscia oe Irieods, The Pathfinder, Box 76 ,Washington,D.C. 





TYPEWRITER SENSATION 


PROMPT SHIPMENT. 


$4.00 per month buys a beautifully recoastructed, latest model visible 
typewriter, with back spacer, declma! tabulator, two-color ribbon, ete. 
Every late siyle feature aod modern operating device. Sent on approval. 
Catalogue and special prices free. 


Harry A. Smith, 738, 218 N. Wells St., Chicago, III. 
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on one of the poles. This experiment was 
checked up by a considerable number of 
tests, and Dr. Abrams was able to tell the 
pole concentrated on in Mr: White's mind 
each time. 

One of the experiments which will inter- 
est our readers very greatly, especially those 
who read the article referred to in the 
September issue, was that where Mr. White 
became the “percipient.” To show the ef- 
fect of the electric currents in the body, Dr. 
Abrams had a strong man placed in a sep- 
arate laboratory, several rooms away from 
where Mr. White was located, and both this 
man and Mr. White were connected by a 
single copper wire. A number of heavy 
weights were placed in the room with the 
strong man. The percipient—Mr. White— 
had attached to one of his fingers a pulse 
detector of these tninute electronic currents, 
as devised by Dr. Abrams, comprising a 
small rubber tube strapt to the finger; this 
tube being connected by means of a rubber 
tube with a small pneumatic chamber at- 
tached to a pivoted arm, the free end of 
which carried an electric contact for open- 
ing and closing a signal circuit. The con- 
tacts on this instrument were conected with 
a battery and an electric signaling bell. 
This pulse indicator was connected and 
acted in the same way, upon the receipt of 
each electronic wave or current, as the 
straw pulse needle indicator described in the 
article referred to. 


This is what happened every time the 
strong man lifted the weights in the distant 
part of the laboratory buildings: An elec- 
tronic current apparently shot along the 
wire and acted to cause a heart reflex in 
the perciptent’s (Mr. White’s) body, which 
manifested itself at the pulse, and in turn 
this action repeated itself thru the rubber 
tube attached to the finger, thus causing the 
pneumatic diafram chamber to vibrate and 
move the pivot arm attached to it, which in 
turn caused the electric signal bell to ring 
each time a veight was lifted by the 
“agent.” 

Probably some of the most remarkable 
tests which Mr. White personally saw per- 
formed by Dr. Abrams were those where 
he was enabled to differentiate between dif- 
ferent disease germs, and in some cases 
even the disease affecting a patient over a 
telephone or other wire. For some of these 
and other tests Dr. Abrams has devised a 
very interesting instrument to take the place 
of the stomach reflex, thus doing away with 
the necessity of a ‘live’ percipient. This 
instrument comprises an aluminum cylinder 
covered at one end with a tightly stretched 
diafram of goldbeater’s skin. The metallic 
bell or rather shell of this instrument is 
connected to the single unipolar terminal 
used in this arrangement, instead of con- 
necting the wire to a human percipient or 
interpreter, and whenever an electronic cur- 
rent was received over the wire, the tone of 
the bell, as produced by striking the dia- 
fram with a small hammer, is caused to be 
either resonant or full, or else dull, accord- 
ing to the reaction taking place. Moreover, 
disease germs such as tuberculosis, cancer, 
and pneumonja have their own vibration 
period or wave length, according to his 
most remarkable work, “New Concepts in 
Diagnosis and Treatment.” He outlines 
forms of wireless tuning aparatus compris- 
ing condensers, tuning coils, etc., for the 
purpose of measuring the exact wave length 
or vibration index of these electronic cur- 
rents as they arc received over a telephone 
or other wire and interpreted by the instru- 
ment just described, or by recourse to a hu- 
man percipient employing the stomach or 
other reflex. The stomach reflex is one in 
which the percussion sound given by the 
stomach when struck with the fingers over 
that portion of the body is dulled when an 
electronic current is received. 
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THE WIRELESS SITUATION. 
(Continued on page 625) 


ness of all companies having been suspended, and 
their operators having made an instant show of 
patriotism by joining the Navy in the earliest 
days of the war, it is believed that most of the 
companies owning radio stations would be glad 
at this time to sell their stations to the Govern- 
ment at a fair price, which is provided for in the 
bill; espeeially so, since all who have made a 
study of conditions under which radio communi- 
cation is held must realize that it is only a ques- 
tion of time when Congress will enact some meas- 
ure similar to this. , 

At this time, when most of the world is to be 
made over, when the United States is fosterng 
the beginnings of a great merchant marine, 
whose servant radio-telegraphy is, and when the 
American news and American viewpoint are to 
be disseminated throughout the nations, it Is 
submitted that the greatest good to the people 
of the United States as a whole will accrue to 
them from well-regulated communications with 
their ships at sea and with foreign nations at 
reasonable rates without inteference from a_va- 
ricty of rival interests within our own borders, 
utilizing the system of stations which is abso- 
lutely necessary for the control of the Fleet. 
There is no such thing as successful naval opera- 


tions these days without efficient radio commu- 


nication, and this must be provided by stations 
running smoothly and efficiently in the hands of 
the Government long before hostilities actually 
commence, 

The Navy Department ’ 
Congress and of the people of the United States, 
and deserves the confidence which would be 
placed in it through the enactment of this very 
necessary Measure. 


has the confidence of 





THE FATAL BILL. 


65th CONGRESS. 
H, R. 13159. 3 Session. 


IN THE HOUSE OF REPRESENTATIVES, 
Novemher 21, 1918. 


Mr. Alexander introduced ‘the following bill; 
which was referred to the Committee on the 
Merchant Marine and Fisheries and ordered to 
be printed. 

A BILL 


To further regulate radio communication. 

BE IT EN , THE SENATE AND HOUSE OF 
BEPRESENTATIVES OF THE UNITED STATES OF 
ae IX CONGRESS ASSEMBLED, That when used 

s Act— 

Tbe term “signals’’ means the signals uscd in communi- 
cation by any electri:al system er method without the 
aid of a wire or Other conducting connections: 

The term ‘‘radic atation” mesadsa any place, vessel, OF 
vehicls containing apparatua used, or capshie of being used, 
for transmitting or receiving sigdals; , 

The term ‘‘axPeriment staticn”? meana 2@ radio stalon 
acwally used fer conducting experiments for the develop- 
ment of the science of radio commumicalico or the appa- 
ratus appertaining thereto, and used for no other purpose 
except as a technical and training school station: 

The term “technical and training school Statico’” Means 
@ atation actually used for purposea of inmatruction in radio 
eommunication snd of training eperators, and used for no 
other purpose except as ao experimant atation; 

The term “‘persoo” tncludes partnerships, corporations, 
and associations. 

Sec. 2. That the President shall requisition and take 
permanent possession of, for the use of tha Goverament. 
every Cadio station on land or on a permadently moored 
vessel, now iO existenca within the jurisdiction of tha United 
States or soy of tts possessions, other than ez ent 
stations. technica) aod training achool atationg, and stations 
belonging te the United States or the Government of the 
Philippine Islands 

See. That mo person ahall maintain or operate, on 
land or on a permanently moored vessel. (firat) within any 
State any radio atatlon capabie of being osed. (a) for the 
transmission of signels. the affect of which extends heyood 
the jurisdiction of such State or causes interference with 
the transmission or receipt of sigmais lo or from any place 
heyond the jurisdiction of auch State, or ih) for the receipt 
of sicnals which originate outsida such State. or (second) 
epy radio station within any Territery, district, or posses- 
alon of the Uoited States. This section shall not epply to 
experiment atations and technical training school statlons 
duly licansed, as provided hy tne Act to regulate radio 
communication, approved Auguat thirteenth. nineteen hun- 
dred and twelea, and stations belonging to the Ualted 
States or the Government of the Philippine Islands. 
Whoerer violates this section shal] be punished by a fine 
of oot more then £600 for the first offense, and by a fine 
of not more than $1,000 or imprisonment for pot more 
than ane year, or both. for each auhsequent offenae; and 
ans radio apparatus opersted im violatlog of thia sectlon 
shel) be forfelted to the United States. 

Sec. 4. That from tha date of the passage of this Act 
the Secretary of the Naty ahail be charced witb the execu- 
tion of tha provisions of the Act approved July twenty-third. 
mineteen huadred and twelre, amending section one of an 
Act entitled “Aa Act to require apperatus and operators 
for radio communteation on ceartajn ocean steamers,’” ap- 
Proved June twenty-fourth, olneteen bundred and ten. with 
the Act entitled ’’An Act to rerulste radio commuolcation,”” 
eprrored August thirteenth, nineteeo hundred and twelve, 
and any smendmenta to the sald Acts, and the prerisions 
of the International Radietelegraphio Convention, signed 
in London in ninetecn hundred and twelve and proclaimed 
by the President July eighth, nineteen hundred and thir- 
en, and future International radlotelegraphle conventions 
which may he ratifed by the United States, except In ao far 
as the provisiona of the shove-meptioned Acts, conrentiona. 
or treatles apply to stattona operated hy other departments 
of the Gorernment of the United Slates or by the gorern 
ment of the Philippine Telands. 

Sec. 5. That the Secretary of the Naer may issue apecial 
Meenses, subject to euch conditions and restricuens, 20d for 
such periods, as he deems proper. for the establishment snd 
eperation of stattons fer spcclal emergency use In cases 
where no other rspid means of communication are avail- 
edie. Any violation of such oonditions and restrictions 
abel constitute cause for revocation of the Ucense without 
compensation therefor, and the owners of auch station 
shall be punished by a fina of not more than $500 or by 
imprisonment for not more than ome yrear, or both. 
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Sec, 6. That when the United States {s at war or vhen 
war 18 threatened, or during any war In which the United 
States 19 & neutra) nation, or during any nations) emer- 
gency. such fact being evidenced by the proclamation of the 
President— 

{a} The President may iaaue regulations for the con- 
duct and censorship of ali radio stations and radio apps- 
ratvs within the jurisdiction of the United Statea or of any 
of ita possessions. Whoerer knowingly violates any sucb 
reculation shall be puniabed by @ fine of not mere than 
€10.000 or by imprisonment for not more than three years. 
or both. and in case of any violation the radio atation or 
apnaratus shall ba forfeited to tha United States; and 

ib) The President may cause the closing of any radio 
station oo land or op a Perinanently moored vessel within 
the furisdiction of the United States or any of {ts posseas- 
sion and the removal therefrom of any radio apparatus, 
or may authorize the use of the station or ita apparatus 
by the United States. 

The regulations for the conduct aod censership of radio 
stations, tbe closing of a radio atation, and the remota) of 
apparatus tberefrom shal) continue no Jonger than the 
duration of such war or emergency, The fact that tha 
War or emergency has ended shali be evidenced by the 
proclamation of the Pres{dent. 

Sec, 7. That if, in the opinlon of the Secretary of the 
Naty, the operation of aoy radio atation would taterfers 
with the receipt of signala by radio stations belonging (cs 
the United States or the government of the Philippine 
latands, or by radio atatlons on shipboard, or would he 
otherwise prejudicial te the interests of the United Btates. 
no license under the Act entitled °’Am Act to regulate radio 
communication,’’ approved August thirteenth, nineteen hun- 
dred and twelve, shall be issued to such atation, and any 
such lleense already issued to auch atatian shal] be revoked 
er suspended for such time as the Secretary of the Navy 
may prescribe. : 

Sec. 8. That when any radio station is requisitioned. 
taken possession of temporarily or permanently, or closed. 
or its license resoked or suspended. the United States shali 
pay to the persone interested thereln just compensation for 
the property or interest so taken, provided thet a claim for 
such compeosarion is made on the Secratary of the Naty, 
Withim two Years after (Da date of passase of this Act 
In case of disagreement as to such just compensation. the 
Secretary of the Navy shall make an offer. and if such offer 
is Dot acceDted thera ahall immediately he pald to the 
Person interested three-quartera of the amount cffered. 
The person interested shall he entitled te sua the United 
States to recover the balanes justly due. in the manner 
provided by section (went¥-four. parasradh twenty, and 
section one hundred and forty-five of tha Judicial Code. 
AD amount asufficlent to pay such just compensation is 
herehy permanently apprapriated out ef any money in the 
Treasury not otherwise appropriated. 

Sec. 9. That all radio stations taken possession of hy 
the President shall he operated under the direcliot of the 
Secretary of the Navy. 

Sec. 10. That the Secretary of the Navy shal}. so far as 
may ba consistent with the transactions of Gerernment 
business, cPen naval radio Stations to seneral public bus}- 
nesa under regulationa Prescribed by him end shel) fix 
the rates for such eervice. He shall establish aDdecial rates 
for the haodling of press dispatches hy transoceanic cr 
ether special stations. The receipts from such services. 
less an amount nat to exceed twenty-five per centum per 
annum for expenses, shal! he turned {pte the Treasury as 
miscellaneous recelpta. 


BROWNING GUN SUCCESSFUL IN 
AIRPLANE PROPELLER TEST. 


The Browning machine gun has success- 
fully undergone a test to determine its 
value for use with aircraft. This is one of 
three types of machine guns with which 
the rate of fire can be so synchronized that 
the gun can be fired by the pilot of a 
combat plane thru the revolving blades. 
Firing in that fashion, it is mecessary to 
aim the machine gun by steering the plane 
directly at the target. The direction of the 
plane gives direction to the fire and the 
pilot can fire the machine gun while con- 
trolling the plane. 

Atplane propellers revolve at from 800 
to 2,000 revolutions per minute. The ma- 
chine gun ts connected with the airplane 
engine by a mechanical, hydraulic or elec- 
trical device, and impulses from the crank 
shaft are transmitted to the machine gun. 
The rate of fire of the machine gun 15 
constant, and its fire is synchronized with 
the revolving propeller blades by “wast- 
ing” a certain percentage of the impulses 
it recerves from the airplane engine and 
by having the remaining impulses trip or 
pull the trigger. so that the gun fires just 
at the fraction of the second when the pro- 
peller blades are clear of the line of fire. 

The pilot operates the gun by means of a 
lever which controls the circuit and allows 
the impulses to trip the trigger. It has 
occurred in practise that as many as 15 shots 
have hit the propeller without putting the 
plane out of commission. 


A FAKE ELECTRIC PISTOL TO 
SCARE THIEVES. 


_ A new electric flashlight pistol of French 
invention for scaring criminals not only 
displays a bright light when the trigger 
is pulled, but also makes a noise like a 
rea] weapon as well. 
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Learn Drafting 


The United States Government and employers 
everywhere are looking for skilied draftsmen. 
They are offering splendid Salaries, and still good 
positions are always open. because thousands of 
draftsmen have gone into tbe service, Others 
must take their places and carry on their work. 


No line offers greater opportunity for advance- 
ment. Drafting itself not only commands good 
pay. butitis the first step toward success in Me- 
cbanical or Structural Engineering or Architec- 
ture. And drafting is just the kind of work a boy 
likes to do. There is an easy delightful way in 
which you can learn right at home in spare time. 
For 27 years the International Correspondence 
Schools have been giving boys just the training 
they need for success in Drafting and more than 
2000ther subjects. Thousands of boys have stepped 
into good positions through I. C.S. help, but never 
were opportunities so great as now. 


Let the 1.C.S. help you. Choose the work you 
like best in the coupon, then mark and mai. it. 
This doesn’t obligate you in the least and wilt bring 
you information that may start you on a success- 
fulcareer. This isyourchance. Don’t let it slip 
by. Mark and mail this coupon now. 


— eee ree TO AAR OUT HEAL ee 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 6171, SCRANTON, PA. 
Expiain, without obligating me. how | can qualify for the 
position, or jn the subjecl, before which } mark X, 


MECHANICAL GUAFTING LC) 6aLESHANSHIP 

(STRUCTURAL DRAFTING ADVERTISING 
ste DRARTENT | Show Card Writer 
Clever niCaL DRSETING )Sign Painter 
LARCHUTECTCHAL DRAFTING ILLUS thaTING 
SUEEV SETAL DIAFTING Cartooning 
ROTLER MAKER RAFTING BRUOKKEEVER 
BRIDGE LMAFTING 
BYWIINE DESIGN 
) ELECTRICAL EXGINERR 
)Eleetrle Lichttog and liallways 
JElectric Wiring 
“| Telegraph Engineer 
 Telephooe Work 





JTRAFREIO UANAGER 
Railway Accovotsct 
Jdoou ENGLISH 

_|] Teacher 

' }#omsimou &choat Subjects 





NECHASICAL EXGINEER (| Mathematics 
_ Machine Shop Prsetice Seva SEHVICE 
| Gas Engine 


CIVIL ENGINEER AUTUMONILE OPEKAT'G 
“ Surveying ond Mapping Auto Repairing 
“ STATIUNGRY EXGEALETS |PLUMBING AND NESTISO 
Marine Engineer C)Texztiie Gverscer or Sapt. 
LJ aRCRITECT (CHEMIST 
| Contractor and Builder _) Nutication 


ferating serie Mail Clerk 


Spanish 
| Freaeb 


{_) Concrete Builder J AGRICULTIERE 
ww itallap 


| Structural Engiocer " Poulirs tablag 
Kame ___ TT 
Present 

Oceupatio::__ 


Street 
and No. eee 
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TELEGRAPHY 
AND RADIO 


Day and Evening Classes in 
Radio for Army, Navy and Mer- 
chant Marine. Women in spe- 
“Radio Corps”. Similar 
in TELEGRAPHY for 
women. Prepares for all 


cial 
classes 


men and 
branches of telegraph work. 


EASTERN RADIO 
899B Boylston St. 


INSTITUTE 
Boston, Mass. 
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BE 
AN 
| ARTIST 


cneck FROM 
MAGAZINE 


14-YEAR-OLD BOY 


a9 ebose certoon was drewo =e Master Bob Brea- 
the Waahington School of Art. Bob writes 
feat % ja seliing rte work end thet he is cartoonist 
oo ® amall peper in Evarevillc. Ind, Hp» is but one 
of our many students aod graduates who are waking 
money @s cartoonists. illustrators and designers. 


Learn By Mail at Home! 


By our new method of teaching drawing by mall rou 

rt oWo dome, tA a short ime Gat 

ating work yourself and earn 350 to 
$100 or ams per week! 

| The study is fascinating. Only « few minutes 6 cay! 

| Hare pour own studio or secure high-salarted posel- 
Uon. Or work In epare time. Many students earn 
whilo they are learuing. 


FREE! 1 BOOK AND ARTISTS’ 
« OUTFIT! WRITE TODAY 
a prise Octft free to all students. Indlodes mers 
es to produ~s hundreds of dollars’ 

ctures. Write today. 9 al terms to a ieited 
pumber Als =i efudents. Mail postal or letter for 
beavuful Booklet ow to Becomes an filled 


with drawings ad full paruicwlers of our exZtraordi- 
gary afer. Do it now—before you forget. 
WASHINGTON SCHOOL OF ART, Inc. 
1391 11 Sireet. N. W. Washington, D. C_ 





“tT Would Not Part 
with it for $10,000” 20 


So writes an enthusiastic, te \ d 
cusiomer. In like manner cestify over 
100.000 people who have worn it. Con: 
serve your body and life firsté. 


The Natural 
Body Brace 


Overcomes WEAKNESS and 
OR ae, AILMENTS of 


Pcyelona erect, graceful figure. 

Brings _ restful relief. com- 
fort. ability to do ings, 
bealth and strength. 

Wear It 30 Days Free 
at Our Expense 
Does away with the strain and pain na standing and 
walkiog: replaces and suppeee misplaced interna! 
organs: reduces enlarged abdomen; straightens and 
strengthens the back; corrects stooping shoulders; 
develops Jungs. chest and bust: rebeves backache, 


For 
Chil- 
dren 


Also 





curvatures. nervousness, ruptures. constipation. 
Comfortable and easy to wear. 


eep Yourself Fit 


Write today for illustrated booklet, measurement 
blank. etc.. and read our very liberal proposition. 


HOWARD C. RASH, Pres. Notarel Body Brace Co. 


286 Rasb Bulldinoc ALINA. KANSAS 


Don’ t Wear a Truss 


ROOKY’ 
the modern acleatific in- 
replicon, tbe wooderful 
new discovery tbat re- 
ileree rupture will be aent 
on irla). No obnozious 
springs or pads. Has auto- 
matle Alr Cushtoons. 
Hinds and draws the 
broken parts together as 
you would a broken Umb. 
No salves. No lies. Dur- 
able, chesp. 

Seal on trial ta preva It. 
Protected by U. 8. Patents. 
Catalogue and measure dianks 
mailed (ree. d cams and 
address today. 


C. E. BROOKS, 203B State Street, Marshall, Mich. 





TAMMERER 


You eas oe cured quickly enuy and 
Drivately. a ms personally’ f for or free book] et. 
*How to Bo 


Stamm 
Samuel 0. Robbie, Pria., Beaton Stam meters‘ 
Institute, 248 PF lastitute, 248 Huntington Ave, Sarton, Mase, WM | cetera, emit a light trom @ Ceridin par ne ee eee Avt., Boston, Mase. 
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APPLIANCE, | 


ELECTRICAL EXPERIMENTER 


PHILA. TO BE BIGGEST ELEC- 
TRICAL CENTER. 
Philadelphia is to be made the largest 
electrical center in the world after the dec- 
laration of peace, according to plans now 
being perfected by the Westinghouse en- 

gineers. 
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The largest of forty-one plants under the 
Westinghouse management will be located 
on the Tinicum township tract near Lester, 
in buildings now devoted to war purposes. 
Twenty-five thousand men will be employed 
at the plant. All goods will be sbipt 
from piers to be erected on the tract. 


Experimental Chemistry 


(Continued from page 639) 


Chemical Properties. 


1. Yellow phosphorous Dossessce great 
affinity for many of the elements, uniting 
with all directly, except nitrogen and Car- 
bon. With Bromin and Sulfur it reacts 
violently. Characteristic is its affinity for 
Oxygen. When exposed to the air at 40° 
C. or at a lower temperature, if in a finely 
divided state, ignition takes place, burning 
to Phosphoric oxid, according to the supply 
of oxygen present. 

2. It is luminiscent in the dark, even the 
minute particles adhering to the fingers on 
handling matches. 

3. Because of its great affinity for 
oxygen, phosphorous is an energetic reduc- 
ing agent. Sulfuric acid is reduced to Sul- 
fur dioxid. Nitric Acid is deoxidized with 
explosive violence, salts of the metals are 
reduced to their metals and phosfdes, thus 
slver nitrat is reduced to Silver and AgsP, 
Copper sulfate to CusP:. 

Red Phosphorous. Properties. i. This 
is an allotropic modification, and possesses 
properties essentially different from the yel- 
low variety. It forms a dark red to red- 
dish-brown powder, which is insoluble in 
carbon disulfid and all other solvents. It 
does not Phosphoresce, and is stable in the 
air. It does not fuse at red heat, but when 
quickly heated above 260° C. the vapors 
change to those of yellow phosphorous. 
| This variety is prepared by heating the yel- 
low variety to 300° C. in closed air-tight 
vessels, and after the conversion, the prod- 
uct is then treated with carbon disulfid to 
remove any of the unchanged phosphorous. 
If a little iodin be added, this change will 
take place below 200° C. 

Scarlet Phosphorous. Properties. This 
is another modification, being obtained by 
boiling a solution of yellow phosphorous in 
phosphorous tribromid. It resembles the 
red variety except that it is more active, 
reducing salts of the metals, and with the 
alkalies, it yields phosphin [PHs] and a 
hyposulftte. 

Metallie Phosphorous. Properties. This 
form is obtained by heating the yellow 
vanety in a sealed tube free from air to 
530° C. It thus forms black metallic shining 
crystals, which are less active than the red 
variety. 


Luminescence or Phosphorescence. 


If a match is scratched in a dark room, 
a faint fine of light may be observed 
as the minute particles of phosphorous 
which are left glow and oxidize. The same 
thing occurs if the element is exposed in 
darkness, and the phenomenon is called 
PHOSPHORESCENCE. It is due to slow 
combustion [or oxidation]. Substances 
rubbed with phosphorous give the same 
effect. 

Many other minerals and chemical com- 
popics have the power to emit light in 

darkness, and some of these form the basis 
of the so-called Juminous paints. The sul- 
fides of Barium, BaS, BaS:, BaSs, etc., are 
examples. 

Some animals, as fireflies, glowworms, et 
cetera, emit a light from a Certain part of 


the body, without heat above that of the 
rest of the body. In Cuba, a species of 
luminiscent insect is bottled up and used 
sometimes for lighting purposes, about 
forty of these equalling one candle-power. 
The light is apparently due to an oxidation 
of animal tissue which is under the contro! 
of the insect. To produce the same light 
hy the oxidation of gas or oil, we have a 
temperature of about 2,000° F. ‘and 9% of 
the energy of the flame is lost, while these 
creatures utilize possibly 100% of the 
energy of oxidation, without any apparent 
rise in temperature. The animal supplies 
its own light. 


Uses. 


Phosphorous is used mostly in the manu- 
facture of matches. A kilogram (22 lbs.) 
of it will tip about two million matches 
It is also used to some extent for medicinal 
purposes. 


Matches, 


The making of matches after the splint: 
are prepared includes two processes. First. 
one end is dipt into melted sulfur, some of 
which adheres to the wood. Second, it is 
tipt with a paste consisting of a mixture of 
phosphorous, an oxidizing agent, and glue. 


A little coloring matter is quite frequently ° 


added. The oxidizing agent may be Potas- 
sium chlorat [in which case the match snaps 
and burns vigorously on being scratched]. 
potassium nitrat, Manganese dioxid, or red 
lead [Pb.O.]. This result is accomplisht 
by pressing the end on a slate slab covered 
with the paste. Sulfur is necessary. as the 
heat liberated in the burning of phosphor- 
ous i$ not enough to set the wood on fire. 
and a coating of PsO. forms over it. Some- 
times parafhn is utilized in place of the 
sulfur. The well-known Swedish [or 
Safety] match head does not contain phos- 
phorous, but consists of a mixture of poe 
sium chlorat and dichromat with red oxid 

of lead and antimony sulfid. They are 
ignited by scratching them on the prepared 
surface of the box, which is essentially a 
mixture of red phosphorous, antimony sul- 
fid and powdered silica. A machine has 
been constructed to cut the splints, tip the 
matches, and dry and pack them in boxes. 
all four processes being automatic and con: 

tinuous, besides eliminating the poisonous 
fumes. 


A Burning Match. 


Whenever one ignites so simple and com- 
mon a thing as an ordinary match, little 
does he realize that he ts performing one 
of the most wonderful and complicated of 
chemical experiments. The mere fact that 
fire could be obtained by simply scratching 
the end of a stick was regarded less than 
three-quarters of a century ago, as a truly 
remarkable triumph of science. 

Friction on the end of a match over a 
rough surface liberates heat enough to cause 
the phosphorous to unite with the oxygen 
of the oxidizing agent in the paste, and 
produce combustion, the main product of 
which is P:0.. If the oxidizer is potassium 
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chlorat, then potassium chlorid is left. The 
heat of the burning phosphorous is enough 
to set fire to the sulfur, which unites with 
the oxygen of the air to form sulfur dioxid, 
and this in turn sets the wood on fire. 

The reactions of a burning match are 
many. Try and complete the following and 
explain from what each comes, then the 
next time you strike a match you will prob- 
ably stop to think of the complicated change 
which takes place. This only goes to illus- 
trate that many seemingly unimportant 
operations made during our daily routines 
may, if carefully analized, show the com- 
plicated changes which take place unob- 
served. 


eto =) Peeper 

3, 2P+30=? 9. $0, + H,0O =? 

4. P:Os + H,O =? 10. C =? 

‘po,+3HO=? 11..C+20=? 

6. POs + H,O =? 12. COs + HsO = ? 
13. 2H+O0=>? 
Phosphates. 


Wheat contains compounds of phospbor- 
ous, and most food plants in order to come 
to fruitage must take phosfates from the 
soil in which they grow. The phosiates 
must be soluble, so that, as the rain dis- 
solves it, it can be absorbed by the roots 
and circulated in the sap of the plant. Soils 
have to be renewed or fertilized, and fer- 
tilizers contain, among other things, the 
soluble phosfate H.Ca{PO.]:, made accord- 
ing to the first step in reducing the element. 
This is absorbed, transformed, and assimi- 
lated by the plant, especially the fruit. 

Animals eat the fruit, and thus the com- 
pounds of phosphorous are again trans- 
posed, circulated in the system, and de- 
posited wherever needed, as in the bones 
and nervous tissues, and especially in the 
brain. Man feeds upon either plant oY 
animal, and thus obtains his phosphorous. 
From the human system it 1s excreted by 
means of the blood and kidneys, as phos- 
fates and microcosmic salt [HNaNH«PO,). 
When the brain is hard worked, more than 
usual 3s excreted ;—in fact, there seems to 
be a direct ratio between the amount ex- 
creted and the vigor of brain action, as 
tho each intellectual effort was attended by 
the combustion of phosphorous. A simple 
test of the urine will demonstrate this. At 
the start of the day the urine will, under 
normal conditions, appear clear yellow. 
Examine a sample of urine from the same 
subject taken after a hard day’s brain work, 
and you will be surprised to see many 
little white specks floating about. This 
represents the phosphates, and while the 
laboring man may show but little, if any, 
of these suspended phosphates in the urine 
at the end of a working day, the brain 
worker will invariably manifest this condi- 
tion regularly. To clear the urine in order 
to test it for any solids or sediment, add a 
little nitric acid. It will clear up perfectly 
if the urine is normal. 


Experiment No. 147. 


Place about 12 heads of ordinary (not 
safety) matches in a flask, as shown in Fig. 
155. Have this flask (1) about half filled 
with water. Proceed to distill the same by 
applying the Bunsen burner under the flask, 
taking care that the action does not become 
too violent. 

this experiment is performed in a 
darkened room a ring of greenish light ap- 
pears at the level of the water in the con- 
denser, where the steam condenses. After 
a short time little colorless spheres of a 
waxy solid collect under the water in the 
second flask, which acts as a receiver for 
the drippings from the condenser. If the 
water is poured away, this solid begins to 
give off a white smoke, and is luminous in 
the dark. 


(To be continued) 
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This is a smal! reproduction of one of 22 mag- 
nificent charts all of which we want to send 
you ABSOLUTELY FREE, just to show vou how. 


easily you can master Chiropractic and how successfully 
you can treat disease by this modern drugiess healing method. 
These charts show the different pain and nerve aieaa of 
the body. The ecience of Chiropractic ie based npon the well 
known principle that when there is bone pressure On a trunk 
nerve where it leaves the spinal column there will be pain in the 
area it controls: and that by reheving the pressnre the pain is ban- 
ished. Chiropractic teaches you how to locate nerve presenre at 
any point along the spinal column and how to relieve it. 


BE A DOCTOR OF 


CHIROPRACTIC 


Advanced Science of Spinal Adjustment 


The great profession that within the past few ycara has taken 
the longest forward strides ever known in the history of drugless 
healing. It has called to its ranks thonsands of ambitious men and 
women from every walk of life. Today it is catling more insistently 

than ever because the tide has turned atrangty in favor of drug- 
lesahealing. Right now the demand for Dectora of Chiropractic 
? ia far greater than the supply. 
The American University method 
of tenching enables you to stndy by 
mailorin class and obtain a com- 


Learn at Home 
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thoroughness, while you hold your position. Yon can pay on easy 
terms. m the day you enrol! your instruction will be pnder the 
personal directian of a aplendid faculty of Chiropractic experts Our 
one aim wil) be to make you successful. We will work whole-heartedly 
with you to advance your interests so that in a short time you, like 
thonsand? of Chiropractors, ean earn 3 good income. 


$3000 to $5000 a Year 


There are many instances of Chiropractors earning from $3000 to $5000 
a year. Some vpwards of $10,000. Dr. M. oore, of Kentucky. re- 

ports an jncome of £9,000 a year. Dr. L. H. Rache, New Jersey, $5,000; 
Dr. Hanna, of Kentucky, over $6,000 yearly. 

The suceess of Chiropractora in many cases has come so quickly as to he 
almost startling. And yet, it is not tobe wondered at when yon consider the 
constantly increasing npmber of intelligent, Cee people who are now con- 
vinced that Chiropractic is tbe common-sense and really scientific way torclieve 

juin and disease and who, therefore, demand the services of Chiropractors. 
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ody.’’ aur course 
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will point the way. 
No special preli- 
amary study re- 
quired. You gradn- 
«te witb the degree 
ff D. C. (Doctor of 


AMERICAN UNIVERSITY ' 
Manierre Bldg., Dept. 372 Chicago, Il. 
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The Kaiser's Dream, A Letter from 
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POPULAR ASTRONOMY. 
(Continued from page 021) 
There is the possibility that forms of life 
may exift on these satellites of Jupiter, tho 
they may, on the other hand, be barren, 
lifeless worlds, such as Mercury and the 
Moon. Their great distance from the 
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highly heated interior and spread out into 
belts paralic! to the cquator and in the 
direction of the planet's rotation, From 
its nearest satellite all the interesting 


changes of color and form that constantly 
take place im the atinosphere of this great 
elobe could be observed in great detail. 


at 7 
forth ° Moon... venus egy 


Diagram j.—Showing the Relatlve Sizes of the Four Moons of Jupiter, lo, Europa, Ganymede 
and Callisto, or Satellites |. 11, Ill and IV Respectively, and the Moon and Terrestrial Planets 


Mercury, Venus, Earth and Mars. 
“Center’’ to the ‘Surface” of Jupiter. 


The Distance from C to § 
So if All the Satellites of the Pianet and the Terres-~ 


Is the Distance from the 


triai Planets and Moon Were Placed Side by Slide Their Combined Diameters Would Fal 
Short of the Surface of the Planet by a Distance About Equal to the Diameter of the Earth. 


earth, never less than three hundred and 
sixty-eight million miles, makes observa- 
tions of their surface markings very dith- 
cult. 

How beautiful beyond description must 
the heavens appear as viewed from the 
satellites of Jupiter! From the nearest of 
these, lo, or Satellite I, the mighty planet 
Jupiter presents a spectacle such as the 
eye of man has never been privileged to 
behold. The huge flattened globe, ninety 
thousand miles in equatorial diameter, equal 
in mass to three hundred planets such as 
aur own and in volume to nearly fourteen 
hundred, fills a space in the heavens nearly 
twenty degrees in extent as viewed from 
this satellite. Fifteen hundred of our own 
full inoons would hardly fill the same space. 
Whirling on its axis with frightful speed 
in a period of less than ten hours, the huge 
ball glides rapidly but majestically onward 
thru the sky. A far distant sun shrunk to 
but one-fifth the diameter of the full moon 


throws light and shade across the rapidly: 


changing surface of the planet, rich in the 
reds, browns and yellows and all the gorgeous 
shades and tints of its dense, seething. 
raseous envelope. The phases of the moon 
on a greatly enlarged scale rapidly succced 
‘ach other on Jupiter as the satellite views 
it from all positions with reference to the 
sun. The cause of the belts of Jupiter. 
that lie parellel to the planet’s equator and 
are constantly changing tn number, width 
nd shade, as well as of all the peculiar 
splashes of color and intensely white fiecks 
that come and go in the dense atmosphere 
of the planet, could doubtless he explained 
were it possible to view the great planct 
from its nearest satellite. which is about as 
far from the surface of Jupiter as the moon 
is from the earth. It is uncertain whether 
the planet is entirely gaseous thruout or has 
a centra) core of solid or liquid matter. 
Its density is only one and one-quarter that 
of water and slightly less than that of the 
sun, showing that it is composed largely, if 
not entirely, of matter in a gaseous state. 
Jupiter is a world as different from our 
own as it is possible to imagine. There is 
no visible surface crust and there are no 
permanent markings. Different spots on 
the planet’s disk give different periods of 
rotation showing that atmospheric phe- 
nomena are observed. All is constani flux 
and change. Dense vapors arise from a 
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The high percentage of light and heat that 
Jupiter reflects from the sun to its nearer 
satellites would make it a secondary sun 
to them of tremendous size but feeble 
strength. As seen from the nearest moon 
the other three major moons of Jupiter 
present all the phases of onr own moon in 
rapid succession, due to their constantly 
changing positions with refcrence to the 
sun. The five smal] moons, discovered in 
modern times, are so minute that they are 
simply star-like points of light even when 
viewed from the other moons of Jupiter. 
\When nearest each other some of the 
moons appear even larger than our own 
moon does to us, but when approaching op- 
posite sides of the planet their disks rapidly 
diminish in size tho they never appear as 
small as the far distant sun nearly five 
hundred million miles away whose apparent 
diameter is less than one-fifth that of the 
full moon. 
To keep track of the rapidly changing 
positions and various phases of the inoons 
of Jupiter as seen from any one of them, 
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Dlagram I1.—Orbits of the Four Old Satellites 
of Jupiter, and Satellite V, the First to Be 


Discovered of the New Moons. Sateliltes VI 

and Vil Are Nearly Seven Times More Dls- 

tant and Satellites Vill and 1X Nearly Four- 

teen Times More Distant Than Satelllte IV. 

The Pertod of Revolution of Satellite V Js 

12 hours and of Sateltite [X 3 Years. Scale 
5 Cm. = 200,000 Miles. 
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You Can Secure a Motor-Cycle 
at Little Cost 


by mounting a STEFFEY motor on 
your bicycle. 

=-a) They sre best made. most reliable 
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"i as tha compléts attschment st a low 

manufacturer's prics. or Ws can sup 

ply the finished parts from which you ¢csa assemble the 

motor yourself. 

drawings, 25¢. 
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as well as the rapid apparent motion of 
the planet thru the sky due to the revolu- 
tions of the satellite itself, wonld be a 
troublesome task for an astronomer sta- 
tioned on one of these far distant worlds. 
It would be a common sight to see in the 
sky at one time the huge planet, the sun 
itself, and one, two or three moons. Seen 
from the moons of Jupiter the contellations 
would appear as they do to us on earth for 
such a slight change in position as five hun- 
dred million miles, more or less, is trivial 
when one is measuring the relative dis- 
tances of the stars. Observations of the 
stars from the nearest moon of Jupiter 
would be attended with difficulties at times, 
however, since reflected sunlight from a body 
nearly twenty degrees in diameter would be 
extremely troublesome, especially were the 
phases of the planet near that of the full 
inoon. Even from the fourth or most dis- 
tant of the major satellites the planet would 
subtend an angle of nearly five degrees. Oc- 
cultations of the stars would be many and 
frequent as the huge planet globe glides 
swiftly thru the heavens. Many a moon- 
light night would appear almost as day 
owing to the presence of the enormous 
brilliantly reflecting ball of light and occa- 
sionally two or three moons in addition. 
Only the brightest stars would be seen 
under such circumstances. When, however, 
the small worlds pass into the shadow of 
the great mother planet and not only the 
light of the sun but also the reflected light 
of Jupiter disappears for many minutes the 
stars shine forth in all their glory there 
as here. In the sky would appear, possibly, 


some of the larger moons feebly shining by | 


the reflected light of the far distant sun. 
Saturn also might be visible, but beautiful 
Venus and ruddy Mars would fail to appear. 
Tiny bodies, mere specks of light at this 
distance, they are lost to view in the glare 
of the sun. 


(The next Installment will appear in an 
early issue.) 


ELECTRIC DEATH TRAPS IN 
HUN’S RETREAT. 


(Continued from page 60S) 


to blow the cave to pieces, and which was 
connected up with an electric device to the 
time-clock also. Thus did the Boches not 
only hope to gas their victims, but to kill 
them as well, one way or the other. 


The daily press had considerable to say 
in the later months of the war concerning 
the many devilish and ingenious delayed 
trme-fuse bombs which were left behind in 
many of the towns and cities of northern 
France as the Hun army was being driven 
toward the Rhine by General Foch’s vic- 
torious armies. One of the simple devices 
of this nature, which was used to blow up 
buildings, etc., a considerable length of time 
after the Huns had retreated from a cer- 
tain locality, is shown in Fig. 10. It com- 
prised nothing more than a float tank simi- 
lar to those used on all modern plumbing 
for flushing purposes. As soon as it started 
to rain, such weather being frequent in 
northern France, the tank filled up and 
cansed the float to rise. When the float 
ball reached its uppermost position it closed 
an electric circuit, connected by wires run- 
ning inside the building, to a heavy charge 
of explosive, with results that can be better 
imagined than described. These cowardly 
and dastardly tricks sound quite tame and 
harmless when vou read them “Over Here,” 
—but imagine what havoc and untold death 
they have spread “Over There,” where it 
often happened that troops had occupied a 
town for several days before some of these 
delayed time fuses functioned at unex- 
pected moments! 


| 
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wl m siccess-attaining enerey— 


: attractive healthful 
yours at practically no cost—the great benefits of 


beauty! All 


the famous VIOLET RAY TREATMENTS here- 
tofore only procurable at hig expense from Phvsi- 


cians and Beauty Specialists. 
SELF at home with 


TREAT YOUR- 


Renulife Violet Ray 


HIGH FREQUENCY GENERATOR 


transforms electricity into the most powerful, 
effective, purifying Health and Beauty giving 
agency known to science. yet gentle, soothing. per- 





TREATS 
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Rheumatism 
Neurstis 
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Chest Pains 
Catarrh 
Headache 
Ear Diseases 
Hardening af Ar- 
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Wrinkles 
Skin Diseases’ 
Falling Hair 
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ders. it removes the deep 
seated causc. Saturates 
the system with invigora- 
ting, life-laden violet rays 
bringing back normal 
functioning, 


Painless 
Electricity 


Science has modified elec- 
tricity that the weakest 
may stand its force with- 
out fear or pain. Every 
tissue and {bre js satur- 
ated, patient experiencing 
only a sensation of relicf. 
as if standing in a ray 
of sunshine. Violet Ray 
high frequency has no com- 
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electrical batteries and 
shocking current. Every 
jar and shock is removed. 
The cffects are marvel- 
ously rapid. 
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Effective 


Violet Ray 


For Home Use 
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Sneezing, hawking. spitting 
apd coughing. Why do you 
hate catarrh apnypwar? You 
were pot born with catarrh— 
you contrscted it. This of- 
fensivre. uawholesome, d13a4- 
greeable complaint fastened it- 
self upoo you and grew. Nature 
is trying to prevent More serious 
consequences dus to the conges- 
ion tn Four body. flods an out- 
let for the accumulated waste. 
by way of catarrh. You cannot 
get rid of it the way you are 
goling—sprays, lotions, spufing 
powders, drugs and medicines 
won'l stop it. You know catarrh 
leads to other troubles—serious 
ones — throat, lungs, atomach. 
Intestines—all become affected. 
You can never enjoy good health 
| if you bare catarrh; you won't 
be efficient in apything as long 
as you have catarrh, and it 
detracts from jour personality 
to be bawking and snuffiing 
sround others. 


Strecgrort Build Yourself Up 
The Pertec] Mee 


Be Cleao—Wboieso m e— 
Realthy—v trile. Go at it the right way. WNa- 


STOP SNUFFLING! 





lure’s way: oo drugs, no medicines, apd you 
bantsh catarrh from your System. Let me abow 
you bow, by my method of health buliding, body 
developing called 


STRONGFORTISM 


Its practice oeter fatls—it builds new tesue, gives 
drawn eod movacle. tt invigorates heart ection, atrengtb- 
ens Kidneys, end makea the bowels more by thelr own 
oeturel etrenath. 1s makes every organ in Your body 
pulsate to bealth. Under this kind of influence, cetarrh 
guits for good, eo Will conalpetion. indigestion. mer- 
_ palpitadoo, rupture, rbeametism, weak heart, 

poor memory. physical weakness, vita] lowes, short 
wind, sod all sorts and kinds of ellments and disorders. 

If sou are too stout or too thin, filet cheated, ar 
round shouldered—Strongforusm will elter ft. It will 
meke you gtow in vigor and ririllty—and nervous 
energy—il wil) restore your vitsllty and keed sour forces 
vital. No metier what four dillon ls vow, or what 
babite yoy contracied or indn 
you can renew yourself. You want to be strong. 
bealths—e virile man—sou want to be all that « man 
ouzht to be end I cen and will ebow you bow to make 
yourself the man thet is deslrable Irom erery etand- 

nt 
Porell me your allment and send three 2-cent stampa 
to corer BN expenses, aad [ will send you 


my 
bork, OMOTION AND CONSERVATION OF 
Sy ee STRENGTH AND MENTAL ENERGY.” 
written for your interest and welfera 


LIONEL STRONGFORT 
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735 Perk Bids. Newark, N. 9, 
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EXPERIMENTAL MECHANICS. 
(Continued from page 638) 


_ secured to the saddle. The circle should be 
marked with a sharp seriber where the 
boring is to be done, also its final diameter. 
By bringing the work forward to the sharp 
point of the scriber which is attached to 
the boring rod, and slowly revolving said 
boring rod, the scriber making the proper 
mark, this will aid in boring the hole to the 
proper diameter. At the same time you can 
see whether the work is sccured to the 
saddle with respect to the central line of 
the cutting tool, also live and dead centers. 
The cutting tool ts held on block T. H., or 
tool holder, and is secured to the boring 
rod by a set screw. The boring rod is run 
between the centers and firmly attached 
to the five spindle by means of a lathe dog 
| D to the face plate. 

The novice can construct a very simple 
form of boring cutter, such as that shown 
in Fig. 4 This consists of the usual boring 
rod, B. R., which may be of any desired 
length, depending ,on the character of the 
work. The rod should be made of tool 
steel, heavy enough to prevent its springing 
or bending when used in boring. The 
longer the rod, the greater the chance of 
springing. It is therefore advisable to make 
the rod as short as possible. A one-half 
inch hole is made in the center of the 
boring rod, which is used to secure the cut- 
ting tool. This is about the size cutting 
tool that the novice will need in his work. 
Another hole is drilled at right angles to 
this one with a one-quarter inch drill and 
tapt for No. 18-5/16 inch thread. A head- 
less set screw ts threaded in, a saw cut 
being made on the outer end in order that 
it may be screwed in with a screw driver. 
The cutting tool should be made of the 
| highest grade, self-hardening tool steel. Its 
length should not exceed one-half inch, the 
diameter of the boring rod. The cutting 
side of the tool is ground as indicated in 
Fig. 4, its bottom edge being slightly 
rounded, so that it will be prevented from 
chipping or breaking, 

in boring a hole in cast iron, it will be 
found advisable to start with a heavy cut. 
This is done so that the sand or other silica 
particles that may have adhered to the cast 
iron when taken from the mould are imme- 
diately removed. 

In the forthcoming issue the subject of 
“Taper Cutting” will be considered. 

(To be continued) 


Madrid gets its electricity for lighting 
and power from a hydro-electric plant 120 
miles from the city. 


A company in Japan has begun the pro- 
duction of soda by an clectrica! process. 


Electrically operated cash carriers for 
stores have been invented, the motors of 
which are supplied with current thrn the 
wires on which they run. 


EXPERIMENTAL PHYSICS. 
(Continued from page 626) 


sisted of negatively charged particles, re- 
membering that an electric current is an 
electric charge in motion, and that an elec- 
tric current tends to move in an electric 
field in a direction given by the three-finger 
motor rule (see Lesson 16). Hence, our 
present belief that the cathode rays are 
negatively charged electrons. The fact that 
these rays give a negative charge to bodies 
on which they fall douhly strengthens the 
theory. The deflectibility of the cathode 
rays in magnetic and electric fields fur- 
nishes us with the necessary data for com- 
puting the size, weight, and specd of the 
electron. The size and weight ts extremely 
small. the speed rena large (about 
, 100.000 miles per second). 
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Experiment 108. 
In 1895, Roentgen while working with 
cathode rays found that a photographic 





brush dscharge 


fig 95-A 


A Brush Discharge is Composed of Many 
Fine Sparka, Forming an Effiuve. 
plate which he happened to have near the 
cathode ray tube blackened on development. 
just as if it had been exposed to light. On 
investigating, he found that a radiation out- 
side the tube always accompanies the pro- 
duction of cathode rays. These radiations 
differ in many ways from cathode rays and 
are called Roentgen (or Rodntgen) rays 
after their discoverer, also X-rays, the name 
given to them by their discoverer. These 
rays result from the sudden stopping of 
the cathode ray. The kinetic energy of the 
cathode ray when suddenly stopt by en- 
countering an obstruction produces an elec- 
tromagnetic disturbance which travels out- 
ward from the suddenly arrested particle. 





~ Spark Tschae 
fig. 93° B 





A Simple Spark Pier nares from an induction 


The velocity of the X-ray is found to be 
the same as that of light. For the produc- 
tion of concentrated X-rays, a special form 
(the focus tube) of cathode ray tube is 
used (see Fig. 97a). Cathode rays coming 
from the concave spherical surface ¢ con- 
verge and strike platinum plate P, where 
X-rays are generated which radiate in a 
hemisphere as illustrated in diagram. 

By moving a zinc sulfid screen around 
the tube, we find that the X-rays cause 
Auorescence. If the hand or some other 
object is placed on a photographic plate 
and X-rays are allowed to strike the plate, 
a short exposure will give an X-ray p oto- 
graph (see Fig. 97b), because of the ability 
of X-rays to penetrate many substances 
opaque to light. This makes possible the 
photographing of interior parts of the 
human body for diagnosis. X-rays are sim- 


ilar to cathode rays in that they cannot he re- 





Ft 95-B. The Cathode Ia Concave and 
Sp ‘ericat. The Anode Constats of a Small 
Plece of Very Thin Platinum. The Cathode 
Raya Are Converged, Focus on the Platinum 
and Are Therefore very Concentrated. The 
Platinum tncandesces, Thus Showtng the 
“Keating Effect’’ of the Cathode Rays. 
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flected or refracted as light can, but they 
are different in many important respects. 
X-rays penetrate many substances which 
cathode rays cannot (X-rays pass right 
thru glass, whereas the cathode rays do 
not). X-rays cannot be deflected by elec- 
tric or magnetic fields and bence cannot, 
like cathode rays, consist of electrically 
charged particles. The rea} nature of 
X-rays is still unknown. Lead seems to be 
the most difficult substance for X-rays to 
penetrate. Hence, lead is used as a screen 
to shield objects from X-ray action. Care 
should be taken in experimenting with 
X-rays as their penetrating power results 
in serious flesh burns under either pro- 
-racted or oft repeated exposure to them. 
(To be continued) 


THE MANUFACTURE OF VACUUM 
DETECTORS. 
(Continued from page 630) 
than the filament when the tube is jarred. 

After adjustment on the plate and grid 
nas been made, the assembly is inserted into 
the prepared tubes and the end seals made. 
A Sort jength of small diameter tubing is 
attached to the seal at one end of the tube, 
this being for connection to the pump mani- 
fold. The tube is then carefully annealed 
and is ready for exhaustion. 

A number of tubes are sealed on the 
manifold in the oven and the temperature 
is gradually increased to 900 degrees 
Fahrenheit (480° C.) at which point the 
pumps are started. The tubes are heated in 
this manner before the pumps are started 
so that the air contained in the tubes may 
conduct the heat to the central elements 
and drive off the occluded gases (i.e., gases 
held in the molecular interstices of the 
wing, filament and grid structure). When 
the pumps have produced a vacuum of one 
micron, the temperature of the tubes is 
very gradually increased to 1000 degrees 


(540° C.). At this point they must be 
watched very closely as the melting point 
of this glass varies greatly and should the 


walls of the tubes become soft, the vacuum 
would cause collapse. From one micron, 
the vacuum slowly increases, and after 
about five hours of continuous pumping the 
tubes are sealed off at the manifold and al- 
lowed to cool in the oven. 

McLeod gages are used in the measure- 
ment of vacua but I have found that a 
much more accurate vacuum comparison 
can be made using a large induction coil. 
For this purpose an electrode is sealed to 
the manifold or at some point in the vacuum 
line. One terminal of the coil is con- 
nected to this electrode and the other coil 
terminal is connected to the low vacuum 
pump. A calibrated spark gap is used on the 
coil and when the vacua is high enough and 
the residual gases are properly pumped from 
the tube a spark will jump the gap without 
3 glow in the vocuum line or tubes. The 
vacuum used in the tubular detector will 
permit.a five inch (12.5 cm.) spark be- 
tween needle points in air. 

Prof. Richardson has shown that when 
oa¢w metals are heated to incandescence 
they emit positive ions, probably because of 
the oe or gases in the metal. 
have found that this positive discharge 
must be eliminated to obtain maximum 
sensitiveness of the tubular detector, and 
this is accomplisht during the manufactur- 
ing stage by burning the filament on alter- 
nating current for about two hours. Tubes 
that have not been treated in this manner 
are found to be less sensitive than those 
in which the positive ionization has been 
destroyed. SSUES 

A VERTICAL CABINET TYPE 
COUPLER. 
(Continued from page 631) 
ENDS FOR THE COILS 


It is necessary now to cut a base end to 
fit the five inch primary coil and two for 
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the four and one-half inch or secondary 
coil, from three-eighths inch wood (white 
pine may be used, as it is quite soft and 
easy to handle). When thus cut they are 
placed on top of each other and two one- 
eighth inch holes drilled about one and 
one-half inches apart and toward one end. 
They must, of course, be in alignment, as 
they are for the slider rods. The center 
must also be free as in one of the four and 
one-half inch covers fifteen holes are to 
be drilled for the fifteen secondary taps. 
The respective taps of the secondary are 
drawn thru in order and the ends nailed 
to the coil with brass nails. Care must be 
taken to get the openings for the sliders 
directly under each other. The completed 
secondary is shown at Fig. 4, and also the 
sliders and their arrangement. The sliders 
are made from No. 8 copper wire which is 
stretched taut by screws at the top of the 
cabinet. A screw eye is inserted into the 
top for varying the coupling, as will be 
described presently, and the primary is 
screwed in place (see Fig. 4). 


THE CABINET 


Very little need be said about the material 
for the cabinet, perhaps, as the building of 
this depends entirely upon the ways and 
means of the Amateur, so only the meas- 
urements will be given. The cabinet is 
made like a box except that the top and 
back are not put into place until the ap- 
paratus is mounted. The front panel is 
one-half inch thick, twenty-six inches high 
and eight and one-half inches wide (% inch 
Bakelite makes an excellent job); the sides 
are six inches wide. 


SWITCHES, SWItTCHPOINTS AND METHOD 
OF VARYING THE COUPLING 


The switches were made at a cost of eight 
cents each, using also such odds and ends 
as are found in any laboratory. The knobs 
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EB you earning mote 
A tn the average j 
manf If sot. my 
| offer will interest you. 1 offer you the 
best eervice that my school affords. I 
offer you my personal instruction in me- 
| chanical drawing. I offer to teach you 
expert draftsmauehip in your pwn home. 
1 offer to fit you for the high-paying 
eitlon of draftismen im one of the 
uited States govornment depertments 
or one of the great machine ehops of 
America. I offer to do sll this at s reasonable 
expense to you, and in a comparatively ghort time. 
The drafting field le not crowded. it never was. 
it probably oever will be. You cennot make & 
mistake by taking up draftsmanship. I do not 
know of any elngle profession open to Men today 
which offers better opportunities. As I heve aaid at | 
the be g of article, draftamen ere sarD- 
inz to $100 per week. 
There ls a demend for men who compiete my 
course. I cannot re graduates fast enough. Many of 
them are takeo oe efora ee ee their courses. 
This ungsual demand is exp 
etudents enter op actue! drawing work the day they en- 
roll with me. They spend no time with preparation and 
useless theory. 

NE OF THE FINEST AND BEST EQUIPPED IN- 
SRITUTIONS LN AMERICA TEACHES YOU MBCHAN- 
1CAL PRAWINO AT YOUR HOME. 

With the eading of the wer, the dey of big epportunt- 
tles for trained men js here. Especially ls this true in 
the case of draftsmen, op whom the mechanicai industrias 
of Americe depend, On no one profession does the re- 
construction of Europe so nearly center. 


Columbia School of Drafting 


RGY C. CLAFLIN, Presa. 
14th & T Sts.. N.W.. Washingtoa. 


















Dept. 9638, O. C. 


hanical Drawing 


Thousands of Draftsmen 
Wanted — Salaries 
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The Electric Safety razor makes shaving 2a 


pleasure. Blade vibrating 7,200 times a minute 
cuts the beard smoothly and without slightest 
pull or Irritatlon—feets like a gentle massage. 
Can be used with or without electric current. 


All asers of the Lek-Tro-Shav speak wel of it, 


A barber seay3s—"Have sheared for years and heave 
Dever used any shaving device oear ite equal.” 

A bome user eays—''The most pleasing shave I've 
ever had in my life. Shaves my face closer than I 
used to share, but thete fs no after Irritation or IU 
effecte as L usually get from another rezor,"* 

No, | Mede for uso fram Light Socket. 
: Meade lor use from Ory Sattery. 

Write for illustreted circular aeecrinog Iek-Tro- 

Shey Sefety Bazor fnily. 


VIBRATING ELECTRIC RAZOR CO 
Dept. 122. Omaha, Nebr. 
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WIRELESS | 


OPERATORS WANTED 
If you are ambitious and wish to better 
yourself this is your opportunity. 





America’s new Merchant Marine needs 
trained wireless operatora. Good pay and 
splendid chance to see the world and help 
in the reconstruction of Europe. Our 
classes have supplied hundreds of expert 
Wireless and Land Line Operatora, 

Write for iltustrated booklet giving full 

articulars. “The Best Radio School in 


ew York City. 
Y.M.C.A. 


oe? 86th St. and Lexington Ave. 
Lenex 6051 New York 





$35-$100 Per 


ROY C. CLAFLIN, President 
COLUMBIA SCHOOL OF 
DRAFTING 


Free drawing Instrumente—Eaeh ef our students Is 
presented at the beginning with ea set of orofesalooal 
drawing Instruments, 

A veluehie book sent withont coharge—Marely fll 
In the coupon below for a valuahle book on drawing. 
and complete information in regerd to our course. 








COLUMBIA SCHOOL OF DRAFTING 


Dopt. 868, [4th and T Ste... N.W., Washington, D. C. 
Without obligation to me, please sead me your ilus- 
ted k on Drefting and tell how } may securs 
your complate Homes Study Coures, ths DEAWING 
UTFIT FREE, and your help in securing a posi- 
tion as Dreftsman. 
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ET “CHEMCRAFT” for Christmas! 


Perform al) kinds of wonderful chem}- 
cal experiments and tricks that will 


amase and puzzle your friends. Leafn the 
principles of Chemistry ond have real fun 
al the same time. Get your oulfit now! 
Chemeraft No. [—$t.25 
Weal of Mississippl Rirer and in Cansda—$}.80 
Chemeraft No. 2—$2.50 
West of Misxslasippi River and in Cansde—$3.00 
Chemersfi No. 3—$$.00 
West of Mississipp!l River and jo Cansda—$4.00 
Be eure sou cet “‘CHEMCRAFT,” the original 
and most comMete cad sclentuufi¢ chemical ourfit. 


Ask for It by name at your Toy Store. or send | 
Price and we will dellver direct prepaid. 


: i 
The Porter Chemical Company | 
Industrial Bidg., W. Washington St. 


Hagerstown Maryland 





35 MILES PER HOUR 


Ruilt be wa bos from Junior parts fur- 









Is nished by us. Any boy can build this 
Car. Pacts very cheap. Send 26 
Record cents for hive Orinrs and price Iist 
ri of parts showing how to bulld tits 

Of This speeds [ttle ear, 







S{PHER MFG. CO. 
156 Warren Strcel 
TOLEDO. OHIO. 










Violin, Hawaiian Gultar 


Ukulete, Goflar, Mandolln, Cornet or Banjo 
Wandertol new syrtem of teaching note music by mail. To first 
gore in escb locality, wa'li give a &2U superb Violino. Mandolin. 
‘Kulele, Goiter. Ha wailan Golter, Cornet or Banjo atsolutely f rea. 
Vary emal] charge for lessonsonlyexpensa. We gusrantes success 
or nocharge, Complete outfit free. Write at n-co—c0 obligation. 
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were purchased from a hardware store. 
These are glass drawer knobs and have a 
brass shell into which the glass knob is 
cemented; also a screw is fitted into the 
end. Five of these are needed. The switch 
blade is cut from a piece of springy brass 
or nickel. Cut two pieces three inches long 
and taper down one end (see Fig. 5). The 
other end must be made to fit the knob. A 
hole is drilled into this end and the blade 
is soldered to the brass cup; bend the con- 
tact end as shown. Also cut two pieces one 
and one-half inches long for the secondary 
switches and fasten in the same way and 
to the fifth knob solder the hand of a clock. 

The switch points are common uphol- 
slerer’s nails with the brass tops and small 
washers to fit the under side. After the 
wire has been drawn thru a hole drilled 
in the cabinet for it, it is twisted around 
the nail and the loop thus formed pushed 
far down into the hollow of the cup of 
the nail. A small amount of flux and a 
piece of solder about one-quarter the size 
of a split pea is 
placed into the cup 
which is held hol- 
low upward. A hou 
iron is now touch- 


ed to the nail, and cre 
the solder will hy , @! 
melt flush and |e Q- 
make an excellent Pry Pe te 
connection. The ra 


washer is now slipt 
over the nail and 
the nail driven in 
place. The wash- 
erS are not essen- 
tial but make the 
heads of the switch 
point protrude 
more. (Fig. 5.) 
The method of 
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rods; finally put on back. The diagram of 
the assembled coil is shown in Fig. 7. 

There are many advantages of this type 
cabinet, as it is both compact, inexpensive 
and neat. It does not allow dust to settle 
between the windings and prevents the 
entrance of other foreign matter. One 
complete turn of the coupling knob will 
change the coupling completely. Accurate 
tuning of the primary is worked out to a 
very fine extent and the novel arrangement 
of the secondary tuning will be seen to 
have many merits, as any portion of the 
coil may be used and the direction of cur- 
rent may also be reversed. Often the 
coupling will not have to be changed in 
order to vary the secondary, as both 
switches may be moved and so bring an- 
other portion of the coil into play. 

With a galena detector stand and using 
a "“radiocite” crystal, this outfit cannot be 
beaten and other stations were brought in 
that never were heard before. This may 
have been due to the excellency of the 
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varying the coup- 
ling is by a cable 


Hook-Up of Primary and Secondary Windings On Vertical Coupter, 
Note That Secondary Switching Circuit Permits of Reversing the 
Polarity of the Circuit. 


and drum arrange- 
ment. Rack and 
pinion methods need accurate workmanship 
for them to operate correctly, so this novel 
liome-made method was devised. After the 
clock hand has been soldered to No. 5 knob, 
a twenty-four inch (circumference) wooden 
wheel is fastened to the screw of this knob. 
This wheel is locked in place and a 
hearing is made to fit the other end of the 
screw, so that there will be a fairly good 
axle and bearings formed, one bearing being 
the front panel. A bent piece of brass will 
answer for the other end. A piece of 
leather is fastened in such a way as to cause 
friction against the wooden wheel. A piece 
of cord is nailed to the wheel and wound 
around the groove; the cord passing over a 
small pulley and secured to the screw-eye 
on the upper end of the secondary (see 
Fig. 4). 
ASSEMBLY 

Along the mid-line of the panel and four 
and eight inches up from the bottom, re- 
spectively, drill two holes to fit the screws 
of the switches. Above each of these drill 
two smaller holes for wires which will go 
to antenna and ground. Draw the flexible 
wires thru; solder to switch blade (Fig. 5) 
and put switch in place. Place a spring on 
the under side of switch to keep it tight. 
Describe an arc with each switch and using 
about two-thirds of a complete circle for 
the arrangement of switch points, divide 
them cqually into the area thus allowed. 
Drill holes for the wires of the switch 
points, solder to switch points as already 
described and hammer into place. Then 
seventeen inches from the bottom and two 
inches from the mid-line each way, drill 
holes for the switches of the secondary. 
Mount the sixteen switch points in place 
as per diagram for connections. 

Put the top on the cabinet with the bolts 
(eve-bolts) for slider rods and tighten the 


crystal, but the coil has something to do 
with it, in my estimation. 
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SOLAR ENGINE USES SUN’S 
ENERGY. 


(Continued from page 607) 


Messrs. Shuman, Boys, and Ackerman, 
engineered and built a large solar energy 
plant at Meadi on the Nile, Egypt. This 
plant developed 100 h.p. The total area of 
sunshine collected was 13,269 square fect. 
The maximum pounds of steam generated 
was 12 pounds per 100 square feet of sun- 
shine, or the equivalent, to 183 square fee? 
ber brake horsepower. The best hour’s run 
developed, at atmospheric pressure, 1,442 
pounds of steam. Hence (allowing 22 
pounds steam per brake horsepower) the 
maximum output for an hour was 55.5 
horsepower (about ten times better than 
any previous results). This means 63 brake 
horsepower per acre of land occupied by the 
plant. Moreover, no marked reduction in 
the horsepower produced was noticeable in 
the early hours of the morning or in the 
late hours of the afternoon. 

The temperature of the sun, as afore- 
mentioned, has been calculated to be about 
6,000 degrees centigrade. Several authori- 
tices point out that this terrific heat there- 
fore precludes any possibility of the sun 
being a molten mass in the process of com- 
bustion. It has been thought recently by 
many to be a great mass of matter possess- 
ing to a remarkable degree radio-activity 
akin to radium. Helmholtz proposed that 
the sun could kecp on producing energy at 
its present rate by accounting for same on 
the basis of a slight annual shrinkage in its 
size. From observations and measurements 
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of this heavenly body made from year to 
year it has been computed that the age of 
the sun would, on the shrinkage basis, be 
17,000,000 years. 

The radiant energy received from the sun 
at the outer surface of the earth’s atmos- 
mhere is equivalent to 7,300 horsepower per 
acre. Of this about 70 per cent. or, roughly 
speaking, 5,000 horsepower per acre, is 
transmitted thru the atmosphere to the land 
surface proper of the earth, at noon on a 
clear day. Lesser amounts, of course, are 
received in the early morning and late after- 
noon, Owing to the greater thickness thru 
which the energy must pass. 


Relative to the basis upon which solar 
energy is calculated for the earth’s surface, 
this 1 generally made, it may be said, on 
the “solar constant,” as it is termed, ascer- 
tained from 696 tests conducted by the 
Smithsonian Institute of Washington, in 
various parts of the world, which resulted 
in accepting 1.93 calories per square centi- 
meler per minute, equal to 7.12 British ther- 
mal wits per square foot per minute. This 
IS an average value, all things considered. 


Qinly about three-fifths of the solar radia- 
tion produce any impression on the earth, 
and it-is only the radiant energy which falls 
on some material body that is converted 
into heat, The best body for this conver- 
sion haying been ascertained to be a dead 
black one. 


"GODD PHOTO” CONTEST. 
(Continued from page 616) 


as to work the strings. 
indoors on a cloudy day. I simply guest at 
the time—-about 25 seconds for each expo- 
sare (double exposure) and Ict ‘er go at 
that. The streaks are the strings; the 
lenses were between the two strings. I did- 
nl expect it to be any good at all. So if 
you have any extra dollars flying around, 
geri one out to Lowa. Fred Wagner, 
Burlington, Iowa. 


NOVEL PHOTO OF CITY AND 
LIGHTNING AT NIGHT. 


The ploto I submit is a picture of a city 
at night, taken from a high mountain near- 
by. The object of taking the picture was 
to “snap” the lightning. 


Rob't Sullivan, Canon City, Colo. 





AT LAST—A PHOTO OF “BALL 
LIGHTNING.” 


speaking of “Oded Photos” or somethin 
for the “bug to worry about, I think i 
have if here, im the form of two actual 
Peeper sob either of which contain any 
kin of lightning one would want, i.e., 
chain, Abbon or ball, 

These photos were taken about six 
months ago (Pardon the selfishness) on 
the saine moxht and about five minutes apart, 
during a yery damaging electrical disturb- 
ance in this locality, 

Il may be wrong in my conception of the 
impression on the right side of photo No. 1 
(the upper left photo) being ball lightning, 
but would suppose it to be such. This pic- 
lure js an exposure of 30 seconds. There 
Was No artificial light of any kind in front 
of ite camera. This phenomenon was not 
perceptible to the eye—or at least was not 
observed, 

Ti this be ball lightning we then know 
that ball lightning 1s of an oscillating or 
pulsating nature, as is evident from the 
path taken by the ball. Possibly this is a 
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potential of one sign seeking its afhnity or 
opposite potential sign, in order that it may 
neutralize. Following the path of the ball 
it comes in at the base of the ribbon dis- 
charge at the left, whence it travels straight 
across, almost parallel to the wires in the 
background, then it comes to rest in the 
upper right hand corner. It now slowly 
follows an irregular path with a few stops 
and makes its exit into the heavens, no 
soul to join its patiently waiting other 
alf. 


Photo No. 2 (lower center) is a 3 minute 
exposure, during which time the camera 
was moved once but very slightly, as you 
see from the double print of the chimneys 
in the background. In this picture will be 
seen innumerable paths of the light ball 
where it has traveled at various speeds. 


L. E. Church, Bailesville, Okla. 
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EXPERIMENTS IN RADIO- 
ACTIVITY. 


(Continued from page 636) 


radio-active study. It is thought unneces- 
sary here to give further experiments in 
this phase of the subject as they will sug- 
gest themselves to the reader. It is an in- 
tensely interesting subject and the reader 
will derive both beneficial knowledge and 
pleasure from his experiments. There are 
many other properties of these substances 
besides their ionizing power which will be 
taken up in later articles. 


(To be continued) 


BUILDING A 3-INCH SPARK 
STATIC MACHINE. 


(Continued from page 633) 


should reach the comb and thus prevent the 
escape of the electricity before it reaches 
the metal points. 


An tron ring placed on the conductor 
heightens its capacity. This consists of an 
iron wire bent in a circle and then well 
insulated with paper, which is later var- 
nished with shellac. 


If the handle of the machine is turned 
towards the combs, electric sparks can be 
drawn from the small ball attached to the 
end of the brass wire holding the comb. 


It is unnecessary to explain the uses of 
Leyden jars and other apparatus which can 
be used in connection with this machine, as 
any “Physics book,” under the heading of 
“Electricity,” describes a number of them. 


THE CITY OF SPLENDID NIGHT. 
(Continued from page 623) 


footed torch-bearers led the way. None of 
them, proud souls, ever saw their doorways 
in fullest beauty, the beauty that is electric, 
that softens rude prominences while it 
throws a lustrous, enchanting glow over 
fine design and decoration. 


The “City of Splendid Night” forever 
calls me to fresh delights. I go the way of 
a side street at the beckon of a light and, 
anon, find myself before the stately pile of 
a church, mirrored against the sky by the 
guardian pug of radiance that stands be- 
fore it. Later I come upon a green park 
bordered with electric jewels. Here I seat 
myself and watch the trees play tag with 
heams of electric brilliance. 
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There isa wonderful opportunity right now 
for boys who like electricity. “Thousands of 
men from the electrical industry have gone into 
the service and others are going every day. 
Boys who are ambitious and will train them- 
selves in spare time can step into good positions 
and play a real part in winning the war by 
Carrying on their work. Good salaries are 

offered with rapid promotion. 


For 27 years the International Correspond- 
ence Schools have been training boys for suc- 
cess in electricity and over 200 other subjects. 
They will help you prepare right at home for 
a position in the line of electrical work you like 
best—or in any other work that appeals to you. 
Thousands of boys, throngh I. C. S. training, 
have stepped into fine jobs, but never were 
Opportunities so great as now. 


Let the! C.S. help xo. Choose the work you like 
hestin the coupon below, then mark and mail it today. 
This doesn’t obligate you inthe least, and it will bring 
sou information that may start you oo a successful 
career. This is your chance. Don't let it shp by. 
Mark and mail this coupon sow. 
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INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX 6172, SCRANTON, PA. 
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You may know the white lights of the 
night, so do I, but I also know where are 
to be found those more precious sights of 
the city, made possible by night and elec- 
tricity. And so } wander lovingly thru the 
“City of Splendid Night,” and visit its 
shisnmering shrines. 


The Park at Night 


HEN next you walk abroad at night, 

choose Central Park, and preferably 

that part of it which ranges south 
of Seventieth Street. Enter to the left of 
General Sherman and follow the friendly 
bypath that skirts the Japanese Lake, where 
the swan boats ride at anchor. I call it the 
“Japanese Lake” because the first sight of 
it, thru certain trees bent and burdened 
with weird charm, suggests a Japanese 
print, wherein the towering Plaza becomes 
Fujiyama. The while you stand the lake 
gathers iustre from many sources, taking 
toll of light until its tiny, radiant body 
seems a great, luminous tear, dropt from 
the eve of God. 


You can’t know Central Park until you 
see it at night, and then it is no more the 
park than the city surrounding it that 
thralls you. Each season has its own par- 
ticular charms; but it is best to consult your 
almanac prior to making the excursion, for 
no moon is wanted at such a time. The 
lights of Manhattan should not be dis- 
turbed, or marred, and a cloudy night, tho 
with rain yet a long way off, is to be 
especially desired. 


In truth some of the rarest charms of 
this great enclosure are the vantage points 
it offers for viewing the glowing city. From 
each hill and hollow and rustic bridge you 
see sights that make you feel Nature has 
prepared a wonderful gallery in which you 
may stand and see the thousand pictures 
painted by Night and Electricity. 


And the wonder of the lighting. Never 
have pictures been hung for exhibition with 
more rare understanding of the art of 
presentation. Never has favored critic at 
private view found color and arrangement, 
composition and subject, more effectively 
displayed than finds he who will be guest 
of Central Park as he stands witness to the 
glory of Manhattan. 


Off to the South and West flare great 
electric signs surmounting high buildings. 
Warm and colorful they hang in the sky; 
aerie, detached beacons of fantastic shape, 
winking at the night and rippling thru 
darkness. Rows of lighted windows speak 
cheerfully of life. From the summit of a 
tiny hill streaking traffic is visible in its 
shooting rays of warning speed. 

Within the sylvan solitude the voice of 
the city speaks faintly, and its sparkling 
eyes are veiled with the romance of con- 
trast, that ever comes when Nature spreads 
her green mantle in the midst of man’s 
activities. 


Oh, the wonder of the city from the park; 
and then the wonder of the park within 
the city. Here Robin Hood might dwell 
and Peter Pan feel a charm as ‘luring as 
his finest scenes in Kensington Gardens. 

If you would really see all the spirits of 
the wood gathered together in carnival, 
then stand at the Northern limits of the 
Mall and, half clostng your eves and rising 
on tiptoe, look down its length. Fill your- 
selt with the ful] beauty of the fairy court. 
It is precisely lighted with soft, glowing 
globes. Here and there stand set pieces of 
statuary, grotesquely gigantic, forever try- 
ing in their rigid way to cast strange 
shadows for each competing light that falls 
on them from either side and from across 
the Mall's milky way. 

As sure as yon believe in fairies, they 
are here. Some lurking behind these 
statues, snuggled in the robust curves of 
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back and base. All waiting in thrilling ex- 
pectancy their turns to dance and frolic in 
the silvery glow. The scene will surely 
enchant you. LEarth-weight passes, the 
senses are ethereally acute, you feel the 
pulse of Beauty, and the heart within you 
takes fire. 


So lives the radiant poetry of Central 
Park. It is there for all of you who will 
go with vision for its picturing. [ft is the 
fie gallery exhibiting the Light of Man- 

attan. 


New York in the Rain. 


LOT out the stars. Draw a leaden 

mantle of cloud across the heavens. 

Let the skies open every pore, until 
earth rejects the surfeiting torrents. Fields 
are sodden, woods sullen, villages sordid, 
and all the open country a sticky mass of 
morbid moisture. 


But old New Amsterdam is glorious! 


So fare you forth and witness the won- 
ders of this city of cities in the rain. The 
perfect time is during the first silent hours 
of the morning. Then you may surprise it 
in the full splendor of its bath. The build- 
ings stand stark, dripping, and in great 
masses rise triumphant thru the drenching. . 


The gutters are long panels of flowing 
mirrors which break and shatter into ten 
million fractions in reflections, where 
treacherous corner grills suck them into 
roaring depths. About each light that 
punctuates the avenues and streets there is 
a hazy glow. Here sparkle the jewels 
thrown overboard by the clouds in an effort 
to lighten their ballast. 


As tho hoisting themselves on the liquid 
ladder of the storm, the ascending mingled 
lights of the city burnish the grey vault 
above with golden copper, as the hearth- 
flames picture themselves in the kettle 
swinging frotn the crane. 


The romance of Masonry and Electricity 
is before you. [t is a drama done in pour- 
ing pantomime. The scenery is made of 
steel and stone, with all the city on the 
stage. Footlights and spotlights get their 
life from giant dynamos and_ turbines 
swiftly milling greater light than Nero made 
when sacrificing Rome. 

Now pause, while the ciouds are discharg- 
ing their cargoes; if you will halt between 
tall buildings and bear your face to the 
rain for a full upward glance you will know 
somewhat of the feeling of the mountain 
traveller when he stands in the spray of 
some vast waterfall. Deep down in the 
cafion he pauses while the rays of an unseen 
sun paint a rainbow on the struggling tor- 
rent at the spot.where the unleashed waters 
hurl themselves from the cold embrace of 
the rocky heights. 


Again you stand before great arches open- 
ing into the halls of commerce and mark 
the silent sentinels picking luminous arcs 
out of the night and rain and sending many- 
colored reflections into the shadowed re- 
cesses as fire-brands challenge the darkness 
of some echoing cave. 


So we see the many-sided city at its bath. 
The city that has been the sweetheart of an 
endless procession of goodly men. The city 
of which O. Henry sang so sweetly and of 
which he wrote so understandingly. Great 
is Diana of the Madison Square Campanile. 
Great is the Lady of Liberty Light. But 
greater still is the city over which they 
reign. 

When storm breaks at night Manhattan 
blooms: she blossoms gorgeously in the 
downpour, and bathes majestically. And 
so, when drenching clouds cut off our 
view of the campfires of the guardsmen 
of the heavens, we feel an increased thrill 
in the shining of our faithful keepers of 
the curb, the stars of the street. 
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Further Increases a. 
NOW IS YOUR CHANCE! 


With this issue, the price of the EXPERIMENTER, as announced on Co is ? Wi 
another page, goes to $2.00 a year. With the paper market in C+ i eli 4 aS 
chaos and soaring prices, printers demanding another large wage 
{ucrease, engravings going up 90%, we feel sure that before 
spring ALL magazines will go much higher than now. 

By aubscribing pow for from one to five years, YOU POSITIVELY WILL 
SAVE BIG MONEY. 

The prices below are unquestionably the lowest for atandard magazines 






thet it le possible to obtain anywhere. Only by oa epecial arrengement i 
math he eo. are ene | prices pelle ane they Bre good only ae ’ fo T he P ublish ers 
acember 15 sfter woaic te prices 83 given on t page are with- 
drawn. Make up your Itst at ooce—do not delay. If you are already a pabscritet “will Mail the Magazine ’ 
| 






aad your subscription to tbe EXPERIMENTER runs for a long time. you ma 
subscribe for any other magazineaa by deducting tha price of the EXPERIMENTER 
from the clubs at the rate of $1.85 (tbe apecial price allowed in clubbing with 


Direct From Their | 
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otber magazines). Thus you cap make up aby club yourself of as many maga- wn ce to You 

zines as you wish from the list below. 


All prices Quoted are for subscribers in U. 8. only. Canadian and foreign subscriptions require additional postage. 
Electrical Experlmenter 2, 00; "|| Electrical Expertmenter $2.00 Efectrical pene of Ow Price|| Electrical a ee $2.00 













































































Popular Sclence...... 00|Ou es American Boy........ I 4 Ow Prica|| Etude ...-.-cceee. ce. World’e Work =. eet Ow Price 
Iustreted World, St. Nicholas.......... "$3. 20 85 
{Technical World).. 2.60 $5. 50 Youtb’a Companion.... + 00 a eT, 85 Regular Price....... $3.75 Regular Price....... $6.00 $4. 
Electrical Expartmenter - 00\Om Price 1 
Regular Pitce....... $6.00 Regular Price....... $8.60 Boye’ Magezine....... 1.50 Electrical Experlmenter $2.00 Ow Price 
Etectrical Fee eigiiter $8: hi Ow Price || Electricat aearern er oriy 00a $3 QQ)|Smart Set... 3.00 
Scientific Americen.... Today’s Housewife.... .75/9% Prie}) Regular Price R $4 10 ! 
"$6. a ee ae $3. OQ || Electrica Experlmenter $2.00 egular Price....... $5.00)" °° | 
Regular Prica...... $7 00 gui Everybody’ 3 Magazine. 2.00 Ow Price Electrical Expertmenter $2 00 
Etectricat Expertmenter $2. pS a = —Regular Price.......$3.50!_ ___—| Delineator carr" to ope Parisienne ......... “70 |Our Price 
Popular Astronomy... 5 Lee cee Age $2. = Ow Price address) .... . 2.00 $5. 35 a $3 50 J 
ers oekly...... Reguler e 
Reguler Price....... $5. I$ 15. Literary Digest....... £00 $8 00 Regular Price....... 26.00 Seen FO 1 
Elect ° Electrical Expertmanter $2.00 ectrica! Expertmenter $2.00 ' 
Wireless ee eS 00 Ow = Pie Regular Price....... $8.60 Motion Picture Maga- een roo cee - 2.00/Ow Peies 1 
TU. coc ccce ne 1.75 Wie 6 6 6's 69 '5 axe 2.00 3 60 oF Heviewa.... 3.60 10 
Regula? Price....... $5.75 a, Reguiar Price....... $4.00 § ° __Reguler Price....... $7.00 Fral 
Electrical Expertmenter $2.00 Etectrical Experlmenter af . Electrical Experlmenter z 00 
American Boy........ 1.50 edi is Everybody’s .......... 0|Om Price Pictorial Raview...... : 00lom Prics ' 
Boya’ Magazine,...... : (f~ i American Magazine... 2 00 $5 5 McClure’s Magarine... 58 $5. 00 | 
Regular Price....... : ae Regular Price....... $6.00 Regular Price....... $5.50 
Special Clubbing Prices of Electrical Experimenter WITH 4 
Regular Our Rate Reguler Our Rate 
Price Per Year Pelee J _ veae 
Adventure ..... een eats $5.00 $4.70 | Litersry Digest ........ $6.00 $5.70 i 
American Boy ......... 3.50 $.00 |; McClure’s Megezine ... 3.50 3.00 
Americsn Magazine .... 4.00 3.85 | Metropolitan ........... 5.00 4.75 fl 
Black Cat ...........-- 3.50 8.00 | Modern Priecilia -°. -- . 3.50 3.25 
Blue Book ............ 4.00 3.75 | Nation ......... eens 6.00 5.35 
Boys’ World ...... oon 2:50 2.25 puiine WR 5 Shaeins cues 5.00 4.75 , 
GAUGEY —.. Soccececs ces 6.00 i ) wees 6.00 8.75 
Christtan Herald ...... 4.00 3.60 | Pesrson’a Magazine .... 4.00 3.50 
OEE 3 ies oie sins tia: ... 4.50 4.25 | Popular Sclence Montbly 4.00 3.75 
New Country Life ..... 7.00 $.65 | Red Book ............. 4.00 3.75 
Delinestor ........-6.. 4.00 8.60 | Review of Reviews ..... 5.60 4.00 
Lo ee » wos ae eis S75 3.20 | St. Nicholes .......... 5.00 4.75 
Everybody's .....2-+00% 4.00 3.60 | Scientific American .... 7.00 6.50 
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DP) emes use girente 00 3.60 | Wireless Age .......... 4.00 3.50 
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Write for Special Pricea on ANY Publication not iisted here __ 


We will save you money 
SEND ALL ORDERS TO “CIRCULATION DEPARTMENT®: 


EXPERIMENTER PUBLISHING CO., Inc. } 
233 Fulton Street, New York City, N. Y. ' 
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must be incluced at the above rate. 


Re ae ee eee 
| Opportunity Ad-lets 


\ OU wili 4nd many remarkable opportunities and real bargaina in these columns. 
made every inenth ky reliable firma and dealera from all over the cunntry. 


bile accessories. the Opportunity to make money, or anyt 
Adverttsecnts 1n this section seven cents a wor 


ELECTRICAL EXPERIMENTER 
—_———_—— 
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for each insertion. 


Teo per cent discount for 6 tssnes. 20 per cent discount for 12 issues from above rate. 


pot accepted. 


ee a 
Automobile Accessories 


More Power, Less Fuel, No Carhon. 
tery, plain facts, results guaranteed. 
booklet. S. O. Antomobile Accessories Ca., 
more, Md. 

Fords Start Easy in Cold Weather with our 
new 1919 carburetors. 34 miles per gallon. Use 
cheapest gasoline or balf kerosene. Increased 

ower. Styles for any mator. Very slow on 

igh. Attach it yourself. Big profits to agents. 
Money back guarantee. Thirty days’ triat. Air. 
meson Carburetor Co., 270 Madison, Dayton, 
hio. 


et 

Lubricant Carbon Remover Solvea the Carbon 
Prohlem. When your motor loses power, when 
it knocks, bucks and overheats, don’t monkey 
with tbe carburetor. Send for a can of Lubri- 
eant Carbon Remover. Every can guaranteed. 
Price $1 prepaid. Agents wanted. W. A. Engelke, 
4257 Bishop St., Cincinnati, Ohio. 


Kwik-Fix Rubber Compovad. Better than any- 
thing you have ever used. Repaira auto tres, 
innertubes, ignition wires, leaky auto taps, cuts 
and thin spots in rubbers, rubber boots, hot 
water bottles. At your garage or by mail 35¢. 
Merriman, Freehold, N. J. Dept. E. 


Motorcycles 


Motorcycles irom $25 up—New and second- 
hand. Easy terms, large list ta choose from, all 
makes. Send 4¢ fe: fer Bulletin “A.” Peer- 
less Matorcycle Co., Watertowo, Mass. 


daents Wonted a 


osyde Tyres, inner armor for automobile tires, 
double mileage and prevent punctures and blow- 
outs. Quiekly applied. Costs littl. Demand 
tremendous. Profits unlimited. Details free. 
American Automobile Accessories Co., Dept. 54 
Cincinnati, O. 

Hel-Met The Kaiser Pin—Latest war oovelty. 
Biggest hit out, every patriotic Citizen wants 
one. Sample roc. Wedge Mfg. Co., “KM,” Bing- 
hamton. N. Y. 

$10 Daily refinishing chandeliers, brass beds, 
avtomobiles by new methad, without capital or 
experience. Free particulars and proofs. Write 
today. Gunmetal Co., Ave. D, Decatur, Il. 


Hindoo Magical Secrets. Wonderful book, :919 
edition limited, z3c. Sample 12zc. $2 per foo. 
Better order quick. Dept. X, Lindhorst Magic 
Shop, St. Louis, Mo. 


Sterling Fibre Brooms: Outwear ) 
brooms, gvaranteed one year, $1.25 postpaid; 
agents waoted. Keystone Fibre Broom Co., 61 
Duquesne Way, Pittsburgh, Pa. 








Oo mys- 
Write for 
Balti- 


—— 











five corn 


Help Wonted 
Men Wanted to make Toy oldiers, Army, 


Navy and other toys. Homeworkers an small 
scale, manufacturers on large scale. Greatest 
ehance for itdustriovs people for independent 
business. Enormous demand and future io 
“American-made toys”, This oew America 
work stands out cana Factories have 
been established, people trained, machinery made 
with energy and success. Dealers don’t want to 
handie any others except ‘‘American-made”. We 
buy these goods all year, paying fixed prices. 
Eaperience or tools not necessary. Hundred and 
more made complete per hour. Casting form out- 
fits $3 up. Booklet and information free, Toy 
Soldier Manufacturing Co., gz Union Square, 
New York. 

To Ascertain tbe Vocation for which Ih are 
bes: adapted send for Zancig’s Revised Horo: 
scope. Send date of your birth and 2sc. Prof. 
Zancig, 109 West 87th St., New York. 


Monthly incame paid those writing lists of 
names for us at home, spare time; no supplies to 
purchase. no investment, expense or other work 
required; postal brings particulars. National 
Exchange. Box 1oo1, New York. 
= ee | 


Phonoaraphs 


a 
Build Your Own Phonographa and manotacture 


them for profit. Drawing inatructions, Parts, 
Price List, Blue Prints, etc.. complete, sent free 
upon request. Write today. Associated Phono- 
graph Co., Dept. E-1, Cincinnati, Ohio. 











SFECIAL NOTICE 





A 
Phonographs—Continned 





Build Your Phonograph. “Pertection” high- 
quality spring and electric Motors. Tone Arms, 
Reprodueers, Wonderful results. Big saving. 


New catalog and building instructions mailed 
for ten cents. Indiana Phonograph Supply Co., 
Indianapolis, Indiana. 

if 
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EE Charlotte, N. C. 
3 Oct. 4. 1918. 


7 Electrical Experimenter Pub. Ceo., 
= 233 Fulton St., New York. 


Dear Sirs: 


It certainly was SOME RESULTS. 
I've almost worn out a good typewriter. 
i about exbausted myself writing. 
sed all the paper in this part of America. 
And about ‘“‘Gone Busted” buying postage 


lea 


—_— 
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tamps. ; 
Naw, I’m a-goina gt and will never do 
it again, or at least I won't promise to an- 
swer all the letters 1 received from an Ad 
that I put in the “E. EB.” | : 

The letters are still coming in.—Tbe 
apparatus advertised bas long since been 
sold. Every piece of it, The letters are 
{rom all over the United States, AND 
ELSEWHERE. Received one today from 
Sbangbai, China. Can you beat that. I'm 
enclosing the letter from China. 

It’s a great life, if you don’t weaken. 

_I wish to THANK the “E. E.""—Some 
circulation. 

Very Respectfully, 


G. R. SMATHERS, 
403 N. Brevard S¢c., Charlotte, N. C. 


ANCHO" I YNFHAL EER ECR ASBME DOERR ATG 
has : 


Miscelloneous 


Tobacco or Snuff Hahit Cured or 
St.o0 if cured. Remedy sent on trial. 
Co., SA, Baltimore, Md. 


“Catch Fish. | 
valuable information mailed for stamp. George 
Julian, Albany Building, Boston. 


Wanted—Small Gasoline and Steam Engines. 
Cash paid for +t ta 4 cylinder light weight 
Motors. 4% ta to H.P. ohnston, est End, 
Pittsburgh, Pa. 


Your Technical Trowblea can be solved. We 
handle all technical problems pertaining to de- 
sign, Ccalevlation, installution, ete., promptly and 
correctly for $1 and up. We imvite your corre: 
spondence. Duskis, Technical Advice Bu- 
reav. 1760 Bergen St., Brooklyn, Noe. 


Cigarette, pipe or chewing habit conquered. 
Nature’s method. varanteed. Write for free 


MME CL 


no pay. 
Superba 








brochure. Edw. J. Woods, TA-300, Station F, 
New York. 

Fountain Peo Free with a $1.75 order of ink. 
Eighteen packages, each package contains 


enough material to make twenty cents’ worth 
of bive-black ink. Trial package ten cts., three 
for 25 cts. Kralovee & Co., 2344 Altgeld St., 
Chicago, Iif. 

“Quick Procesa Duplicators.” Makes 100 capies 
in to minutes. Remarkable time-savers. Thou- 
sands in use. Write for free illustrated circular. 
Heyer Duplicator Co., 160-EE, Wells St., 
Chicaco a — 

Pyorrhea—H. E. Kelty, D. D. S., M. D., pyor: 
rhea specialist for 15 years, has developed a 
successful home treatment for pyorrhea. Puri- 
fying, healing. preventative. Full month’s treat- 
ment and booklet, %. Circular free. Dr, UJ. E 
Kelty, Glenwood & Woodland Aves., Leonia, N.J. 

We Have a limited number of beautiful art 

ictures on hand ai Nikola Tesia and Dr. Lee 

e Forest. These make a handsome decoratian 
for any laboratary ar warkshop and should be 











prominently displayed. Price for, both, prepaid, 
toc. Experimenter Pub. Co., 233 Fulton St.. New 
York City. 

“Opportunity Ad-Leta” bring quick results, 
Over 100,000 Circulation, net. Other firms are 
making money—so can you. For proof address 
Classified Department. Electrical Experimenter, 


233 Fulton St.. New York City. 





It will pay you to read and investigate the offerings 
No matter what you inay be secking, whetber supplies, autoiio- 
hiag else, yon will find listed here the best.and most attractive specials of the month. 
No advertisement for less than 50¢ accepted. eg 
Cash should accompany all classited advertisements unless placed by accredited advertising agency. 
Olijectionable or misleading advertisements 
Advertisements for the February issue should rcach us not later than December 22. 

Owing to the large increase in circulation the classified advertising rate be- 

ginting with the Felrrnary issue will be 7¢ per word. ) 
or reservations for a period not to exceed one ycar, which are received not later than December 20, will be 


accepted at the old rate of 6c pet word 
‘ EXPERIMENTER PULIISIIING CO., INC., 233 Fulton Street, New York, N. Y, 
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a 
Business Opportunitics 


TS 
T made $20,000 here past four years making 
burial vaults, Will start you in same permanent 
business without capital. 
Stamp brings details. 
Bloomington, Ind. 
Enter a New Business. Earn $3,000 to $6,000 
yearly in professional fees making and fitting a 
foot specialty, openings everywhere with all the 
trade you can attend to; easily learned b 
One at home in a few weeks, at small expense; 
no further capital required; no goods to buy; 


_ Absolutely no_ selling. 
Charles Murphy, Dept. A 





iy hunting, soliciting or agency. Address 
eae Laboratary, 18 Back Bay, Boston, 
ats, 





1 Made $30 a Week, easy money, evenings 


home. Free Booklet explains. Mail Order Busi- 
meas: Send stamp. Alee. Scott, Cohoes, New 
ork. 








Sketch, Sample, Booklet, 


Make Die-Castings. 
R. Byrd, Box 227, Erie, Pa. 


and Proposition, r2¢. 





_ “Quick-Action Advertising—How it is Build- 
ing Business for the Progressive Advertisers al 
America’; A little stary of RESULTS, told by 
the advertisers themselves—not the publisher. 
You will be interested in reading this little 
booklet, which we have prepared far prospective 
advertisers, a copy of which will be gladly 
mailed to you wpon request. It tells you haw 
to talk business with 1,000,000 imtelligent, inter- 
ested and resporsive Americans ¢very month— 
men who know what they want and wha have 
the money to buy it. Write far parce ae and 
rates to au pengias Wakefield Coutlee, 225 
West 39th Street, New York. 





_ Build up an Income tn Ojl—Others are doing 
it—Why not you? Today is the opportunity. 
Join our casy monthly payment plan NOW—it 
may mean hundreds 1n profits. Write for in- 
formation. National Oif Drilling Co., Dept. K, 
Houston, Texas. 


WANTED—Specialties for mail order houge, 
What have a to offer. Stone Specialty Co., 31 
Broadway, y, 








Manufacturers: Advertising and Toy novelky 
with an unlimited field. Protected. 3166 Third 
Ave., New York City. 


Amazing profits manufacturing backyards Fue 
Briquettes, cheapest fuel known. Stamp. Cali- 
fornia Products Campany, San Mateo, California. 








You can tetter Autamobiles, Windows, Trunks, 
etc., without previous experience, by Transfer 
Process. Make $27.50 an $2.50 outht. Aute Mona- 
gam Supply Co., 87 Niagara Building, Newark, 





Incorporate your business under the common 
law. © organization tax; no franchise tax; no 
fedcral corporation tax; certificates mot taxable; 
stackholders exempt from conipany debts; do 
business anywhere; directors reside where you 
wish; lowest cost organization possible. om- 
ea Law Organization Co., 4 Randolph, Detroit, 
ici. 


Dollara Yearly in Your Backyard. No ginseng, 
mushroom dope. New ideas. Investigate. Par- 
ticvlars free. Metz, 313 last 89, New York. 


Business Worthwhile. 
mirrors, Platin 
ence Sprinkle, 


I Start You silvering 
tableware; Plans [ree. Clar- 
ept. 48, Marion. Indiana. 


$30 a Week, Evenings. I made it with a small 

mail arder busingsaa Ona sls regular job 
“ree hooklet tells how, 2¢ postage. 

Alex. W. Scott, Cahoes, N. Y. ae 





Auctions 





Auetioneera make from $10 to $50 a day. Free 
catalog. Missouri Auction School, Kansas City. 


Postcards 





Twenty Pretty Assorted Postcards 0c. 45—20¢. 
Castle Co.. N. Locust. Hagerstawn, Md. 
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Wireless 


Bargains—i0,000 4%” Wireless Coils com lete, 
guaranteed, goc, send postage. Also, 25,000 Wire- 
less Coils without vibrators, 45¢, seod gostace. 
A. Dubs, 1534 Pitkin Ave., Brooklyn, N. Y. 


Best Radio Hook-ups for Damped and Un- 
damped aves, Amplifiers, ete. Blueprinted 
with full instructions, 60 cents postpaid. Luther 
Reiner. Bexley, Ohio. 


Better stock up now on switches and switch 
points for that new set. Circular describing the 
most perfect on the market sent free. Eureka 
Secondary Co., 6939 S. May St. Chicago, II. 


Morehead All-Purpose Vacuum Tuhes: _ 
" longer; require less hi-voltage; eliminate 
STATIC: SUPER.sensitive! Have one Seed 
Avoid the RUSH later! Satisfaction GUARAN- 
TEED; absoTIVELY. si50. each—FIVE for 
$25.00! Somerville Radio boratory, Eastern 
Agents, 102 Heath, Somerville, Mass. 


am aT 
Electrical Supplies and Appliances 


Recharge 2 dry cells lor five cents. Directions 
toc. Gilbert, 8 Chestnut, Binghamton, N 


Tungsten Steel Magnets U type. Have 4 num- 
ber of these magnets weighing 2 Ibs. each and 
will lift 6 or more times their own _ weight. 
$1.75 while they last. Heory Althaus, Bluffton, 

10, 


Blueprints for building of Spark Coils from 
ez to 12” with Instructions. soc. each. Also 
or Wimshurst Machines, ete. Also 

made and parts machined, after sketch. The 
B. & H. Electric Laboratory. City Hall Station, 
General Delivery, N. Y. 


Electriclans. Send $1.90 for 16 blue prints ol 
Motor Windings. 10 A. C. Single, two and three- 
phase, and 6 D. C. or set of 2 A.C.,6D.C., an 
6 Rotary Converter Drawings for $2.25. Connect- 
ing and Winding made casy. Superior Electric 
Company, Lock Box, 1372, Pittsburgh, Pa. 


Electncians and garagemen: You need the blue- 
print for building the E1oz test and trouble finder 
and directions for making tests. Locates shorts, 
grounds, Opens in armatures; Oil or water soaked 
secondary cables on ignition units; Traces any 

ower or lighting circuit; Hundreds of tests can 
be made with it. Send ase for blueprint and 
directions. The Data Exchange, P. O. Box 1018, 
7th Floor, U. B. Bldg., Dayton, Ohio. 

MRLATN es wn) 50 ne et SB 


Formulas 


160 Formulas, resilvering mirrors, renewing 
dry batteries, luminous paints, mechanics’ soap 
asc, lists 2c, “Bestovall,"” Box 543-E, Chicago. 


Formulas for Every Purpose. H. Krause, 2746 
So. Karlow, Chicago. 
AMELIE GT eT ya LY FHA 


For Inventors 


lnaventors—Market and secure your ittventions 
through National Institute of Inventors, World 
Bldg., New York City. Membership co-opera- 
tive organization. 


Legal advice on any subject, Mfig., commercial, 
trade information In Re inventions—patents, 
Hanlon, 1t201-Arch, Philadelphia. 


Inventors! Attention! I have valuable infor- 
mation how you can protect your inventions for 
two years before patenting it without expense or 
risk, full instructions, 25¢. . B. Lambert, 55 
Willow Ave., North Pelham, N. Y. 
RTE HT TP wT TT ATTN ST NNN U FULT A LLL TANT TA UN ALUN NTNU LO 


Tricks, Pussies and Games 


1000 stage tricks with 500 illustrations. Cata- 
logue roc, small catalogue FREE. Hornmann 
Magic Ca., Sta. 6. 470 Eighth Avenue, New York. 


Tricks, Puzzles, Jokes, Toys, Games, Novelties, 
Doll and Cane Racks, Plays, Wigs, Stage Sup- 
lies, Escapes and lilusions. Large 1917 catalog 
ee. Oakes Magical Co., Dept. s49, Oshkosh, 
is. 
Black Art Hindoo Experiments, copyright 
t9i9 Edition, 2sc. Imvisible Ink. Free Trick. 
Garatoe each order. Lindhorst Magic X Shop. 
St. Louis. 
EE) |e es MRM PME MEP | 0.CL TY TTR 


Stamps and Coins 


Stamps—6!1 all different free. Postage, 3c. 
Mention paper. Quaker Stamp Co., Toledo, Ohio. 


California Gold, Quarter size, 2e; Half-dollar 
size, §3c; Dollar size, $1.10; Large cent, 1820, 
ang catalogue, 10c. Norman Shultz, Kings City, 

lo. 


$00 Finely 


Last 


repairs 
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Mixed United States or Foreign 
Stamps, :2¢. Philatelic Star, Madison, N. Y. 


225 Different Stamps 25c. Fred Onken, 
Carltan Avenue. Brooklyn. New York. 


We buy and Sell Old Money. $2 to $500 
aid for hundreds of coins dated before 
seep all Old Money. Send to cents for 
illustrated Coin Value Book, 4x7. You may 
have valuable Coins, get posted. Clarke Coin 
Company. Box 110. Le Roy. N. Y. 


200 all different really fine Postage Stamps, 
23c. Dayton, East Foxboro. Mass. 
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Scenery for Hire 


Collapsible Scenery for all Piays. Amelia Grain, 
Philadelphia, Pennsylvania. 
MB A LN PITT 


For Inventors 


Inventions ommercialized. ash or royaity. 
Adam Fisher Mig. Co., 205 St. Lonis, Mo. 


WLR LUN AO AP NR 
For Advertisers 
20 ord Ad. in 100 Pulling magazines, $1.00. 





Ahout gsines readers. Send copy now. Lind- 
horst Magic Shop, St. 1115. 
Advisary Correspondence free. Profitable 


letters, iolders, booklets, follow-ups laos. 
Reasonable charges. Pontifex, 62 Frank Strete, 
Ottawa, Canada. 

“Quick-Action Advertising—How it is Buildin 
Business for the Progressive Advertisers 0 
America”; A little story of RESULTS told by 
the advertisers themselves—not the publisher. 
You will be interested in reading this little 
booklet which we have prepared for prospective 
advertisers, a copy of which will be gladly 
mailed to you ‘upon request. It tells you bow 
to talk business with 1,000,000 intelligent, inter- 
ested and responsive Americans every month— 
men who know what they want and who bave 


the money to buy it. Write for particulars and 
rates today. Douglas Wakefield Coutlee, 225 


Weat ath Str, 


Ri 


New York. 









Printing 
100 Bond Noteheads, 4 lines and 100 envelopes, 
peepee $1.00. Southwestern, 14¢3-H Berendo, 
os Angeles. F 

50 Bond Letterheads, so linen cards, 50 eco- 


velopes, 3 lines, $1.00. Shamrock Press, 8 Mit- 
hoff, Chlambee, Onis. 


Calling Cards. Your name on 25 high-grade, 
pasted bristol ecards together with a famous 
rown cardcase, 25¢. The Barker Press, 17 Gib- 
son St.. Medford, Mass. 


"Th 





Pox C08. Gate POO Py BEDe ayn 
Song Poems Wanted 

rite the Words for a Seng. We write music 
and guarantce publisher’s acceptance. Submit 
poems on war, love, or any subject. Chester 
Music Co., 538 S. Dearborn St., Suite 265, Chi- 
cago. 
ELOLLLOADED) 00ST ALD AOL ET Sy ERG) LTT JA 9 0 TONS ge ADA MDMA ST NEEDED 
Chemicals 


80 Chemicals $5. Chemical outhts as previously 
advertised containiog 80 chemicals now again for 


Ton 








sale at $5. Swimmer Chemical Co., 1849 Park 

Place, Brooklya, N. Y. 

ATO 0) ea OT CE Ne TTT LUTTE 
Novelties 


Genuine Indian Baskets—Wholesale and Re- 
tail, Catalogue. Gilham, Highland Springs, 
California. 
ML) AUT AL CK JY) Tc ge LST LOT 


News Correspondents 


Earn $25 Weekly, spare time, tor 
newspapers, magazines. Experience unnecessary; 
details free. Press Syndicate, 566 St. Louis, Mo. 
CLD SRREAATOE NETTIE A STs rT TN MTN eA CTA Le 


Motors. Engines and Dynamos 


Smali Motors and Generators: 1000 New Motors 
and Generators from Bankruptcy Stock, % H. P. 
A. C., $18.50 each; 4% H. b. $30.00. Batte 
Charging Sets—Robbins & Myers new outfits, all 
sizes. $30.00 each and up. Charging Lighting 
and Moving Picture Are Generators, $10.00 each 
and up. Motors for all phases of current. Im- 
mediate delivery. Less than % regular prices, 
Write for late bulletin. Johnston, West End, 
Pittshurgh, Penna. 


Boilers, Engines and peace Werner Ex- 
tract Company, Mechanicville, New York. 
SCENIC COA TTY UT wT NIT EL FT SL CS 


For the Hair 


1 Was Bald. Obtained hair growth by an 
Indian's ointment containing genuine bear oil and 
tare plant juices. Many others have good hair- 
growing results. Will send box, postpaid, with 
recipe, ioc. John Hart Brittain, rs0 E. 32nd St., 
BA-300, New York. 


SAMO NDAD IEEE LEE NLT eM ee TOO Tee 


Photo Developing 
aul Us 1Se with any size Film for development 


and 6 velvet prints. Or send 6 negatives any 
size and 15¢ for 6 prints, 8 x 10" mounted enolarge- 
ments 35c. Prompt, perfect service. Roanoke 
Photo Finishing Co., 25§ Bell Ave., Roanoke, Va. 


Kodakers: Haw would you like to get ag x it 
enlargement of your best negatives pee? Drop 
us a card right now askiug about it. Films de- 
veloped at toc per roll, prints 3c, 4 and 5¢ each. 
Satisfaction guaranteed. Ford’s Foto Studio, 
Ellensburg, Washington. 


writing 


ae Os Te iL ulin Tit en DOLSOEGG O81 OFN811 00 Leer ganman tg lege stret puree 


Telegraph 


Tetee ap y and Railway Accounting taught 
thoroughly and quickly. Unprecedented demand 
for both sexes at Big Salaries. 
school—Est. 45 years. 
stitute, Seventh St., 


Oldest and largest 
Catalog free. Dodges In- 
Valparaiso, Ind. 
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SRR TUT 0 MA A CE 
Patent Attorneys 


Patents — Without advance attorney's fees. 
ot due until patent allowed. Send sketch for 
{ree report. Books free. Frank Fuller, Wash- 
ington, Cc 


a ii 

Inventions Wanted! Manufacturers constantly 
writing us for pateots. List of inventions ac- 
tually requested and book “How to Obtain a 
Patent” sent free. Send rougb sketch for free 
report regarding patentability. Special assist- 
ance giveo our clients in selling patents. Write 
for details of interest to every wventor. Chand- 
lee & Chandlee, Patent Attorneys, Est. a1 years. 
551 7th St., Washingtob, D. C. 


Patent Your Own Inventions. Save attorncy’s 
fees; we prepare applications; furnish full in- 
Structions and give satisfaction. Free ioforma- 
tion. Sr Larsen Co., Park Row Buildiog, New 

ity. 

Millions Spent Annually for Ideas! Hundreds 
now wanted! Patent yours and profit. Write 
today for {ree hooks—tell how to protect your- 
self, how to invent, ideas wanted, how we help 
you sell, etc. 212 Patent Dept., American In- 
dustries, Inc., Washington, D. C. 


M. F. Miller, Ouray Building, Washington, 
D. C., Patent Attorney, Mechanical and Elec- 
trical Expert. Best quality of work aad results. 
Moderate charges. Advice free. 


Your Idea Wanted. Patent Your Invention. 
Pll help you market it. Send for 4 {ree books, 
list of ett buyers, hundreds of ideas wanted, 
etc. dvice free. Patents advertised free. 
Richard B. Owen, Patent Lawyer, 130 Owen Blidg., 
Washington, D. C., or 2278T Woolworth Bldg,., 
New York. 

Does, Birds, Pets 

Ideal Xmas Gifts: Collier, Fox terrier, B. & 
Tan, Pekingese, Pomeranian, Boston, Canaries, 
Angora Kittens. Send 3c for bargain list. Shady- 
dell Kennels, Work, Pa. 


EEECCETOODD YOSSI TERR DG) ORD} OT CRETE 
Books 


Free—$5,000 worth of valuable hooks aa pre- 
miums. rite for more information and eata- 
logue; it’s free. I have many books on Natural 
healing, personal mo Seer Clairvoyance, seer- 
ship, Hypnotism, Jesmerism, conceotration, 
character reaging mind power, etc. Tell me your 
wants. A. W. Martens, JX8, Burlington, Iowa. 


Electricity Made Simple, 233 pages, 108 illustra- 

tion, $1 each prepaid, or send for circulars. 
Satisfaction guaranteed. M. E. Kraybill, Jr., 
Boiling Springs, Pa. 


Blueprinted Charts--Send 2s¢ for “15 Experi- 
ments in Chemistry” and cireuar of other new 
things. Royal Publishing Co., Box 1054, St. John, 
N. B., Canada. 


Books for Real Live People. Lists free. 
Sheridan, 417 E. 1§:st St., New York. 


Money paving: magazine offers. Send for free 
catalogue. F, C. Johnson, 1620 East 68th Street, 
hieago, III. 


Bookkeepers and Business Men—Something dif- 
ferent in Bookkeeping. Perfection Business Sum- 
mary. Makes business 100% more iateresting and 
satisfactory. in 4 cities. John Capehart, 
Frankfort, Ky. 


World-Romic noe Masterkey to All Lan- 
guages. Six Textbooks, $1.4;. French Chart, 37¢; 
Spanish, 37¢; Aviation Dictionary, $1.50. French- 
English Aviation Dictionary, é61c. Laoguages, 
143 West 47th, New York. 


Learn to Become an Acrohat—Our 1:0 lesson 
Send 7s¢ for Lesson Na, 3, 
or circular free. Only course in America oo 
acrobatics. Royal Publishing Co., Box 1054, St. 
John. N. B., Canada. 


How to Locate Oil, Minerals and Valuable Sub- 
stances hy Wireless; Scientific Book, $3 postpaid. 
Beal Child Publishing Co., Corpus Christi, 

exas. 


To Get Better Pictures: Read the Amateur 
Photographer's Weekly; illustrated; weekly prize 
competitions; print criticisms; many wnique fea- 
tures; $1.50 per year; three mooths’ trial sub- 
scription 2s¢, Abel Publishing Compaoy, 4or 
Caxton Bldg., Cleveland, Ohio. 


Old E, E. Back Numbers: We have some valu. 
able old E. E. back numbers on hand as follows: 
1915——Jan., March, April, June, July, Aug., Sept., 
Oct., Nov., Dee., price each 35¢. 1916—Jan., Feh., 
March, May, June, August, Sept., Oct., Nov., 
Dec., price each 35c. Tees aoe Feb., March, 
Apr., May, June, Rai » Ang. apts Oct., Nov., 
Dec., each 35c. sane eb., X ar., Apr., May, 
Tune, July, Aug., Sept., Oct., Nov., Dec., each 200. 
We can fill orders at once upon receipt of your 
remittance, and if you have wot these numbers 
already, now is your chance to get them, as they 
probably will be snapped up very quickly. Ex- 
eg Publishing Co., 233 Fulton St., New 

fork City. 

A Binder for The Electrical Experimenter will 
preserve your copies for all time. Price, soc. 
Postage on 3 Ibs. is extra. Send for one today. 
Experimenter Publishing Co., 233 Fulton Street, 
New York City. 




















You benefit by mentioning the “Electrical Exberimenter” when writing to advertisers. 
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and 55 amp. 60 volt D.C. Generator, $260. Will 


oe eee 


Scientific Exchange Columns 


HE quickest medium in the country for buying what you need or disposing of anything for which you have no further use. Read 
these ads, cach month—you'll nat find bigger bargains anywhere. 


regular opportunity ad-let columns under a separate sub-heading, 
Oo “seientific exchange ads.” This will give exchange ads. a better posi- 
tion and insure their being seen by every reader of the magazine. The 


Effective with February, 1919, Issue. a discount of 10% for six consecutive insertions and 2% for twelve. 
Advertisements for the February issue must reach us not later than Dec. 22. 


EXPERIMENTER PUBLISHING CO., 233 Fulton St., New York City 


For Sale—-6 H.P. 4 cylinder Univerasa! Engine | 


take typewriter or wireless as part payment. | 


Herbert Lauber. Geneva, Nebr. 


Swap—Electrical apparata or small camera for 
field glasses or telescope or what you have. 
Lloyd Solomon, Cordele, Ga. 


First Twenty Dollars takes Goodell-Pract 
bench lathe. Same as new, been in use only one 
month. Am buying large engine lathe so must 
sell. C. C. Cole, Whittier, Ca 


ee ee ee 
Trade—Novie Machine and Seneca Camera for | 


wireless goods. Frank Gaede, Winamac, Ind. 

Blacksmith Post Drill, §, pers Volume Ma- 
chine Shop Library, $9. osch Magneto Twin 
Indian Motor less carburetor, $15. A. Ryder, Box 
58, Argo. Ill, 

Exchange—Winchester .22 Repeating for_ .22 
Automatic. Good condition. Panaro, 1478 First 
Ave., New York City. 


BO en ————————— 

Swap—Two $5 Erectors, books and magazines 
for peenoeere or Offer, Beaver, 556 West 184th 
St., New York City. 


eee ele 

Exchange—za Ansco Camera with leather car- 
rying case. Alecanno Set 4; 2 Test tubes 1x6. 
coe good wireless instruments; receiving Ppre- 
ferred. Letters answered, Kenneth Cook, Tren- 
ton, Mo. 


Sell—New $25 Electric Train, $10. Harold Tin- 
ker. 3448 Aldrich, So., Minneapolis, Minn. 


ee ee ne re eee ere gt 

Edison Exhibltion Motion Picture Machine to 
Exchange—Want chemicals, chemical apparatus, 
motorcycle, or typewriter. Valuation, $5. H 
Robinson, 126 S. Stewart, Sedalia, Mo. 
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Beginning next month, these exchange ads. will be run in. the 


rate will be the same as for all other classified ads.—7c per word, with 


~~ 





Swap—Electrical goods. Want balf to two K.W. For Sale—Hydroplane, Length sixteen feet, 
Transformer and Rotary spark gap. Warwick, | beam § feet. Electric lights including searchlight. 
2535 toth Ave. So., Minneapolis, Minn. Automobile Steering Wheel and controls. Name: 

Wanted — Wireless transformers, ammeters, Sea Gull. Donble cylinder Gray two cycle, high 


: d, twelve horsepower motor. Speed 20 mile 
quenched gap, ete. Sell or trade Avntomatic SPESUs % : Be : 
Photo Button Machine, cost $150; also Antomatic eS foe oer Pees maboga=r 
Stereopticon, capacity eighteen slides. Prefer | ‘Po° beer ge cd. Double waterproof hatche. 
Wireless goods. Radio Amatenr, Marion, III. astest boat ot her class on Indian River. Win- 


tn ner of many races. In perfect condition; just 
Wanted—Screw-cntting Bench Lathe. W. T. painted. Don’t wait wntil someone beats fot to 





Gravely, Danville, Va. it. Shipped for first $200 check. Atlee Gulledge, 

For Sale—% H.P. turbine with flash boiler and | ¢/o Coast Guard Station 206, Fort Pierce, Fin, 
condenser. Want omnigraph. Joe Martin, Hop- For Sale—Onc set E. [. Co. S, P. 2000 ohm 
kinsville, Ky. Phones, new, $2.50. One 120 Egg Electric Incu- 


Wanted—Wireless goods. describe fully. Will | bator, m0 volts, $18 One 3 pole 75A_ Kaife 
pay cash. Merle Hawkins, 1015 Prescott. Canon | Switch, $2. One Small Moving Picture Machine 
City. Colo. with 100 w. tio .v. lamp (without reels), $2. One 
“Wanicd Round Audion 1 Tee clision large Electric Bell, $1. One Boy's Mechanic Vol. 
Transtornicr. Aerial Switeh, Rote Grom eoeca: § i $1. One 2 cap. rio v. Electric Stove, $8. Edwin 


Beckley, Milton. Pa. L. Murrill, Lewisburg, W. Va. 
eg ee Will Exchange complete motorcycle engine for 
Es i lad Cee ee Jolinson skates. W. A. Schoenheider, 5431 So. 


“Electrical Laboratory for Sale. Send Tor Tist of | “Su7os Ave, Chiteso. 

ectri aboratory for Sale. Send for lis Amateurs—Bugs—Send stamp for. my list ol 

appare as on ee Ray Wengel, 29 W. Doty | Radio aan n Electrical Guede. Ancene and 
= . a ai eal Modern Coins, Swords, Arrowheads, Chemical 

Will Buy—No reasonable offer refused. Tubu- Laboratory, Riffe, Movie Projector Lens, ete, 

lar Audions, other makes also, variable con- luther Reiner, Bexley, Ohio. 

densers mounted and unmounted, Blitzen pre- ‘Marlonettes, miniature people who walk, talk, talk, 

ferred; Blitzen amplifying transformer. Audion sing and danee. Five professional figures. Will 

impedance coils. Sell now, give description and | sell for cash or exchange for Smith Motor 





time used, State lowest price. Aubrey Tholin, | Wheel or similar outfit. The Wallaces, Baraboo, 
1339 Sth Ave., Rockford, Illinois. Wis. 

Wanted—A few old hand stereoscope views, soc _ Bargains—New $25 Stcwart Speedometer, Sts. 
each for certain kinds. Write for information. Book and others. Write Worth Bailey, Park 


John Murray, Remington Hotel, Eddystone, Pa. Ave., Johnstown Pa. 





CARNOTITE 


(Radium Mineral.) The Ameri- 
can Pitchblende found in Colorado, 
from which Radium is extracted. 


A gencrous piece, enough to con- 
duct experiments, such as affecting 
photographic plates thru opaque 
material (similar to X-Ray pic- 
tures), first made by Sir W. 
Crookes and Mme. Curie, is fur- 
nished in neat, wooden box. 


URANIUM ORE 
(Radio-Active) 


Containing about 35% of pure 
Uranium; also Radium and Va- 
nadium. One of the most rare 
and interesting minerals. Twenty 
milligrams are furnished in glass 
vial protected by lead cover. 


One box of Carnotite and one 
vial of Uranium Ore as described 
above sent prepaid. 50c. 


SIDNEY SPECIALTY CO. 
233 Fulton St., New York City 


You benefit by mentioning the “Electrical Experimenter” when writing to advertisers. 








Some bummer. Develops wonderful power. 
Will run your Erectors, Meccanoa, ete. Worka 
on I to 6 dry calls, storage battery or A. C. 
transformer. Mounted on hardwood baac. 
Haa &% In. grooved pulley. On two cella you 
can bardly atop it with your finger. Runs all 
kinds of toys. Haa nickeled steel frame and 
copper armature. Put 50 cents ip atampa ia 
apd envelope. 

















BOYS, LOOK! 2.2 itr SOc 


FRE A 3o volt tungsten flashlight 


iamp If you order at once. 





Use Coupon Below. Return mail will bring you Afotor. 


en ——— SS wee eer ®e ene Ge 8 e£ S20 S488 S58 22 08848 8 O88 22828 BOB 88 0.2 28 ome 


Cc. 0. WOOD ELECTRIC CO., Dept. 60. 441 Broadway, New York City. 
SIRS: Send me a MONOCOIL Motor. Enclosed find 5 cents. 


Nama CHS SHH HSS HSHSHHTSEHESSHSHH SHH HH OHH HEHEHE HBO HE SHE OHHH SHEE F ORS E TEASE H HSE H SSE SESESEHES HOHE SD 


vee acer etre See F eee HeeFFe FF ese HSS SHHeHe Hs SeHeeseseeHoeseeesse see se 


CORE WIRE 


We Rave been foriunate Ip aecuring thrv auctlon several tons of guaranteed pure. double 
annealed Norway Iron Cora Wire and are selling thia wire to “Experimenter”’ readera 


AT PRE-WAR PRICES 2Octs LB. 


This wire is just the thing for spark colls. transformers, etec., and It 1s, of course, a very much 
more auperior product than the usual tron wire. We absolutely guarantee the quality. 

lf you ever thought of buildlog a spark colf, transformer, or similar apparatus, now Is the 
chance to get the right materia! for 1t. As far as we know this Is the only lot of tron Norway Core 
Wire In the hands of any deafer at the present tlme, and none ean ba gotten until! after thea war. 

We have only two alzes left: 

26 INCHES 36 INCHES 
Thicknass about No. 21 B and S 

lf elther of these sizes should be too long we advise cuttlog the wire down yourself by means 
of ahears. It will pay you to do ao aa real Norway Iron Wlre, aold hy a few dealers last year, 
brought from 40c to 50¢ a pound, American core wire now sells for from 30c upwards per pound, 


As long aa the supply lasts we offer thia wire aa described above to our customers at the very 
low price of 20c a pound. Order at once. 


ELECTRO IMPORTING CO., 231 Fulton St., N. Y. C. 


Addreas @erareenee tener er eve eter eve 
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No. EX2002 
66 HE BOY’S ELECTRIC TOYS” contains enough mate- 
rial TO MAKE AND COMPLETE OVER TWENTY- 


FIVE DIFFERENT ELECTRICAL APPARATUS with- 


out any other tools, except a screw-driver furnished with the outf—t. Tho box 
contains the following complete instruments and apparatus which are already 
assembled : 

Student's chromic plunge battery, compass-galranometer, solenoid, telephone 
tecelver, electric lamp. Enough rarious parts, wire, etc., are furnished to 
make the following apparatus ; 

Electremagnet, electric cannon, Magnetic pictures, dancing spiral, electric 
hammer, gqalvanometer, voltmeter. hook for telephone receiver, condenser, 
sensitive microphone, short distance wireless telephone, test storage battery, 
shocking coil, complete telegraph set. electric riveting machine, electric buz- 
zer, dancing fishes. singing telephone, mysterious dancing man. electric jump- 
ing Jack, magnetic geometric figures. rheostat, erratic pendulum, electric bute 
terfly, thermo electric motor, visual telegraph. etc., etc- 

This does not by any means exhaust the list, but a creat many more ap- 
paratus can be built actually and effectually. 

With the Instruction book which we furnish, one bundred experiments that 
can be made wilh this outfit are Hsted, nearly all of these being illustrated 
with superb iilustrations. No other materials. goods or supplies are neces- 
sary to perform any of the one hundred experiments or to make any of the 
25 apparatus, Everything can be constructed and accomplished by means of 
thls ontfit. two hands, and a screw-driver, 

The outfit contains (14 separate pieces of material and 24 pieces of finished 
articles ready to use at once, 

Among the finished materia) the following parts are included: Chromlc salts 
for battery, lamp socket, bottle of mercury, core wire (two different Icngths), 
a bottle of iron fillngs, three spools of wire, carbons, a quantity of machine 
screws, flexlble cord, two wood bases, glass plate, parafiine paper, binding 
posts, screw-driver, etc., cite. The instruction book is so clear that anyone can 
make the apparatus without trovbic, and besides a section of the instruction 
book is taken up with the fundamentals of electricity to acquaint the layman 
with all! important facts tn electricity in a simple manner. 

We guarantee satisfaction, 

The size over all of the outfit Is 14 x9 x 2%. Shipplng welght, $ =D 00 
No. EX2002 “The Boy's Electric Toys.” outfit as described.............4% 

IMMEDIATE SHIPMENTS 
231 Fulton St. 


ELECTRO IMPORTING CO., new yore 
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ELECTRICAL EXPERIMENTER 
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EXPERIMENTERS! 





A Sample of What You Can Do 
With This Outfit 


This ijustratioa, ‘ 
mede from an actual 
photogreph, shows 
only @« very few in- 
strumeuts thet can 
be made with the 
Boy’s Eleotria Yoys: 
Electric Pendulum, 
Blectrio Telegraph, 
Current Generstor, 
BEiectric 
Daanocios, 
Spiral, Gal- 
vyanometerf. 
Space doer 
not permit 
us to show the hua- 
dreds of experimenta 
that can he performed with this wonderful outfit, 


The *‘Electro’’ Radiotone 
HIGH FREQUENCY SILENT TEST 
BUZZER 


This instrument gives a wonderful hirh 
pitched JIUSICAL NOTE in the receivers, 
impessihle to obtain with the ordinary 
test buzzer. The RADIOTONE ls built 
aleng eatirely new hiages; it is NOT an 
ordinery huzzer, reconstructed in some 
manner. The RADIOTONE has a single 
fine stec] reed vibrating at a remarkably 
high speed, adjusted io its most cilicteat 
frequency at the factory. IJfard silver cou- 
tacts are used to Biake (he instrumecot Jast 
practically forever. 

Yes, the RADIOTON®E is SILENT. In fact. it is so silent that you must 
place your ear on top of it te hear ita hesutiful musical note, 

You will be astounded at the wonderfully clear, 500 cycle note, sounding 
sharply in your receivers, To learn the codes, there Is ahsolutely nothing 
ilke It. With the radicione. a key and one dry cejl and ANY telephone, a 
fine learner's set ta had. Twe or more such sets in series will alford no 
ead of pleasure for intercomniunication work Shipping Welght | "$ 90 

° 























« Kediotooe as described,...ccccccecscuce Sic mee each 
IMMEQIATE SHIPMENTS 


The “Electro” Telegraph 


ts not a toy. but a practical, 
hooestly built telegraph outfit, 
which not only seunds hut works 
like the hig cooimercie) insiru- 
nieots. By studying the code 
for 30 daya you can become a 
first-clasa telegraph operaler, 
Such operators ere in hig de- 











TWO complete telecraph instru- 
ments each measuring 34% x 214 
jy aickel plated. including key 
Jever. Note hard rubber knob. . 
blanks and connecting wire comes with set, but no batteries. Outfit works 
oo 2 dry celis (one cell for each justrument), The *’Electro’’ ls the ONLY 
Nothing to get out of order. Guaranteed to please you or mone 
back. Price Complete as Hlustrated (TWO INSTRUMENTS) $1 25 
. 
IMMEOIATE SHIPMENTS 
The ‘‘Electro’’ Codophone (Patents Pending) 

rem arkable 
instrument Is 

The *“Elec- 
tro*”’ Cod a- 
positively the 
Only instru- 
that will 
imitate a 500 
exactly as 
heard in a 
ceiver. Tha Bll 
joud-talking recelver equipped with a horn, talks a0 loud that you can hear 


niand now. Outfit consists of 
x 24%. All metal parts are high- 
Telegraph Code Chert. telecraph 
Quthit that works hath ways, each station cam call; no awitches, po extras. 
Shipping Weight, 2 tbs. 
What this $ ] 50 
a 
and does, 
Phane is 
ment made 
cycle note 
Wircless__ Te- 
the sound all over the room, even if there Is a lot of other noise. 


THAT'S NOT ALL. By ljessening or tightening the recclver cap, a tone 
from the lowest. softest quality, up to the loudest and lughest sercaming 
sound can he bed in a few seeonds, 

FOR INTERCOMMUNICATION, Using two dry ccilo for each Instru- 
ment, two Codophones when connected with one wire and return ground. 
can he used for intercommunication hetween two heuses one-half nuije apart. 

One outfAt alone replaces the old-fashioned learner's telegraph aot, con- 
6isting cf key and sounder. 

The “Eleciro” Codorpnone is a handsome, well mode instrument. fool 
proof, aad huitt for bard work. Contacia sre of bard silver 4§ inch in 
diameter, that will outlast the instrument. 

There is also a acat code chart ead full directions enabling any Intelil. 
gent young man or girl to learn the codes within 30 days, practising one- 
een wis ange 

es: 6% x3 x 254”, Shipping weighi. 2 lbs. $1 50 
The ‘’Electro’® Codophone as described. complete......... . 
“The Livest Catalog in America” 

Our big. new electrical cyclopmila No. 19 Is waithnge for you. 
the Most compicte Wireless and electrical calalog In ptint today. 28 Big 
Pages. 600 Iliustrations. 500 instruments and apparatus, etc. Big “Treatise 
on Wireless Telegraphy.” 20 FREB coupons for out 160-page FREE Wire- 


less Course in YO lessens. FREE Cyclopedia No. 19 measures 735%”. 
Weight 44 ib, Beautuful stiff covers. : 





Pesitively 


ELECTRO IMPORTING COMPANY 
231 Futton St.. New York City 


T enelose herewith 6 cents In stamps or coln for 
which piease send me your Jotest Cyclopedia Cata- 
leg No. 19 as describe 


NAME, c sweccecvevesccsveens 
ADDRESS 


eer Ser eeterre® 


Pore tereve ese se etoeeeeone 





You benefit by mentioning the “Elecerical Experimenter” when triting to advertisers, 
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“The Baby” ‘innens: Revolver 
& HANOSOME AND MOST EFFECTIVE WEAPON 


$ §50 7 L Meseures but 


The Border Bandit Books|],, ‘rim Your Own Hair With the 
tg rm opooctcrnr ste Ut Safety Hair Gutter 


Cuts the Hair Any Length, a 
Short or Long— Savas Its ; 
Cost First Time Used, 


PRICE ONLY 350 POSTPAID. 
EXTRA BLADES 35> EACH. 


Yzoe eam COMB yoor bair you cas 
TRIS your own hair with thie marvelous 
Invenden. The UTILITY TRIMMER qill 
me wr any lenge you deaue, dhort of 
ong finish the job ns nicely ap ang barber 
and in one-fourth the time before your 
























444 Inches long 





PRICE CENTS OR THE FULL BOOKS PosT 
OnLy 2 Beets til fart ed 19 FOR $4.00 Paid 
setien booke tal eslli 
seed iether Ca et nen de 
an 
youthful readers. Thez do Bat gionty the sense coal exploits of thigees tecaeet 


own r. The ladiea can ¢ut the chikiren’e helr et bome in a 
jiffy; can bo used as ah ordinary razor to abave the feco or Aniub 
around the lempice and oeck. Sharpened like any rasor; canbe care 


ss in the vest pocket ready for lnalant use and wili jeal a lifetime. 

Takes recular sod detechvea; on the contrary, there ls an obvious Mora! to be drawn from overy ned ‘ ¥ ’ 
f ary that cannot fali to hare a whbolesom t. e To use it, atend in front of @ mirror, If moceasary, and vec the 
22 calibre ence couy. by mall, postyaid clesome oBect. Price of these books fs 23 cente UTILITY TRIMMER like you would @ comb. Puab it through the 
1. Tracy the Usuaw, King of the Bandits, by Harry Hawkego, hoir, downward, in the directian the Sar lice, byt Never Vowared. 


4. 
az The ton Bays end Their Gang of Des tedoes, by Hasr 

> Ru@alo Bill, King of the Scouts, by Hurry Mawhepe, en, ee eeee. 
. Robe Burros, the Outlaw by Hf. Hawkeye. 
5 qemes Brotheru (Life of the James Bore), 0g 2. W. Boel. 
1 cota LA CGNW es Lessee Gotisarubes tyke neta 
' ve of the Wh feat. ¢ on the 
&, Lives and Expioite of Franti end Sesea James, by Thaddeas Teen? 
9. Jesse James inex) The Story of Hia Adventurers, : 
10, James Bors and Their wag Deeds, James Eder, 
11. The Allen Outinws, Their Career and Crime of the Sloe Ridge Moan talas 
12, 


To cut eee halr t moletes the hnir and romb It, 0 it wil be 
close to the head, then etert cutting with downward cuts ed high aa 
you deaire, ovenls ell around the heed. Finish around the neck ead 
ternples with a aguare cut, hke p dbarber. 

ig ls Impoas(blo to loave any “'nicka’’ or *’cet stepa’’ in your halr 
ee oe devices, ma the handle guard guides the culter blade evenly 

ecalp. 

To eut very close, pash the blade until tha catting edge Is aven 
with the guard Seoth’ ating 

To ahave the face or neck it can be used as on ordinery razor by 
revorsing the blado in the holder. the cutting edge being to the 
beck of the holder, exposing the antire blode, except each corner. 

To hone, plece the blade in the holder, with the cutting edge to 
the back, moving the blade out until the cutting edve ba clear of the beck of the 
bolder. Theo bone In the yaval manner; Oniah on astrop ee @itban ordinary razor. 


JOHNSON SMITH & CO,, Bopt. E12 54 W, Lako 5%., CHICAGO 
mpm 


T-in-{ Combination Bill Book 50): 


Tie pew Baby Deetie Action Memmertons § been 
the ever increasing demas) far a revolver Pacer Sap Daae prednced se maal 


wo aafer or betler one made than this. A great feature le ite aslety 
acues thar guards easinst eccidental discbarge, making It quite safe for young 
eo ond ladira. The libatrabon wirre an idea of [ke appearance. bot It moet bs 
and used tobe thortughly appreciated, Tho ammunition used ie the aland- 
Z2-calbre tebori} carttidce obtasable anrwhere, or rou map obtain tbe 
cartridges from us icartridges can be shipped ouly by expreas). © fevolvor 
Bree oz shots in one eading. The operanona of the charging mechanism ls az 
Geenety racid and abeohuisly relisble: aiz Pell eimed ebots can be fired in as man 
aocoods. rerolver u 4 Well constructed, With Anest niekel piated dutea 
berrel of ep'inder, and h Wewhs only 44 ounces. The Price of the Gabe Ravolver 
te @nhy 6 eae &p mall postpaid to aay accreca. JONHION SMITM & CO. 


TheCONJURER’S CASKET 


Apparatus and Oireclions tor a Number of Mysterious Tricks 
Encegh for an Enlire Evening’e Entertainmant 


ANYONE CAN DO THEM. PRICE SOc POSTPAID 


Get this Coatorer’s Cabinet [t contafes the sppars 
foe seven fAret-rata tices, tachnding The Disappearing 
cae fee bibaed = os tape! of Four coal, van. 
bane a oe et will: the ag rc Vase and Bail 


Moonshinera, by Jamea Bice 
Sir. Resist thc titing Rartcets Drape of 
Bis. Newinke! Bans Robbery. by Cole Younger ead Convict Life in Mianceots 
re pamee Pires of tae ei Bae et order Train and 
B17, Frank pace he Brot Jeese, The Dartog Leadore of th ile! 
ay Aue en or irey Meeeer Aereunt of the cote, = 
bia, Taatgeniae itary st Ghee fohce Fate Sy Sanat nasal Diese 
of Hensy Clay Beattio, Jr. Tho Senasnanal Story of Bodie: we we 
the Woman in the Case. cl 


JOHNSON SMITH &CO., Dapt. ga $4 W. Lake St., Cnicaco 
Re eS 


ero WATCH GAMERA 


































With Name Stamped tn 
23-Karat Goid Lettors 


With a view of petdiog our name at!ll more widetr 
known, os well as {Oo eecnre new cuRtOMers, We 
makethla REMARKASLE OFFER of a handsome 
Leather Combination Hil) Fold, as tilontrated 
with the owner’s aame stamped In 323 Mareb 
Gold Lenering, for ONLY f0 cente, post i 

If ‘round uaetul combination that 






—_ ’ . 
eee ee | 
Ooms ims opm ean oy) > 













La 
epee replaciag the ld Tee a sete eNO LESS THAN SEVEN, DISTINCT 
Cued 1 eumecte elae'n pockel; The The most wonderful and In- PURPOSES. There fe.¢)Ja large pocket for stor 


tog biiain, another pocket for carda or tickets, 
(3) oth) another for chocks, (1) a fourth Cor mis- 
cellaneoua pepere and memorandume. there le 
(6) a ahort center pate ocket with clasp for 
postage etampe, (4 an identificallon card with 


00) Our own or dear one’s p' Taph 
4 ™ “remnavabe Catone c by months, The Iden- 
e 


e 
. ification Card tected by & 
‘ A.J.SMITH \ ‘ Paes LE tee Sg whole. folding up into 
Ween oy cl am @ compact apace of §x4% Inches. Price 600 


with name In } line ‘one ibe for each additional 
«7 adiaiatacehil aed Pi 


, Une, Aleo obtainable lo very auperlor quality, 
23 KARAT GOLD NAME 


Genious Camera made 


It abut little Jarger than a 

watch. which it closely re- 

eembles, You can carry 
the Expe about !a your 
pocket sod take pic- 
turea Withant apy one 
being Ehe wiser. 


One Cent a Picture 


cE loadsa In dayhgbet 
ahs 26 Expoeure Fileos, cost- 
ing 25¢, thus the pirture tex- 
ina part of a = dole day'a out- 
ing may be had for the nominal 
q i aum of 25¢~-One cent ea pleturo, 
Price . 7 . 19 Exposurs Filmé also obtain- 
able. tris eimpNcity seelf to op- 
, erete. Takes pletyrea through the 
ate, Whero the Rapid Fire Leas is 
located. The photos (6/83 7/@) may 
be enlerged to ang alze. 


QUICK AS A FLAS H Time end Inetantansoce abattere; 

weigha bet 9 cuncee; nicke! plated, 
Endorsed Ls amateurs end Protepsionsle the world over. Thoroughly prectieal— 
pMioting and developing of Alraa just the same aa ordinary camerne—In dally vse by 
the police, newapaper reporters, driectives, and the wenerel public. Important 
beats have been secured with the Watch Camere by enterprising reporters. 
Produeca clear, sharp nezativoa indoors or outdoure ¢qaé) Lo any Camere on the 
nasket, alge or price not ithate oding. 


Expo Watch Camere $2 50 FILMS, 20 Exoosuree USc, 25 Exposures, 250 
Posiegs 20c Anrohers 5 Leather Poche! Cacrying Coss, 35¢ 
JONNSON SMITH & CO., Dapt. £2 $4 W. Laka St., CHICAGO 


THE FIGHTING DREADNAUGHT 


Sensationailly Realistic! Exact Model of Modern Warship 


The grea.est toy ecn- _ 
sation of the day, a -_ 
The Fighting Oread- 


model of Uncle Sam‘a 
latest fighting mon- 
eter. It carries eight 
bie guns, each of 
which flashes, at cor- 
rect intervals, from ™ ate Se. . 
twelve to twenty times, Extra ammunition always obtain- 
able. Absolutely harmlese. Can be operated indoors or out, 
Now. bose! Heres your chance to see a battleship in action, aod 
the heat of it ie you can OWN the ship aod commend the firing 
ourrelf? By haviag txo or more Battleships, you can arracee 

XOITING NAVAU RATTLES in sour oxn home. Price of 
Warship end Ammunition, t6c, three for 40c, or a toot of 12 
abips for $1.50 poetpeld. Extra Ammunition, § cents per pkg. 


MUSICAL KAZOO|MAGIC FLUTE 


With the Maslcal Mezco Wooderfully Sweet 


you can. without provle b 


envelooe, and shen opened an etture!y 
da@erent card altogelber ia found): The 

marine Cain Bon ‘e coin le placed 
@ the Lie wooden barve!l. and, when 
oprned again. w» fognd to herve van sted 
eetlurety of can be made to change inio « 
ema of another denomumatvion!; Fem. 
= Mearmrraed Penny Chet deSes the law aun 

aTerviistion tauspends from the palm of the hand, nose, che 

ore.): The Giaea Goblet aod Veosanln, Cots Trick (a cosn bs naar: 
of water, and when the water la poured ogi the tein has vanlededs, Foll peuted 
tetructone for performing each ick. Beeldes the tricke conteined in the Cob. 
thet. there are twenty-five ciber feats and [losioce fully explained with foil 
ormled Wetructens, for which roo can easily make of procure the Neceeeary appa. 
fetus We alan sand the eectel of performing Uhre wonderful ateze eke 
IOMMNSOM SMITH ACO, Dept. 22 54 W, Lake St, Cnicaco 
I es 


ELECTRIC INSOLES Sms oi itis" 


You wit] never suffer from Cold Feel while you wear hese 
Electric Insoles. Any size. Comfortable even In @ tixh 
shoe Alterneto plates of copper and zinc generale & 
auld end pleasant farm of electric anency thsi promotes 
the circuleiion of the blod end thus fones up the enuré 
system. Posltisely Prevent Cramp. asert Nerie Troubdics 
séte yuu from Colds and Chills end dispe! Rheumatic 
Peins, Hating obisined « large stock we ere eble tt 
teduce the price to 2$¢ cor pale or better quality, $0c 
Poetoald. i 


JOHNSON SMITH & CO., Dept E2. $4 W teke Street 


cnicaco 
INVISIBLE INK 


The cost comidential 
eo can be wrt- 
too with thir Ink, for 
the enhag MARES NO 
MARK Caenhot be seen 
enlsse Foo know the re 
cret. levalueble for many 
feascoes. keep reur poel- 
ale and ctzar pricats Dem 
— any from pryirg 
eyac, 


$1.00 p. od. 
Johnson Smith & Ce., Orel G2 $4 8. dahy S}., Chicage 


ssoron ROPE SPLICING 


USEFUL KNOTS, HITCHES, SPLICES, ETC, 

Mow Different Knete Are Meda and What 
Thay Ar® Ueed Fer, Knots to Ven und 

Mnots te Avold, 

A moet practice) ban dbook giving em. 
plete and elmple direction for making 

all the moet useful knota bitches, rig. 

ging, aplicee, eto. Orar 100 Ulustre- 

tlona. A]! about wire 
rope attachmenta, 
lashing, blooke 

, taokles eto, 37 
Horaldio Enote iitos 

trated Of great value 

to mechanica rigaara, 

: cempery, boatman. Pr p. OO. 
Joonson Smith & Cy. O01, EZ G4 w. Lake $t.,Chicege 






























































writing can be READ 
ONLY IN A DARK 
ROOM; writing shines 
like fire. Quite Invisible st 
aay van for coming duytire, Very remarksble. 


Practical jokes, Onip 880 Sottic {8e bottle; 9 tor 400 postesid. 
JOHNSON SMITH ACO., Dapt, «2 24 W. Lake kt., CHICAGO 
Le —E—E—eee 













x 
Only 100 Postpaid 


apeechee, cncvelegues plantation aketchea, lnterlade# and farcea, The very 
for ameteurs; 64 doubfe-column pares of genuine burnt-cork comitelstics that wilt 
ebighly appreciated by a}l whoeajoy a good laugh. PRICE, Including celelva of 
ali kinda of wigs, mseke, Make-up gooda, areass pelnta, etr., fur ematrurs 
Only 10 conte postpaid. | JOHNSON SMITHACO., Orpl. Ea S46. Lobe dt., CHICAGO 


Sneezing Powder 


Piace @ very 
emellamount 
of thla pow. 
der on the 
back of your 
hebd end 
blow It Into 
tbe alr. and 
everyone In 
the room or 
car eliibeain 


x3 









ar 


Me Teather Reeded 
Burpriaingly Simpte System 
ersoca bavicg fected the!? Mosica! Education need not drape, for with the 
fi of ee Prurin} CAAD {plaring the card upright over the piano ten), 
geo can at c@te Vamp ewes (0 Unccannds of Songe. Balinds, Waltzes, Rag Time, 
ale, ote., equal to @ Professional Musician. No knowledge of muelc le required 
« 















19? ae 
_ 













WS 














fusr earn It @ fae times, you will br able to dispense with the at of the Vemp: un il | ae ‘ to I Ing the rece > 
GEES uty “Outpt sino. belo ih Go Oo, 0m avn ercaes | SuuPryig® woalavere Toned and Musical | ‘ysompts ritest tpoming teayrseecn| : 
'S E stic Skeleton | -7iac Meee ee ae eet at ieane| foresch person of Menited means La spe 
ou, . aourc eo ave 
Serpent's Eggs; My |leton [oe rod SeTvinetriment prox | Irom the other. Between the levghinal oar Uecapcreue. | By fleaning a roll of 
. A 
Each bos contalns A winted favre 4 O¢ or an ‘ ducea awootar| and eneosing you yourerif w Bee ling offal eenuine IY or two. fromithe 











the timo of your Hfe. For pertlea, polit- 
cal mealtings. cer cides, or any place at 
all) where ohacd Je @ gatherinw of prople 


muele, whether 
{tbe the joyoue 








of a ekeleton 14 tn 


ie whi er 
ao es r inbeieht, ei dance 


bagpipe, snare drum, Poned asd Judy, | Poel 
go larger than gs Tr. 


{ je aimpllelty | psig 


te 


the roll, the effect created 
will Bo found te he all thet ean be do. 


outaide o 





Itaelf, Produces excalient muale, You do 






ppd. 
ie’. 





to music and pet bel notes of a Quick: 
erelo of ‘ . not blow lote It, but sing, apoak, laugh ar Ye, ~ | It in the greatest Jokes out. Price $20 0r elred. Prices, postpatd: 19 Allie Oe, 
oate. Geom and mows FE make sng desired trotetion. Used with { 5¢ van an ies ae for 3Q¢. JOHNSON OMITH @ CO.150 Bills 25¢, 125 for hc, or $3.80 thousand. 
mene whhie the § wd 3 


éestonlahing results at society meetings, yrna— 

home, club or church entertainments, Tree be are Te ee Staeaae: 
dances, seronsden, plenice, outings, 8%. tone without practice, an it je aloost « 
corsions, Just the thing fur choruses and eclf-playing loetrument. When played 
shows, biegcle and marching clude. ste. | aith @ plano eccompaniment, or any 
Excellent for yoeal or Instrumente) ac- | other musical Inatrument, the effect le 
compentmenta, either with or withoul | eharming, Full printed Instructione fer 
othar musica! {nstrameante. Price I5cB. 06. ‘sinying acnt with each tostrument. 


CIGARETTE ROLLER 


Vory meet and hendy. ‘Voelzhs los 
than @ quarter of @n ounce. Jt makes 
better Cigereltes then sou cen buy and 
toakesa them casily and quickly. You 
can use Just the tebacco you orefer end 
ihus hate niwer ““smokes’ Lan teady- 


7 a tb operator may bo 

et Vii; im 
eape dustanca from ‘f . 

e metch, however, each one) P™*inity placed | a —— ad 


aredcally batches iteelf oto a) oo a ensie ot table i will acemingly 
Snake several lect foog. which | become endowed with life and begin to 
courts acd (wiste aboul In @ MOal | move. At command of opervtor qill Ile 
Kifevke maoner. Pw to. 10c ead.) down, stand up, dance.cic. J.B. @ CO. 


A Great Curiosity 
Midget Illustrated Bible 


The Smallest Blble In the World 
The Midgot Bible la a perfect gam, and a work o 


art. Te im abou the alice of « e etam 
contains TWO HUNDRED ANG FIFTY PAGES of 






Make Your Watches, Clocks, Etc., 

el diac o the 
Visible by Night citi’ world: “aidher, pres: 

t te reapl at en exe fn ce, Wa neve a 

Boecesded !n - Z eee le rinesuanie HuNOUS BAS a which. e ofled to 
the aurfece of any erilele, emite raya of white tight. rendering renee wielbie 
ip the dark. THE ANKEE THE HIGHT, THE MORE BRILLIANT IT BNINES. Quite 
simple to use. Anyode—you ear 7 t. A iletle Bpulted fo the dis! of your 
weteb cr clock wil) enable you to ebtl the time dy night. You ap cont the push 
buttona or ewltich platee of your ciectric Ilghte match boxee, and Irnumerable 
other articloa: make your own Luminove Crucifixes, Luminove Rosaries, ote. 


tlie contelaing: sufficient to cont sevarel omall erticlen Price 2hy. r 
ate and 8) postpaid. Jopneen Gmith @ Co.,Coptiz S4W-Lahe Bt, Caicaee 
Re 











pen a ee | KEW TESTAMENT, profusely Illustrated. d 
: le aa! bring inede. and more of them, bealdes saving 
GEL AME 0 the aaeer;) WUE Ge Chen tobuaceroctaeal Prissnatit ta eatin atyul half of your money. Just Lry ane All the Latest Surprisin and Joke Noveltle¢ 
three Binies tor DO conta pee Gengn Mibiee fet 81-00 ov 100 for 89.00. Good Sod make your elearettes just Io your : 4 oe add Fenny ei civiea 
Se OF ee ten Cin aunt Bend eee ra eed eee CASEY Town kine Price only 10c or 3 for 25¢ oostpsld. with full instruc: } harcleSecperte Gags box . - ine plage Bee ee 


eaces, Sanday a . 7 ey it. 
JOMHSON SMITH & CO., Dept. £2 84 W. Leake &t, CHICAGO 
ne SSS 


Thumb Brander |. INKLESS PEN 
vou ove 6 | ~~ 
os rownds. “Pt 2 | WRITES with WATER °22.7er“s 


Grande’ gour!] you dip. Makes its own ipk. ‘ritee 
Wictims af yoo! fashlonable viviet color. Metter and 


jums fur use 


JOHNSON SMITH & CO., Oept. E2. 53 W. Lake St, CHICAGO 


Latest Novelty: Aerial Balloon 


Cleopetra's Suate (very lifelike). 16¢ | Mystarious Tumbler and Vealah- 
Feiss Mustacbe (fonl gour friends) &ec Ing Colm Trick . . «2. 6 
Ford Auto Pyzcle (Latest) . . , 18¢ | Maule Mirror {take one peep) toc 
Myatestoaa Chost, shinsaat niybt 20¢ Magic Pinte lifter . . - ré 7 
fetter eer rgcfiomege’« foe | daa Sa fea ¢ 3 2 tee 
e of taensstio at is eee G5 
Window Soashers terest joue? | 260 | Wire Pussies, Ide. 22 difareat, $1.98 
Lookberkrorcops (see behind pou) 16« Blec-Trick’’ Pach Botton. . . 30m 
Great Mind Heading kt ye Ae. 100 Inkleen Pen iwrites with water) 
Toarston‘a Myaterioas ws, 10¢ ImitaUinn Red Huge «2 . 2 2 


Fighdng Roosters, palr . . - 10¢ Squirt Ring. . . © = a» w 2 


File sefolily in er ontdoore, 

a VERY LATEST SENSATION IN BAL- 

LOONS. A brightly colcred balloun 

that measures aisatecn inches one. re) 

blown wee qeual Wey, aod, wheo 
2 






see Qe uosye 
5 


hands. Great fea. Won't wash of than fountain pens. Writes SS J= lease alt pressure gends the o Tries Bel) Sia. a My 
Sen eos ero. Acy of these enoie cer dae whe coos dip in pialn wewis — Batioon SOARING Yrwano, the A}- pole oe ee i Acquaintance Cards (witty an she 
fica, Sut: toot, uae, Weamms pobr. | No trovbie os hg me meses: A MMM i Tom eracetal ict thes miauee the netneniane Mt whit JOY, sen Nach Benet. . a cit. le | Gee) sec > a oe 
? FI i le e aa ° ~ o> + wo eo . as ik 
iia nes enn be re ee Bie % ree tuned tediy isdoore or ontdoors. AS Immecsely intere Sobber Tecke fe good lox s) » 106 | Moidotring Bitherd Bell Trick he 


RoDP.C lo with pad acm int 


(post | versible Holder 10 CEMTE. B for 2b toy. Prive t0e 
Aoy pibeaiicled made (3 CFE ec. tpaid, a. lake St., Caleagm 


poe Extre Pointe fe. § fur fhe. JOHNION SMITH A co., Oept, £2 584 W, Lake St, CHICAGS 


ie 
each, Stor aseeee Johnson Smith 4 Co., est. f2 4 
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Yau benefit by mentioning the “Electrical Experimenter” when writing to advertisers. 
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WWW.americanradiohistorv.com 
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acm mt tart 
Flexible preceen I re MEE pormecg I me Bene wc’ fcoroy = Bena Par 3500 
Covers Naa aie 


a las eee (1 Pictures 


Pocket- oo 
ine Vol 


Per 
Volumes 


Volumes 


Month 











VERY electrician, every engineer, every mechanic should know 
about these wonderfully helpful instructive books, which give in 
plain words a complete working knowledge of electrical engi- 

neering in all its phases. 





READ THIS PARTIAL LIST OF CONTENTS 
o. i Contains 348 paces, 398 illustrations. Electrical 
° signs and symbols—stati¢ and current electricity 
—primary calls—conductors and imsuilators—tresiatance and 
conducti¥ity—inagnotism—induction coils—dynamo principles 
—Classes of dynamos—armatufes—windings—commutation— 
brusbes, etc. 
No 2 Contains 342 pases, 394 illustrations. Motor 
° principles—armature r@actiou—niotor atarting— 
calculations—brake borsepower—selection and installation of 
amo ahd motors—galvyanometers—standard cells—current 
measurement — resistancé Measurement — roltmetera — watt- 
tmeters—watt bour meters—Operation of dyuamos—operation 
of motors. etc. 


No. 3 Contains 300 pages, 423 illustrations. Distribution 

systems—wirea and wire calculations—toside. out- 

aids and underground wiring—sign fiashers—ligDtning pro- 
tectiou—rectifiers—atorage batters spsteins. etc. 

Cc I R Cc U I No. 4 Contains 270 pages, 379 ilustrations. Alternating 

current principles—alternating current diegrame 

—the power factor—alternator principles—alternator cou- 








You run into some new electrical problem almost every day. The 
information you need to help you in your every day work is in 











These books place electricity at your finger ends. They cover every Imaginable atructloo—windings, ate. 
subject, principle, theory, problem, trouble, and way of doing things electrically. No 5 Contains 320 pages, 614 illustrations. A.C. Motors 
Every subject is indexed 30 that you can turn right to it. They are a study course 7 —synebronous andinduction motor principles—A. C, 


and a reference guide in one, written in plain every day language—no wasted words commutator motore—induction motors. transformers: losses. 
—only what you need to know—chock full of up-to-the-minute electrical knowledgo. eee Ses eee he PG imi lac pits 
The guides are a coniplete course In electrical engineering. They wlli help you in No. 6 Se aren ALLine mete ine Te 
every detail of the day’s electrical work. You can’t ask an electrical question that ers—relavya—Lghtning Protector apparatus—reguialing devices 
Hawkins Guides can't answer. —aynecbronous condensers—Indicating devices—meters—powoer 
factor indicstors—ware form measurément—switch boards, sta, 


® e Contalng 316 pages, 379 illustrations. Alternating 
Pocket-Size Flexible Covers No. 7 current, wiring power stations—turhines; manage- 
ment, selection, location, erection, testing, running. care and 

repair—telephones, etc, 


The books are N b u o 
s are small enougb to slip into your coat No. 8 Contains 332 pages. 426 illustrations. Telegraph e 





pocket—handsomely bound in fiexible Diack corers. tm 
You can carry each soluine with you unti] you have ultaneous telecraphy aad telephony — 





mastered its contents. 3,500 pages of actua) information wireless—electric bells—elect ric licshtIns—photometry. etc, 
Helped Him Make Good and 4,700 illustrationa. .YOnc® you see these hooke and No. Contains 322 pages. 627 Illustrations, —Fieo- 
“It Is only right for me to recom- Put thom into actual use’ ou will never again want to be tric railways—electric locomotives—car lighbt- 






mend bighly the Hawkina Guides. for without them. Try it at our exPenso. 
they baro hen of the gTeatest assiat- 
ance to mes in Dlacing me in my Dres- 
ent Position as Superintendent of Con- 


struction Department of one of Oblo'a 






motion Plctures—Zas encine ignition—sutomodile selt- 

starters and lighting svstems. electric rehicles. ste. 

No. 10 Contalns 513 pages. 599 illustrations. 
Elevatora—cranes— pumps—alr com- 


Ing—trollay car operation—miscellaneous applications— 0 









largest Electrica! Companies. I would Pressors—electrio heating — electric welding— 
like to asc erery msn hate a set of ee’ soldering cod brazing—industrial elertro- THEO. 
Hawkins Guides,’’ It will cost you nothing to receive these books—to jook lysis—electro plating—electro-therapeutic AUDEL & CO. 
Geo. Knecht. Coiumbus, Obio. them — in them ali tis pane ch us think ot —X-rays, ete. 72 Fifih Avenue 
; —use them In your work-study them—pick up some in- a complete 1°6-p: ady 
In the Naval Electrical Dept. formation that will increasé your editing abllity. We Also plete 126-page reads New York, N.Y, 






will ship you the entire act of 10 volumes entirely FREE. Teference index nf the complete ¢ 









‘The Hawkins Guides are great belp This Ja a 91gM of our confidence in tho guides. Pure library. This tudex has been Tlessa submit me for 
to me In the Naval Electrica) Depart- Bold does not object to being tested. Keep them for planued to render easily ac- examination Hawking 
ment, which they covér a ls ges seven t 939 and i you do not decide that you can‘t get cessible all the vast infor- ? Siena (price 

Das ‘ : B ach). i ° 
U. 8. Recelving Ship, Brooklvw, N.Y. ae 8m, returm them to Us and ove us eaceN Ee ie ? paid, a 10 Reet me 

When you decide to keep them you only have to pay sel {sfactory I agree to send you $1 
Superintendent £1.00 down and remit the halance of $9.00 on tho easy There are over 13,- within seven daya and to further 

“Il am now avParintendent of the peyment of $1.00 a month till paid for. 500 cross refer- Tsl}) you $1 each month until] patd. 
Duntville Hydro - Electric Syatems, Use this coupon to get the hooks. {ft will pay you ences. You find 
and Hawkins Guides were a great helD many times over. what you want Signature 
to me in boiding down a responathls - a ee ee 
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Position.*’ 
W. E. Swartz, Dunnville, Ontarto. 


Wirelese Operatora 


“Tl bave worked wireless for ten 
years—but ] wish I had thease books 
yoata a0, 28 they have saved moe oa 
Srest deal of trouble’’ A. Marshall 
Steamer M & B No. 2. 

Weilkervilleo. Or> 
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The Hours That Count 








OST of your time is mortgaged to work, meals and sleep. Ry 
supper are yours, and your whole future depends on how yaus 


can fritter them away on profitless pleasure, or you cgn-tfia 
you position, money, power, real success in life. : 
positions are waiting in every field of work for men trgdnec 
job waiting for you—in your present work or any liney®u 
can do it without losing a minute from work ora wy 
meal, and with plenty of time left for recreation, 
each night, right at home, through the Intern 


Hundreds of thousands have proved it. 
Engineers, climbed to success through I. C.S. help. 


most Advertising and Sales Recs ote f 


For 26 years men in offices, stores, shore 
commercia]) work—have been winning pro 
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INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 6169, SCRANTON, PA. 


Explain, without obligating me, how I can qualify for the position, or in the 


eubjcct, before which 1 mark X 


ADTERTISISGC 
SALESearnnntP 
Peaitic Aienagemeni 
BUSINESS ilompleee) 
CO) Commercial Law 
OD Certified Public Accountant 
C Wigher Accounting 
OReilway Accountant 
CO AMOn POE 
()Stenographer & Typlet 
L) Good Ea glieb 
f) Window Trimmet 
() Show -Card W ritee 
Osi n Painter 


C) ELECTRICAL FXGINEYR 

© Etectricien 

Electric Wiring 
Electric Lighting 
Electric Car Running 
Heavy Electric Traction 
Rlectrical lbralitaman 

OElectric Machine Designer 

O Telegraph Engineer 
Telephone Work 
AMGHUD EAS 

O Architecture] Dralraman 

OD Cootractor and Builder 

fe Bula toremso 


OBECHANICAL RAQINFER 
Mechanical Draiteman 

() Msechine Designer 

( Machine Shop Practice 


© Boilermaker or Deaigner 


O Pauernmaker 
(0 Toolm aker 
0 Foundry Work 
CO Wlacksmith 
CF Sheer. Metal Worker 
CUSTEAM UNGISEEH 
CO Stationary Firem 
MAKINE PAGISEDK. 
Was EAGINE OP). RATING 


Pe 
fagtories, 


“and increased salaries throweh the LCS. Over 100,000 
















Thousgurds-6f 


and hundreds of other 
Building, and hundreds of 
PPA any of this country’s fore- 
Yours under I.C.S. instruction. 


every line of technical and 
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mines, ATO 


men are getting ready right now in the I.C\S. 
way for the bigger jobs ahead. 


Your Chance Is Here! 


No matter where you live, the I.C.S. will come to 
you. No matter what your handicaps, or how small your 
means, we have a plan to meet your circumstances. No 
matter how limited your previous education, the simply 
written, wonderfully illustrated [.C.S. textbooks make it 
easy to learn. No matler what career you may choose, some 
one of the 280 I.C.& Courses will surely suit your needs. 


Make Your Start Now! 


Civil bbhHNICE Carpenter C) Getrigerasion ho aige™ ‘thi _ 

CRellway Mail Clerk Concrete Bullder C1vIL ENGINEER When everything has been made easy for you when 
1 Mail Carrier PLUMHEK a STEAM BITTER O Sarveying and a one hour a day spent with the I.C.S. tn the quiet of your 
Ta a Se eee Ree ee own home will bring you a bigger income, more comforts, 
j Perepective Drawiog Foreman Plumber Genie DRAFTSMAN more pleasures, all that success means, can you afford to 


6 Carpet Designer 
Wallpeper Designer 
Bookcover Deaigoer 


OCHEMINT 
Analytical Chem 


WINE eee Ses ett x: INFER 


Structure! Drattsmea 
Srructurel Engineer 
Municipsl Engineee 


le: another single priceless hour of spare time go to waste? 
Make your start right now! ‘This is all we ask: Without 


OVEatsle OCoal Mining (QNAVIGATION OSpantsh . : : * 
C Common School Subjects (Metal Mining {J Rotor Hoat Ituce’s OP reach cost, without obligating yourself in any way, put it up 
O High Schoo! Subjects i a or Proaepector Dati Wie CLT CKe Oltatien to us to prove how we can help you, 


C) Mathemetices 
) AT TONORILE OPERATISG 
Antomoblils Repainng 
() Auto, Electrical W’ork 


Nome 
Occupation 
Streetand Ne 
City 


Frult Growing 


OA 0 
OTATILROVRRSPYR ORSUPT.L egereble Growing 


Q Corroe Manulecturing 
L)Woolea Mabufecturing 


_Em ployer 


jLive Stock 
GFUCLTNY HAISING 


State. 


Canadians may tend ters Coupon ie 
intsonatronal Correspondanss Scrvoss, Montreal, Can, 


and Dairying 


a et a ee ee ee ce ee ee ee ee ee eee ee ee eee ee ee ee ee ee eee ee ee 


Just Mark 
and Mail This Coupon 





Tuc CAREY PRINTING CO, Inc. 
New Your 
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This is the Electrical NEE and this wonderful new 'prqlessign is calling you. Thie e ra 
nd for expert Electricians is greater every year and the salaries higher. Elec- 4 - 
tricity is truly the greatest mouy pow er it} the world, to-day, and now is “the timeto 4a 
enter this proiession. # 
| 
; 
You can earn $36 to $100 a week and more as an Expert Electrician. If you have a ey? 
mon school education I can train you in a few months at home. Big lighting and as 


Wer 


fy Fer FA ry 


L OFFER: 


SPECTIA 


Owing 


companies, municipalities, and manufacturers are always seeking trained men to ~\ 
{ 


handle their Electrica] pape 
to t 
nderful offer for those who cet during October. 


big demand for trained Electricians in the Government Service 1 am making Ww 
rm \ 
LS 


I Guarantee Satisfaction \ 


r\- student receives our Sealed Guarantee Pond, which guarantees to return every penny of lis money if he N 
, not ce satished. No other school has made this wonderful offer, but I know the success I have brought to »\ 4 
wndred iny students, and I know what I can do for any ambitious young man who will give ine a little of lis \\ 


FREE ELECTRICAL OUTFIT 


r the next 40 ) days. I am giving cach student an Outfit of Fitecirical 


In ri Flee ral id slot cee ‘ly J 
mst li nu i 
he less Practical ts ry ma t. | 
Lev oF ine HAC AKC F.ns inecring W Orks, 2nG [ Can sive you thie Celinaniy 
that + land the big jobs and hold them » 
T 1 onl Corr sf lence Schoal Amer that has fully equipped a 
c 3 : f 
E Hi ' 
c r | } ; n 74 m sther schools 4 ‘ 
' f 1 i ; bool i drti nt ! it 
CHIEF ENGINEER L. L. COOKE \N 


CHICAGO ENGINEERING WORKS 
Deot.22 - - 441 CASS STREET, CHICAGO. ILL. 
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Bigger Pay for YOU 


You Can Now Know 
*“See them 


ip te ELECTRICITY 


afterwards’’ 
As Experts Know It 


When we observe the ever-increasing applications and usages 
of electricity, we wonder if all the present openings and the newly 

























Small 
Monthly 


Payment s created positions in the electrical world can ever be filled. 
; 2 The ending of the war lends a new and mighty impetus 
if you re to the electrical end of American industries. Salaries are 


soaring. There is practically no iimit to the earning power 
of the man who educates himself in the finer points of 
electrical work. 


satis- " 
fied ie 


Actual working facts 


With the advent of the new Library of Practical Electricity, 
by Terrell Croft, a new era is marked in the production of 
self educational electrical literature. This library satisfies 
a demand never heretofore met—the demand for a home 
study course which would bring out in detail the actual 
working facts. This great undertaking has been accom- 
plished. It is a seven-year task completed. 


No previous electrical training necessary 


Three thousand pages, with twenty-one hundred of the 
learest illustrations ever put into book form. Each of 
the eight volumes is indexed so that everything you want 
to know about electricity is at the finger’s end. And when 
you find what you want, there is not merely a short question 
and a short answer. You are told everything you want 
to know. The explanation is clear to you, regardless of 
whether you have had a previous knowledge of electricity 
or not. 


~~ = — Know electricity as the highest 
— = paid engineers know it 


When you are studying the Croft Library of 
Practical Electricity, you are studying elec- 
tricity as experts know it. You are acquaini- 
ing yourself wnh the methods employed by 
the highest paid electrical workers and en- 
gineers in America. 


ne 
" 






4 





| 








8 Vols. 
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Flexible =< This Library of eight volumes 
binding tnd sent to you FREE for 
— col g ° 
. rf 10 days’ trial 
So positive are we that you willl be pleased with the 
Croft Library of Practical Electriclty that we offer 
3000 tu send the entire ten volumes for ten days’ free 
use. Ail yuu geed do ln order to have the books 
pages sent, charges prepaid, ls tn fll out the attached : 
cuupon and return to us. Keep the books ten 
full days. Then If you are not satisfied, 
2100 S celurn them al our expense. Qn the 
, : = aad - = other hand, If you find that they will 
Ulustrations a | t— help you, as they are helping thou- 
. eands of others, send us the smal! McGraw-Hill 
A letter that McGraw-Hill Book Company. [nc., sum of $2 per month for elghi Book Co. Inc. 
eds bee Street, New York, N. Y. months. 239 W, 39th St. 
° eotiemen: in an attempt to exprees myself about NEW RK 
means something CROFT'S NEW LIBRARY OF PRACTICAt. ELECTRIC. | - 
° . ave nover seen on o nat helieve there w : 
fo every man in eis printed eee ee language, a rare Pins. ACT A heaantee wales 
ri 7 prehensive set of hooks, It is a library that ie just a Save cont ine ta as 
America Pe - ee the novice as to the expert, hecttice ‘t is OV y srichty thane oe ea ee 
. ell practice. N ald) for 10 days’ f “ 
tintereste ir Respectfully, ination. “ir estiifactory 1 will 
send $2 in ten days and $2 per 


electricity GUY H. PEIFER. 


Chief, Doplen Sitk Corporation, Hazleton, Po. Munth until £16 has heen paid.- If 


not wanied 1 will for return 
SDiPina teatrugg SS aa 
-_ 


rene... JVB RAR YS. 
Mec Sraw-All Book Gre naw stm 


239 West 39th Street, New York, N.Y. Nome of Emp 
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T will come as a profound shock to all 
wireless enthusiasts, scientific and amateur 
alike, that their present-day notions on 
wireless are totally erroneous and not based 
upon actual facts. For years we clung to 
the theory that a wireless message radiates 
from the aerial wires of the sending station 

and speeds over the surface of the earth thru the ether 

towards the receiving station. We thought that we were 
sending out pure Hertzian waves from our transmitters. 

We thought that we received these waves over the aerial 

wires of our receiving station. All of these theories are 

wrong and will be relegated shortly into the past along 
with the early notion that the earth stood still, while sun, 
moon and stars revolved around it. ; 

Remain only the physical facts that we did send and 
did receive messages without wires—but they are not 
sent by means of pure Hertz waves, nor do they go by 
way of the ether as cadiations. aes 

In a highly illuminating article printed elsewhere in this 
issue, Nikola Tesla explodes all of our present orthodox 
views as to wireless propagation and makes it clear that 
the carth is the sole medium thra which our wireless 
impulses travel, in the form of true conduction. Particu- 
larly does this hold true for long distance messages: 
Here we are sending out a compound impulse three quar- 
ters of which is a galvanic current, traveling thru the con- 
ducting earth, the other quarter or less is in the form of 
Hertz waves, going by way of the ether. This explains 
why we can send Signals to airplanes and vice versa; but 
even here we probably have to do not with pure Hertz 
waves’ it is almost certain that we have capacity-induc- 
tive effects a> well. 

Tcsla maititaining that there can be no long, distance 
effects by radiations transmitted thru the efher, but 
rather only by currents thru the earth, it follows that in 
his opinion all our radio apparatus is designed and 
operated faultily. Indeed, this is not a brand new idea of 
the famous inventor. He has been preaching tt ever 
since he took out his first patents and described lis sys- 
tem in 1893—long before Marconi thought of wireless 
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The New Wireless 


But he was preaching to a stone deaf scientific world. 
_ But how simple it all becomes when we stop to apply a 
little reason and logic to Tesla’s claims. For instance, 
we can send radio impulses three to five times as far 
over salt water as over land. Why? Simply because 
the impulses go thru the water, which is a much better 
conductor than earth alone. If we were sending pure 
Hertzian waves, why do we connect one wire at both 
sending and receiving station to the ground? Hertz 
never dreamt of such a thing. If you are still uncon- 
vinced that the earth is the chief medium of transmission, 
disconucet your ground wires entirely and try to send 
and receive, Now you may work with Hertz waves, but 
the distances you can bridge will be pitifully small. 

Already Tesla’s logic ts filtering into our radio scientists’ 
minds. All the big stations are beginning to scrap their 
towers and aerial wircs, at least for receiving. They 
now bury their “aerial” wires in the ground, and lo! they 
can receive signals twice as far as before. Incredible, 
but it is being done every day. And—-wonders upon 
wonders—how we will laugh at our present and past 
blindness—the static interference is practically gone the 
minute we pull our aerial wires down and bury them! 
Static Electricity? There never was a reason for having 
the bugaboo, for there is no “static” in the ground. 

But Tesla goes much farther. In time he wil! show the 
world wireless power transmission effected not by ether 
waves but bv currents thru the earth, which is a first rate 
conductor. Like all big things, the problem is simple. 
At some point on the globe he will erect a station power- 
ful enough to charge the whole earth with electricity— 
and keep it charged. To do this we need about 10,000 
kilowatts. Then at any point on the globe the current 
can be tapt by means of suitable apparatus. Like a bell 
ringiig transformer, connected to your supply line, no 
current is consumed unless you close the secondary cir- 
cuit. Tesla’s world wireless works just that way. No 
current is consumed till it is tapt at the distant recetving 
station. 
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El Paso, Teaas, Oct. 2, 1927. 


MR. CHARLES F. HAANEL, St. Louis, Mo. 
In Re "The Sfaster Key’’ 


My Dear Me. Haanel: The value of an idea is 
determined by its application. Pragmatism has lpng 
since spread beyond the confitles ' of Missouri, The 
world insists an being abown. 

The Jasb of circumstances and the logic of events 
ate, More than ever, impelling men to think. Whether 
an idea be s new process for picking cabbages, or an old 
process Kaisaerism, for ihstance) for preserving kings, 
we ate fram Missouri. 


A philosophy of life baving as its base blind opti- 
mism; a religion that, won't work seven days a week, 
or a proposition tbat isn’t practical, appeala to tbe in- 
telligent not at all. It is reaults that we want and the 
acid feat ia: will it wark? 

e¢ Master Key qualifies. Jt is the most lucidly sci- 
entific statement of ’"Truth’’ that have seen. It 
reconciles rationalism and religion; illumines economic 
determinism and the materialistic conception ol histnry, 
and is an infallible guide to understanding. It con- 
tains in candensed form the substance of an entire 
library on science. Its teaching, if consistently applied, 
will make » man healthy, wealthy and wise, Its dis- 
tribution is spper-missinnary work in excelsis. Those 
who wish to think intelligently will find tt invaluable. 

Intelligence rules. Desire. intelligently directed, is 
a cfeative Jorce which automatically causes its object 
toa manifest an a material plane. It is the Jaw. Let 
him that hath an ear to hear, hear. 

Yours truly, 
CH 


AS. A. HEARD. 





Nay 15, 19:8. 

Dear Mr. Haanel: Ever since I have been old 
enpugh to read, I bave been reading accult and meta- 
physical literature. J] bave waded ears deep through 
the booka from all ages, all lands, af] schools. 

I have rejected tnns of lies, oceana af misconceptinns, 
an entire universe of Jalse deductions. 

I have lound grains of truth in mines of folly, and 
worlds of truth in a single grain. The pursuit was in- 
teresting in itself, and J] do nat regret the time spent 
upon it. But it was a genuine surprise to reed your 
Master Key System and find within, the essence of al! 
that I had read, with much more added thereto. 

In this extraordinary system you have sifted the true 
from tbe false; you have given in concrete form all 
that is worth while in many schools of philasophy. 

You have placed arcane truths into the hands of the 
untQitiated a» weapons they can learn to use without 
danger tm themselves. E congratulate you. You are 
doing mankind a service. 

Yours very sincerely, 
HARLES F | pe 

50: Fifth Avenue, New York Gy i 





THE LOWE OBSERVATORY 
Edgar Lucien Larkin, Director 


Los Angeles, Cal., Dec. 6, 1916. 


MIR. CHAS. F. HAANEL, St. Louis, Mo. 

Dear Sir: Your booklet, Master Key, ought ta 
be ezpanded inta a book. Tes teachings that Mind is 
the all-daminating creative force is precisely in line 
with the wonders of the mast recent psychalogy. All 
Persona having desks sbould have this peep pice thereon, 
And it whould be a fittin cket companip 

EDGAR LUCIEN LARKIN. 





Detroit, Mich, May 28, 1917. 


Dear Sir: The words, ‘‘Your world will change 
as if by magic, the moment you realize the matvelous 

wer within ynur control,” page 6, £ have underlined. 
They state a fact, a ceal hive fact; and to me this is 
the most wanderful, the mast important fact of all— 
that one may put this knowledge to an immediate test. 
that one may, after learning ol this power, proceed to 
apply it with a definite knowledge ot jo resulta. 

. M. HOWE. 





which can throw 
wide the doors which 
seem to bar men 
from the Treasure 
House of Nature. 
This may seem “too 
so00d to be true,” but 
remember that with- 
ina few years science 
has placed almost in- 
finite’ resources at 
the disposal of man, 
is it not possible that 
there are other laws 
containing still 
sreater possibilities? 
Get the Master Key 
and find out for 
yourself how the in- 
visible forces of Faith 
and Desire are con- 
verted into actual, 
tangible, concrete 
facts in the objective 
world. 


Chattanooga, Tenn., Feb. 22, +948. 


The Master Key is wonderful, it bas brought about 
a Most remarkable change in my environment, atti- 
tude toward life, mental and physical condition. J am 
an entirely new person and improving daily, discourage- 
ment, lack of ambition, pbysica] ills, mental distress, 
and fear are things of the past. 

I cannot find words that eapress my gratitude for all 
that tbe Master Key bas done for me. With heartfelt 
thanks to you, I am, 

Yours sineerely, 
R. J. A 


RNOLD. 


160 Claremont Avenue, New ae 
New York, Nov. 18, 916. 


T bave made e thoroveb examination i. the little 
booklet which you so appreciatively have called the 
Master Key, and can unhesitatingly endorse it and its 
teachings. 

In this pamphlet of only a few pages you bave led 

a bungry world to the threshold and placed in their 
hands a “key’’ with which tbe understanding ones may 
unlock the door and enter “The Secret Places of the 
Most Higb,’” and enjoy the abundance of all good to be 
found therein. Witb beat wishes, 
AGN NES MAE GLASGOW. 


HOME LIFE INSURANCE CO. OF N. ¥. 
ames Lee Bost, General Agent 


Washington, D, C., Dec. 29, 1916. 


Dear Sir: Your little booklet, entitled “The Master 
Key.’ hag been received and J bad great pleasure in 
studying it carefully. It ts a very clear and concise, 
yet forceful presentation of the big subject handled, 
and shows a very wide study of the absolute teachings 
and deep understandings of the same. 

Very truly yours 
JAMES LEE BOST. 








“T am able to exztract from this system al! that can 
be made known by the finite mind relative to origin, 
evolution, destiny and the mucb-mooted riddle of the 
Universe.” 





“E can bardly grasp the full significance of the facts. 

¢ vastness of this subject is so overwhelming it 
seems a life-time of effort could never fathom all its 
possibilities.” 





“You have given a wonderful analysis af the power 
that is tbe creative farce by which the master mind 
controls his destiny.” 





“The Master Key is ton modest a title for auch a 
stupendous revelation.’ 





“TE have faund the Key and witb it each day am 
opening the store-house of wisdnm and SUCCESS, of 
which for many years J was utterly ignorant. 


FREE! There is no charge for the MASTER KEY. It is FREE! 


CHARLES F. HAANEL, 423 Granite Bldg., St. he Mo. 


Send me the Master Key without cost or obligation of 


any kind. 


WWamee .. .abbd bettie. da... ia--. atin 
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té- NOTE—Tomorrow; today will be yesterday. Get your Master Key TODAY! NOW !ay) 


You benefit by mentioning the “Electrical Experimenter’™’ 
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when writing to advertisers. 
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Master Electricity By 
Actual Practice 


The only way vou can become an expert is by doing the 
verv work under competent instructors, which you will be 
called upon to do later on. In other words, /earn by doing. 
That is the method of the New York Electrical School. 


Five minutes of actual practice properly directed is worth 
more to a man than years and years of book study. Indeed, 
Actual Practice is the only training of value, and graduates 
of New York Electrical School have proved themselves to 
be the only men that are fully qualified to satisfy EVERY 
demand of the Electrical Profession. 


The Oldest and Only Institution of 
the Kind in America 


At this ‘Learn by Doing” School a man acquires the art 
of Electrical Drafting; the best business method and ex- 
perience in Electrical Contracting, together with the skill 
to install, operate and maintain all systems for producing, 
transmitting and using electricity. A school for Old and 
Young. Individual instruction. 


Over 5,000 Graduates are Success Men 
in the Electrical World 


No previous knowledge of electricity, mechanies or mathematies is 
necessary to take this electrical course. You can begin the course now 
and by steady application prepare yourself in a short time. Yon will 
be 1aught by practical electrical experts with actual apparatus, under 








se mont = moo eS ’ 
4 actual conditions. 
New York Electrical Schoo! 4 
29 W. 17th St., New York, N. Y. 
Let us explain this course to you in person. Tf you can't 
Please send FREF and without obligation call. send now for 64-page hook— it’s FREE to you 
lo me your @4-page book. : 
ame) | i S 
sxe © New York Electrical School 
A 
(ADDRESS) ® 29 West 17th Street, New York 
nent by mentioutng the “Electrical iaxperunenter” when writing to advertise s 
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Tidal Power Problem Solved at Last 


IDAL power ts one of those long 
dreamed of possibilities in cngineer- 
ing which has occupied the minds 
of great philosophers for genera- 
lions. \Why not,—for who can stand 
down by the ocean shore, or even by any 
large river having an appreciable tidal rise 
aud fall, and fail to be imprest with the gi- 
gantic natural power here spread out be- 
fore us. and let go to waste for all’ these 
years. Think of it—tens of thousands, yes. 
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The Proposed River Dee Tidal Power Development As Designed By a Famous English Engineer—J. 0. Boving. 
Two Basin Proposal Where the Area of the Impounded Water Would Amount To Forty-Four Square Miles. 


ence Is In This Case About Thirty-Five Feet. A Large Raliway Embankment Is a Part of the Scheme, This Railway to Connect Up 


millions, of horse-power dissipating itself 
on our coastal and river shores every day in 
(he year. To realize this fact fully we need 
but reflect for a moment. If the tide brings 
us a rise Of several acres (many thousand 
cubic feet) of water, why let it fall again. 
nselessly? Allow the water to flow, without 
friction, into huge basins at high tide: trap 
it, and when the tide falls, permit the im- 
prisoned water to escape, but thru turbines, 
back to the tidal level. 


That is the idea several engineers have 
had, but an English engineer sSeeims to 
have solved the problem successfully with 
lis specially designed tidal turbines and 
triple basins. His name is J. O. Boving, 
and lus scheme is so practical that it has 
been proposed for the development of elec- 
(ric power from the tide water at the mouth 
of the River Dee. Mr. Boving's deserip- 
tion of the tidal power plait is as follows: 

Altho the (English) Government a few 
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ally speaking, the differences on the east 
coast are small, hut on the west coast there 
are many river estuaries and other inlets 
which offer abundant possibilities for ob- 
taining power from the tides. 

Some years ago I had an opportunity of 
examining the possibilities of developing a 
tidal water power on the estuary of thie 
Kiver Dee. where the tidal differences are 
roughly thirty-five feet at highest Spring 
tide aud thirteen fect at lowest neap tide. 
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This View Shows His 
The Maximum Tidal Difter- 


the Welsh Railway System With Birkenhead and Liverpool. 


months ago took a very wise and necessary 
step in appointing a committee to inquire 
into the possibilities of water power devel- 
opment in the British Isles, there is one 
aspect of the question which does not seem 
to lave attracted adequate attention, and 
that is the utilization of tidul power. The 
rise and fall of the tides around the English 
coasts vary greatly, from a maximum of 
nearly fifty feet in some places on the west 
coast to only a few feet at others. Gener- 
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The scheme put forward was to form a 
railway embankment across the mouth of 
the estuary so as to connect up the Welsh 
railway system with Birkenhead and Liver 
pool. The area of the impounded water 
behind this dam was to be forty-four square 
miles. On account of local conditions it 
was not difficult to divide this basin into 
two equal parts, and to arrange these two 
inner basins, the sea forming the third, in 
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such a way that a power Station could be 
worked continuously under constant head 
and with constant output. The plan was 
roughly as follows: 

Supposing that we start with high tide, 
the flap gates leading from the sea to the 
high basin would be open, and the water 
would flow in and pass thru turbines into 
the lower basin, the automatic flap gates 
to this basin being closed by the water pres- 
sure outside. This flow would continue 
until the level in the sea equaled that in 
the hich basin, when the flap valves to this 
would slowly close. In the meantime the 
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tric transmission easy. In such cases the 
surplus power might be used during the 
periods when it is available for pumping 
up water to such reservoirs, while during 
the intervals, when power is required, it 
could be obtained thru high-pressure tur- 
bines driven by the stored-up water supplied. 

It will perhaps be argued that this is a 
very elaborate and costly arrangement 
which would not pay. The problem in fact 
resolves itself to this: Assuming (1) that 
an ordinary water power in a river was 
developed and used for commercial pur- 
poses during twelve hours out of the 
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pumped up are, of course, the same as those 
which return the water from the high pres- 
sure plant. Everything else is in common. 

The calculation for such a scheme is sim- 
ple, and in the case referred to, aSsuming 
that in any case a bank was needed across 
the Dee mouth, for railway purposes, there 
is no doubt that this power development 
would pay well. In cases where two tidal 
plants of similar size are close together the 
necessary conditions could be realized by 
connecting them. There would be nothing 
novel in such plans; the turbines would be 
of standard design, the variation in the 
head would be only such as would be al- 
lowable for in ordinary turbine plants, and 
there would be no need to bridge over any 
periods when the power developed fell 
much below the average power. 

However, in most cases it would be im- 
possible to develop the three-basin idea, and 
it would be necessary to rely only on one 
inner reservoir and the sea. Obviously un- 
der such conditions the engineer has to con- 
tend with very great variations in head and 
power. The great differences that occur 
in the tidal ranges at various times compel 
him to calculate his turbines for the average 
head derived from neap tides. 

The general idea of a one-reservoir tidal 
scheme is as follaews: At the beginning of 
high tide the sluices are open fully and the 
water rushes into the inner reservoir, filling 
it up as quickly as possible. Then the gates 
are shut for a certain time, tntil the water 
level outside has fallen to give a destred 
difference tn level between the reservoir and 
the sea. (See detailed illustration of one 
reservoir scheme herewith.) The turbines 
are now started and kept in operation under 
virtually constant head, while the level in 
the reservoir falls at the same time as the 
tide. Some time before the lowest level of 
the tide the turbines are shut off, the gates 
opened, and the remaining water in the res- 
ervoir allowed to rush out with the lowest 
tide. Then the gates are closed, the tide 
rises outside until the difference in levcl 
between the sea and the reservoir has again 
reached the agreed amount, the turbines are 
started, and the same procedure is gone 
thru for the rising tide as just described 
for the falling. Thus for certain definite 
periods power is obtained at a nearly con- 
stant rate, but in the intervals no power is 
produced. 

Up until now we have been satisfied to 
mine and burn coal, prospect for oil gush- 
ers, and, in fact, have tried out about every 
expensive source of power we could think 
of. This comes of prosperity. America is 
cich, and the keynote of the hour is “speed.” 
Design, develop, build,—do all these things 
—say our great philosophers and educat- 
ors, but do them FAST. Speed is a fine 
thing—in its place; but there is bound to 
be a big bill to pay, some day. Why not 
live and work efficiently; not necessarily in 
a slow, plodding, unenlightened way, but in 
an economical manner. Coal and oil will 
not last forever. If you have ever visited 


Holland, you have undoubtedly been im- 
prest with the simplicity of things, and 
those windmills. There is a fine bit of an- 
tique engineering. The Hollander is using 
an untaxable, free, and powerful source of 
natural power—the wind. Besides these 
you will find in all parts of Europe the 
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First Figure Shows 
At Full Tide the Sea 


Progressive Illustration Showing How the Tidal Power Plant Works. 
How the Rising Tide Fills the Large Basin Or Reservolr With Water. 
Gates Are Closed and After the Tide Has Fallen a Few Feet, a Working “Head” Becomes 


Avallable As Flg. 2 Shows. The [Impounded Water Olscharges Thru Turbines Back to_ the 
Sea. Fig. 3 Shows a “Two Basin” Plant Which Olscharges the Impounded Water In Two 
Stages, Glying Steadler Power Development. 


level in the high basin would slowly SINK 
as water was consumed, and the level in 
the low basin would INCREASE until the 
moment when the water level in the sea 
had failen to such a point that the gates of 
the lower basin would open and discharge 
the water in tt completely. On the rising 
tide a similar sequence would be followed, 
and a continuous development of power 
would thus be maintained. 

There are a great number of cases along 
the coast where it would be easy to create 
a reservoir at a considerable height adja- 
cent to the tidal power station, or at least 
within a distance which would make elec- 


twenty-four and that it was a good com- 
mercial scheme under these conditions; and 
(2) that a high pressure power develop- 
ment conld be obtained by using stored 
water for twelve hours of the twenty-four, 
and that this also was a commercially good 
undertaking in itself; then it must be 
equally sound commercially to link the two 
together and produce power around the 
twenty-four hours. In the tidal scheme 
the only things added to the arrangement 
described above are pumps, which are a 
negligible factor in the general costs (they 
would correspond to something like $3.75 
perh.p.). The pipes thru which the water js 
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ever-present water wheel and turbine. Ex- 
cellent, steady power, untaxed in most 
cases; but do the American farmers and 
developers put the free: wind and water 
power to work? Yes, they do NOT. They 
would rather spend a thousand dollars or 
so for a gasoline engine and then work 
their heads off for the rest of their lives 
buying gasoline and oil to min it with. You 
can see hundreds of windmills and water- 
wheels rusting to pieces all over the coun- 
try. A great pity and a prodigious waste. 


Sweden, which is rich in water power, 
oe electricity across the sound to Den- 
mark. 


February, 1919 
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Producing Rain by Electricity 
and X-Rays 


ROM time to time in the world’s 

history, there have been schemes pro- 

mulgated for and attempts made at 

producing rain by artificial means 

under the contro) of man. ne o 
the most promising of the recent schemes 
for producing rain-fall at any desired time, 
providing there happened to be aqueous par- 
ticles contained in the atmosphere, is that 
due to an Australian scientist, John Graeme 
Balsillie. He has taken out patents on his 
system of producing rain-fall electrically, 
and one of his latest American patents 1s 
here pictured and described. 

The illustration shows how Mr. Balsillie 
proposes to send up a series of balloons or 
large box kites of sufficient size to carry an 
extra large X-ray tube, and also capable of 
supporting two thin electric wires of con- 
siderable length. As the inventor states in 
his patent, his invention “consists in electri- 
cal means for assisting and promoting under 
suitable meteorological conditions the for- 
mation of aqueous particles in the atmos- 
phere and assisting in promoting the depo- 
sition of water particles (rain-fall) from 
the atmosphere, and further to provide suit- 
able apparatus for producing the necessary 
electrical conditions for that purpose.” This 
balloon may be controlled from a motor 
truck which can speed over the country to 
various points wherever it may be de- 
sired, and a portable gasoline engine and 
dynamo outfit on the truck may supply the 
necessary current for operating the power- 
ful X-ray tube carried by the balloon, as 
shown in the illustration, and also for de- 
veloping the high potential current, about 
350,000 volts, which is employed for charg- 
ing the metallised surface of the balloon. 

As has been pointed out in previons ar- 
ticles on similar inventions in this Journal, 
—and as substantiated by the opinion of sev- 
eral well-known scientists, included Dr. 
Henryt Arctowsky, the Arctic explorer, of 
New York,—the inventor informs us in 
his patent that his discovery is susceptible 
to practical use only when the cooling of 
aqueous vapor resulting from its expansion 
in elevated regions of the atmosphere and 
other natural influences brings the vapor 
above the saturation point, so that conden- 
sation becomes possible. 

It has been ascertained that ions, pro- 
duced in this case by Mr. Balsillie by the 
powerful X-rays, which ionize the atmos- 
phere in the vicinity of the balloon, may 
act as nuclei, upon which, under certain 
conditions, water vapor will condense. 
Aqueous particles comprising cloud, fog or 
mist are invariably electrified by natural 
causes, and altho their electrification is of 
one sign, the potential or voltage distribu- 
tion thruout the mass is uneven. Aqueous 
particles of approximately equal dimensions 
and potential will therefore naturally repel 
each other, and no condensation will result. 
However, nuclei, upon which water con- 
densation may take place, can be created 
by ionizing the atmosphere, such as by pow- 
erful X-rays, and further if under normal 
conditions, a mutual repulsivity of charge 
of the aqueous particles is altered to a 
condition of mutual attractivity, then coal- 
escence of such aqueous particles will be 
assisted, and rain caused to fall. 

As the accompanying detail illustration 
shows, if a metal plate (or the metallized 
surface of the balloon) is charged at a 
very high potential of say several hundred 
thousand volts, then this electrified body 
serves to give an opposite charge to the 
aqueous Particles floating in the atmosphere. 

The aqueous particles thus become pos- 


sest of a charge of opposite sign to that 
which they originally had. This charge of 
opposite sign, however, is not and cannot 
be communicated instantaneously to all the 
particles in said zone. The particles in 
close proximity to the source of electrifica- 
tion are rapidly charged by electrostatic 
induction with a charge of opposite sign to 


Man Is Slowly But Surely Learning the How and Why of Nature's Secrets. 


IIlustrated and Described. 


whereby particles in close proximity to each 
other are possest of electrical charges of 
opposite sign. Such particles eer equentls 
attract each other, coalesce, and then fall 
as rain, under the influence of gravity. 

The apparatus used for producing the 
high potential uni-directional current for 
charging the metallized balloon surface is 


THEORY OF ELECTRICAL- RAIN PRODUCER 
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Rain and How 
it Forms Has Particularly interested An Australian Sclentist—John Graeme Balsiilie, and 
His Method of ionizing and Charging the Air Contalning the Aqueous Particles Is Here 


lonization Is Accomplisht By Large X-Ray Bulbs Suspended From 


Balioons. 


that which they ongmally possest. This 
inversion of sign of charge is gradually 
communicated to all the particles in said 
zone in an ever-expanding circle, about the 
source of electrification as a center. At the 
perimeter of the circle of imprest electrifi- 
cation, at any instant, a condition exists 
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produced by a transformer and interrupter 
supplied from a.dynamo or other source on 
the ground. The secondary circuit of the 
induction coil is equipt with rectifying 
valves in order to rectify the current. Sim- 
ilar appratus, also provided with vacuum 
(Continued on page 749) 


688 


ELECTRICAL EXPERIMENTER 


February, 1919 


Moving Platform for New York’s Cross- 


Town Subway 


UCBWAY commuters and others who 

use New York's great underground 

transportation systems daily, have 

been much provoked and harast in 

the past several months by the various 
difficulties occasioned by the change in the 
two principal North and South arteries ot 
stibway travel, In other words, the subway 
system was changed over a few months 
ago from the old familiar "Z" system to the 
new so-called “H™ system, which gives a 
continuous east-side and west-side subway 
express route, the—bar of the “*H™ connect- 
inc at the present time by shuttle train- 
running under 42nd Street between th. 
Grand Central Station and the Times 
Square Station. The Grand Central Sta- 
ion is located at Park Avenue and East 
42nd Street. while the Times Square Sta- 
tion is located on the west side at the 
juncture of 7th Avenue, Broadway and 
42nd Street. 

For several reasons the shuttle train 
service seems apparently not to be the best 
colution of the problem confronting the 
subway engineers in smoothly and quickly 
transferring the cross current of traffic be- 
tween these two stations, and_ therefore 
Public Service Commissioner Travis H. 
Whitney las proposed that a continuous 
moving platform such as here illustrated be 
installed in the space now ocupied by two 
ot the four shuttle tracks. Mr.-Whitney's 
wriginal idea called for the installation of 
this continuous moving platform on the two 
northerly tracks of the shuttle system, leav- 
: az the two southerly tracks for train ser- 
vice. Which might be necessitated whenever 
the moving platform might for instance get 
ov: of order, when the shuttle train service 
could he put in use. Also these two tracks 
could be used for the extension of the 
(Queensboro Subway system, which 1s an- 
other proposal in the minds of the Public 
Service Commission engineers, so that 
eventually the Queensboro trains which 
now end their westward run at the Grand 
Central Subway Station, two levels under- 
ground as here illustrated, will terminate at 
Times Square. 

In a recent interview with Mr. M. Ever- 
hart Smith, consulting engineer of the con- 
struciion concern which will build this g1- 
gantic moving platform, s!x thousand feet 
in length and capable of carrying ten thou- 
sand people at one time, a different sug- 
gestion was inade concerning the location 
of this proposed continuous moving plat- 
form. Instead of having it occupy the 
space over which the two northerly tracks 
now run, Mr, Smith pointed out that it ts 
much more teasihle and practical in every 
wav to have it occupy the present pesiuon 
of the extreme northerly and southerly 
tracks, leaving two tracks in the center for 
emergency shuttle train service or for the 
extension of the Quecnshoro system to 
Times Square. This modification of the 
design and layout of the moving platform 
avstem is a very important one and prac- 
tically: necessitated, for the reason that if 
the return lvop of the platform past along 
in the position now occupied by one of the 
inside tracks. then passcngers could not 
alight at any point desired, excepting at 
the terminal stations at either Grand Cen- 
tral or Times Square. 

As is pointed out there should be not 
less than three moving platforms in any 
ease. cach moving at a different speed, the 
muter one sav at three miles, the inter- 
mediate at six miles. and the inner plat- 
irom carrying the seats. at nine aniles per 
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hour. Therefore, as Mr. Smith suggested, 
in discussing Mr. Whitney’s original idea, 
it would not be possible for passengers 
traveling cast to attempt to cross a high 
speed (9-mile per hour) platform moving 
west. To give the greatest service, and to 
enable passengers to alight from or board 
the moving platform at any point along the 
entire route, the moving platform system 
should occupy the space now used by the 
two center or the two outside tracks. In 
other words the two moving platforms 
would have to have adjacent to them a 
stationary platform provided with suitable 
exits and entrances. 

If the present shuttle train service should 
be extended to connect with other sub- 
ways on avenues flarther west than 7th 
Avenue at Times Square, the trains, Mr. 
Smith explained, would not conflict with 
the moving platforms, hecause the latter 
would operate only between two of the train 
stations. In this case the moving platform 
would be used merely for the collection and 
distribution of passengers within the area 
of Times Square and east and west of it. 

Concerning the initial cost of this great 
moving platform it is estimated that it 
would approximate $1,000,000.00, and that 
it would take six months to hnild and in- 
stall. At the present time the engmeers of 
the Public Service Commission and_ the 
subway staff, as well as the experts of the 
moving platform concern, are busy trying 
to find a satisfactory space for the plat- 
form return loops at the station ends at 
Times Square and Grand Central; these 
loops being quite an extensive affair, the 
ininimum diameter of the loop being about 
130 feet. 

The moving platform idea is not so en- 
tirely new or untried, as it might appear at 
first. They have been built and used at 
different times quite a number of years ago, 
loth abroad and in the United States. The 
sane concern which is now designing the 
one for installation under 42nd Street, had 
one in successful operation at the World's 
Fair in Chicago, 4.400 feet in length, Vits- 
itors to that Fair will undoubtedly remem- 
ber the great attraction, the platform of 
which was operated by electric motors to 
the total of 150 horsepower. which had a 
carrying capacity of 6,000 passengers. On 
“Chicago Day,” 185.000 passengers—twice 
the daily trafic of the Brookiyn Bridge— 
were carried without any inconvenience. 
The total live and dead weight was 900 tons. 
As aforementioned. the new platform pro- 
posal for 42nd Street, New York City, is 
approxiinately 6,000 feet in length, with a 
capacity of 10,000 passengers, and wil) re- 
quire electric motors distributed aiong iis 
length to a total of about 250 horsepower. 

Undonbtedly some of our readers will be 
interested in some of the more or less ob- 
vious technical details and just how the va- 
rious parts are to operate. Thru the cour- 
tesy of Mr. M. Everhart Smith, we are 
pleated to give several details here, which 
have seemed of parainount inferest to the 
editors. First, the three moving platforins, 
moving at three gradually increasing velo- 
cities in order to allow a person to board 
it without being thrown over or requiring 
acrobatics, will not be exactly on the same 
level, but each platform will shghtly overlap 
the next succeeding platform. this practise 
having been found the best from past ex- 
perience. The detailed drawings in the ac- 
companying illustrations show clearly how 
the platform is made in a large number of 
jointed sections, each of which is provided 
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with a tlexible coupling so as to easily nego- 
tiate the curves at the station loops. Under 
the whole moving platform there is installed 
a Stationary series of wheels or pulleys 
mounted on axles. The depending rails of 
the various platforms rest on the respective 
pulleys or wheels belonging to that partictu- 
lar platform in each case, as the drawing in- 
dicates. Atabont every eighth or tenth pulley 


_there will be located a small electric motor 
‘connected by driving chains to several of the 


pulley shafts. All together about 250 horse- 
power in electric motors will be required. 
which is quite small indeed compared to the 
two thonsand horse-powcr in electric mo- 
tors necessary for the operation of a ten- 
car subway train. 


The matter of seats on the third or high- 
speed platform is a very flexible one, and 
at first most prohahly hut one row of seats 
will be installed, as the illustration shows, 
but more seats can readily be added at any 
time. It will only require a few minutes to 
go from Grand Central to the Times Square 
Station or vice versa on the moving plat- 
form, and the seats would probably only be 
used by women, as Mr. Smith pointed ont. 
Another feature at this point is that those 
in a hurry can walk along any one of the 
moving platforms and gain time; for in- 
stance, if a man walks at the rate of four 
miles per hour on the nine mile per hour 
platform, he will actually be moving in 
that particular direction at the rate of thir- 
teen miles per hour. In addition to the ad- 
vantages of constantly inoving platforms 
with no waits for shuttle trams, and with 
entrances and exits at every cross-street, 
such as at Madison, Fifth and Sixth Ave- 
nues, an immense income could be derived 
from the Stores and large advertising spaces 
along the platfurms. 


Referring once more to the platform and 
its Operation, it will be scen how the motor- 
driven wheels under the rails of the plat- 
form sections witl cause these sections to be 
propelled forward in a direction depending 
upon the rotation of the wheels. The end- 
wise juncture between the sections and the 
moving platforms jis on an even level, and 
they are closely curved on the order of a 
knuckle-joint so that no gap occurs between 
them. The rails of each section are so de- 
signed as to correspond both at front and 
back, and thus this unique design permits 
of the section moving around the loop 
curves in a smooth manner, Light steel 
posts, containing straps for the use of the 
“strap hangers brigade,” without which 
metropolitan life would Jose a large part of 
its viii and pep, will be provided, as the il- 
lustration shows. Of course the chaps on 
the way home from the club will have to 
‘mind their step.” as the I*nglish say, or— 
well—WEJ._L, by that time the Nation will 
he dry anyway, so we should worry!! And 
besides the late home-comers using the 
platform during the “G. M. heurs” will 
most probably be lucky enough to find it 
pretty well deserted in the event that they 
may have drunk one too many glasses of 
near-heer or cherry flip. 


Regarding the heating of this long tun- 
nel, Mr. Smith has suggested that during 
severe cold weather the tunnel system, in 
which the moving platform was installed, 
could be steam-heated at regular intervals, 
and also special ventilating fans and baffle 
walls could easily he provided at the various 
Stations, as well as at the terminals, so as to 
ensure the proper ventilation and heating 
of the passageway. 
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The Unknown Purple 


690 
VHAT would you do if you had 
the power to mnake yourself invis- 
ible—not by means of s\laddin’s 
wondertul lamp, but by an actual 
ic invention? Ask Dad, he 
knows! for instance, it certainly 
would be a me delicately balanced 
husband. homeward bound, to escape the 


shark eye of his better half, not to mention 


the rolling pin; to some suspicious wife, 
etc. etc., ad infinitum. Then think what a 
shock it would be to a Hun general, after 
the blimp observers had spied an advanc- 
ing American Army, with the guns ready 
to be set off, when whisto! the American 
army wasn't there at al]! In other words 
Grimms’ Fairy Tales in real life. 

That other minds have peepcd into the 
bright future of this wonderful invisible 

urce,” which would make radium cheap 
comparison, is well exemplified in the 
act that not so long ago in the March and 
April, 1918, numbers of the Evectricat Ex- 
PERIMENTER, in a Story entitled “At War 
With the Invisible” the underlying idea of 
up-to-date scientific invisibility was shown. 
Here we had a young and handsome lady 


of the 4 2011 who posscst a bracelet of 
bells encircling her wrist, which bracelet 
was concealed to the human eye, or rather 
invisible to it, due to an optical invention 
of a certain scientist. 

The auth of the “Unknown Purple” 
evidently thought along the same lines, for 
here we hav plot with almost the same 
underlying principle. wherein a certain 
scientist discovers and perfects a sub- 
stance which he can make himself in- 


visible merely by holding that substance in 
his hand. But let us delve a little deeper 


By DOROTHY KANT 


into a play that seems to have so big a 
success with New York’s critical audiences. 

The scientist in this play who is inci- 
dentally our hero uses his invention to 
wreak vengeance upon his unfaithful wife 
and her parainour by making himself invis- 
ible and by playing pranks with the for- 
tunes of both wife and lover, 

But how docs he do it and at the same 


“The Unknown Purple.’’ 
Left, the invisible Hero 
Goading the Husband to 
Kill His Wife by Whisp- 
ering Into His Ear. Cen- 
ter, the Invisible Hero 
Once More in the Act of 
Folillng the Detectives. 
Right, Working on the 
Villain’s Imagination 
by Talking to Him, 
the Hero of Course 


i 
Betng Invisible. fi 
= SSS i 


Three Exciting Scenes from 


i 


time raise the tension of the andience to 
such a height that you can hear a “dew” 
drop? 

One of our ingenious readers not so long 
ago wrote, jocularly, suggesting that we run 
a perfectly blank cover on the magazine 
under the caption “Camouflaged Ship on 
the Ocean’, The joke was supposed to 
be that the ship was so well camouflaged 
that you could not see it at all—hence the 
blank cover page! The authors of the 
“Unknown Purple” evidently used a simi- 
lar line of reasoning on which they built 
up their play. 

The prohlem was how to show a man 
walking across the stage who is supposed 
to be invisible. The answer is simplicity 
itself: don’t show him at all, but make the 
audicnce believe that he is really there. 
This is certainly simplicity reduced ad 
ahsurdum, But in order to show that the 
man was really there,—altho, of course he 
wasn’t,—something had to be done, else the 
audience would not be sufficiently imprest 
and would take the hero’s “absent treat- 
ment” as a joke. So the authors simply 
have a purple spot light arranged overhead, 
which light travels at a slow gait across 
the stage, and the lighting effects are so 
cleverly arranged that the audience obtains 
the impression that the invisible man ts 





eae concealed within the purple shaft of 
ight. 2 

For some reason or other the authors 
seem to think that to make oneself invis- 
ible, such action should be electric and ac- 
companied by a purple light, in order to 
heighten the tension and to give the mys- 
terious touch that is particularly impressive 
on a lay audience. go in addition, when- 


i 
{ 
: 
\ 
1 
3 
3 
s 
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ever the purple light appeared, and when 
our invisible hero was on the stage, the 
effect was still further heightened by a ccr- 
tain low buzz produced by a spark coil 
vibrator or the like and which buzz was 
supposed to emanate from the substance 
in the hero’s hand which created the invisi- 
bility. Needless to say it had the desired 
effect and many a young damse] felt pur- 
ple gooseskin take the place of her natural 
one, and becoming the recipient of creeps 
and thrills such as never were hers before, 

Of course, the usual stage tricks were 
resorted to, as for instance when our noble 
hero stealthily and invisibly opens the safe 
to abstract certain important papers. We 
thus see the purple spot or ray centered on 
the safe, amidst the mystcrious buzzing 
sound—then the click of the combination 
as it is turned—the opening of the safe door 
slowly and mysteriously. Yes, you guest it, 
the safe was opened by invisible threads or 
strings, as no hands or anyone were visible. 
‘A similar trick was used whenever the hero 
entered the stage by means of the door. 
The door, of course, opened without any 
visible mechanical means and the solution 
in this case too obviously was strings or 
threads. There was only one scene that 
was staged elaborately and that was tn the 

(Continued on page 748) 
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Zeppelin Flew 4,130 Miles Round ‘Trip 
from Bulgaria to Khartoum 


RECENT wireless dispatch from a 
Berlin correspondent contains some 
most interesting news concerning 
Teutonic developments in giant air- 
craft. It is said that the Germans 

are busy constructing a mammoth airplane 
intended to cross the Atlantic Ocean. This 
huee aérial craft, now under construction, 
is stated to have a wing spread of 198 feet, 
and it is to be engined by 3,000 horse-power 
in petrol motors. 

The Teuton a€érial flight experts are said 
to be busy con- 
structing a gigantic 
Zeppelin cratt at 
Friedrichshafen, 
which is to be pro- 
pelled by nine en- 
gines and eiglit pro- 
pellers. It will have 
a carrying capacity ot 
one hundred passen- 
gers, and it is hoped 
that the international 
situation wil) clear 
up so that the first 
trans -oceanic flight 
may take place this 
coming July. The 
voyage across the At- 
lantic from a point 
in Germany to New 
York City is ex- 
pected to take about 
forty hours. 

But coming down 
to cold facts and past 
performances, the ac- 
companying  illustra- 
tion shows one of 
the most remarkable 
aerial trips accom- 
plisht during the 
great war, in which 
a giant Zeppelin flew 
from Jamboli, in 
Bulgaria, to a point 
over Khartoum, on 
the river Nile in 
Africa, a distance as 
the crow flies of 
2,065 miles, and a 
distance of 4,130 
miles for the non- 
stop return trip. The 
Zeppelin carried a 
crew of twenty-two 
men besides twenty- 
five tons of ammunni- 
tions and medicines 
for the Teuton army 
in German East 
Africa. The great 
craft glided from its 
hangar at Jamboli at 
eight o'clock on the 
morning of Novem- 
ber 2lst, 1917. On 
the night of Novem- 
ber 22nd -23rd, the 
monster airship had 
arrived over Khar- 
toum, when it picked 
up a wireless message from the German 
radio station at Nauen, ordering it to re- 
turn at once, as the Government at Berlin 
had ascertained in the meantime that the 
majority of Gen. von Lettou-Worbeck’s 
troops had surrendered to the Allies. 

Consequently the air-ship turned about 
in mid-air without making @ landing and 
arrived at Jamboli at eight o’clock in the 
morning on November 25th. The technical 
director of the factory where this aérial 
craft was built has stated that a ship of 


this type was casily capable of flying from 
Berlin to New York and returning without 
a stop. The air-line distance from Berlin 
to New York City is approximately 3.930 
miles, and the round trip distance would be 
7,860 miles, or nearly eight thousand miles. 

Talking of dirigible gas-bag types of air- 
craft, the U. S. Navy Department has just 
announced a remarkable new gas, which is 
available by a new process. Discovery of 
this new inert. non-inflammable gas for bal- 
loons, dirigibles and other lighter-than-air 


BERLIN ToNEW YOR 
3930 MILES 
ROUND TRIP: 786OMILE 
POSSIBLE BY ZEPPELINS 





One of the Great Sclentific Feats of the World-War Was the Non-Stop Filght of a German 
Zeppelin Over the Route Here Illustrated—a Distance of 4,130 Miles. 
Fly Easily From Europe to New York, and the Engineers That Bulit the Airship Clalm 
That It Is Capable of Flying From Berlin to New York and Return, Without Stopping. 


craft was revealed by the Navy Department 
on December 9th in a statement explaining 
expenditures for its production now being 
made jointly with the army. 

The department states that the use of 
this new element, officially termed “argon,” 
will eliminate the hazard of fire and explo- 
sion that always has accompanied balloon 
operations where “hydrogen” has been nsed 
to inflate the gas bags. 

The gas from which “argon” is obtained 
comes from the wells at Petrolia, Tex., 
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owned by the Lone Star Gas Company, the 
Statement said, and a ten-inch pipe line to 
cost $1,050.000 is being laid for a distance 
of ninety-four miles from the wells to a 
plant at North Fort Worth, where the gas 
will be comprest into cylinders for ship- 
ment to the balloon fields. 

High proof gasoline is obtained in a ratio 
of about five gallons per 1,000 cubic feet 
of gas, it was said, and after the 1 per cent 
of “argon” is removed, by agreement with 
the oil company, the remainder of the gas 
is turned into the 
city mains of Fort 
Worth and Dallas. 

The Department 
estimates that the 
plant at North Fort 
Worth, designed by 
the Navy Bureau of 
Yards and Docks, 
and which will cost 
$900,000 will be 
completed by April 1. 


INJURING THE 
EYES BY PHO- 
TOGRAPHY. 

When one sees so 
many veteran pho- 
tographic workers, 
in both amateur and 
professional ranks, 
suffering from astig- 
matism, one won- 
ders what is the 
actual cause of this 
distressing optical 
defect. On inquiry, 
it will be found that 
in many cases the 

* eyes were strained 
during the early 
days of dryplate- 
photography, when 
the plates —then 
coated with a very 
slow einuls10n— 
were handled, and 
examined during de- 
velopment, by the 
light of a deep rnby 
oi]-lamp. Amateurs 
at first used advis- 
edly a smal! pocket- 
lamp, and unndoubt- 
edly incurred serious 
injury to the sight. 
Later—thank good- 
ness — light of 
greater volume was 
employed, ruby 
light being also sn- 
perscded by orange 
light; preferably 
fabric instead af 
glass being used to 
expose the dryplates 
sparingly to the rays 
of this brighter 
light. Now the pho- 
tographer confronts 
; the danger of ruin- 
ig his eyes from exposure to the electric 
arc when used for printing-purposes. To 
look at the bare arc is obviously injurious 
to the sight. Arc-rays reflected from the 
surface of the negatives are also bad for 
the eyes. A good plan is to use a printing- 
lamp in which only reflected light reaches 
the negatives, or to use a printing-cabinet 
in which the arc is enclosed, care being 
taken to Cover up empty spaces with pieces 
of cardboard so that the arc or its reflec- 
tions do not reach the printer's eycs. 





Such a Craft Could 
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Famous Scientific Illusions 


In this origina] and revolutionizing discussion, Nikola Tesla gives us something really new to think about. 


By NIKOLA TESLA 


Written specially for the Electrical Experimenter 


First——-Does the moon 


rotate on its axis? Second—1s the Franklin pointed lightning rod correct in theory and operation? Third-—Do wireless signals fly 
thrn space by means of so-called Hertzian waves in the ether, or are they propagated thru the earth at prodigious velocity by means 


of earth-bound oscillations ? 
greatest scientists. 


HE human brain, with all its won- 
derful capabilities and power, is far 
from being a faultless apparatus. 
Most of its parts may be i perfect 
working order, but some are 
atrophied, undeveloped or missing alto- 
gether. Great men of al! classes and pro- 





*, 


Frg. - 


tt Is Well Known That the Moan, M., Always Turns the Same Face 
Toward the Earth, &, as the Black Arrows Indicate. 
Rays From the Sun IIluminate the Moon in its Successive Orbital 
Pasitlons as the Unshaded Seml-circles Indicate. 
Mind, Do You Belleve That the Moon Rotates on its Own Axis? 


fessions—scientists, inventors. and hard- 
headed financiers—have placed themselves 
on record with impossible theories, inopera- 
tive devices, and unrealizable schemes. It 
is doubtful that there could be found a 
single work of any one individual free of 
error. There is no 
such thing as an 


capable of tracing 


them. 


electric current according to a childishly 
simple rule. The writer, who was known 


to recite entire volumes by heart, has never 
been able to retain in memory and re- 
capitulate in their proper order the words 
designating the colors of the rainbow, and 
can only ascertain them after long and la- 


The Parallel 
Bearing This in 


Considered as Embedded In a Solid Mass, M. 
Believed, the Moon Rotates, Thls Would Ge Equally True For a 
Portian of the Mass Mz, and the Part Common to Both Badies 


World-famous conundrums these—dquestions which have been answered in many ways by some of the 
Dr. Tesla explains these three predominant scientific fallacies in a masterly way, so that everyone can understand 


reality. The greatest triumphs of man 
were those in which his mind had to free 
itself from the influence of delusive ap- 
pearances. Such was the revelation of 
Buddha that self is an illusion caused hy 
the persistence and continuity of mental 
images: the discovery of Copernicus that, 


Fig. 2.—Tesla's Conception of the Rotation of the Moan, M, Around 
the Earth, E; the Moon, In This Demonstration Hypothesis, Belng 


lf, As Commonly 


Would Turn Simultaneously in “Opposite” Oirections. 


borious thought, strange as it may seem. 

Our organs of reception, too, are defi- 
cient and deceptive. As a semblance of life 
is produced by a rapid succession of inani- 
mate pictures, so many of our perceptions 
are but trickery of the senses, devoid of 


and illuminating article on this but little understood subject. 


contrary to all observation, this planet ro- 
tates around the sun; the recognition of 
Descartes that the human being is an 
automaton, governed by external influ- 
ence and the idca that the earth is spherical, 
which led Cotumbus to the finding of this 

continent. And 

tho the minds of 


rested by doubt 


SAA : STOUsL ALLOA GeULL2gAUs eT nat TA mms TC ae eT tHiLUinUSSLaSIONTUNTMNNNSS = ge 
Seenaliata’ (ived veld ? : | * ru (ALumsasavonneaionnosnoudeaneheevsessayeedeasties4eadesu canes atsoevesonnenrop osstrow TLULenLsuenearseneavanvandennendagsagcatcatera : individuale sup- 
Invariably, some = OR over a century and a half the whole world, educated and otherwise, thought that the = plement ad 
cells or fibers are = moon revolved around its axis. Nikola Tesla in the present highly instructive article dis- = other and science 
wanting or umre- = Braves: that theory and will convince scientists and all others alike that the moon does = and experience are 
ae =< = no suc ng, = : 7 Seta 
SPONSIVE, with the = For thousands of years it was thought that the sun and stars revolved around the earth and = continually elimi 
result : of impair- = all kinds of experimental proofs were furnished to substantiate this theory, The illustrious = nating fallacies 
tng judgment, = Galilee eee ane Gene a kno we hee bea ail Sea mre Oe the gat = and = misconcep- 
_ = o it is wi esla’s discovery. esia also, in the second part of the present paper, shows = * 
sense of Prepor = us that the ancient and time-worn theory advanced by Benjamin Franklin as to the lightning = LIONS, ne et ee 
tion, Or some conductor is not substantially correct as viewed by latter day science. It will come as a shock = Prescnt knowledge 
other faculty. Ay even to our professors that the lightning rod actually aids the Ihehtning tn hitting the building. = is stit! imcompiletre 
man of genius The reason is that the lightning rod helps in ionizing (making conductive} the Surrounding air. = and unreliable. We 
. Mr. Testa has devised a lightning conductor with no points, and there is no doubt whatso- = si . 
eminently Pprac- <= ever that his theory is right. Scientists the world over will acknowledge this very shortly. = have sophisms 1n 
tical, whose name In a third section of the same paper Tesla explodes still another popular delusion, viz., that = mathematics which 
is a honsehold wireless waves follow the curvature of the earth when messages are transmitted, let us say from = cannot be dis- 
‘ord. h b cted a point in the United States to a point in Europe. In his revolutionary arguments, supported by = ‘ca Bue : 
word, has waste facts as well as by logic, Tesla shows why the currents do not travel around the carth but = Proved. ~ven 1 
the best years of directly thru it. In other words, Tesla maintains that wireless communication is accomplished = pure reasoning. 
his life in a vis- ONLY thru the medium of the earth itself. His contention seems very sound. If it were not s0, = free of the short- 
: : d : let every wireless station, commercial or otherwise, do away with its ground connection. None = cont f 
lonary undertak- could then operate as is well known, except perhaps over very limited distances. = OMINngs OF Sy¥M= 
ing. A celehrated Mr. TVesla’s present article will arouse world-wide comment due to the revolutionary = bolic processes. 
physicist was in- philosophy contained therein. We are sure our readers will appreciate Mr, Tesla’s most timely = we arc often ar- 


the direction of an 


py! hPL TEA TUEUNEESTAU Le taRYN tH TH MUNIN STONE URE EALOLEPRTTODTRRTTH ASPET UTD ys POU HRS MOC LOePESALNNL PAA EarisdtetesdE go etCeRtTLeLECHP LAAN 


which the strong- 
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est intelligences have been unable to dispel. vision the disk wilt revolve on its axis, such But more convincing proofs can be given 
Experimental science itself, most positive movement docs uot exist. He can dispel that the moon does not, and cannot revolve 
of aM, is not unfailing. the illusion at once by holding the washer on its axis. With this object in view atten- 


In the following [ shall consider three fixedly while going around. He will now tion is called to Fig. 2, in which both the 
exceptionally interesting errors in the in- readily see that the supposed axial rotation — satellite, M, and earth, E, are shown em- 


terpretation and application of physical phe- is only apparent, the impression being pro- bedded in a solid mass, Mi (indicated by 
nomena which have for years dominated duced by successive changes of position in  stippling) and supposed to rotate so as to 
the minds of experts and men of science. space. impart to the moon its normal translatory 
velocity. Evidently, if the tunar globe 

I. The Illusion of the Axial Rota- could rotate as commonly belicved, 
tion of the Moon. this would be equally true of any other 


ot Galileo that the moon, in travelling F a . showu in dotted tines, and then the 
thru space, always turns the saine face part common to both bodies would 
tawards the earth. This is explained have to turn simultaneously tw oppo- 


It is well known since the discovery a ———— portion of mass Ma, as the sphere Mz, 














by stating that . while passing once ELECTROMAGNETIC] HERTZ WAVES site directions, This can be experi- 
around its mother-planet the lunar CONOUCTOR, SLIGHTEY AFFECTED —- = Melocity Ve mentally illustrated in the manner sug- 
clabe performs just one revolution on ee Oe Te FANE COVER ABLE | gested by using instead of one, two 





= : overlapping rotatable washers, as may 
—- be conveniently represented by circles 
M and M:, and carrying them around 
a center as E, so that the plain and 
dotted arrows are always pointing to- 
wards the same center. No further 
argument is needed to demonstrate that 
the two gyrations cannot co-exist or 
even be pictured in the imagination 
and reconciled in a purely abstract 
sense, 

The truth ts, the so-called “axial ro- 
tation” of the moon is a phenomenon 
deceptive alike to the eye and mind 
and devoid of physical meaning. It 
not, but only appears so; it is an il- has nothing in common with real mass 
lusion, a most Surprising One, too. / revolution characterized by effects 

I will endeavor to make this clear RESULTANT Osc ey ve come ee positive and unmistakable. Volumes 
by reference to Fig. 1, in which E rep- ENERGY REEOVERAGLE — have been written on the subject and 
resents the earth and M the moon. - : maiy erroneous arguments advanced 
The movement thru space is such that in support of the notion. Thus, it is 
the arrow, firmly attached to the latter, reasoned, that if the planet did not 
always occupies the position indicated | f—-—-——- ee V=Veosec90%V | turn on its axis it would expose the 
with reference to the earth. If one whole surface to terrestrial view; as 
imagines himself as looking down on only one-half is visible, it amtmst re- 
the orbital plane and follows the mo- volyve. The first statement is true but 
tion he will become convinced that the the logic of the second is defective, for 
moon does turn On its axis as it travels it admits of only one alternative. The 
around. But in this very act the ob- conclusion is‘not justified as the same 
server will have deceived himself. To appearance can also be produced in 
make the delusion complete let him another way. The moon does rotate, 
take a washer similarly marked and not On its own, but about an axis 


Its axis. The spmnning motion of a | 
heavenly body must necessarily un- ae” 
dergo modifications in the course of == 
time, being cither retarded by resist- 
ances internal or external, or acceler- 
ated owing to shrinkage and other 
causes. An unalterable rotational ve- 
locity thru al! phases of planetary evo- 
lution is manifestly impossible. What 
wonder, then, that at this very tnstant 
of its long existence our satellite 
should revolve exactly so, and not 
faster or slower. Bint many astrono- 
mers have accepted as a physical fact 
that such rotation takes place. It does 















supporting it rotatably in the center, V=Vcos passing thru the center of the earth, 
it d tati bj th fi d onl 

carry it around a stationary object, ; e true and only one. ae 

constantly keeping the arrow pointing Fig. 9. THEORY. The unfailing test of the spinning of 

towards the latter. Tho to his bodily a mass is, however, the existence of 
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1 : FILLED WITH 
ee a a a LIQUID OR . 
Nal lis - _ 7 GAS i ae 
ANALOGY OF TésLa's EARTH WAVE VIBRATION THEORY : TESLA'S WIRELESS TRANSMISSION THEORY. 
f | THE OSCILLATING ENERGY SURGES THRU THE EARTH TO 
ACH PULSE OF THE PUMP 1S FELT WITH EQUAL EVERY POINT ON THE GLOBE. THUS ELECTRIC LIGHT.HEAT 
FORCE AT ALL POINTS OF THE SPHERE. AND POWER CAN BE DRAWN AT ANY POINT OF THE EARTH 


et 


FROM A UNIVERSAL CENTRAL STATION. 


Testa’s World-Wide Wireless Transmission of Electrical Signals, As Well As Light and Power, Is Here lilustrated In Theory, Analogy and 

Realization. Tesla’s Experiments With 100 Foot Discharges At Potentials of Milllons of Volts Have Demonstrated That the_Hertz Waves 

Are Infinitesimal In Effect and Unrecoverable; the Recoverable Ground Waves of Testa Fly “‘Thru the Earth’. Radlo Engineers Are 

Gradually Beginning to See the Light and That the Laws of Propagation Laid Down by Tesla Over a Quarter of a Century Ago Form the 
Real and True Basls of Al! Wireless Transmlssion To-Day. 
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enercy ot motion. The moon is not posseést 
t such cts c1va. It it were the case then a 
revolving body as’ M. would contain me- 
chanical energy other than that of which 


bof 5 7 fi =, af, o rf 
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ta é SD. 







A Section of the Earth and Its Atmospherle Envelope Orawn to Scale. 
Hertzian Rays Cannot Traverse So Thin a Crack Between Two Conducting Surfaces For Any 
Considerable Distance, Without Being Absorbed, Says Dr. Tesla, in Discussing the Ether 
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tion of the latter immediately stiffens, being 
at the same lime deformed by gravitational 
pull. The shape becomes permanent upon 
cooling and solidification and the smaller 
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Space Wave Theory. 


we have experimental evidence. Irrespec- 
tive of this so exact a coincidence hetween 
the axial and orbital periods is, in itself, 
immensely improbable for this 1s not the 
permanent condition towards which the 
system is teuding. Any axial rotation of a 
mass left to itself. retarded by forces ex- 
ternal or internal, must cease. Even admit- 
ling its perfect control by tides the coinci- 
dence would stull he miraculous, But when 
we remember that most of the satellites 
exhibit this peculiarity. the probability be- 
come mnfinitestimal. 

Three theories have been advanced for 
the wrigin of the moon. According to the 
oldest sugeested hy the great German 
plilosopher Kant. and developed by La- 
place in his monumental treatise “Mé- 
canique Ceéleste’, the planets have been 
thrown off Irom larger central masses by 
centrifugal force. Nearly forty years ago 
Proi, George H. Darwin in a masterful 
essay on tidal Iriction furnished mathe- 
matical proofs. deemed unrcfttable, that 
the inoou hac! separated from the earth. 
Recently this estahlished theory has been 
attacked by Prof. T. J. J. See in a remark- 
able work on the “Evolution of the Stellar 
Systems”, 1 which he propounds the view 
that centrifugal force was altogether imade- 
quate to bring about the separation and 
that all planets, including the moon. have 
come from the depths of space and have 
been captured. Still a third hypothesis of 
unknown origin exists which has heen cx- 
amined and commented upon by Prof. W. 
H. Pickering in “Popular Astronomy of 
1907", and according to which the moon 
was torn from the earth when the later 
was partially solidifed. this accounting for 
the continents which might not have heen 
formed otherwise 

Undoubtedly planets and satellites have 
Originated in both ways and, in my opin- 
wn, it ts not dificult to ascertain the char- 
acter of their birth. The following con- 
clusions can he safely drawn 

1. A heavenly body thrown off from a 
larger one cannot rotate on its axis. The 
mass, rendered fluid hy the combined ac- 
tion of heat and pressure. upon the redue- 


Inass continues to move about the larger 
one as tho it were rigidly connected to it 
except for pendular swings ur librations 
due to varying orbital velocity. Such mo- 
tion precludes the possibility of axial rota- 
lion in the strictly physical sense. The 
moon las never spun around as is 
well demonstrated by the fact that the 
inost precise measurements have failed to 


It is Obvious That the 
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show any measurable flattening in form. 

2. If a planetary body in its orbital move- 
ment turns the same side towards the cen- 
tral inass this is a positive proof that it has 
been separated from the latter and is a true 
satellite. : 

3. A planet revolving on its axis in its 
passage around another cannot have been 
thrown off from the same but must have 
heen captured. 


II. The Fallacy of Franklin’s Pointed 
Lightning-Rod. 

The display of atmospheric electricity has 
since ages been oue of the most marvelous 
spectacles afforded to the sight of man. Its 
grandeur and power filled him with fear 
and superstition, For centuries he attrib- 
uted lightning to agents god-like and su- 
pernatural and its purpose in the scheme of 
this universe remained unknown to him. 
Now we have learned that the waters of 
the ocean’ are raised by the sun and main- 
tained in the atmosphere delicately sus- 
pended, that they are wafted to distant re- 
gions of the globe where electric forces 
assert themselves in upsetting the sensitive 
balance and causing precipitation, thus sns- 
taining all organic life. There is every 
reason to hope that man will soon be able 
to control this life-giving flow of water 
and thereby solve many pressing problems 
of his existence. 

Atmospheric electricity became of special 
scientific interest in Franklin’s time. Fara- 
day had not yet announced his epochal dis- 
coveries in magnetic induction but static 
frictional machines were already generally 
used in physical laboratories. Franklin's 
powerful mind at once leaped to the con- 
clusion that frictional and atmospheric elec- 
tricity’ were identical. To our present view 
this inference appears obvious, but in his 
1. me the inere thonght of it was little short 
of blasphemy. He investigated the phe- 
nomena and argued that if they were of the 
sane nature then the clouds could be 
drained of their charge exactly as the ball 
of a static machine, and in 1749 he indi- 
cated in a publisht memoir how this could 
be done by the use of pointed metal rods. 

(Continued on page 728) 


MODE OF PROPAGATION OF THE 
CURRENT FROM THE TRANSMITTER 
THRU THE EARTH 
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WITH IT'S TRUE VELOCITY 


—— 


— — ee as 


a —_— 





Fig. 8.—Thls Dlagram Illustrates How, Ourlng a Solar Eclipse, the Moon's Shadow 
Passes Over the Earth With Changing Velocity, and Should Be Studied In Connec- 


tlon With Fig. 9. The Shadow Moves 


Then Witt Its True Velocity Thru Space, 
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Downward With Infinite Velocity at First, 
and Finally With Infinite Velocity Again. 


ae 


February, 1919 


Curing Soldiers Ls wit 


LECTRICITY is playing no mean 
role in the vast reconstruction work 
now being carried on in the great 
"Red Cross as well as Arimy and 
Navy hospitals thruout the coun- 

try. Not only has the electric current been 
cleverly employed in many diversified ways 
to treat the many ills and maladies with 
which the soldiers and sailors have been 
afflicted in this country, but thousands of 
these appliances have been and are being 
used every day in the field hospitals in 
France, and in other lands which were not 
many months ago raging battlefields. Por- 
table yet powerful X-ray ambulances sped 
over the battlefields but a few miles behind 
the front line trenches, ever ready to loan 
a helping hand in the merciful work of the 
medical corps. And not only do we find 


in these shell-torn regions the invaluable 





X-ray machines, but many other appliances 
such as electric heating devices for the 
treatment of “trench feet”, electric steril- 
izers and cauterizers, Faradic outhts for 
the treatment of lameness and rheumatism, 
electric light baths, etc. 

The accompanying photographs show 
several very interesting and practical appli- 
cations of the electric current for the treat- 
ment of war ills. The photograph, Fig. 1, 
showing an American soldier seated in the 
large reclining chair, was taken at Fort 
MacPherson, Ga. This curious and com- 
plicated looking electric outht coimnprises 
one of the most wonderful electro-medical 
devices ever invented--the ‘“Bergonié” 
Electric Chair. The Bergonié invention 
mvolves the application of low voltage 
electric currents of peculiar wave form to 
the patient's body while seated in the chair 
here shown, the body being weighted with 
a number of sand bags. The switch-board 
in the background contains a number of 
regulating rheostats and motor-driven in- 
terrupters as well as measuring instru- 
ments, such as a _ voltmeter and milli- 
ampere meter for indicating the strength 
of the current applied to the patient. The 
Bergonié chair treatment produces cythmic 
pulsations in the nerves and muscles and 
has been found very efficacious for shell- 
shock victims as well as for treating severe 


majority of 
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By PAULINE BERGINS 


nervous cases caused by excessive fatigue, 
and for over-strained muscles and cords. 
There are more shell-shock victims from 
this great 
World War 
than there 
have been in 
any other. And 
therefore, the 
fact that the 
Bergonie elec- 
tric chair will 
help to allevi- 
ate and cure 
these cases, is 
indeed a great 


blessing. 
it might be 
said that the 


Work of the Army Hospitals. 


shell-shock  vic- 
tims lose a part 
or all of their 
mental faculties. 
and to all appear- 
ances cannot use 
their reason at 
all. Thev have 
all sorts of delu- 
sions as to whom 
their folks are, or 
where their .home 
is. Practically 
everyone has 
heard of, or has 
been in contact 
with, one or more 
cases of shell- 
shock, and so it 
Is not necessary 
to expatiate fur- 
ther on this iin- 
portant phase of 
the problemof re- 
construction, ex- 
cept to say that 
the various hos- 
pitals and sani- 
tariums engaged 
in this work are 
doing wonders over night, literally as well 
as metaphorically, for some of these cases 
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of shell-shock are cured suddenly and in- 
stantly by the most peculiar incident or 
In a large French hospital just 


happening. 





Three tnteresting Views Showing Electricity’s Role In the Reconstruction 
Above: Fig. 2, Soldier Patient Receiving Elec- 
tric Arm Bath Treatment For Rheumatism, at the American Red Cross War 
Hospital at Paignton, Devon, France. 
dier Being Treated in the Bergonié Electric Chair, Extensively Used for 
Shell Shock Treatment, at Fort MacPherson, Ga. 
the Electric Light Bath Cabinet in Use. 
Giowing Warmth Produced By This Electrotherapeutic Apparatus For Treat- 
ing Sore and Stiffened Muscles. 


Fig. 1, Below, Shows American Sol- 


Fig. 3, at Left, Illustrates 
A Wounded Marine jis Enjoying the 











prior to the signing of the armistice there 
(Continued on page 748) 
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HE progressive development of man is vitally dependent 
on invention. It is the most unportant product of his 
creative brain. Jts ultimate purpose is the complete mas- 
tery of mind over the matcrial world, the harnessing of 
the forces of nature to human necds. This is the difticult 
task of the inventor who is often misunderstood and wnrewarded. 


But he finds ample compensation in the 
pleasing exercises of his powers and in 
the knowledge of being one of that ex- 
ceptionally privileged class without whom 
the race would have long ago perished in 
the bitter strugele against pitiless ele- 
ments. 

Speaking for myseli, | have already 
had more than my full measure of this 
exquisite enjoyment, so much that for 
many years my life was little short of 
continuous rapture. 1 ain credited with 
being one of the hardest workers and 
perhaps | am. if thoncht is the cquivalent 
of labor, for ] have devoted to it almost 
all of my waking hours. But if work is 
interpreted to be a dehnite performance in 
a specificd time according to a rigid rule, 
then J may be the worst of idlers. Every 
effort under conipulsion demands a sacri- 
fice of life-energy. I never paid such a 
price. On the contrary, J have thrived on 
my thoughts. 

In attempting to give a connected and 
faithful account of my activities in this 
serics of articles which will he presented 
with the assistance of the Editors of the 
Evectrical EXPERIMENTER and are chiefly 
addrest to our voung imen readers, I must 
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Mr. Tesla at the Age of 29. 


Copyright, 1919, by E. P. Co, 


asserts 


Nikola Testa at the Age of 23. 
From An Unpublished Photograph. 


OW does the world’s greatest in- 

ventor invent? Tlow does he 

carry out an invention? What 
sort of mentality has Nikola Tesla? 
Was his early life as commonplace as 
nost of ours? What was the carly 
training of one of the Worlds 
Chosen? These, and many other very 
interesting questions are answered in 
an incomparable manner by Nikola 
Tesla himself in this, his first article. 


In his autobiography, treating main- 
ly on his early youth, we obtain a 
good insight into tne wonderful life 
this man has led. It reads like a 
fairy tale, whieh hns the advantage of 
being true. For Tesla is no common 
mortal, He has led a charmed life— 
struck down by the pest, the cholera 
and what not—-given up by doctors at 
least three times as dead— we find him 
at sixty, younger than ever, But. 
read his own words. You have never 
read the like before. 

—Editor. 
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dwell, however reluctantly, on the impressions of my youth and 
the circuinstances and events which have been instrumental in 
determining my career. 

Our first endeavors 
imagination vivid and undisciplined. As we grow older reason 
itself and we 


are purely instinctive, promptings of an 


become more and more systematic and 
designing. But those early impulses, tho 
not immediately productive, are of the 
greatcst moment and may shape our very 
destinies. Indeed, I feel now that had 1 
understood and cultivated instead of sup- 
pressing them, ] would have added sub- 
stantial value to my bequest to the world. 
But not until 1 had attained manhood did 
] realize that I was an inventor. 

This was due to a number of causes. 
In the first place I had a brother who 
was gifted to an extraordinary degree— 
one of those rare phenomena of men- 
tality which biological investigation has 
failed to explain. His premature death 
left my parents disconsolate. We owned 
a horse which had been presented to us 
by a dear friend. It was a magnificent 
animal of Arabian breed, possest of al- 
most human intelligence, and was cared 
for and petted by the whole family, hav- 
ing On one occasion saved iny father’s 
life under remarkable circumstances. My 
father had been called one winter night 
to perform an urgent duty and while 
crossing the mountains, infested by 
wolves, the horse became frightened and 
ran away, throwing him violently to the 
ground. It arrived home bleeding and 
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exhausted, but after the alarm was sounded immediately dashed 
off again, retiirning to the spot, and before the searching party 
were far on the way they were met by my father, who liad 
recovered consciousness and reimounted, not realizing that he had 
been lving in the snow for several hours. This horse was respon- 
sible for my brother's injuries from which he died. I witnest the 
tragic scene and altho fifty-six years have elapsed since, my visual 
impression of it has lost none of its force. The recollection of his 
attainments made every effort of mine seem dull in comparison. 
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mated conversation and indulge in heated argument, changing the 
tone of his voice. A casual listener might have sworn that several 
people were in tlie room. 

Altho I must trace to my mother’s influence whatever in- 
ventiveness I possess, the training he gave me niwst have been 
helpful. [t comprised all sorts of exercises—as, guessing one 
another's thoughts, discovering the defects of some form or ex- 
pression, repeating long sentences or performing mental calcula- 
tions. These daily lessons were intended to strengthen memory 


Anything I did that was creditable mercly 
caused my parents to feel their loss more 
keenly. So I grew up with little confidence 
in myself. But I was far from being con- 
sidered a stupid boy, if Iam to judge from 
an incident of which | have still a strong 
remembrance. One day the Aldermen were 
passing thru a street where I was at play 
with other boys. The oldest of these ven- 
erable gentlernen—a wealthy citizen—paused 
to give a silver piece to each of us. Com- 
ing to me he suddenly stopt and com- 
manded, “Look in my eyes.” I met his 
gaze, my hand outstretched to receive the 
much valued coin, when, to my dismay, he 
said, ‘‘No, not much, you can get nothing 
from me, you are too smart.” They used 
to tell a funny story about me. I had two 
old aunts with wrinkled faces, one of them 
having two teeth protruding like the tusks 
of an elephant which she buried in my 
cheek every time she kist me. Nothing 
would scare me more than the prospect of 
being hugged by these as affectionate as 
unattractive relatives. It happened that 
while being carried in iny mother's arms 
they asked me who was the prettier of the 
two. After examining their faces intently, 
I answered thoughtfully, pointing to one 
of them, ‘This here is not as ugly as the 
other.” 

Then again, I was intended from my very 
birth for the clerical profession and this 
thought constantly opprest me. I longed 
to be an engineer but my father was inflex- 
ible. He was the son of an officer who 
served in the army of the Great Napoleon 
and, in common with his brother, professor 
of mathematics in a prominent institution, 
had received a military education but, sin- 
gularly enough, later embraced the clergy 
in which vocation he achieved eminence. 
He was a very erudite man, a veritable 
natural philosopher, poet and writer and 
his sermons were said to be as eloquent as 
those of Abraham a Sancta-Clara. He had 
a prodigious memory and frequently recited 
at length from works in several languages. 
He often remarked playfully that if some 
of the classics were lost he could restore 
them. His style of writing was much ad- 
mired. He penned sentences short and 
terse and was full of wit and satire. The 
humorous remarks he made were always 
peculiar and characteristic. Just to illus- 
trate, I may mention one or two instances. 
Ainong the help there was a cross-eyed man 


called Mane, employed to do work around the farm. He was 
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NIKOLA TESLA 
THE MAN 
By Hl. Gernsback 


HE door opens and out steps a tall fig: 

ure-—-over s.x feet high—gaunt hut erect. 

It approaches slowly, stately. You be- 
come conscious at once that you are face to 
face with a personality of a high order. 
N.kola Tesla advances and shakes your 
hand with a powerful grip, surprising for 
a man over sixty. A winning smile from 
piercing light blue-gray eyes, set in extraor- 
dinarily deep sockets, fascinates you and 
inakes you feel at once at home. 

You are Bice into an office immaculate 
in its orderliness. Not a speck of dust is to 
he seen. No papers litter the desk, every: 
thing just so. it reflects the man himself, 
immaculate in attire, orderly and precise in 
his every movement. Drest in a dark frock 
coat, he is entirely devoid of all jewelry. 
No ring, stickpin, or even watch-chain can 
be seen. 

Tesla speaks—a very high almost falsetto 
voice, Tle speaks quickly and very convine- 
ingly. It is the man’s voice chiefly which 
fascinates you. 

As he speaks you find it dificult to take 
your eyes off his own. Unly when he speaks 
to others do you have a chance to study his 
head, predominant of which is a very high 
forehead with a bulge between the eyes— 
the neverfailing sign of an exceptional in- 
telligence. Then the long, well-shaped nose, 
proclaiming the scientist. 

How does this man, who has accomplished 
such a tremendous work, keep young and 
manage to surprise the world with more and 
more new inventions as he grows older? 

ow does this youth of sixty, who is a pro- 
fessor of mathematics, a great mechanical 
and electrical engineer and the greatest in- 
ventor of all times, keep his physical as well 
as remarkable mental freshness? 

To begin with, Tesla, who is by birth a 
Serbian, comes from a long-lived bardy race. 
His family tree abounds with centenarians, 
Accordingly, Tesla—barring accidents—fully 
expects to be still inventing in A, D. 1960. 

ut the chief reason for his perpetual 
youth is found in his gastronomical frugal- 
ity. Tesla has learned the great fundamen- 
tal truth that most people not only eat all 
of their bodily ills, but actually eat them- 
selves to death by either eating too much or 
else by food that does not agree with them. 

When Tesla found out that tobacco and 
black coffee interfered with his physical well- 
being, he quit both. This is the simple daily 
menu of the great inventor: 

Breakfast: One to two pints of warm 
milk and a few eggs, prepared by bimself— 
yes, he is a bachelor! 

Lunch: None whatsoever, as a rule. 

Dinner: Celeiy or the like, soup, a single 
piece of meat or fowl, potatoes and one 
Other vegetable; a glass of light wine. For 
dessert, perhaps a slice of cheese. and inva- 
riably a big raw apple. And that's all. 

Tesla is very fussy and particular about 
his food: he eats very little, but what he 
does eat must be of the very best. And he 
knows, for outside of heing a great inventor 
in science he is an aceomplished cook who 
has invented all sorts of savory dishes. 

His only vice is bis generosity. The man 
who, by the ignorant onlooker has often 
been ¢alled an idle dreamer, has made over 
a million dollars out of his inventions—and 
spent them as quickly on new ones. But 

esla is an idealist of the highest order and 
to such men money itself means but little. 





factorily these phenomena. 


and reason and especially to develop the 
critical sense, and were undoubtedly yery 
beneficial. 


My mother descended from one of the 
oldest families in the country and a line of 
inventors. Both her father and grandfather 
originated numerous implements for house- 
hold, agricultural and other uses. She was 
a truly great woinan, of rare skill, courage 
and fortitude, who had braved the storms 
of life and past thru many a trying experi- 
ence. When she was sixteen a virulent 
pestilence swept the country. Her father 
was called away to administer the last sacra- 
ments to the dying and during his absence 
she went alone to the assistance of a neigh- 
boring fainily who were stricken by the 
dread disease. All of the members, five in 
number, succumbed in rapid succession. 
She bathed, clothed and laid out the bodies, 
decorating them with flowers according to 
the custom of the country and when her 
father returned he found everything ready 
for a Christian burial. My mother was 
an inventor of the first order and would, 
[ believe, have achieved great things had 
she not been so remote from modern life 
and its multifold opportunities. She in- 
vented and constructed all kinds of tools 
and devices and wove the finest designs 
from thread which was spun by her. She 
even planted the seeds, raised the plants 
and separated the fibers herself. She 
worked indefatigably, from break of day 
till late at night, and most of the wearing 
apparel and furnishings of the home was 
the product of her hands. When she was 
past sixty, her fingers were still nimble 
enough fo tie three knots in an eyelash. 

There was another and still more im- 
portant reason for my late awakening. In 
my boyhood I suffered from a peculiar 
affliction due to the appearance of images, 
often accompanied by strong flashes of 
light, which marred the sight of real ob- 
jects and interfered with my thought and 
action. They were pictures of things and 
scenes which I had really seen, never of 
those I imagined. When a word was 
spoken to me the image of the object it 
designated would present itself vividly to 
my vision and sometimes I was quite un- 
able to distinguish whether what I saw 
was tangible or not. This caused me great 
discomfort and anxiety. None of the stu- 
dents of psychology or physiology whom I 
have consulted could ever explain satis- 
They secin to have been unique altho 


chopping wood one day. As he swung the axe my father, who 
stood nearby and felt very uncomfortable, cautioned him, “For 
God's sake, Manc, do not strike at what you are looking but at 
what you intend to hit.” On another occasion he was taking out 
for a drive a friend who carelessly permitted his costly fur coat 
to rub on the carriage wheel. My father reminded him of it 
saying, “Pull in your coat, you are ruining my tire.” He had the 
odd habit of talking to himself and would often carry on an ani- 


I was probably predisposed as I know that my brother experienced 
a similar trouble. The theory I have formulated is that the 
images were the result of a reflex action from the brain on the 
retina under great excitation. They certainly were not hallucina- 
tions such as are produced in diseased and anguished minds, for 
in other respects [ was normal and composed. To give an idea 
of my distress, suppose that I had witnest a funeral or some such 
(Continued on page 743) 
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Subways of Down-Town New York 


HE down-town section of lower 

New York, including the financial or 

banking district in the vicinity of 

\Wall and Broad Streets, and other 

well-known thorotares, such = as 
Broadway and the Bowling Green section, 
bids fair to become the most thoroly sub- 
waved section of any city im the world. A 
glance at the accompanying illustration, 
prepared by Mr. Gcorge ‘Vall, a_ well- 
known New York artist, shows clearly 
some ot the most ingenious cngineering 
features connected with the gizantic sub- 
way Dlans which have been worked out for 
this narrow strip o? land, which constitutes 
one of the most thickly populated districts 
anywhere in the world. Here office build- 
ings rise twenty to thirty stories in the air, 
—wwhile the heavy steel trains rumble along 
thru the bowels of the earth under these 
gigantic business structures day and night. 
Lucky for New York that it has a very 
solid rock foundation, or it is doubtful if 
al] the ambitious subway and other arteries 
of travel now in operation and contem- 
plated, could he operated with any degree 
of safety. In preparing the accompanying 
illustration, courtesy is due to the engi- 
neers of the Public Service Commission, 
who have supplied the necessary informa- 
tion concerning the various subway routes 
here illustrated, several of which are now 
under construction and not Just yet in 
©peration. 

In looking at this illustration of down- 
town New York, the well-known “battery 
loop” section 1s shown at the bottom, the 
top of the illustration being north, the bot- 
tom south, and the right and left—east and 
west respectively. The insert map shows 
the cencral plan of the subway systems in- 
cluding the Hudson Tubes under the North 
River, as well as the Pennsylvania Railroad 
Tunnels under the North and East Rivers. 
Beginning at the west side of the perspec- 
tive vicw we come to the new Wrest Side 
Subway, sometimes referred to as the 7th 
Avenue Subway. This is a two-track un- 
derground railway, which runs under the 
Oth Avenuc Elevated Railroad, as becornes 
apparent. <A down-town train moving 
toward the Battery, on the West Side track, 
passes down around the loop on the outer 
or “A” track, and after it las past the Bat- 
tery Subway Station, goes down an incline 
sO as to complete its loop, two levels under- 
ground, thru a tunnel which passes under 
the East Side Subway (which runs on 
Broadway in this district) and comes out 
on the up-town track running north, as the 
second arrow “A” indicates. Right here 
we have one of the most unique and clever 
bits of subway engineering imaginable, for 
this two-track system fulfills two important 
itunctions, , 

Firstly, and as just explained, it serves as 
the return loop for the trains of the West 
Side Subway. Secondly, the inner track of 
this battery loop, or track “B,” is used to 
return the local trains of the East Side 
Subway (also referred to as the old Broad- 
way Subway), and by following the inner 
or “B” track around the loop, by means of 
the dotted lines, it will be seen that the 
down-town or south-bound Jocal train can 
complete the loop, and eventually swing 
around on to the north-bound local track. 
The two center tracks of the East Side 
Subway go to Brooklyn, and are the ex- 
press tracks. As the dotted lines convey, 
these trains dive downward two levels and 
pass thrn the two westerly East River 
Tubes, onc of the tubes carrying the trains 
to Brooklyn, and the other the trains re- 
turning from Brooklyn to New York. The 
East Side Subway is the older one, and the 
one that visitors are must familiar with and 
unti) recently,—when the change was made 


to the subway shuttle service between the 
Grand Central station and Times Square, 
due to the opening of the West Side Sub- 
way.—the route of the East Side Subway 
trams was northward from the Brooklyn 
liridce terminus along Fourth Avenue, to 
Park Avcnue, Grand Central station, thence 
westward under 42nd Street. then north- 
ward along Broadway, ete. At the present 
time, Owing to the change caused by the 
shuttle service put into effect between the 
Grand Central and Times Square stations, 
these trains make a turn to the castward, at 
Grand Central station, and then proceed 
northward along Lexington Avenue. 

The next subway of interest is the new 
Triboro Subway, which is often referred 
to as the B. R. T. Subway, but the official 
name given to it just recently, is the Tri- 
boro Subway System. These trains will come 
from Brooklyn thru two new under-river 
tubes shown in the illustration, and proceed 
along under Whitchall Street at a depth of 
two levels, so as to pass under the East 
Side Subway, as the illustration clearly 
shows. The most southerly point of opera- 
tion at the present time, ts the Whitehall 
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Street station. Passengers going south 
trausfer at Canal Street for Brooklyn. 
This subway passes along Church Street, 
and there ts a station in the Hudson Ter- 
minal Building. Somewhat north of this, 
it makes a turn castward and passes back 
to Broadway, and from here it runs north 
along Broadway to Times Square. At 
this point there is a station two levels 
underground with communicating passage- 
ways, so that at this interesting transfer 
station a passenger may take one of several 
subway routes, to up-town or down-town 
New York, or to Brooklyn, as well as to 
Queens, via the Queensboro Subway, which 
operates from the Grand Central Station 
under the East River, thru the Steinway 
tunnel. 

The Triboro Subway makes a_ turn 
north-eastward at 44th Street, and then 
runs under Seventh Avenue directly north 
to 59th Street, then proceeds eastward 
across New York at the south side of Cen- 
tral Park, and passes under the East River 
to Queens. 

Referring to the two river tubes down at 
the Battery where the Pump Station and 
Construction Shaft are shown, it is inter- 
esting to note that but two tunnels will be 
utilized at this point to take care of four 
distinct arteries of subway traffic, 1.e., the 
Brooklyn-bound subway trains from the 
Triboro line, as well as those from the 
Nassau-Broad Street Subway, as the 
arrows indicate; while the other East 
River Tube takes care of New York- 
bound subway trains for the Triboro 
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and Nassau-Broad Streets Subways. This 
remarkable engineering feat is taken care 
of by means of two interlocking two-way 
switelies in the switch bulkheads shown at 
this point, and, of course, a very elaborate 
system of interlocking switches and signals 
has been provided in order to prevent any 
collisions, as may well be imagined. It 
must be said to the eredit of the New York 
Subway System, that there have been very 
few accidents, and these were very slight, 
due to the fact that very accurate and clev- 
erly conccived electrical safety systems are 
in use, whereby one train cannot Pass into 
the next “block,” while it ts stil] occupied 
by another train. 

At present the two westerly undcr-river 
tubes leading to the Triboro Subway at the 
Battery are finished and ready for use, but 
the two easterly branches are dead-ended a 
short way underground, in the vicinity of 
the Construction Shaft, 

The “Interboro” William Street Subwa 
will soon be completed and connects with 
the West Side Subway, running across 
town at Park Place, diving  under- 
neath the East Side Subway in order to 
reach its destination, The William Street 
Subway will pass thru the Clark Street 
Tunne! to Brooklyn (under the East River), 
and will connect with the present I. R. T. 
system in Brooklyn between Borough Hall 
and Hoyt Street stations. This tunnel 
takes its name from Clark Street, Brooklyn. 

In this illustration, the scveral modes of 
travel available in New York City are viv- 
idly depicted by the artist, including the sur- 
face or trolley cars which run along the va- 
rious streets, as well as under the elevated 
railways. In the Battery district, here illus- 
trated, the 6th Avenue and 9th Avenue ele- 
vated roads are shown just below Rector 
Street, the 6th Avenue and 9th Avenue “L” 
lines branching into one another, and run as 
a single system down to the Battery Station. 
which is just above the Battery Subway Sta- 
tion. A similar plan is followed in the 
operation of the 2nd and 3rd Avenuc “L” 
lines, as the illustration indicates. Thus 
two lines run as a single system from the 
Battcry “L” Station up to a short way past 
the Brooklyn Bridge, where thcy branch 
out into two distinct lines of trafic. From 
this point one elevated system runs along 


2nd Avenue and the other along 3rd 
Avenue. 
WHAT IS AN ENGINEER?—ASK 


UNCLE SAM. 

Especially interesting, from the stand- 
point of the war, is the publication of a 
new definition of the engincer which has 
been written by A. H. Krom, director of 
cngineering, United States Employment 
Service, Chicago. The definition comes as 
the result of the many qucries that have 
originated thru a confusion of engineering 
terms and standards now in general use. 
After serious study and consultation with 
eminent, authorities, Mr. Krom prepared 
the following definition: 

“An engineer is one who economically 
directs man power and, by setentifie design, 
utilizes the forees and materials of nature 
for the benefit of mankind.” 

In writing this definition, Mr. Krom 
hopes to offer a practical, workable state- 
ment that will be of rcal value to technical 
men and to employers of technical men. 
The definition will donbtless be useful in 
clarifying popular misconceptions. Stu- 
dents of engineering and promincnt sci- 
entific authorities declare that Mr. Krom’s 
definition is representative of the highest 
engineering ideals and that it covers all 
classes of engineering. In view of the im- 
portance of the engineer in the present war, 
it is highly important that his status be 
properly defined. 
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Taken by Barnard with the 3.4-Inch Le 
scope Temporarily Located on Mt. Wilson, Cal. This Photo. 
graph Shows the Great Star Clouds of the Milky Way In 
Sagittarlus. (tt ts In This General Direction that the Center 
of the Entire Galactic System Is Believed to Be Located. 


HE Galaxy or Milky Way defines in 

the heavens the position of the fun- 

damental plane of the visible uni- 

verse and the equatorial belt of the 

celestial sphere. Our own sun, at- 
tended by its planet family, is hut one of 
the innumerable stars that stream to and 
fro m paths as yet undefined in form, but 
lying closcly confined to the galactic re- 
gions and apparently controlled by the 
strong gravitational forces that exist thercin. 
In fact all celestial objects, whether stars, 
nebulae or star clusters, are influenced by 
the Milky Way and as a result either crowd 
closely toward it or seek to avoid it so far 
as possible. Among the objects that par- 
ticularly favor the Galaxy are to be counted 
the helium or blue stars and the hydrogen 
or white stars. The giant red stars known 
as the type N stars are found almost exclu- 
sively tere as are also the stars that appear 
to form the connecting link between Stars 
and nebulae—the H/olf-Rayet stars. Here 
also are to be found all the gaseous nebulae, 
all the temporary stars, except those that 
have appeared in spiral nebulae. and all the 
loosely-form.ed groups or clusters of stars, 
such as the Hyades and the Ursa Major 
group. which includes Sirius and the 
brighter stars of the Big Dipper. 

The average width of this equatorial belt 
of the celestial sphere has been placed at 
approximately twelve thousand light years, 
according to most recent investigations, 
while its diameter is now known to be at 
least three-hundred thousand light years i 
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Popular Astronomy 


THE MILKY WAY 


By ISABEL M. LEWIS 
OF THE U.S. NAVAL OBSERVATORY 





extent. Out- 
side this cen- 
tral segment, 
but syinmet- 
rically dis - 
tributed with 
reference to 
it, lic the 
vast com- 
pact systems 
known as 
the globular 
star clusters. 
Tho limited 
in number to 
less than one 
hundred 
they are 
composed 
individually 
of thou 

sands, i! not 
hundreds of 
thousands 
of stars far 
superior to 
Our own sun 
in size and 
hrilliadcy. 
The spiral 
nebulae, to 
he counted 
by numbers 
running into 
the hundreds 
of thou- 


f the Bruce Tele- 


sands, and 
the Greater 
and Lesser 
Magellanic 
clouds of the 
southern 
hemisphere. 
vast systeins 
of stars and 
nebulosities 
resembling 
fragments 
of the Milky 
Way in ap- 
pearance,are 
also to be 
included in 
the objects 
that avoid 
the vicinity 
of the Milky 
Way. All of 
these objects 
are charac- 
terized by 
extremely 
high veloci- 
ties com- 
pared with 
the sluggish- 
ly moving 
inembers of 
the Milky 
Way. Their 
distances 
from the 
Galaxy, 
moreover, 
are incon- 
ceivably 
great. An 
estimate of 
the distance 
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of the Lesser Magellanic cloud. and which 
is extremely reliable, places it thirty thou- 
sand light years away while the average dis- 
tance of the globular star clusters from the 
central plane of the Milky Way is more 
than twenty thousand light years. Tho the 
distances of the spiral nekulae are still in 
doubt these objects are believed to be as 
far away on the average as the globular 
clusters. The theory has been advanced by 
Dr. Shapley of the Mt. Wilson Solar Ob- 
servatory as a result of his extensive inves- 
tigations of the globular star clusters and 
their relations to the Milky Way, that these 
vast systems and probably also the spiral 
nebulae are not found in the vicinity of the 
Milky Way because it would be impossible 
for them either to form or to exist as inde- 
pendent systems in the strong gravitational 
field of the equatorial belt. The loosely- 
formed star clusters that are to be fonnd 
in profusion within the Milky Way may be, 
he considers, the remnants of compact 
globular clusters that have attempted to 
cross the central plane. 

For inany years it has been doubtfiil 
whether the numberless tiny points that 
make up the star clouds of the Milky Way 
are suns comparable in size to our own sun 
or mere star-dust, that is, fragmentary mat- 
ter of planetary rather than stellar dimen- 
sions. It is now believed that thruout the _ 
length and breadth of the Milky Way the 
stars average the same as they do in the im- 
mediate neighborhood of the sun. There 
are in the star clouds of the Galaxy giant 
suns that surpass our own sun hundreds 
and even thousancs of times in size and 
brilliancy, and there are on the other hand. 
dwarf suns that possess only a hundredth, 
a thousandth or, in some instances, a ten- 
thousandth part of the luminosity of the 
sun. 





Star Clouds In Sagittarius. Photographed by Mr. Garnard of the Yerkes 
Observatory. This Covers a Fleld of About Twenty Degrees. 
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The hazy, milky light of the Galaxy is a 
familiar feature to all who have seen it at 
its best over sea or prairie on a moonless 
night of early fall, spanning the heavens in 
a glorious arch of awe-inspiring beauty. 
\With the aid of the most powerful tele- 
scopes the nebulous background is resolved 
into innumerable individual points of light, 
each representing a star of the universe, a 
sun attended possibly by planet-worlds of 
its own. The impression one receives of 
dense clouds of stars is due, it is believed, 
to the great extent of the galaxy in the 
fundamental plane rather than to an actual 
crowding together of the stars. The Milky 
Way is known to be extremely intricate 
and irregular in form. It encircles the 
heavens in the form of a great circle, but 
its width varies from twenty or thirty de- 
grees in some parts of the heavens down 
to barely five degrees in others. For nearly 
one-third of its circumference it divides 
into two branches. In the constellation 
argo in the southern hemisphere, it sepa- 
rates into several branches crost by dark 
lanes that in one portion of its path nearly 
sever it completely. Still further south, in 
the vicinity of the Southern Cross, is the 


noted Coalsack, a huge opening in the 


midst of dense star clouds. The dark mark- 
ings that are such a characteristic feature 
of the Milky Way are due in some instances 
to actual breaks in the star formations 
thru which it is possible to gaze into the 
immensity of space beyond, in others to the 
presence of dark absorbing matter that in- 
tercepts the light from the more distant 
Star strata. There are numberless exam- 
ples of such dark nebulae intermingled with 
vast star formations and luminous gaseous 
nebulae. There are all gradations in these 
dusky markings from an inky blackness to 
the greyish tinge produced by a feebly 
glowing nebular light. The form assumed 


by the star streams of the Milky Way is 


Still Another View of the Wonders of the Milky Way, Photographed by 


Mr. Barnard. 
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still unknown. 
There is no 
clue to the 
structure of 
the whole in 
the infinite va- 
riety of its in- 
tricate forma- 
tions. No two 
portions of 
the Galaxy are 
alike. There 
is no way 
of determin- 
ing the rela- 
tive distances 
of the various 
star clouds 
when even the 
nearest are 
immeasur- 
ably distant. It 
is the compar- 
atively recent 
investiga- 
tions of the 
globular = star 
clusters, which 
have been 
found to be 
symmetrically 
arranged with 
reference to 
the plane of 
the Milky 
Way, that have 
furnished a 
clue to the 
great extent 
of the Galaxy 
in the central 
plane of the 
visible uni- 
verse amount- 
ing to a dis- 
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The White Spot at the Upper Left Is a Small Nebula. 
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Photographed by Barnard with the 10-Inch Lens of the Bruce 


Telescope While 
(May 8, 1905, Exposure 3 h. 30 m.). 
About 13° of the Sky North of Theta Ophiuchli. 


Temporarily Located on Mt. Wilson, Cal. 
This Photograph Shows 
Considered 


the Most Extraordinary of All the Reglons of Oark Markings 


tance of ap- 
proximately 
three hundred 
thousand light 
years, a value 
far greater 
than any pre- 
viously as- 
signed to ce- 
lestial dis- 
tances. Within 
six thousand 
light years of 
the central 
plane and 
fairly evenly 
distributed 
above and be- 
low it, are to 
be found near- 
ly all of the 
stars so far 
catalogued, in- 
cluding all 
the naked-eye 
stars and, in 
addition, a1] 
the irregular 
and planetary 


gaseous neb- 
ulae. 
In Fig. 1 is 


shown a sec- 
tion of the ce- 
lestial sphere 
made by a 
plane perpen- 
dicular to the 
plane of the 
Milky Way. 
The _ crosses 
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in the Milky Way. 


represent the positions of some of the 
globular star ciusters projected upon this 
plane. The equatorial section, A-B, is 
twelve thousand light years in width and 
three hundred thousand light years in di- 
ameter. Midway between its upper and 
lower limits lies the plane of the Milky 
Way the pole of which is at P. C marks the 
center of the entire system and the globular 
clusters are distributed symmetrically with 
reference to this point. The center of the 
black dot, S, defines the position of our 
solar system in the Milky Way. The small 
black dot has a radius of about 1,500 light 
years. Within a sphere of this radius with a 
center at the sun lie all stars and nehulae 
with parallaxes greater than two thou- 
sandths of a second of arc. Therefore 
within the black dot lie all the stars and 
nebulae, the distanccs of which have been 
determined by direct means, that is practi- 
cally all the stars visible to the naked eye, in 
cluding such well-known stars as Capeila, 
Vega, Antares, Polaris and, of course, 
Sirius and Alpha Centauri. Even the most 
massive stars of the Galaxy, thousands and 
tens of thousands of times more luminous 
than the sun, appear blended in indistinct 
milky light at the distance of C. Only the 
great telescopes break this misty light up 
into minute distinctive points of light of 
the sirteenth or seventeenth stellar magni- 
tudes. These stars form the characeristic 
star clouds of the Milky Way and it is 
readily seen from the diagram why one re- 
ceives the impression of great star deusity 
when gazing in the direction of C, from the 
position of the solar systcin at S, tho the 
actual star density may be nearly uniform 


(Continued on page 751) 
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Women Now Trained as Meter Readers 


Can women read electric meters satis- 
factorily? They can. Even when the me- 
ters are located in the darkest cellars. All 
»§ which has come to pass because the 
government had indicated that industries 
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a certain distance and then recurve, as in 
the present case. 

Both the Army and Navy have investi- 
gated the directing of torpedoes by wireless 
from shore, and have found they can be 
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Photo Chicago Commonwealth Fulison Co. 





Here’s a Class of Women Meter Readers Belng Taught the Errors and Ways of One- 


Stepping Watt-Hour Meters. 


It Points to 7, but It’s Only 61 What the 





**The Hand !s Quicker Than the Eye,” Says the Instructor. 


7X! That’s Why They have a School. 


Incidentally They Are Trained How to Shoot Rats at Forty Paces. 


must help produce the needed additional 
military man power, and a Chicago electric 
light company has begun to train and em- 
ploy women as meter readers. To train 
these new employecs a temporary meter 
readers’ school in charge of the foreman 
of meter readers has been opened. The 
equipment consists of chairs and tables, an 
exhibit of a number of meters and parts 
of meters, and a large model of a meter 
dial. This latter ts used in meter reading 
practise, and examinations are held after 
the class has been thoroly instructed by 
talks accompanied by demonstrations con- 
cerning the construction and working of 
meters. Twenty or thirty changes are made 
on the large dial, each student marking 
down her record each time on a shect of 
paper. These sheets are then collected and 
marked up by the instructor. 


TORPEDO TURNS TO STRIKE 
SHIP. 


The case of the Norwegian steamer 
Somerstadt, which was sunk on August 
W2th off Fire Island by a reeurving tor- 
pedo, as stated in the official report, has 
raised the question among experts as to 
whether the Germans have not utilized the 
American invention of radio or wireless- 
directed missiles of that character. 

While there is nothing in the official re- 
port to indicate that the torpedo which 
destroyed the steamer took its eccentric 
course of passing the bow and returning 
to strike fatally on the port side by the use 
of radio power, it is not denied that such 
might be the case. 

Secretary Daniels called in an expert 
when the matter was discust at Washing- 
ton. In the latter’s opinion there was 
nothing remarkable about the return of 
the torpedo. 

He explained that there were well-known 
mechanical devices, such as the gyroscope, 
by which a torpedo could be made to go 
forward from the point of departure for 


given such direction. One of the inven- 
trons which attracted much attention some 
few years ago in this line was that of 
John Hays Hammond, ]r. Tests were made 
off Sandy Hook, and the torpedoes were 
given practically any desired direction. 

It is noted today that the case of the 
Somerstadt is not the first instance of the 
boomerang motion of a torpedo. The same 
effect was produced in the submarine at- 





An English Laboratory Which Greatly Interested the King of England. 
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tack on the steamship Antilles and on the 
destroyer Jones. 

Officials therefore are inclined to the 
belief that the Germans would not put 
any additional radio service on board a 
submarine to guide torpedoes when they 
could be directed just as well by the gy- 
roscope plan. 


. 


An electric lighting company in New 
Orleans, La., has devised a portable clec- 
tric light attached to a tong pole. The pole 
is pushed into the ground and the attach- 
ing cord connected to the nearest lighting 
socket. The light is used for illuminating 
gardens, tennis courts and lawn parties. 


The greater efficiency of electric cooking 
and the consequent conservation of fnel 
was pointed out in a recent article in Elek- 
tro-Technich and Maschinenbau, Cases are 
cited of bakeries in which, other factors 
being as nearly as possible identical, steam 
ovens uscd 0.19 to 0.21 kg. of coal per kg. 
of bread (i.e., 955 to 1,060 calories), while 
electric ovens used 0.39 to 0.42 kw-hr. per 
kg. of bread (i.e., 322 to 359 calories). The 
power consumption of the electric ovens 
was 90 kw. and 50 kw. respectively. 


——_— 


SCIENCE IN THE EVOLUTION OF 
BIG GUNS AND SHELL. 


The view below shows one of the Jabora- 
tories at Sheffield University with a number 
of the students at that well-known English 
institution studying closely the recalescence 
of steel, or in other words, the minute mole- 
cular changes occurring in steel by means of 
the apparatus shown and which are ther- 
mally registered. 

So interesting and important is this par- 
ticular branch of scientific work, that the 
King of England, who recently visited this 
University, was particularly imprest with 
the results obtained. He manifested great 
pleasure in observing how an _ elaborate 
chart of the changes taking place in the 
steel under heat treatment in an adjacent 
furnace, could be registered continuously 
by a form of tape recording machinz work- 
ing in conjunction with the split-second 
Clock shown in the photograph. 


ee ae 


Photo @ by Central Nows Phow Service 
Etaborate Elec- 


tric Apparatus Enables the Observers to Record and Study the Heat Treatment of Steet 


in Adjacent Furnaces. 


Tape Recorders Regtster the Successive Changes In the Steel 


Under Treatment. 
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MT. WILSON’S HUNDRED INCH 
TELESCOPE 


By Professor Walter S. Adams, D. Sc. 
Mount Wilson Astronomical Observatory 


ITH the introduction into astron- 

W omy of the instruments used in the 

pliysical laboratory for analyzing 
light sources and studying their briglituess 
and mode of radiation, the telescope has 
come to be regarded mainly as an instru- 
ment for collecting light. The physicist to 
a certain extent has the light source at his 
contro], but the light of a star is a fixt 
quantity, and the only way in which the 
astronomer can increase the brightness of 
the image which he desires to examine or 
to analyze is to increase the aperture of his 
telescope, say the writer in the bulletin of 
the Southern California Academy of Sci- 
ences. One instrument of twice the diam- 
eter of another will collect four times as 
much light, and, will form an image of a 
Star four times as bright, other things be- 
ing equal. At a period in astronomy when 
powerful spectroscopes are being employed 
for studying the motions and the chemucal 
constitution of stars, and when tlie prob- 
lem of the structure of the universe re- 
quires that we discover and determine the 
brightness of as many as pwussible of the 
faintest stars in the heavens, the value of a 
great telescope ts obvious. 

The project of the 100-inch reflecting tel- 
escope took form in 1906, when Mr. John 
D. Hooker provided the funds for the pur- 
chase of a suitable disk of glass, the erec- 
tion of a building for the necessary optical 
work, and the employment of skilled optic- 
1ans to figure the surface of the mirror. 
In the winter of 1908 a disk was received 
from the St. Gobain Glass Company of 
France. The mirror was finally completed 


in the summer of 1916. During that pe- 
riod the work was not strictly continuous, 
it being necessary occasionally to suspend 
polishing for considerable intervals on ac- 
count of unsuitable temperature conditions. 
It is not possible here to enter into a 
(Continued on page 755) 





The Finished Mirror Weighs 4.5 Tons. 


Motor. 


View of Mounting for Mt. Wlilson’s 100-Inch Reflecting Telescope. 
The Telescope ts Floated 
on Mercury. The 600-Ton Dome Rotates Very Smoothly by Electric 
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Largest Electric Crane Lifts 


Complete 


HE world is fast beginning to realize 
that American-made goods are the 
best to be had, aud, also that they are 
built on integrity, and will not col- 
lapse like the German character has 


Tug-boat 


with great accuracy. In the case of an 
accidental iuterruption of electric current, 
all of the crane’s motions are automatically 
locked by means of brakes, and so ensures 
the impossibility of dropping the load. 


The Largest Floating Electric Crane Ever 


Constructed In America. 


it Is 200 Feet High, 


and Has a 150 K.W. Engline-Generator Set. 


and the German Floating Cranes did for the 
Panama Canal. This “Made in America” 
crane is said to be the largest ever con- 
structed in this country. 

To give a more concrete idea of the 
amount of work this apparatus can accom- 
plish it may be said that its capacity ts 
equivalent to the weight of 100 of the larg- 
est touring cars. The empty lifting hooks 
weigh about two tons, 
or the equivalent of a 
large touring car. When 
the jib is raised to its 
maximum height it is 
over 200 feet above the 
water level, a_height 
greater than that of an 
18-story bnilding. As 
previously stated, the 
whole. structure is 
mounted on a flatboat, 
or floating pontoon, and 
must not be endangered 
by handling these im- 
niense loads. 

The boat contains a 
complete boiler plant, 
and an engine driven 
generator which sup- 
plies the electric cur- 
rent for operating the 
various motions of the 
crane, which are con- 
trolled from a_ small 
house mounted high 
above the deck. By the 
means of a few levers 
and master controllers 
one operator is able to 
control all the functions 
with the utmost deli- 
cacy. 

The speed can always 
be controlled by the 
means of the electrical 
mechanism of the 
crane. When heavy 
loads are lowered, the 
motors are turned into 
generators and thus 
the speed is controlled 
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plec rele Crane Lifting Navy 


ug ‘*“Massasolt,” Which 
Had Sunk In a Harbor. 





Safety and accuracy are essential, as the 
crane is used to handle large guns and 
turrets on battleships, and if thru careless- 
ness or inaccuracy these should be dam- 
aged, it would mean a loss of hundreds of 
thousands of dollars. 

One of the illustrations shows the first 
work which the crane did. The navy tug 
Massasoit was suddenly sunk in one of the 
harbors. After divers had past the neces- 
sary cables under the tug, the crane rapidly 
and quickly lifted it to the surface, as 
shown. 

The following data will give a good idea 
of the enormous size of this machine. Size 
of pontoon 140 feet long by 85 feet wide 
by 15 feet deep; size of engine generator 
set, 150 kw.; the crane has a main hoist con- 
sisting of two hooks of 75 tons, each fixt 
on the jib; an auxiliary hoist of 25 tons 
capacity movable up and down on the boom; 
the crane rotates in a complete circle, the 
rotating being controlled by two 60-h.p. 
motors; the boom luffs up and down from 
a practically vertical position to an agle of 
about 30 degrees from the horizontal in its 
lowest position; the luffing is accomplisht 
by two 10-inch screws opcrated by two 60- 
h.p. motors; the main hoists can operate 
separately or simultaneously, as desired; 
when lifting the maximum load it is op- 
erated by two 60-h.p. electric motors: the 
auxiliary hoist has separate motors for 
hoisting and trolleying, each of which is 
60-h.p. The counter-balance at the rear end 
of the crane is fixt and amounts to 600,000 
pounds; the total weight of the pontoon 
crane (displacement) is 5,000,000 pounds; 
the capstans are electrically driven, four in 
number, one at each corner of the pontoon; 
the anchor hoists are steam driven, two in 
number, one at each end. The main pivotal 
bearing, or step bearing supports a ball) or 
universal joint and carries a maximum load 
of 2,021,000 pounds; the speed of the main 
hoist under maximum load is about 6 
feet per minute; the speed of the auxiliary 
hoist 1s 30 feet per minute; the speed of the 
rotation is one revolution in four minutes: 
speed of luffing boom, entire range 12 min- 
utes. The boom is of the cantilever type. 
Photos courtesy Westinghouse Electric & 
Manufacturing Co. 
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SELLING ELECTRICITY 


THE “CAN.” 
\\ 


BY 


E of this generation are quite 
familiar with the method of sup- 
plying kerosene and gasoline by 
the “can,” but who ever heard of 
selling electricity by the can? But 


such an arrangement promises to come into 
vogue in Chicago, where the new ‘‘meter- 
ing can” here illustrated has recently been 









"Electricity by the Can." 
1t Wilt Oo Away with 
Thousands of Expensive 
Watt-Hour Meters. It 
Operates by Electrolysis, 
the Current, After a Cer- 
tain Number of Hours, 
Eating Away the Con- 
ducting Member and 
Opening the Circuit. 





Sectlon and Diagram of ‘‘Metering Can’’: 1, 


Series Resistance. 2. 


Copper Leads Forming 
Part of Main Circuit, 


and Making Connec.- 


tions with the Anode. 3. Protecting Tubes 
of Hard Rubber. 4. Solid Copper Cylinder 
Forming Part of Malin Cir¢uit. and Con- 


nected to Copper Lead at Its Upper Terminal! 
by Means of Special Solder Which Melts at 
1) Degrees. 5. Copper Cylinder. 6. Copper 
Sulfate Solution. 7. Rubber Washers. 8. 
Copper Anode. 9. Shunt Resistance. 





MONG the hundreds of new devices and appli 


rule, which interest you. 
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developed and perfected. It has been pro- 
tected by United States patents issued to 
Mr. E. O. Sweitzer, of Chicago, Ill, and 
the various details have been practically 21) 
worked out, including the design of the 
metering element for direct current as well 
as alternating current service. Owing to 
the abnormal conditions resulting from the 
great war, it was not deemed advisable to 
try to put this device so far on the general 
market, but now 
that peace condi- 
tions are with us, 
the concern who 
has developed this 
remarkably sim- 
ple device are get- 
ting ready to place 
it on the general 
market. This 
“metering can,” as 
it may be called, 
is intended to take 
the place of the 
conventional watt- 
hour meter, or 
kilowatt - hour 
meter, especially 
for small current 
consumers, where 
It is firstly —quite 
expensive to in- 
stall a watt - hour 
meter, and _ sec- 
ondly, — consider- 
able expense is in- 
curred on the part 
of the operating 
company, by hav- 
ing these meters 
read by  profess- 
ional meter - read- 
ers every month. 
When these 
metering units 
have become avail- 
able, all Mr. 
Householder will 
have to do will be 
to go to the elec- 
tric light company 
or thetr agents, 
and purchase sev- 
eral of these cans. 


These he takes 
home and_ uses 
one at a time as mecessary. The ap- 


paratus works on the clectrolytic principle, 
a certain amount of metal being acted upon 
by the passage of the current thru it, and 
after a certain number of hours the metal 
will have been sufficiently eaten away to 
open the circuit. 

The measurement of current depends 
upon the electrolytic action of a small cop- 
per cylinder of known weight, this being 
gradually disintegrated by clectrolytic ac- 
tion during such time as the current may 
be used to light lamps or operate motors, 
etc., hut is unaffected during the time when 
no current is being used. The electrolyte 
used either for D. C. or A. C. is a saturated 
solution of copper sulfate. Tliese meter- 
ing caus are arranged to give a warning 
signal so that the householder will know 
ahead of time when he should replace one 
of the units with a new one. The accom- 
panying photographs show how the meter- 
ing can is plugged into a wall receptacle in 
a very simple manner. The meter can here 
illustrated is so constructed and enclosed 
in a metal case, as to remove all chances 
of tampering with it or derangement by 
accident. 

As aforementioned. the can is provided 
with a projecting contact arm which is in 
serted in the keyhole of a switch box. It 
is then given a slight twist to engage thc 
contact with the spring clips of the main 








nisht to you, free of charge, by addressing our Technical Information Bureau. 
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ances publisht monthly in the Electrical Experimenter, there are several aS a 
Full information on these subjects, as well as the name of the manufacturer, will be gladly fur- 
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circuit and left there until the predeter- 
mined amount of current has been con- 
sumed. Truly it may be said that tls de- 
vice will mark a new era in electric service 
to the public. 


NEW ELECTRIC FURNACE 
REGULATOR. 


The device is installed easily, and when 
once in operation relieves the householder 
of all of his cares in relation to the fur- 
nace except the merely mechanical process 
of “putting on coal.” The time clock ar- 
raligement makes it possible to maintain 
a low temperature during the night, and 
at the time set in the morning, opens the 
drafts and increases the temperature to the 
point desired. 

This device consists of a thermostat with 
a clock attachment which operates a motor 
in the basement, which, in turn, regulates 
the drafts and dampers of the furnace. 
Two types are provided, one for use in 
houses already wired for electricity, and 
the other in which two dry batteries sup- 
ply the impulse from the thermostat to the 
inotor box, and a spring motor operates the 
drafts and dampers. 

In the type used tn houses already wired 
the alternating current motor is connected 
to the alternating main house wires. A 
transformer on the bottom of the motor 
box steps the 110 volts down to 6 volts, 
for use on the thermostat circuit. Thus 
the dry batteries are dispensed with. 

The diagram shows clearly how the regu- 
lator works. The thermostat may be set 
at the heat desired and it will keep the room 
in which it is installed at that temperature, 
because if the temperature falls the motor 














in the cellar will operate 
sufficiently to open the 
drafts and increase the 


heat. The reverse ts true 
when the temperature rises. 
The thermostat should be 
installed in a room as near 
the center of the house as 
possible and should not be 
in such a position that its 

0 action is subject to the ef- 
carn fects of drafts from doors 
and windows opened for 
y only a moment. — (Photo © 
‘ courtesy IV. E. Co. 








b 3w RE ELECTRIC 
CONTROL CRCUIT 
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FURNACE CONTRAL 
_aCHAINS 


CHECK 
$ DAMPER 
i FURNACE 


Automatic Electric Regulator Which Tends 


the Furnace Orafts for You. It Comprises 
a Thermostat, Clock, Motor and Battery 
or Other Sources Of Current. 
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AN ILLUMINATED SERVICE FLAG 
FOR HOME AND STORE 
WINDOWS. 

An enterprising electrical concern of Mil- 
waukee is Now oticring the device shown in 
the accompanying illustration, known as the 












A Handsome Window Decoratlon in_ the 
Form of an Electric-llghted Service Flag. 


“Honorlite,” which is made in a form to 
take the place of a military service flag. 
The device consists of a handsome inde- 
structible wood pulp pedestal with two 
modelled eagles holding a flat alabaster 
globe, which is 8 inches in diameter. A 
3- by S-inch service flag ts shown on one 
face of the ball, while five blue stars are 
furnished loose and can be attached to the 
circumference or face of the bal] as desired. 
This decorative device stands 12 inches 
high by 6% inches wide at the base, and is 
wired with 6 feet of cord and plug. It is 
pointed out by the maker that this device 
is one which can be used for other pur- 
poses, such as special advertising and as a 
special window display. 





A NEW “INDUCTOR” TYPE 
MAGNETO FOR 
AUTOS. 

This new auto and motor-boat ignition 
magneto is of the ductor type, which 
means that the coils in which the current is 
induced are stationary, and the revolving 
part or rotor consists merely of a block 
of laminated steel. Instead of horseshoe 
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Fotor 





View of IJnterlor of New ‘‘Inductor’’ Type 

tgnition Magneto. The Rotor Is Simply a 

moving tron Member—No Rotating Colls or 
Collecting Rings. 


ELECTRICAL EXPERIMENTER 


magnets, as always used in the convention- 
al type of magneto, this magneto employs 
straight bar magnets, which are accurately 
ground and securely clamped to top and 
bottom yokes. The bottom yoke forms a 
pole piece extending nearly half way around 
the rotor tunnel, while the top yoke has 
two poles, one carrying the windings or 
coils, and the other serving as a magnetic 
by-pass. The magnetic circuit is shown 
diagrammatically in the two accompanying 
sketches. In one the rotor pole is shown 
opposite the pole of a top yoke which car- 
ries the windings or coils, and with the 
rotor in this position, the maximum flux 
passes thrn the coils. In the other sketch 
the rotor is shown opposite the end of the 
magnetic by-pass, and in this position all of 
the magnetic flux passes thru the by-pass 
and none thru the coils. As the rotor has 
two poles, the fiux thru the coils passes 
thru a maximum and a minimum twice dur- 
ing every revolution of the rotor. 

As all coils and current carrying parts 
are Stationary, there are no slip rings or 
brushes, except the brush in the distribu- 
tor. The distributor gears, of bronze and 
steel, are of ample dimensions, and in con- 
nection with the rotating member of the 
current distributor, are carried in steel and 
bronze bearings, the sleeve of which is cast 
integral with the front die casting. The 
base and top yokes are made of gray iron, 
and are tied to the die-cast end plates by 
screws. They are located in place by 
dowel] pins. The field structure is bored 
e * « . 
and ground as a unit, thus insuring thoroly 
accurate alignment of bearings and pole- 
faces. The stationary coil, condenser and 
laminated pole piece are assembled as a 





Diagrams Showing How the Magnetic Flux 

tn the “tnductor” Magneto Is Sent Thru the 

“Coji’? Pole and Then By-past Thru a ‘‘Shunt- 
tng” Poié. 


unit and mounted integral with the top 
yoke. 

This new inductor magneto gives two 
sparks per revolution. The spark charac- 
teristics are said to be such as to insure 
very effective ignition, the current rising 
suddenly to substantially its maximum value 
at the beginning, and being well sustained. 
One feathure that distinguishes the spark 
obtained from this type of magneto com- 
pared to that obtained from other magnetos, 
is that it passes thru the gap of the spark 
plugs always in the same direction. That 
is to Say, the same part of the spark plug 
is always positive. 


AN ELECTRIC “MOVIE” MACHINE 
* FOR THE PARLOR. 

A new type of moving picture machine 
for commercial, educational and home use 
has just been brought out by a New York 
concern. 

Its special features are electric motor 
drive, by a motor that can be used on both 
direct and alternating currents; high il- 
lumination, and a feed mechanism that gives 
practically perfect results. 

Motor drive was used on the older types. 
but it was mecessary to have separate mo- 
tors for the different kinds of current, and 
this naturally limited the use of the motor- 
driven machines. The new motor used 
here, however, operates at practically the 
same speed with either kind of current. 
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Hence this machine can be used wherever 
there is electric light. 

The illumination is provided by a 14-volt, 
2-ampere, argon-filled, high efficiency light, 
that is sufficicutly brilliant for throws as 
long as 100 feet, and for pictures up to 12 
feet wide. The 110-volt current received 
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You Have Often Wisht for a Smal! ‘‘Movie” 
Machine for the Parlor—Here It is. Its Unt- 
versal Motor Operates on Alternating of 
Direct Current. 

from the lighting circuit is reduced to low 
voltage for the use of the lamp, by means 
of a rheostat; this rheostat is adjustable, 
so that the degree of illumination can be 
varied to suit conditions. 

The film-moving mechanism is of the in- 
termittent type aud is of a novel design. 
The manufacturers claim that this pro- 
jector projects an absolutely flickerless pic- 
ture. 

This machine is safe to use since it can 
take only slow-burning films, the standard 
celluloid film being unusable in it. Many 
hundreds of these special films have already 
been made up; special subjects can be 
made up as desired, and standard films can 
be copied on to the special stock. 

The weight of the machine is 23 pounds 
and it is arranged for packing in a Carrying 
case Similar to a small dress suit case. 


India has increased its annual coal pro- 
duction to 12,000,000 tons and is introduc- 
ing electrical machinery into some mines. 


An electric alarm clock which awakens 
deaf sleepers by jarring their beds has been 
invented in Germany. They need it. 


A NEW ELECTRIC HORN SWITCH. 

Something new in the way of an electric 
horn switch or push button, for Ford cars, 
has been recently put on the market. It is 
attached to the throttle lever by means of 
two small clamps, and therefore is always 
within reach of the hand without an extra 
moveinent. 





A New and Quickly Attached 
Ejectric Auto Horn Switch. 








The device is a tube-shaped cylinder 
about % inch in dtameter and 3 inches 
long, which contains contact point and 
wiring, which are cemented in place to tn- 
sure durability and safety from dampness. 
The connection is made to the regular equip- 
ment by cutting in on the main wiring on 
the post. 
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Amateurs Win Questionable Victory 


YRRHUS, when congratulated by 
his friends on the occasion of his 
victory over the Romans under Fa- 
bricius—but which cost a_ terrible 
slaughter of his own men, threw up 
his hands and exclaimed: 
“Yes, but one more such victory, and we 
are done for!” 


You Are Wrong. 


By H. GERNSBACK 


attempted any nation wide movement to se- 
cure the defeat of the bill in question, save 
and only the ExectricaL EXPERIMENTER. 
Altho several companies manufacturing ra- 
dio instruments sent out a few thousand 
letters, no concentrated effort was made to 
appraise the entire radio fraternity as was 
done by this publication. About 50,000 let- 
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The surprising thing however was that 
none of the other technical publications— 
there were only two of them commenting 
about the bill at ali—had the situation right 
in hand. One publication which professes 
to have the interests of the amateur at 
heart did not even know that there was 
such a thing as the Padgett bill! Not one 
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tt Merely Represents An American 


Amateur Station A. D. 1919 When the Alexander Amendment Becomes a Law. 


This was precisely the writer's thoughts 
when he read the amendments to the Alex- 
ander Billi, which has been under discussion 
for over a month, and which was discust 
at length in our January issue. After the 
original Alexander bill H. R. 13159 had 
been rushed into life, there were immedi- 
ately regrets by its framers, greatly ac- 
centuated by thousands of letters of pro- 
test which came pouring in upon Mr. Alex- 
ander’s committee 

Without wishing to take the credit for 
everything, it must be stated here that no 
publication, no radio club, or organization 


ters were mailed out to all radio amateurs 
interested, and the response we know has 
been nothing short of wonderful. The 
writer was in receipt of thousands of let- 
ters from amateurs, who in turn in concert 
with their friends had protested vigorously 
to Washington, with the result that the 
amendment printed elsewhere in this issue 
came about. 

Not only that, but the press was also ap- 
pealed to as well, and many papers publisht 
comments and expresf themselves in no un- 
certain language about the drastic and en- 
tirely unjustified measure known under the 
title of H.R. 13159. 
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line was printed about it, and the whole 
situation was therefore more or less mis- 
handled, as all the facts had not been stated 
clearly, if at all, as they were in the January 
issue of the Exvectricat EXPERIMENTER. 

We wish to repeat here that if any 
change is to be made, we stand for the 
Padgett bill. It gives the amateurs ex- 
actly the same privileges as he had be- 
fore the war, and this, we know, is just 
what the amateurs want. 

Now that the situation has cleared some- 
what, we are not justified in saying that 
we think the amateur wil! be supprest en- 
tirely, for we know that he will not. Asa 
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matter of fact, as things stand today we 
are not at all excited even about the amend- 
ment of the Alexander bill, for we have 
good and sufficient reasons to believe that 
the Alexander bill amended has little chance 
ot becom:ng a law ; 

There is no occasion or necessity for 
such a drastic measure at the present time. 
It is not justified, and if we take the prop- 
aganda which has been carried on for the 
last month in Washington, the thousands 
of protest letters sent to Senators and Rep- 
resentatives, as a fair indication as to how 
the wind blows, we think we are correct in 
saying that the temper of the statesmen in 
Me pian today is not such as would sup- 
port legislation of this kind at this time. 

We might write volumes why amateurs 
should not be supprest, but we believe that 
official \Washington today understands the 
situation fully. They know by this time 
what service the amateurs have rendered 
their country, and how many thousands of 
expert operators were recruited into the 
Army and Navy at the outset of the war. 
Congress will surely not blot the amateurs 
out of existence in recognition of their 
work, particularly when there has not been 
advanced one single, solitary, good reason 
why the amateur should not be allowed to 
pursue his innocent endeavor. 

America, the greatest democratic country 
in the world, the one that cherishes the 
highest idcals of any nation, is not going 


ELECTRICAL EXPERIMENTER 


to start in at this late date to take away the 
liberties of hundreds of thousands of loyal 
citizeus who have already proved their 
worth, and will do so again. 

In printing the amendment of the Alex- 
ander bill below, we cali particuiar atten- 
tion to paragraph 13. This constitutes noth- 
ing but a joker, for if the bill below be- 
caine a law, and if the Navy Department 
was in power, it conld very eadily and 
without any trouble whatsoever prohibit the 
sending of messages, let us say, between 
the hours of 5 P.M. to 1 A.M. This, in 
the language of the bill, would be “definite 
periods of the night or day.” 

If we must have a law, let us have a law 
without “ifs” and “buts”. Paragraph 13 is 
entirely too elastic in favor of the Govern- 
ment and would inevitably result in shut- 
ting the amateurs out at the slightest pre- 
text. 

There are certain things in the amend- 
ment which are undoubtedly satisfactory to 
everyone, but as a whole. we are not in 
favor of the measure. It is too autocratic, 
particularly the clause whereby it would be 
necessary for amateurs who had receiving 
apparatus only to secure licenses. Not one 
in a hundred would wish to go to the trou- 
ble of obtaining a license for very obvious 
reasons. It has been found in the past, 
that wherever an amateur had to obtain a 
sending license, it was done most reluc- 
tantly, and it was the cause of keeping 
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thousands of amateurs away from wirelcss. 
It would work even more disastrously if 
every receiving station were to be licensed. 
Most of the jewelers—who receive time by 
wireless—and many young men would pre- 
fer not to operate their receiving stations 
for the word, “Government License”, to 
inany simple folk means a big undertaking, 
and in many cases when a young man finds 
out that he must obtain a Government li- 
cense in order to have his wireless set, he 
prefers to be without it. 

What good is it anyway to license a re- 
ceiving wireless station? If a record of 
amateur stations is wanted in Washington 
why not let us insert a clause in the bill 
which would make it compulsory for cvery 
manufacturer or seller of radio apparatus 
to give a list of the amateurs buying such 
instruments, which to all intents and pur- 


_ poses would be the same thing as licensing 


and thus frightening the amateur. This 
system was in vogue during the war where 
it became necessary for all manufacturers 
to supply a list of radio sales to the Navy 
Department. 

No manufacturer would object to this, 
we are certain, and as the government 
would then have the list of names it would 
work out the same way without discourag- 
ing thousands of amateurs. 

The Alexander bill, amended, follows 
with our comments in parallel columns : 


Alexander Wireless Bill—Amended 


65TH CONGRESS, 3D SESSION, H. R. 13159. 


In THE SENATE OF THE Unriten States, December 11, 1918. 
Referred to the Committee on Commerce and ordered to be printed. 


AMENDMENTS. 


States for the benefit of himself 


“Fourth. The 


Government 


Intended to be proposed Re Mr. 
Watson to the bill (H. R. 
13159) to further regulate 
radio communication, viz: 

On page 2, after line 8, add 
the following: 

“The word amateur, or pri- 
vate, station shall be construed 
to mean any radio station op- 
erated by a citizen of the United 


“First. The wave length of 
private or amateur stations shal! 
be from one hundred and fifty 
meters to two hundred and 
twenty-five meters. 


“Second. The Government 
shall have the right to stipulate 
that the power used by private 
or amateur stations shall not be 
greater than five hundred watts 
as measured in the antenna cir- 
cuit, except by special license; 
and shall not be greater than 
two hundred and fifty watts as 
measured in the antenna circuit. 
except by special license, within 
one hundred and fifty miles of 
any seacoast, Jake front of the 
Great Lakes, or coast of the 
Gulf of Mexico. 


“Third. The Government shall 
have the right to prevent all per- 
sons below the age of fifteen 
years to use, operate, or own 
any sending outfit for the send- 
ing of radio disturbances into 
the ether. 


Don’t fail to read a very interesting discussion appearing on Page 735, 
Cooper, U.S. N. RF 


and science, and which does not 


do bona fide commercial radio | 


cominunication.” 

On page 2, line 14, insert the 
words “private or amateur” be- 
fore the words “technical and 
training school stations.” 

On page 2, strike out section 


3 and in lien thereof insert the 
following: 


This is wholly satisfactory in 
all respects. It would give the 
amateurs twenty-five more 
meters to operate on than he has 
now. The present wireless law 
confines the amateur to 200 
meters. 


We can see no fundamental 
objection against this. 


We are wholly in accord with 
this as well. Boys under fifteen 
years of age in the past have 
made most of the trouble, and 
we believe it would be better for 
the fraternity if boys below this 
age should start in with a re- 
ceiving station to obtain pro- 
ficiency in the radio art. 


: 


| 


shall have the right to require all 
private or amateur station op- 
erators of receiving stations to 
be licensed, and failure to pro- 
cure a license shall be punish- 
able by a fine not exceeding 


+ 


“Fifth. The Government shall 
have the right to require all 
owners or operators of private 
of amateur stations to pass an 
examination whereby the op- 
erator of such station shall be 
able to receive ten words a min- 
ute before said operator may be 
licensed to operate any sending 
station. 


“Sixth. Private or amateur 
station operators shall not be 
permitted to operate undamped 
sending outfits of greater ca- 
pacity than two hundred and 
fifty watts as measured in the 
antenna circuit, except by special 
license, within the territorial 
limits of the United States. 
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Object most strenuously against 
this unjust measure. There is 
no necessity for licensing re- 
ceiving stations only. Our jew- 
elers, thousands of them scat- 
tered all over the country must 
have receiving stations to re- 
ceive accurate time from Arling- 
ton and the like. Not many 
would want to be licensed under 
this measure. Secrecy in wire- 
less is impossible anyway. If 
anyone must receive signals he 
can do so very readily and easily 
anyway, law or no law. Im- 
portant messages are never sent 
out by the Government or com- 
mercial companies unless they 
are in code. On top of this the 
present wireless law already has 
penalties for divulging contents 
of messages. 


_ We see no fundamental ob- 
jection to this, except that it 
seems rather mysterious to us 
why an operator should receive 
ten words a minute. \Vhat good 
does the receiving do him. Per- 
haps the framers of the bill 
meant “send” not “receive.” 


This restriction to us seems 
to be too severe. We should like 
to see 4% K. W. inserted instead. 


(Continued on page 735) 


entitled “Amateurs Discust Officially” by Lieut. J. S. 
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President Wilson Always in ‘Touch with 
Washington—via Radio 


OR several days, going and coming 
in completing his mission to the Eu- 
ropean peace conference, it was and 
will be necessary for the President to 
administer the affairs of Government 
from the hich seas. Unique as this situa- 
tion is, hardly less so were the preparations 
made to enable him to keep in communica- 
tion with the world during the voyage. 
\Vhat is considered the most powerful 
wireless system ever installed 
on any ship is that carried by 
the steamship George !Vash- 
ington. A corner of the wire- 
less room. fitted with the new 
radio devices, the latest word 
in invention and design, is seen 
in the accompanying picture. 
Special arrangements never 
before used were made for 
handling President Wilson's 
wireless messages and to keep 


him in constant touch with 
Washington. 
This announcement was 


made by Secretary of the Navy 
Daniels in connection with a 
statement that the Navy De- 
partment was in continuous 
cominunication with the George 
Woshington and the flagship 
Pennsylvania on their trip from 
New York. 

Means were at hand whereby 
he could be brought instantly 
into communication thru the 
powerful navy radio station at 
Annapolis, Md., and Arlington. 

Mr. Daniels said: 

The George Washington and 
the battleship Pennsy/vania are 
both equipt with the most mod- 
ern radio apparatus, some of 
which was instatled for this 
particular trip. 

“This apparatus includes, on 
the Pennsylvania, the most 
powerful transmitting set on 
any United States naval ship 
and also special receiving ap- 
paratus for receiving from 
high power Stations used or- 
dinarily only for transatlantic 


messages. The George !Wash- 
ington was also especially 
equipt with similar receiving 
yparatus. On board both 


ships were installed radio tel- 
ephones and the newest type of 
low power sets for use only in 
communicating from ship to 
ship. The George lVashing- 
ton and the Pennsy/vanto were thus able to 
mmuni with each other and at the 
same time receive messages from shore. 
"All messages for the President were sent 
the new naval high power station at An- 
napolis, which is five trmes as powerful as 
the Arlington station. —Tnese messages were 
received by the George Washington and 
the Pennsylvania simultaneously. All re- 
ties were forwarded from the George 
iVashington to the Pennsylvania and then 


Amateurs”. 
to the Navy Given By Lieut. C 
Merchant Marine and Fisherles, 


instantly relayed to shore by the Pennsyl- 
Vania. 

“At three special naval radio receiving 
stations, one in Maine, one in New Jersey 
and one in the Navy Building, Washington, 
expert operators listened continuously for 
the Pennsylcania’s messages. The mes- 


sages when received were forwarded with 
utmost despatch to the transatlantic radio 
division of the office of the Director of 


League of America” News. 


Naval Communications in the Navy De- 
partment, and the three copies were com- 
pared to insure accuracy. The messages 
were then delivered to the addresses. All 
outgoing messages past thru the same ofhce 
in Washington. 

“As the Presidential party approached 
Europe, by arrangement of the Navy De- 
partment, Special receiving stations in both 
England and France listened for messages 
from the Pennsylvania, and one of the 
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[t Will Undoubtedly Be of Extreme tnterest to Our Radio Readers to 
Learn That Two of the Wireless Operators Selected For Duty on the 
President's Ship--the “George Washington’’—Were Formerly ‘'Radlo 
See Testimony As to the Worth of This Class of Men 
ooper Before the Committee On the 
Printed Elsewhere Under the 'Radlo 
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French high power stations forwarded 
messages direct to tne ship. The President 
was thus kept in touch with Washington 
and Paris or London simultaneously, for 
the George Washington easily received the 
messages sent from the Annapolis station 
until the end of the voyage and the ship 
was in Brest, France.” 

_The first Cabinet meeting in all history, 
directed to a certain extent by wireless 
from mid-ocean, was held in 
the White House on December 
10th, with Vice-President Mar- 
shall officiating in the Presi- 
dent’s absence. 

A wireless message from the 
George Washingion asked 
Vice-President Marshal] if he 
would preside and the latter 
assumed his temporary duty as 
acting President. 

President Wilson was in con- 
stant communication with the 
United States and France dur- 
ing his entire voyage from the 
United States to France thru 
the U. S. S. Pennsylvania’s 
powerful radio transmitting 
and receiving sets. The An- 
navolis high power transmit- 
‘ting station, transmitting on 
16,900 meters, the high power 
transmitting set at New Bruns- 
wick, N. J., transmitting on 
13,000 meters, the high power 
transmitting set at Tuckerton, 
N. J., on 9,200 meters and the 
high power transmitting radio 
station in Lyons, France, on 
15,500 meters were used for 
communications to and from 
the President. 

The President on board the 
U. S. S. George Washington 
was convoyed by the U. S. S. 
Pennsylvania (which is the 
best equipt ship afloat for sig- 
nalling purposes in regard to 
radio communications) and 
five torpedo baat destroyers. 
The Pennsylvania’s radio 
equipment consisted of the fol- 
lowing apparatus: One 30 
kilowatt Federal arc transmit- 
ter, which was used for trans- 
mitting messages to the United 
States and France on 3,600 
meters, one 10 kilowatt Lowen- 
Stein spark transmitter, trans- 
mitting on 600 and 952 meters. 
which was used for intermedi- 
ate communication with low 
power coastal stations; one short range 
radio telephone transmitter, transmitting 
on 297 meters and one vacuum tube short 
range transmitting set, transmitting on 450 
meters, which were used for intercom- 
munication between the U. S. S. Pennsyl- 
vania and U. S. §. George Washington. 

The Pennsylvania transmitted messages 
direct to the United States up to a distance 
of 2,500 mites. Communications with 

(Continued on page 743) 
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Harvard Naval Radio Men Expert with 


oped thousands of expert radio opera- 

tors for the United States Naval 
Service, and a group of them are here illus- 
trated practising with one of the portable 
wireless outfits which landing parties use. 
It is surprising how quickly they can erect 
an aerial mast and connect the various in- 
strument cabinets together with the dy- 
nano, ready for instant service. It is all a 
matter of discipline, the commanding offi- 
cer will tell you. Discipline and system 
whereby each man does a certain thing, but 
does it well. That in a nutshell is the whole 
secret of Uncle Sam’s naval efficiency. These 
men are trained to perform their duties with 
clock-like precision, and each move in erect- 
ing the wireless set here shown is done 
identically the same each time, which is the 
only way that real speed can be obtained. 
Unlike the German system, Uncle Sam's 
boys are trained not only to do a certain 
thing in a complex task and to do it well, 
but they are each and every one of them 
educated and carefully instructed on all the 
details governing the operation and func- 
tioning of the complete radio outfit. Thus 
in an emergency any one of these radio men 
can do anything from tapping the key to 
erecting the antenna, or dissembling the 
gasoline engine driving the 
dynamo, in the event that it 
fails to work, and asceriain 
just what the trouble may be. 
It has been a great task to train 
all of these thonsands of radio 
Operators in the various com- 
plex branches of the art, but 
Uncle Sam’s radio instructors, 
both naval as well as civilian, 
have proven their worth. 


345 MARCONI RADIO 
STATIONS BOUGHT 
BY U. S. NAVY DE- 

PARTMENT. 


All of the American Mar- 
foni radio stations, except the 
four high power plants, have 
been bought by the Navy De- 
partment, a Washington dis- 
patch of December Sth stated. 

At the same time it devel- 
oped that the department purchased the 
great Sayville station recently from tbe 
Alien Property Custodian along with the 
Marconi purchases. The American Mar- 
coni company relinquishes the field of hand- 
ling ship to shore messages. 

The purchase includes 45 Marconi coastal 
stations, nineteen of which are situated on 
the Atlantic and Gulf coasts, sixteen on the 
Great Lakes, and ten on the Pacific coast. 


Te Harvard Radio School has devel- 
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Act 3—Mast and Aerlal Ralsed and Apparatus Ready For Service. 


Portable Sets 


The four high 
power units which 
the coinpany still re- 
tains include the 
Belmar-New Bruns- 
wick station in New 
Jersey, for transmis- 
sion of messages to 
England; Chatham- 
Marion, Massachu- 
setts to Scandina- 
via; Marshall-Boli- 
nas, California to 
Hawaii; and Koko 
Head-Kahukce, Ha- 
waii to Japan. Two 
units represent each 
Station, each about 
fifty miles apart, one 
being utilized for 
transmission and the 
other for receiving. 

In taking this ac- 
tion the United 


a 





States is mercly following the lead of otlier 
nations in controlling the ship to shore busi- 
ness; England took over these stations on 
her coast 12 years ago, and since that time 
they have been operated by the Posta) De- 
The same applies to France, 


partment. 





Act 2—Ralsing the Antenna faast. 


Italy, Germany and countries in South 
America. Brazi] has always operated her 
coast radio stations. 

An official) of the company points out that 
the cream of the business in the future will 
be the transatlantic message trafhe. The 
ship to shore business has never been a big 
proposition. for with the exception of a few 
ships the private business aboard ships or 
to them has uever been large. At the same 
time development 
of the transatlantic 
business is going 
forward, and when 
the Government re- 
linquishes control of 
these big stations, 
they undoubtedly 
will produce big re- 
sults for the com- 
pany. 

The price paid by 
the Government is 
not announced at 
this time altho it 
has heen definitely 
settled, 

The Government 
has also purchased 
from the Marconi 
——! Wireless Telecraph 
Company of Amer- 





WWW americanradiohistoryv cam 











A Radlo Squad From the Harvard Naval Radio School Show What 
They Can Do tn Rapidly Setting Up a Portable Type Radio Pack Set. 
Ist Act—Unpacking the Instruments. 


ica wireless apparatus on .soime 300 ships 
now under Government control. An an- 
nouncement to that effect +as recently 
nade by Edward J. Nally, vice-president 
and general manager of the company. 
The sale of apparatus to the Government, 
Mr. Nally said, is “the first re- 
sult” of a change in the com- 
pany’s policy whereby “it will 
it the future sell as well as 
lease wireless apparatus.” 
recent London dispatch 
quotes Godfrey Isaacs as say- 
ing that the Marconi Company 
wonld outfit airplanes employed 
in aic passenger and mail ser- 
vice with wireless and would 
supply operators in the same 
way as it now serves ships. It 
also is intended to receive reg- 
ular reports of air conditions 
in different localities and to cir- 
culate these for the informa- 
tion of the pilots. As every 
airplane will have either a name 
vr distinguishing number, it 
will be possible to send tele- 
grams from any part of the 
world or from any ship to an 
It is intended that this organiza- 


airplane. 
tion will be ready by the time the peace 
treaty is signed. 

Arrangements recently have been made 
for the erection of wireless stations in the 
extreme parts of China, one on the frontier 
of Cashmere. and another on the Chinese 


side of Siheria. Mr. Isaacs has arranged 
with Handley-Page for the transport of the 
necessary machinery by one or more of his 
big machines. The journey inland will take 
two or three days in place of the same 
number of months. 


NAVY MODIFIES RADIO RULES. 


Naval conditions in the North Atlantic 
are such now that restrictions upon com- 
mercial radio communications are being 
resnoved. according to an official announce- 
ment. Personal and commercial trafic with 
naval vessels as well as with merchant ves- 
sels iS now permitted west of the 40th 
meridian. 

The restrictions upon Jand wire telecrams 
addrest to naval personnel on board naval 
vessels, which caused such telegrams to be 
forwarded thru the Bureau of Naviga- 
tion, have been removed, and it is now per- 
missible to address personal telegrams di- 
rect to men on naval vessels in an Ameri- 
can rort Restrictions en amateur wireless 
stations have not been lifted. 
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Vacuum Valve Action and the Electric 


Current 


By K. G. ORMISTON, ASSOC., I. R. E. 
RADIO INSTRUCTOR, HEALD'S ENGINEERING SCHOOL, SAN FRANCISCO 


EARLY all text-books on physics 
and electricity state that the direc- 
tion of the electric current in the 
external circnit is from the positive 
terminal of the source of pressure 
to the negative terminal. The average radio 
student, from the time he first takes up the 
study of electricity, is taught that the posi- 
tive pole of a battery or dynamo is in a 
state of hich pressure and the negative pole 
in a state of low pressure, and that the 
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This Diagram Represents a Vacuum Valve 
Circult, Minus the Grid Which Does WNot 
Enter Into the Present DOlscussion. This 
Article Discusses the Directlon of Current 
Flow Thru the Valve—a Mooted and Foggy 
Point to the Majority of Radio Men. Does 
the Current Pass from Filament to Plate Or 
Vice Versa? 


direction of the eletcric curgent is from 
positive to negative. This conventional 
theory is quite satisfactory until the vacuum 
valve and its action is considered; then the 
confusion begins. 

Ficure 1 represents a vacuum tube with 
the filament heating circuit and plate cir- 
cuit. (The grid is omitted as it has no 
bearing on the present discussion.) The 
positive terminal of the battery B ts neccs- 
sarily connected to the plate P. In study- 
ine the action of this circuit the radio stu- 
dent is asked to believe that the current in 
the plate circuit flows from the positive ter- 
minal of the battery B to the negative ter- 
minal: that is, from plate to filament within 
the tubc, in spite of the fact that the ELEC- 
TRON STREAM IS FROM THE FILA- 
MENT TO THE PLATE. 

In this connection the leading text-books 
make the following statements: 

1. “Using the ordinary convention for 
the direction of current flow (which is 
opposite to the direction of flow of the elec- 
tron stream), we say that a current flows 
from the plate to the filament.” 

2. “Et will prevent confusion . . . if 
the student understands that inconforma- 
tion with the old theory electricity FLOWS 
IN THE DIRECTION OPPOSITE TO 
THE FLOW OF THE ELECTRONS.” 

Bor the number of electrons drawn 
from F to P per second, that is, conven- 
tionally the current from P to F, is found 

to he rouchly proportional to the 
square Of the field intensity.” 

The instructors in a certain Government 
Radio School, in their efforts to “conform 
with convention,” even co so far as to teach 
that positive ions flow from the battery B 
to the plate P to neutralise the negative clec- 
trons discharced from the filament to the 
plate, and thus endeavor to show that a 
current actually flows from positive to 
negative. But these instructors fail to ex- 
plain how positive ions, WHICH ARE 


ATOMIC IN SIZE, can flow freely thru a 
copper conductor or a vacuum! 

It is my personal experience that much 
confusion is avoided. and a far better un- 
derstanding of vacuum valve action, as well 
as certain other phenomena, is gained if the 
radio student is taught from the start that 
the electric current is in reality a flow of 
negative charges, or electrons, from the 
negative (high potential) to the positive 
oe potential) pole of the source of 

» ive 

The above statement concerning the direc- 
tion of the electric current is not a theory; 
it is a conclusion drawn from experiment. 
That the electric current consists of a move- 
ment of ELECTRIC CHARGES can read- 
ily be shown by the following simple ex- 
periment.* 

In Figure 2, P is an insulated metal plate. 
G is a sensitive D’Arsonval galvanometer, 
connected between the plate and the earth. 
The simple cell ZC and key K are con- 
nected as shown, with the zine or negative 
terminal of the cell connected to the same 
side of the galvanometer as the metal 
plate P. R is a gutta-percha rod, which is 
held in the hand and may be electrified by 
rubbing with cat’s-fur. The gutta-percha 
rod when subjected to friction becomes 
negatively charged. When the charged rod 
is moved near the plate P, the galvanometer 
will deficct in a certain direction, let ts say 
to the right. The deflection of the galva- 
nometer ts caused by an electric current 
passing thru its windings, and the current 
must consist of a flow of electric charges. 
Negative charges may be repelled from the 
plate by the presence of the negatively 
charged rod, and flow thru the galvanom- 
eter to the earth, or positive charges may 
be attracted from the earth and flow to the 
plate. . In either case, it is the flow of elec- 
tric charges which produces the effect of 
an electric current. As would be cxpected, 
when the charged rod ts removed the gal- 
vanometer deflects in the opposite direction, 
that is, to the Ieft. The removal of the rod 
either allows the negative charges which 
were driven from the plate to the carth; to 
return to the plate, or rcleases the excess 
of positive charges which had been attracted 
to the plate and they pass off to the earth. 

During the first part of the experiment 
the kev K has remained open. Now place 
a heavy shunt on the galvanometer, so the 
current from the simple cell cannot dam- 
age the instrument. Then close the key 
K. The galvanometer will deflect TO THE 
RIGHT. Note that the deflection is in the 
same direction as when the charged rod 
was made to approach the plate P, and 
therefore either negative Charges are flow- 
ing thru the galvanometer from A to B or 
positive charges from Bto A. \Ve can now 
draw this conclusion: The electric cur- 
rent consists of cither a strcam of nega- 
tive charges flowing from the negative ter- 
minal to the positive terminal, or a strcam 
of positive charges flowing from positive 
to negative, or possibly both. 

The smallest possible electric charges, 
both positive and negative, have hecn iso- 
lated in experiments by J. J. Thompson 
and other scicntists. and their mass and 
velocity are definitely known. The smatfiest 
charge is negative in sign, that is, it shows 
~ © All students in clementary electricity at the 
Los Angeles Polytechnic High School are required 


to perform this. experiment. See “Elementary 
Electricity,’ hy Prof. H. LaV Twining. 
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the same characteristics as a gutta-percha 
rod when electrified; is approximately 
1/1800th the size of the smallest atom 
(hydrogen), and is called the “Electron.” 
The smallest positive charge is found in 
the atom which has lost one or inore elec- 
trons, and is therefore atomic in size. This 
smallest positive charge, which is but an 
atom deficient in negative electricity, is 
called an “Ion.” 





Experimental 


Circult Which Students Are 
Trained to Learn the Actlons of and Which 
Proves the Audion Explanage Here Set 


Forth. G Is a Sensitlve Galvanometer, Z-C a 
Simple Battery Cell, K Represents a Key, E 
the Earth Connection, P a Metal Piate, R a 
Gutta Percha Rod, Which Can Be Electrified. 


It i? evident that the positive ion cannot 
act as a carrier of electricity in a solid 
medium. or in a vacnum, on account of its 
size which must be at least as large as the 
smallest atom. But the electron, hearing 
the negative charge, can easily pass between 
the atoms of a solid conductor. 

From the experiment of Figure 2, we 
concluded that the so-called electric cur- 
rent consists of a stream of electric chareqy 
either positive or negative. Thompson’ 
measurements show that the positive charge 
cannot flow (in the media with which we 
are dealing) ; therefore, wc may state that 
the electric current is a movement of elec- 
trons (negative charges) from the ucga- 
tive pole of the source of pressure to the 
positive pole. 

For further proof let us again consider 
the vacuum tube circuit of Figure 1. We 
have a circuit connccted to the battery B, 
made up of copper conductors and the 
space F—P, which is devoid of all matter. 
The ammeter A indicates that an electric 
current flows in this circuit. Since no pon- 
derable matter exists in the vacuum tube, 
the only possihie carriers of electric charges 
within the tubes are elcctrous. The fila- 
ment F is heated to incandescence in order 
that ionization will take place, and elec- 
trons will be emitted from it. It is neces- 
sary, in order to have any current at all 
in the plate circuit, that the positive pole 
of the battery B be connected to the plate 
P, so that the negative charges (electrons) 
will he attracted to the plate rather than re- 
pelled from it. With the arrangement of 
Figure ! there will be a stream of elec- 
trons or negative charges flowing from F 
to P within the tube, and it follows that 
the current in the plate circuit indicated by 
ammetcr A must consist of a movement 
of electrons from the NEGATIVE pole of 
battery B to the POSITIVE pole. 

Let us not be hampcred by “convention” 
and “old theories,” but endeavor to seek the 
Truth. Then Progress will be assured. 
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THREE GOOD “HOOK-UPS” FOR A 
SMALL RECEIVING SET. 
Four instruments are needed for this 
receiving set, and all are of the 
. Co.” make. They are. one small 
coil, one Miniature detector, one 
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Here Are Three Simple, Yet Very Effective 

Hook-ups for a Small Wireless Receiving 

Set, Which is Equipt with a Tuning Coll, 
Condenser, ‘Phone and Minerai Detector. 


fixt condenser and one Pony telephone re- 
ceiver. In the diagrams. which are self- 
explanatory, A is the Aerial; G the Ground; 
T.C. the Tuning Coll; M.D.—Miniature 
detector; F.C.—fxt condenser and P.R.— 
Pony receiver. With a suitable aeria] and 
ground system, you will be- surprised bv 
the good work this little set will do. Ii 
is interesting to try the different “Hook- 
Ups” to find which works best in your 


locality. 
Contributed by FRED FLOYD, JR. 


HOW TO LEARN THE INT'N’T'L 
CODE ABBREVIATIONS. 


The attached drawing is that of a rotat- 
ing dial to be used in quickly ascertaining 
the definition of the varions International 
Radiotelegraphic Abbreviations. Such as: 





Ciever Dlal Scheme for Use 7 Quickly Ascer- 
taining the Definition of the Various Inter- 


Abbreviations, 
A?—Q S A?, etc. 


national 


Bale Such as 
QR 
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QRA? What ship or coast station is that? 
QSA? Are my signals strong? 

As shown in the drawing the bottom or 
larger disc is made stationary to a wooden 
base and upon it the varions definitions are 
printed above the QK’s and below the 
QS’s, so that when the smaller disc, firmly 
held by the rod holding the handle, is 
rotated in alignment with the letters of the 


- alphabet, the definitions are indicated thru 


the slot cut in the rotating disc. 
Contributed by E. T. J; 


EFFICIENT GALENA DETECTOR. 


Fvervone is sure to have a small piece of 
brass rod for which he can find no use. 
The hard rubber top to an ink bottle in 
connection with a brass cap from an old 
dry cell forms a cup. A garage will give 
you all the slightly worn ball bearings you 
can use and you need but two. If you have 
never broken a ruler with a brass strip in it 
you are a wonder. A few screws, a nut, a 
couple of binding posts and a piece ‘of 
hoard or fiber and you have the makings of 
a good detector. The accompanying illus- 
tration tells the rest. Once you have the 
tension screw, all you do is hook her up 


Conahisker lénsion screw 


8eH/ 
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A Real “Ball-Bearing’’ Detector—‘‘Radio- 

bugs."’ The Cup Swivels Nicely, While the 

Cat.Whisker Arm Is Balanced—a Design 
in Great Favor by Experts. 


and with a second’s adjustment (which 
wont knock out) in coine the signals fine 
and clear. 

Contributed by H. C. BENEDICT, JR. 


NOVEL BUZZER PRACTISE SET. 

In the: drawing (A) is a key of any 
type, mounted oj; a board as shown. (B) 
is a buzzer of high pitch. (C) is a coil of 











Unique Buzzer Practise Circuit in Which the 
‘Phones Are Shunted Across a Resistance 
Coil, in Series with the Buzzer. 


wire which is wound non-inductive; an in- 
ductive coil will not work. This coil may 
be made by using 50 feet of No. 24 insu- 
lated wire, doubling it and winding it 
double, starting with the loop end. Why 
this is done need not be explained here. 
(D) are the battery binding posts, and (E) 
are for the phones. A 75 ohm receiver 


will work fine. 
Contributed hy M. ABRAHAM. 
A HANDY a Se CONDEN- 


The feature of this condenser is that the 
Capacity units are stationary and therefore 
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least apt to get out of order; the switch 
elernent only rotates. The builder can 
make the condenser of any size desired. 
The case is made of hardwood, sandpapered 
and varnished in the usual way, This con- 


to Contoct 
boints 


An Adjustable Condenser Sultable for Use in 

Radio or Spark-Coil Primary and Other Cir- 

cuits. The Switch ts of the Accumulative 
or Integrating Type. 


denser has been found suitable for every 
kind of work where an adjustable eapacitv 
is employed. The scale is read thru an 
index window attached to the moving 
switch blade. 

Contributed by H. B. MASSINGILL. 


DEAD-END SWITCH. 


The ends of coil units are brought to 
switch points. oife on each end of wire, (1, 
2. 3, 4, 5,6, 7). Note the fiber or other in- 
sulated plate, carrying at the under 
edge brass strips (C) which, when disc is 
lurned (by knob B) comiects the switch 
ponts over which the strips lie. D is a 
brass strip which makes contact only with 
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Dead-End Switches Are a Practical Neces- 
sity Nowadays On Alli Radio Receptors. 


outside row of points. Suppose (D) were 
ou point 5. Then the pairs 1, 2, 3 and 4 
would be connected, but 6 and 7 would be 
entirely out of circuit. because (D) touches 
only the outside switch point. D connects 
to ground, 


Contributed by HERBERT RICHTER. 
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Vortex Ring Theory a the Electron 


By F. W. RUSSELL and J. L. CLIFFORD 


HE discussion of the various theories 
ot matter is one of the most im- 
portant problems that confront the 
scientist today. Chemistry, Physics, 
and nearly all branches of science 
hinge upon this question. The atomic 
theory has been thoroly establisht, but 


TO BATT. 


RED LIQUID 
“GUN” 


A Most Beautiful Laboratory Experlment Is that of the ‘‘Vortex Ring’’. 
ratus Here Illustrated Vortex Rings of Varlous Sizes and Kinds Can Be Set Up At Will, By Means of the 
Red Liquid Gun" At the Left of the Tank. Varlous Colors of Rings Can Be Made with Olfferent Solutions. 
t 


ing. They claim that the electron is noth- 
ing more or less than a minute whorl in the 
ether, or as we shall call it an ether vortex 
ring 

When Lord Kelvin brought forward 
about 1870 his famous vortex ring theory 
of the atom, the scientific world hailed with 





The "Gun" Is Actuated By an Electric Bell Movement, Minus the Gong. 


the ultimate structure of the atoms its still 
an open question. The leading theories of 
today make use of smaller particles called 
electrons to form their hypothetica) atoms. 
These particles were first discovered by 
Crookes, and about 1897 were definitely 
proved by Weichert, and Sir J. J. Thom- 
son, to be negatively charged particles 
traveling with the enormous velocity of 
nearly 100,000 miles per second. In addi- 
tion it was found that these particles had 
an extremely small mass. In fact about 
one eighteen-hundredth the mass of an 
hydrogen atom, the smallest known atom. 
The presence of these particles was again 
proved by the disintegration of Radium, 
and even an electric current is now belicved 
to be a flow of these electrons. The elec- 
tron then is one of the most important 
entities in the world today, and yet there 
are very few theories as to the nature of 
the electron. The physicist has side-stept 
the problem in the past by simply calling it 
a hard negatively charged corpuscle, but 
what a hard corpuscle is, is left to the 
reader’s imagination to picture. Lately, 
however, the new school of French physi- 
cists have brought forward the theory 
which seems most complete and astound- 


delight this tangible explanation of the 
structure of the atom. Upon the discovery 
of the electron, however, the vortex atom 
theory was thrown into the background 
and into obscurity. Since the new theory of 
the clectron has been proposed; however, it 
is interesting to repeat and 
discuss the experiments 
with smoke and _ liquid 
rings performed by the ex- 
pertmenters wishing to 
prove the vortex atom 
theory. 

The simplest form of ap- 
paratus needed to produce 
rings of smoke is a round 
cardboard box with a sma)l 
aperture in one end. If 
the box is filled with 
smoke or with fumes of 
Ammonium  Chlorid 
formed by the action of 
Ammonia and Hydrochlo- 
ric Acid, and the opposite 
end tapt sharply, rings 
of smoke will be projected 
from the box and will hold 
their shape for some time. 
The rings move swiftly 
forward, carrying with 





With the Simply Constructed Appa- 


them the same material with which they 
issued from the box, and seemingly possess 
elasticity of form. Altho many interesting 
phenomena may be observed using this sim- 
ple form of apparatus, for accurate and 
detailed experiment the liquid ring appa- 
ratus, described below, will be found the 
more practicable. 

The first requisite is a 
glass tank at least 30 
inches long by 12 inches 
wide and high. A _ gold 
fish aquarium will answer 
the purpose, provided it 
conforms to the dimen- 
sions. If an aquarium is 
not available, a tank may 
be easily constructed by 
making a box with the 
base of wood and the sides 
of glass plates. This box 
should be well coated with 
asphaltum in order to 
make it water tight. When 
the experimenter has pro- 
vided himself with a suit- 
able tank, the next prob- 
lem which confronts him 
is the construction of the 
“oun” or projector with 
which to generate the vor- 
tex rings. An efficient gun 
may be easily manufac- 
tured from odds and ends 
to be found in any ex- 
perimenter’s laboratory. As 
may be seen in the draw- 
ing, Fig. 1, the two prin- ~ 
cipal parts of the gun are 
the liquid container and 
the electric agitator. At 
one end of the liquid con- 
tainer, which consists of 
a round tin box, is fast- 
ened a diafram of 
Phosphor-Bronze sheet or other flexible 
substance. In the opposite end, which may 


be the cover to the box, a Small hole 
about °/1s of an inch is cut, care being taken 
that the sides of the hole are smooth in 
order to insure perfectly formed rings. 





Here We See the Actual Vortex Ring Apparatus Set Up tn the 


Authors’ Laboratory. 
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The box should be made water tight. As 
may be seen in the drawing the agitator 
consists of a stronc electric bell with the 
gong remaved, and the leads taken directly 
from the coils, The hell should be well 
impreenaiod in paraffine or other insulating 
compound so that it may be submerged 
without danger of shart circuit. The bell 
sitould be so placed that the striker will 
simke the center of the diafram a force- 
ful blow when the maguets are energized. 
The best position tor the striker can only 
be determined by actual experiment. 

When the projector has been completed, 
if the experimenter wishes to use red col- 
ored rimes, the liquid container should be 
filled with a solution of Sodium Hydroxid, 
and Pikenealphthalein. Be sure that all the 
air has been expelled, as any air in the 
comtainer causes the rings to be irregular. 
The gun i then lowered into the tank, and 
the magnets energized by means of bat- 
teries, comtrolled by a telegraph key. Rings 
will be seen to issue from the aperture, 
and traverse the leugth of the tank intact. 
li the water is slightly acidulated with 
Sulfuric Acid the rings will immediately 
disappear upon breaking up, If the ex- 
penmenter wishes to make wmilk-white 
ngs, an emulsion of Silver Chlorid can 
be used that will become colorless in 4 
weak solution of Ammonia. To make such 
an emulsion a tablespoonfull of gelatin 
should be dissolved in about a liter of hot 


water. About 15 grams of Silver Nitrat 
previously dissolved in water should be 
added. Then stirring well, add a weak so- 


jution of Hydrochloric Acid until the Ni- 
iral is all precipitated as a chlorid. This 
milk-white solution should be diluted with 
eqical parts of water before using. Rings 
at this solution shot out into a weak solu- 
tion of Ammonia, will hold their form until 
broken, and will then completely disap- 
pear. The amount of current necessary 
for each gun can only be determined by 
practice, and the nature of the rings wished. 
After some practice, the key can be so 
nianipulated as to produce swiftly, or 
slowly moving rings. Two guns should 
be constructed, as it is necessary in some 
@xpiétiments to connect them in series, and 
shoot rings towards each other. The guns 
should be so arranged on handles that it is 
possitle to shoot rings from all angles un- 
dey the water. When the guns have been 
adjusted and the tank filled, the experi- 
meter is ready to begin his experiments. 
The kinetic energy of these rings is con- 
siderable, as shown by several rather in- 
leresting experiments. If a light watch 
chain be suspended in the path of a ring it 
will be noticeably deflected by the impact 
af the ring striking it, altho the ring itself 
is broken, If a piece of light tissue paper 
is tizhtly stretched on a frame, and held in 





The Formation of the Vortex Rings. 
the Dtafram ts Moved from OD to D', the 
Stream Lines of the Liquid Outside the 
Aperture Will Be Somewhat as ts Indicated 
By the Full Lines. The Liquid Bends into 
Sptrats, Each Particle Moving Towards the 
Pitace Where the Pressure is Diminishing, 
and the Ring Formed Continues to Rotate 
Around a Circular Center, 


When 
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the path of the rings, the rings will break 
thru the paper, but in turn are broken up 
by the impact. A pretty experiment is to 
similarly stretch a piece of chiffon cloth and 
hold it before the gun. The rings will pass 
thre it without being broken or disturbed 
in their motion. 

If two guns are placed opposite each 
other, and rings be projected simultane- 
ously, it will be observed that if they strike 
each other fairly, both will be broken up. 
If, however, their path is such that they 
would merely have touched on their edges, 
they will bend out of their course and will 
pass each other without injury. This phe- 
nomenon of the mutual repulsion of the 
rings is in accordance with the modern 
idea of the electron; namely, that they are 
like charges of electricity, which repel each 
other. These vortex rings, of course, are 
not supposed themselves to have any elec- 
tric charge, tho acting like an electron; 
they are simply clever illustrations of wha 
an electron is supposed to be. 

If a ring is shot towards the surface of 
the water in the tank, it will be noticed 
that at certain angles, it is reflected from 
the surface and continues in a new path the 
same as the angle of incidence. At other 
angles the ring will not be reflected but 
will jump out of the water with a spurt. 
Besides being reflected it can be shown 
that these vortex rings can be refracted. 
The tank should be half filled with water, 
and a dense solution of Sodium Chlorid 
siphoned into the bottom of the tank, so as 
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One Way of Making the Liquid “‘Gun’’ for 
Shooting Vortex Rings Thru Water as Shown 
in the titustrations On Opposite Page, 


to make a layer of denser liquid under- 
neath the water. If a swiftly moving ring 


. be shot so as to pass into the salt solution 


at an angle it will be noticed that the ring 
will pursue a slightly downward course, 
curving slightly. 

There are many more experiments in this 
line, which space does not permit wus to 
enumerate. We will, however, name a few 
extremely interesting experiments. The 
aperture can be cut in all manner of forms, 
thereby imparting to the ring various vi- 
bratory movements, or two holes can be 
cut near each other, thus projecting two 
rings at the same moment. Rings can also 
be shot into a lighter layer of oil, which is 
poured over the surface of the water, and 
interesting results may be obtained. If it 
is desired to procure actual models of the 
rings, the gun should be filled with melted 
.paraffine, and the ring shot from a layer 
of hot water into a layer of cold water 
beneath. The rings will harden upon cam- 
ing 1nto the cold water, and may thus be 
saved, 
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A word as to the formation of the rings 
by the gun will doubtless be necessary. 
Referring to Fig. 2 it will be noticed that 
when the diafram D is moved from D 


as ae 
i= if "€ = 
“Smoke rings 
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=oat Agitotor 


fig 3 





The Vortex Ring Smoke “Gun.”” Every Time 

the Bottom or Diafram of the Box is Struck, 

a Smoke Ring issues from the Smalit Opening 
. In the Top of the Box. 


to D’ the stream lines of the liquid outside 
the aperture will be somewhat as is indi- 
cated by the full lines. After the liquid 
has issued from the aperture it would be 
expected that the liquid would move as the 
broken lines indicate. Instead it bends into 
spirals, each particle moving towards the 
place where the pressure is diminishing, 
and the ring formed continues to rotate 
around a circular center. 

Water is one of the best mediums for 
producing vortex rings, because it is in- 
compressible. It has, however, a great 
viscosity, and internal friction, which pre- 
vents their being permanently formed. Ac- 
cording to the mathematician, in a perfect 
fluid, such as ether is supposed to be, a 
vortex ring could never be created, but if 
once formed could never be destroyed. Thus 
an electron, if it were an ether vortex ring, 
as is surmised, would be indestructible. This 
accords with the theory of matter as ac- 
cepted today. 





TESTING THE QUALITY OF MILK. 


By means of two simple tests it is possi- 
ble to determine with a reasonable degree 
of accuracy the quality of milk. A qualita- 
tive test to show whether the milk contains 
water or not is made in the following man- 
ner. Take a perfectly clean steel hatpin 
and immerse it point down into the milk. 
If on withdrawing jt a film of milk covers 
the same, there is‘no free water present. 
On the other hand the presence of water in 
small quantities will prevent the milk ad- 
hering to the pin. 

Should the above test show the presence 
of water the percentage of the same can be 
obtained in the following manner :—Take 
an ounce of plaster of Paris and wet it 
with the milk under test till a smooth paste 
is formed. Allow the paste to dry, de- 
termining the length of time that elapses 
before it hardens. The percentage of water 
cay then be obtained from the following 
table: 


Time % Water Time % Water 
20 min. 75 5 hrs. 1234 
30 min. . 50 6 hrs. 10 

i hr. 40 7 hrs. 7 
2 brs. 25 8 hrs. 5 
3 hrs. 20 9 hrs. 2y% 

4 brs. 15 10 brs. 0 


This test depends on the fact that the 
cream in the milk retards the hardening. 


Contributed by T. W. BENJAMIN. 
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“Ball Ligl 


By 


N the January, 1916, issue of the Exec- 
TRICAL EXPERIMENTER you publisht a 
discourse on “Ball Lightning,” and gave 
instructions for the experimental pro- 
duction of it. Thru the kindness of 


Mr. Porter, Instructor in Physics at the 





This 


Is Another 
Baill Traveiled In a Very Crocked Path to the 
Positive Electrode, and Here Exploded. The 
Force of the Explosion Was So Great that a 
Part of the Spark-Ball Was Thrown to the 


‘"Freak'’ Olscharge. The 


Other Slide of the Positive Electrode, from 
Whence it Continued to the Positive 
Electrode, 


Allegheny High School, I have been able 
to make the several photos accompanying 
this letter. Under each photo there is 
given a short description of the circum- 
stances under which each discharge was 
ore and the phenomena connected there- 
wrth, 

In making these photos a 75,000 volt 
Toepler-Holtz static machine was used. 
The distance between the sharp metal 
points was from 5.5 to 6 centimeters. This 
distance must be found by experiment, and 
altho it is absolutely essential to have the 
correct distance between points, it will 
nevertheless differ with the capacity of the 
static machine. 

Much trouble will be encountered if the 
sharp points, used to produce the discharge, 
are not free from grease and highly pol- 
ished. The best way to polish the points 
is to take a litthe powdered chalk (black- 
board chalk which has been scraped to a 
fine powder with a knife) and put it on 
some kind of cloth and turn the point of 
the clectrode, at the same time giving 
considerable pressure to the cloth where 
the point is being turned. 

The best connection for the electrodes 
was found to be obtained by means of two 
brass chains. 

Two large-sized, sharply pointed darning 
needics suitably mounted form admirable 
electrodes. It is practically impossible to 
use blunt needles. 

There will be mtch trouble in finding 
the correct spacing for the electrodes and 
it will probably require some experimenta- 
tion. In any case the spacing is dependent 
on the power of the static machine. 





Some Trouble Was 


Encountered [tn Getting 
this Spark-Ball to Form. Evidence of This Is 


Shown By the Plate Selng Exposed By a 
Tiny Charge Or Burst of Light On One Side 
of the Negative Electrode. The Uneven 
Course of the Spark-Ball is Clearly Defined. 


When the plate is put under the elec- 
trodes be sure to get the emulsion side up, 
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vtning’’ Experiments | 


SAMUEL 8S. WEISIGER, Jr. 


as the discharge occurs better when the 
plate is placed in this manner. 

When the plate is under the electrodes 
and the static machine has been started, 
the spark ball should form very quickly. 
After the ball has detached itself from the 
electrode. turn the machine very slowly in 
order to expose the plate longer. The rate 
of travel of the spark ball is proportional) 
to the specd of the static machine. 

Should the machine be stopt before the 
spark ball reaches the other electrode, the 
plate will only show the path of the ball to 
that point. 

bard 2 x x * 

Knowing that there is considerable in- 
terest in these “Ball Lightning” experiments 
we have republisht below the original di- 
rections for producing ball lightning in the 
laboratory as outlined by the famous 
French scientist—M. Stéphane Leduc. His 
experinient makes possible the production 
of a slowly moving globular spark not 
easily obtainable in any other way, in so 
far as we know. 

To produce this imitation ball lightning 
it is necessary to employ two very fine 
highly polished metallic points, each of 
which jis in connection with the positive 
and negative poles, respectively, of a static 
machine of sinall or medium size. These 





Scheme for Producing Bail Lightning In the 
Laboratory with Static Machine, Photograph 
Plate and Two Needles. 


two metallic points must rest perpendicu- 
larly, as our illustration indicates, on the 
sensitive face of a gelatin bromid of silver 
photographic plate, which is placed on a 
metallic leaf, such as tinfoil. The two 
metal points are spaced abont five to ten 
centimeters apart. When the static ma- 
chine is operated an effluvium is produced 
around the positive point, while at the 
negative point there is formed a lInuminous 
fireball or globule. 

Now, when this globule has reached a 
sufficient size, it will be seen to detach it- 
self from the metallic point, which then 
ceases to be luminous. and the globule will 
begin to move forward slowly over the sur- 
face of the plate, taking various curved 
paths and eventually it will set off in a di- 
rection toward the positive metal point. 
When it reaches this electrode the effluvium 
is extinguisht and all luminous phenomena 
ceases. Further, the static machine acts 
as if its two poles were short-circuited, or, 
in other words, united by a conductor. 

The velocity acquired by the luminous 
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globule as it travels is quite slight, it tak- 
ing from one to four minutes for it to tra- 
verse a path of six centimeters in some 
cases, and before reaching the positive elec- 
trode the globe bursts into two or more 
luminous balls which individually continue 





This Is Probabiy the Best Photo of the Set, 
the Spark-Ball Being the Largest Obtained. 
You WIIl Notice the Manner In Which the 
Ball Broke tnto Two Parts and Each Part 
Proceeded to the Pole. The €Effluvlum 
Around the Positive Pele Shows Signs of a 
Violent Expiosion As Will Be Noted By 
Closely Examining the Tree Formation Made 
By the Bursting Spark-Ball. 


their journey to the positive electrode. On 
developing the photographic plate (which, 
of course, should be placed tnder a ruby 
light while the foregoing experiment ts 
conducted) there will be found a trace on 
it of the exact route followed by the spark 
globule—the point of explosion, the routes 
resulting from the division, and the efflu- 
vium around the positive electrode point. 
Also, if one should stop the experiment be- 
fore the globule’s arrival at the positive 
electrode, the photograph will only give the 
route to that point. The fireball takes for 
its course the conductor, which apparently 
short-circuits the static machine, If sul- 
fur or some other powder is thrown on 
the photographic plate while the experi- 
ment is being conducted, and also while the 
ball is moving, its path will be marked by 
a line of aigrettes, looking very much like 
a luminous rosary. 

(The Editors will be glad to hear from 
any of our readers who have made experi- 
menis in this direction. Photographs are 
particularly weleome.—Eb.] 


HORSE-POWER OF WIND MILLS. 


Below is given a table showing the actual 
useful horse-power developed by a windmill 
working under different conditions. 


HORSE-POWER OF WINDMILLS 


Dian. of Velocity of Wind, Miles per hour 
Wheel 8 10 ie 16 20 25 30 
in Feet 
Actual useful Horse-Power Developed 
12 0 A, wy “eee i 2 
16 y % 4 1% 2% 3! 4, 
20 +4 1% 2 4 Su” 7 
25 1% IK 3 4% 6 8 10 
50 of 4 5% 7 9 12 
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This is One of the "Freak" Sall Lightning 
Olscharges. The Spark Ball Formed At the 
Negative Electrode and Travelled Straight 
for the Positive Pole, But Old Not Reach It. 
It Disappeared Without Exploding. The 
Machine Was Kept Golng and for Some Un- 
known Reason Another Ball Formed and 
Backed Away from the Negative Electrode, 
and Broke Into Two Pleces Sefore it Reached 
The Positive Electrode. 
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A Useful Electrical Laboratory 


SWITCH-BOARD is a valuable ac- 
cessory to any Experimenter’s 
electrical Jaboratory. The switch- 
board here described is intended 
for use on an alternating current 

circuit of 110 volts, 60 cycles frequency. 
But if the switch-board is to be used on a 
direct current circuit the only changes neces- 
sary are the substitution of D. C. instru- 
ments and the removal of the low voltage 
transformer. 

The marble or sjate panel is 3 ft. 10 in. 
long, 2 ft. 6 in. wide and 1 or 1% in. thick. 
It is supported by two angle iron uprights, 
2 x 2 inches, and 6 ft. 4 in. Jong, plus four 
inches which is bent back as a foot as illus- 
trated in Fig. 4. To make this bend saw 
off one side of the angle four inches from 
the end and after heating it red bend at 
right angles by putting it in a vise. Use 
a hammer to make a square bend. The 
panel is fastened to the angle irons by six 
% inch bolts as shown in Fig. 1. The 
weight of the marble or slate is supported 
by a piece of angle iron across the bottom 
of the switch-board fastened as shown in 
Fig. 5 (a bolt can be used instead of a 
rivet). The top of the board is braced to 
a wall by means of a flat piece of iron bent 
on one end to permit it being bolted to 
the wall. 

A marble drill should be used in drilling 
the marble, but an ordinary drill will serve 
the purpose. Water will help to drill either 
marble or slate. 

We are now ready for the instruments 
and switches. The voltmeter is preferably 
a Weston model 151, O0—150 volt scale 
range. The ammeter is the same model, 
0O—150 amperes scale range. Both instru- 





Detalls of Transformer, Stiding Switch, Switch-Board Support 
and Other Parts Used in Be the Laboratory Switch. 
Oard. 


Switch-board 


By H. DANNER 


ments are 914 inches in diameter. Al! con- 
nections are made at the back, conforming 
to standard switch-board practise. 

The main line cut-out is of 100 amperes 
Capacity and is located be- 
tween the instruments. The 
main line switch, ]00 am- 
peres, connects the bus-bars 
to the line. The ammeter is 
connected in series with the 
switch (see Fig. 1}. The 
vo}t-meter is connected to a 
small, doubfe-pole, double- 
throw knife switch, one side 
of which is connected across 
the main bus-bars and the 
other side across the step- 
down transformer outlet. 

The upper set of (copper) 
bus-bars are 54” x %” x 24” 
and are spaced two inches 
apart. The bars leading 
from the main line switch 
to the second set of bus- 
bars are of the same size. 
The lower or second set of 
oe are Y%" x 3/64 x 


The bus-bars are fastened 





by No. 8—32 copper or Sahin fi _ e 
rasS machine screws (%” PPX (Pox ‘@--- te 

in diameter). All connec- €3'C3- ‘quenced e 
tions must be well made. | Brame ee Chorgg & ‘e) 
The bars are insulated by O} eg Sd PO Stage Fog @ 


bending them up and over 
the other bars. The switches 
are connected to the bus- 
bars by short pieces of cop- 
per bars. 

The upper row of switches 


on each side. Al] the 
switches have fuse clips 
attached of proper Ca- 
pacity. 

The four switches in 
the lower row are 15 
amp. D.P.S.T. switches. 

Below this row are 
placed three plug recep- 
tacles, two polarized and 
the other unpolarized, 
located as shown in the 
drawing. A double-pole 
double-throw 15 ampere 
switch is placed in the 
middle with a_ small 
charging rheostat on the 
right. This switch con- 
nects the storage battery 
to the motor-generator 
and to the discharge ount- 
let. The plug receptacle 
on the right is connected 
directly to the motor- 
generator and affords a 
source of direct current. 
The one to the left of 
the switch is connected 
to the storage battery 
and is of use in many 
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experiments. The plug on the left side is 
connected to the step-down transformer. 

The service to which the individual 
switches are put depends upon the needs 





1 —— 





ea 
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consist of 
100 OND 

two 60 a 
am p : 
D.P.S.T ; 

° . = . > fi H f 
switches 9 
placed Bu The Experimenter Desiring an Attractive and Efficient 
the cent€r Switch-Board Will Find the Design Here Suggested an 
and two Excellent One. It Is Fitted with A. C. Low Voltage Trans- 
30 amp former and DO. C. Battery Charging Rheostat, as Well as 
D.P.s T Voit and Ammeter. 
switches 


of the experimenter. The two 60-amp. 
switches are intended for the arc, electric 
furnace, or for a 5 K.W. step-up trans- 
former and other apparatus requiring over 
30 amperes. The switch for the arc is 
connected to the stage plug at the bottom 
of the switch-board. A variable resistance 
is connected in series with the stage plug. 

The first switch on the left-hand side, 
second row, connects the primary of the 
step-down transformer to the line. The 
next switch to the right is for a high volt- 
age transformer. Then comes the hand 
wheel or knob of a smal] field rheostat for 
the motor-generator. The field rheostat is 
mounted behind the board in such a position 
as not to interfere with the other apparatus. 
To the right of this comes the motor-gen- 
erator switch, and on the right is the switch 
for the lights. 

The transformer slide at the lower left- 
hand side consists of a 34” square brass rod 
1414” long. Over this rod a 34” square 
hollow tube, ] inch Jong is fitted, with a 
handle and spring contact large enough to 
cover only one contact point at a time. 
The contacts can be made from 34” round 
brass rod and fastened and connected in 
the same manuer as starting box contacts. 
Use your judgment in all of this work. There 

(Continued on page 753) 
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Experiments in Radio- Activity 


N the first installment the construction 
of a super-sensitive electroscope was 
outlined, and the conduction of elec- 
tricity thru gases partially discust. 
Before going further into the mys- 
teries of radio-active phenomena it is fitting 
that further experiments with this electro- 
scope should be given. Another method 
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Home-Made Telescope-Electroscope For Use 
In Studying the Retardation of Alpha Par- 
tieles By Aluminum. 


for the detection of tons will also be given. 

The retardation which an alpha particle 
experiences in its course thru matter, de- 
pends entirely upon the atomic weight of 
the atoms thru which it passes. Bragg and 
Kleeman found that the retardation of the 
alpha particle was approximately propor- 
tional to the square root of the atomic 
weight of the substance. In the case of 
metals, their weight per unit area, required 
to completely overcome the alpha radiation, 
iS Proportional to the square root of their 
atomic weight. 

It was found that the retardation of the 
alpha particle by complex molecules was an 
additive property. For, consider that a 
molecule is composed of N number of 
atoms of atomic weight W, together with 
N’* number of atoms of atomic weight W’, 
etc. Then the retardation of the alpha par- 


ticle is N \AW +L Ny AAV? 





== ————— 


Fig. 3.-—-A Very Interesting Experiment Can Be 
Conducted With a Gelssler Tube and Spark Gap, 
Excited By a Spark Coil, in Connection With Some 
The Radium Will Dim the Tube, 
the Spark In the Gap Becoming Heavler. 


Radium Bromid. 





By IVAN CRAWFORD 


PART II[—lIonization (Continued) 


Sir Ernest Rutherford has determined the 
specific retardation of alpha rays in metals 
both by observation atid calculation. A few 
of his results with the commoner imetals are 
given below: s is the observed stopping 
power of the atoms in terms of air as 
unity; w is the atomic weight. It will be 


noticed that the quotient s/ \Yw is approxi- 
mately equal in all cases. 


Metals. Al. he Ca... Pr 

— 1495 2.29 246 © 4.27 
Vw 5.2 748 7.96 14.35 
s/ Vw x10 287, 307, 309 298 


By a series of simple experiments the 
reader may determine the retardation of 
alpha particles by thin sheets of the com- 
moner metals. On a grounded metal disc a 
quantity of radium bromid is placed. See 
Fig. 1. Thin sheets of 
aluminum, brass, copper, 
iron and Jead should then 
be interposed between this 
active material and the 
electroscope. The discharg- 
ing current should then be 
measured as outlined in 
the previous paper. The 
sheets of the various 
metals should be of the 
same thickness to allow 
comparison. It will be no- 
ticed that the experimental 
results wil] compare very 
favorably with the calcu- 
lated values. 

A very interesting ex- 
periment is to interpose 
successively various thick- 
nesses of aluminum be- 
tween the radium bromid 
and the electroscope. With 
the clectroscope empty tne 
gold leaf past over five 
divisions on the scale in 
412 seconds. The time 
with wncovered radium 
bromid was 15. seconds. 
Upon placing a sheet of 
extremely thin aluminum leaf over the 
ionizing agent the electroscope discharged 
in 25 sec., showing that a portion of the 
alpha radiation was stopt by the 
aluminum leaf. When a sheet of 
aluminum foil about .001 of an inch 
thick was interposed, the electroscope 
was discharged in 137 sec. A sheet 
of aluminum .0] of an inch thick 
cuts off the entire radiation, and the 
ionization caused by beta particles, 
which easily penctrate this ohstacle, 
is very smal], discharging the electro- 
scope in about 380 sec. A sheet of 
lead cuts off the entire radiation, the 
electroscope discharging the same as 
when empty. 

To determine the retardation of 
alpha particles hy aluminum the fol- 
lowing experiment may be performed. 
The radium bromid is covered by suc- 
cessive layers of aluminuin leaf and 
the discharging current measured in 
each instance. For radium the ioniza- 
tion falls off in geometrical progres- 
sion as the thickness of the aluminum 
is increased. Thus, as Makower has 
shown, where Io is the intensity of 
the active substances uncovered, 
then I is the intensity when a 
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thickness of aluminum, t, is interposed. 


[= Toe—™* 

Where e is the base of the Naperian 
logarithms and A is an absorption constant 
which has a different value for each sub- 
stance. It is proportional to s in the pre- 
ceeding table. This law holds true for 
homogeneous radiations, but when using 
ordinary radium bromid as an ionizer, four 
sets of rays are given off, each having a 
different penetrating power. Until the 
thickness of the aluminum is great enough 
to cut off one set of rays the law given 
above will hold true. The author has 
found that about 6 thicknesses of aluminum 
are sufficient to cut off the first set of ra- 
diations. In the accompanying graph Fig. 2, 
the full line indicates the successive stop- 
ping powers up to 6 thicknesses of alum- 
inum leaf for radium as determined by 
Rutherford. These results were obtained 
by the author and experiments by the 
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| HH iz ZESee8Ee 


Seat 


Thickness of Ofurrunum 
f ei 2 


Graphle Chart Showing the Effect of Different Thicknesses of 
Aluminum In the Retardation of Aipha Particles. 


reader should be proportional to these. 

That the radiations given off by radio- 
active materials ionize the air into positively 
and negatively charged carriers can be 
readily proven by the following experi- 
ment: Connect a spark gap with an induc- 
tion coil and with a vacuum tube as indi- 
cated in Fig. 3. <A large Geissler tube will 
give excellent results, the larger the better. 
The spark gap should be capable of fine and 
delicate adjustment. The coil must not 
give too strong a discharge, but the dis- 
charge must be very steady. Arrange mat- 
ters so that the coil gives a stcady discharge 
at the spark gap and then draw the elec- 
trodes apart until the discharge just passes 
thru the vacuum tuhe, only an occasional 
spark crossing the gap. A small quantity 
of radium bromid is then brought into the 
vicinity of the spark gap. Whea this is 
done the Geissler tube will be partially 
dimmed and the discharge will pass by way 
of the spark gap. The greater the amount 
of radium lbromid used the more the tube 
will be dimmed, This is caused by the ions 
formed by the radiations from the active 
radium broimid. If care is taken that the 
conditions named abnve are secured the ex- 
periinent will alwavs he successful, 

(To be continued) 
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Experimental Mechanics 


NOTHER valuable feature that the 
lathe possesses ts the cutting of 
tapers. Standard tapers are rated 
at the amount with which the diam- 
eter changes in a foot’s length. We 

will take as an instance the standard Brown 
and Sharp taper, which is one-half inch per 
foot, and how it 1s turned in the lathe. 





Measuring Off the Required Distance Be- 
tween the “Live” and Tail-Stock Centers, 
Preparatory to Turning a Taper in the Lathe. 


First, it can be turned by the use of a 
taper attachment on the saddle of the ma- 
chine, or else by offsetting the tail-stock 
from its regular central position to give the 
required rate of change in the diameter. I[n 
all taper attachments the settings are grad- 
uated to read direct. Thus it is easy to set 
the tool for cutting the prescribed taper. 
The second method of offsetting the tail- 
stock is not as simple as the first. If the 
distance of the center points enter the work, 
or the mandrel is ignored, the mandrel 
length can be considered as the distance be- 
tween the central points. In order to de- 
termine at what length the centers shall be 
oftset for a given taper, a simple arithmeti- 
cal calculation will be required. This is 
done by multiplying the length of the work 
or mandrel in feet by one-half the required 
taper in inches. To tum a Brown aud 
Sharp taper on a piece of work nine inches 
long, the problem would work out in the 
following manner. This particular calcula- 
tion refers to the one-half inch taper per 
foot specified in the opening paragraph of 
this lesson: 

1% 


3 
— x — = 0.1875 = — inch. 
12 1 


2 6 

The value of 3/16 inch would be the re- 
quired amount necessary to offset the cen- 
ter of the tail-stock. The off-centering is 
accomplisht by unscrewing the set screw 
on the base of the tail-stock and shifting 
it towards the cutting tool 3/16 inches away 
from its original center-line position. Fig. 
1 illustrates the simplicity of accurately 
figuring the exact position of the respective 
centers by the use of a steel scale or rule. 

It will be noticed that in the above Ilus- 
trative problem that both the length and 
amount of taper are given. However, at 
times it happens that the amount of taper 
is not given. Let us suppose that a prece 
eight inches in length is to be turned on one 
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Plainiy How a Piece of 


Diagram Showing 
Stock is Placed Between Off-Set Lathe Cen- 
ters When It !s To Be Turned On a Taper. 


By SAMUEL D. COHEN 
LESSON X 


end. The taper portion should be four 
inches in length. The difference in diam- 
eters of this four inch section is to be one- 
half inch. The problem is, how much must 
the tail-stock be offset? If the taper is % 
11 4+ inches, it would be 1% inches in a foot 
or three times as great. and the tail-stock 
would be moved over one-half of 11% inches 
or ¥% inch. This calculation holds good 
were the piece a foot long, but as it ts 
S inches. or % of a foot, the tail-stock 
should be moved over 4 x %, or ¥% inch. 
Should the piece be twenty inches iong, the 
tail-stock would be moved 14% x %, or 1% 
inches. 

The above problem was assumed for 
simple calculation, the lathe centers merely 
touching the ends of the working piece, 
thus making the length of the piece the 
same as the distance between the centers. 
In actual practise the depth of the centers 
in the work must be considered. The cal- 
culation should be as accurate eas possible 
to avoid continually changing the tail- 
stock in order to get a reasonably good 
taper fit. The necessity of considering the 
exact distance between centers depends 
somewhat upon its length. If the piece is 
very long the actual taper will differ consid- 
erably from the calculated taper. If each 
center enters the piece % inch they would 
enter a total of 1% inch. The ena of the 
piece should thus be reduced by % inch in 
the calculation. While turning the taper, 
the calipers should be used frequently so 
that it may quickly be determined whether 





Eccentric Discs For Steam Engines and the 

Like Are Bothersome Jobs To Turn. This 

Diagram Shows How An Eccentric is Readily 

Centered On An Arbor Having Off-Set 
Centers. 

or not the tail-stock 1s correctly placed for 

the job in hand, 

In order to test the accuracy of the taper 
as it is turned it shonld be prest lightly 
into a standard tapered hole and worked 
back and forth sufficiently to mark the 
places where bearings points occur. If the 
work has been lightly covered with some 
marking pigment (chalk), the bearing 
points will be more distinct. However care 
must be taken that the coating is not too 
heavy, as it will be liable to deceive the 
amateur. Adjust the taper setting until a 
correct fit is obtained. 

Another very good method of testing the 
exactness of the taper is to obtain another 
taper mandrel or form of standard size, 
having the same taper pitch. and placing its 
surface against the one cut, as shown in 
Fig. 2, where either A or B can be the 
standard. Then set a pair of calipers on 
one side, and run over the entire surface 
with the same setting of the calipers. If no 
indication ts shown of surface irregularity 
the taper is said to be true; if high or low 
marks are present, the taper is not true and 
a readjustment of the tail-stock setting is 
necessary to correct it. 

In turning down a taper the centers must 
be employed. This work must be turned 
down with the aid of the face plate and dog 
shown in Fig. 3, which illustrates the posi- 
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tion of offset work for taper cutting. A 
lathe chuck cannot be used for this class 
of work, as the piece to be turned down ts 
kept rigidly in place in a central position, 
thus preventing its position from being 
offset. The chuck ts used only when a 
taper attachment is employed. It should 





One Method of Testing the Accuracy of a 

Tapered Piece By Placing It Alongside a 

Standard Taper, and Running the Callpers 
Over Them. 


never be used otherwise. At times in cut- 
ting a very short taper or conical point and 
when a compoutd rest is at hand the com- 
pound rest is turned to an angle equal to 
the angle of the taper to be cut. How- 
ever it is advisable to adhere to the simple 
method of cutting a taper and as soon as 
the novice feels quite safe with this method 
he will then be at liberty to try those more 
difficult, 

The experimenter who is mostly familiar 
with the use of the lathe for turning con- 
centric objects will now see that the lathe 
is just as useful in turning objects of ec- 
centric shape. The most common of such 
objects is the eccentric which operates the 
valves of a steam engine. If the work has 
a hole thru it, as in the above example, the 
hole is first finished to the required dimen- 
sions and then a mandrel is used for carry- 
ing the work on the lathe centers. While 
the mandrel has been built on one set of 
centers exactly true with its axis, for con- 
centric turning, it has a second set of cen- 
ters which offset the amount required for 
the eccentricity specified. In the case of ec- 
centrics made solid with the shaft, there 
are two sets of centers, one for turning the 
shaft—and the other for stabilizing the op- 
posite end of the shaft. Fig. 4 shows how 
such an eccentric is arranged in the lathe 
for proper turning. Note the position of 
the central axis of the object with respect 
to the Jive and dead centers of the lathe. At 
certain times the specified eccentricity is too 
extreme to allow both pairs of centers 
coming within the limits of the diameter of 
the shaft. Special ends may be cast, forged 
(or clamped) on the ends of the work, and 
can afterward be machined off. In crank- 
shaft turning, special attachments should 
be provided for the ends of the shaft, or 
special chucks for eccentric turning may 
be made to hold the work. 

The turning of crank pins on shafts is 

(Continued on page 749) 





Blocking Up a Crank Shaft By Pleces 5-5, 


and Clamps 3-3, So As To Make It Rigid 
While the Bearing 1 Is Being Machined in 
the Lathe. 
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Experimental Chemistry 


ARSENIC: History. 


HE ores of Arsenic, in the form of 

its two sulfids, Realgar and Orpi- 

ment, were known to the Alchem- 

ists. Geber was familiar with the 

oxid, and Mangus refers to the 
metal: but Brandt, in 1773, first showed 
that white arsenic was obtained by burn- 
ing the metal. 
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Dialyzer Used For Separation of Arsenic 
Prior to Applying the ‘Marsh’ or Other Test 
For the Element. 


Occurrence. 


This metal is quite widely distributed in 
nature, while in the free state it is occa- 
sionally found in distinct crystals. It 1s 
more abundantly distributed in the com- 
bined stated. as Arsenolite {As:Os], or the 
sulfids, as Orponent [As:S3], and Realgar 
[As:S:], or in the form of the metallic 
arsenids. Arsenical tron [FeAs:], and Ar- 
senopyrit [FeAsS]. It is also found in re- 
ducing ores of Nickel, Cobalt, etc.. being 
obtained as a by-product of Cobalt Glance 
{CoAsS] and Nickel Glance [NiAsS]. 


Preparation. 


Metallic arsenic is prepared by subliming 
the native mineral or by reducing arsenous 
oxid with charcoal: 

As:O; + 3C = 2As + 3C0O. 

Probably the largest quantity is prepared 
by subliming arsenical pyrits: 

2FcAsS = 2As + 2FeS. 

{n the first process above mentioned, the 
arsenical pyrits are oxidized by roasting, 
that is, heating with access of air. This 
gives the oxids of the three elements, 
Fe:O;, As:O:, SO:. The first remains be- 
hind in the retort, SO: escapes as a gas, and 
As:O; sublimes. It may be purified by re- 
subliming. The metallic arsenic is obtained 
by reducing the oxid with charcoal. 

A::0Os + 1 3CO + 2As. 
2As.0; + 3C = 3CO: + 4aAs. 

Some Arsenic can be obtained by exclud- 
ing air and heating FeAsS. 

FeAsS = FeS + As. 


Properties. 


Arsenic appears usually in the form of a 
steel-gray, brittle, crystalline mass, of me- 
tallic luster. 

It is a good conductor of electricity. 

It is casily volatile, then possessing a 
garlic odor. 

It hardens lead when alloyed with it; 
hence its use in shot mannfacture. 

When roasted in air, it forms As:QOs. 
When air is past over it in a hot combustion 
tube, it burns with a blue flame. 

It has great attraction for chlorin, burn- 
nae it like antimony, to form the chlonid, 
AsCh. 





By ALBERT W. WILSDON 
Thirty-third Lesson 


Like its salts it is poisonous when taken 
into the stomach. 

At a temperature higher than I80°C., it 
unites directly with most elements. 

It unites with metals to form arsenids, 
analogous with the sulfids. 


Oxids. 


Two oxids are known Arsenious Oxid 
(As.0.) [usually written As:Os and called 
arsenic trioxid, Arsenions Acid, Arsenic, 
White Arsenic, etc.], and Arsenic Oxid 
[As:Os]. The former only is important, be- 
ing the most inportant commercial com- 
pound of the element. From this other 
compounds of the metal are formed. It is 
a white substance, sometimes amorphous 
and sometimes crystalline, which resembles 
flour when pulverized. It dissolves very 
slightly in cold water, upon which its par- 
ticles seem to have a repelicnt action, but 
on boiling for a long time more dissolves. 
The best solvents are Hydrochloric Acid 
and Alkalies. With Hydrochloric acid it 
forms: 


As:O: -++ 6HCI = 2AsCl; + 3H:0. 


Salts. 


There are two classes of salts, the —ate 
and the —tte, of which Sodium Arseniat 
([NasASO,.] and Sodium Arsenit [NazAsOs] 
are examples. In the former, the valence 
of Arsenic is 5, in the latter 3. The —ite 
salts are more frequently met with. The 





Successive Stages In Preparing a ‘Marsh 
Tube.” 


Sulfid [As:S:} is a permanent and brilliant 
yellow pigment made by passing Hydrogen 
sulfid gas into a solution of an —ite salt. 
Scheele’s Green [HCuAsOs] and Schwein- 
furt or Emerald Green [CulAsO;]:.CuAsOs; 
C:H:0s) both go under the name of “Paris 
Green,” and are much used as pigments, 
especially for green window blinds, ship- 
ping tags, silks, ete.; also extensively cm- 
ployed by farmers to exterminate the po- 
tato beetle. Wall papers at one time almost 
always contained Arsenic, but now—owing 
to better substitutes and legislative proliibi- 
tion—they rarely contain it. Schecle’s 
Green is made by adding a solution of 
copper salt, as CuCh, to an arsenious salt 
solution, as I4Na:AsQs. If these are nearly 
neutral, a precipitat of HCuAsQO: is ob- 
tained, but if strongly acidified with Hy- 
drochloric acid or alkalized with NH.OH, 
no precepitat falls, which is the same as 
saying that Scheele’s Green is soluble in 
either of the reagents. Fowler’s Solution 
—used in medicine—is Potassium Arsenit. 
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Tests. 


There are Four important tests, Afarsh’s, 
Reinseh’s, the Carbon, and the Hydrogen 
Sul fid. Besides these there are The Modi- 
fied Gutzeit Test, Bettendor fs, etc. 


MARSH’S TEST.—This is the most 
delicate and interesting, and consists in 
first forming Arsin [AsHs], then decom- 
posing it and subliming the arsenic. Any’ 
soluble arsenical compound in presence of 
nascent hydrogen forms Arsin, which is 
readily decomposed by heat, when the ar- 
senic sublimes. By this process a quantity 
far too small for the most delicate balance, 
can be detected,—in fact a mere trace of 
the element. 


Explanation Suppose the compound to 
have the composition AsXs. in which X is 
any nonmetallic monad. Hydrochloric acid 
gives this reaction: 


AsXs + 3HCI = AsCls + 3HX. 


Nascent Hydrogen decomposes 
and combines with both elements. 


AsC}s + 6H = AsH; + 3HCI 


The Arsin passes out and is burned to- 
gether with the excess of hydrogen. 


2AsH: -- 60 = As20s -- 3H:0. 
A Bunsen flame decomposes the Arsin. 
AsH:= As ~- 3H. 


when the metal snblimes in the capillary 
tube. The question arises whether any 
other element than arsenic would act in a 
similar way. Antimony acts almost ex- 
actly like it, forming gaseous and com- 
bustible Stibin [SbHsJ, which likewise de- 
composes and sublimes as a metallic mir- 
ror. Several tests serve to distinguish the 
sublimed Arsenic from Antimony, the best 
being the solubility of Arsenic in Sodium 
Hypochlorit [NaClOJ and the insolubility 
of Antimony. The quantity of Arsenic can 
be determined by comparing the depth of 
shading of the deposit with that of tubes 
containing a known quantity. 

REINSCH’S TEST.—This consists of 
depositing Arsenic on copper, then oxidiz- 
ing the Arsenic and subliming the AsO: 
formed. 


The compounds of Arsenic will first 
change to AsCls by Hydrochloric acid. The 
copper in the heated acid will withdraw the 
arsenic and deposit it, leaving copper 
chlorid in solution. Heat will vaporize the 
arsenic, which at the same time will com- 
bine with the oxygen in the tube to form 
As:Qs, and this in turn will sublime as a 
white solid on the cold sides of the tube. 
Identification is then made by examination 
under a microscope, when a portion of it 


(Continued on page 750) 
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This department will award the following monthly prizes: First Prize, $3.00; Second Prize, $2.00; Third Prize, $1.00. 
urpose of this department is to stimulate experimenters 


The 











towards acconiplishing new things with old apparatus or old material, 


and for the most useful, practical and origina) Idea submitted to the Editors of this department, a monthly series of prizes will} be awarded, 


For the best idea submitted a prize of $3.00 is awarded; for the second 
article need not be very elaborate, and rough sketches are sufficient. 


Make sketches on s€parate sheets. 


FIRST PRIZE, $3.00 


AN ELECTRIC FLAG FOR THE 
LAPEL. 


The materials necessary for this are: 
3 feet of electric cable, a flashlight bulb, 
a flashlight battery, a small U. S. (or 


lecttic cable 


1g 4 f19.6 





fig. 


An Electric Lape! Flag Which Anyone Can 
Make from a Piece of Twin Cord, a Pocket 
Flashlight, and a Smalsl Paper Flag. 


service flag) paper flag and some card- 
board. Fix the cable as shown in Fig. 
1, and then bend both wires on each end, as 
shown in Figs. 2 and 3. Make a cardboard 
box an inch larger each way than the flag 
and ¥-inch thick. On the front cut out 
an oblong opening '%-inch smaller all 
around than the flag. Paste the, flag over this. 
Contributed by FRANCIS V. SLAGT. 


INTENSIFYING THE SHOCK 
FROM MAGNETOS. 


Most peopie are aware that the “mag” out 
of an old-fashioned telephone makes a fine 
“shocker.” My “rig” will increase its shock- 
ing capacity tremendously, as all who try it 
will be fain to believe. 

Cut a piece of thin brass of suitable 
size to rest against the driving wheel when 
it (the brass )/is secured to the base. No 





Addition of a Slmpte Spring Greatly !n- 
(eae: the Strength of Shock Obtalnabie 
from a Magneto. 


. 


¢ 





- i 
dimensions are given as’the mageto-ringers 


vary in size. 
Contributed by L. G. S. TROREY. 


SECOND PRIZE, $2.80 


THIS MICROPHONE MAKES 
AUDIBLE THE FLY’S FOOT-STEP. 


This microphone, when properly con- 
structed, is capable of making audible the 
footfall of a fly, the drawing of a thread 
across the instrument, the slightest touch 
on the table on which it is placed, the blow- 
ing of one’s breath upon it, etc., etc. To 
construct this instrument first take a cigar 
box and remove the lid. Next hunt up a dis- 
carded alarm clock and remove the hair- 
spring. Secure a piece of wood, 4”x14” 
upon which to fasten the uprights, and a 
piece of copper sheeting or any other suit- 
able metal for the uprights. Connect these 
as in the diagram. From an old flashlight 
battery obtain the necessary carbon. Fasten 
the hair spring onto one upright, and the 
carbon to the other, first hollowing out a 
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A Supersensitlve Microphone Made from a 
Claar Box, a Plece of Carbon, and a Low 
Resistance Telephone Recelver. 


place in the end of the carbon to receive the 
end of the hair spring; about 3/16 to @ inch 
deep is sufficient. The right pressure of the 
spring upon the carbon must be obtained be- 
fore the instrument will transmit properly. 
The spring must touch the carbon at all 
times. Connect up a battery (dry cell) and 
a low resistance (5 ohm) receiver, 
ascertain the correct pressure, and 
the microphone is complete. 

Test it by gently touching the 
cigar box; a whirring noise will be 
heard if everything is all right. 
Blow gently upon it; it again 
whirrs. If placed in the open it 
will indicate when the wind is 
blowing, and by the amount of 
noise, the velocity can be judged. 
Under certain conditions, it will 
transmit speech, whistling, and so 
forth. 


Contributed by 
FRED C. DAVIS. 
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best idea a 32.00 prize, and for the third best : 
We will make the mechanical drawings, prize of 31.00 








The 
Use only one side of sheet. 











THIRD PRIZE, $1.00 


CONTACT POINT FROM 
UPHOLSTERY NAIL. 

An ordinary upholstery nail is flattened 
with a hammer and a hole punched thru 
it with a set punch, as shown in sketch. The 
hole serves to thread and hold the wires. 
This is a cheap and practical contact point. 

Contributed by BERT O'LEARY. 





At Left—Contact Point Made from Up. 


holstery Nall. At Right—The Platinum Ring 
That Becomes Red Bot ip the Presence of 
coho). 


WHAT MAKES THE PLATINUM 
RING HOT? 


If a platinum ring (or even a piece of 
platinum wire) is warmed gently for a few 
moments and then suspended in a glass, 
having a small amount of alcohol in the 
bottom, the platinum will become red hot. 
The glass had best be covered with a piece 
of pasteboard having a hole in the center. 
The phenomena may be explained by the 
fact that platinum has the peculiar property 
of causing certain gases to condense on 
its surface. The condensation of alcohol 
fumes is so rapid as to cause the platinum 


to become incandescent. 
Contributed by , S. S. GARRETT. 


SEWING MACHINE MAGNET 
WINDER. 


Herewith is illustrated a wire-winding 
inachine which is easily constructed. Most 
all wire winding machines are turned by 
hand, but by using this scheme you can both 
wind faster and easier. The pulley of the 
machine is brought against the belt of the 
sewing machine and the same is caused to 


turn due to friction. 
Contributed by E. T. JONES. 
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An Old Sewlng Machine Makes a Capital 


Magnet Winder. 
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A HOME-MADE GAS TORCH. 


As ] needed a gas torch I set about to 
make one. I first procured two pipes, one 


Wood hence Ges supply.. B 
Aur supply-- 


42 lorch 
é 


4 
Check volve 





Air compressor 


To Make This Gas Blow Torch You Will 

Require a Bicycle or Other Smail Pump, a 1 

to 5 Gallon Can, and Two Lengths of Rubber 

Tublng to Lead the Gas and Comprest Alr 
to the Torch Handle.- 


3/16 and one % inch in diameter and about 
8 inches long. 1 then drilled a hole in the 
quarter inch pipe and bent :t as shown in 
drawing and set the other pipe into it. The 
handle is of oak with the edges rounded and 
two holes drilled thru it to fit each pipe. 
The air and gas supply come thru rubber 
hoses. A very good air compressor is 
made out of a bicycle pump and a one 


iF GERNSBACK , 


gallon can; the gas may be taken from the 
gas service pipes or from a carbid gen- 
erator, 

Contributed by HERBERT PEHRSON. 


HINTS ON DRILLING GLASS. 


Drilling glass is a difficult proposition 
and very few amateurs possess tools suit- 
able for tlis purpose. The following ap- 
paratus will drill holes, varying in size 
from the smallest up to an Inch or more. 

First procure a brass tube the outside 
diameter of whicl: measures the same size 
as the desired hole. Revolve this on the 


surface of the giass, either by hand or bet-, 


ter by means of a small hand drill. The 
drilling must be started by allowing the 
lower end of the tube to be guided by a 
wooden block, with a hole cut in it the size 
of the tube. After the tube has past thru 
the glazing this guide can be removed. An 
excellent abrasive for this drill is emery 
dust and turpentine. It is an excellent idea 
to drill from both sides, since this results 
in a clean, smooth hole. 
Contributed by PAUL G. EDWARDS. 


COINS FOR WEIGHTS. 


In an emergency, ordinary coins can be 
used as weights. The weights given in the 
following table are near enough for all 
the usual purposes. 


Dime weighs .2.eeeiee-. 40 grains 
Cent weighs asisusstsstas 50 grains 
Nickel weighs .......... 80 grains 


One-quarter Dollar weighs 100 grains 
One-half Dollar weighs.. 200 grains 
One Dollar weighs....... 400 grains 
By simple addition and subtraction a great 
many different weights can be made with 
these coins. For instance, to obtain a 
weight of 20 grains, place a nickel on one 
side of the scales and a quarter on the 








other, and then add enough of the chemical 


to balance it. 
Contributed by HUGO J. ENGEL. 


A RELIABLE HYDROGEN SULFID 
GENERATOR. 


Herewith ts a plan and description of a 
simple and cheap hydrogen sulfid generator. 
This hydrogen sulfid generator has given 
very satisfactory service to the author, It 
can also be used for generating hydrogen, 
carbon dioxid, etc. 
The necessary parts are: 
. Student lamp chimney. 
. Glass or porcelain jar (a large fruit 
jar will do). 
. Glass stop cock. 
, Bees stoppers, three hole and one 


hole. 
. Iron snlfid (FeS). 
. Hydrochloric acid (HC1). 


Batcouied by JOHN R. BUXTON. 
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A Simple Yet Rellable Hydrogen Sulfid Gen- 
erator Made From a Few Odd Pleces of 
Apparatus to Be Found About the Laboratory. 





THE PREPARATION AND USE OF 
BLUE-PRINT PAPER. 


The following describes the manufacture 
of blue-print paper in terms that can be 
easily understood by any one. No difficulty 
should be experienced in either the making 
or the use of the paper. 

In order that the best results be ob- 
tained it is necessary that good material be 
used. All vessels in which the solution 
is made should be kept clean and when not 
in use should have water in them as far 
as possible. Do not use soap when washing 
the trays, as the least trace will do harm to 
the solution. 

Where ordinary work is to be done, any 
kind of well sized paper will answer, if 
tourh enough to be washed. Different 
grades of unsensitized papers can be bought 
at engineers and photo supply houses. 

The following formula is for a good so- 
lution that will give excellent results to the 
amatcur; this solution is made up of two 
salts, dissolved in water and applied to the 
surface of the paper: 

Solution No. 1. 


Ferrocyanid of potassium.... 1 oz. 
Pure or distilled water...... 6 Oz. 
Solution No. 2. 
Ammonniocitrat of iron...... I rer 
Pure or distilled water...... 6 oz. 


When solutions are to be used mix equal 
parts of 1 and 2 and filter thru cotton or 
filter paper. This solution we will] call 
NO: J. 

The solutions should be applied to the 


paper in a dark and dry room with a very 
subdued light—just enough to barely see by. 

Small sheets of the paper may be best 
covered by floating upon the surface of 
No. 3. This is done by taking a sheet by 
two diagonal corners and laying it gently 
on the surface of the solution. This method 
does away with the possibility of air bub- 
bles forming. 

One minute or less will be sufficient for 
sensitizing. Remove the paper by drawing 
over the edge of the tray to remove any 
surplus liquid. Take care to prevent any 
solution from getting on the back of the 
paper. 

Large pieces arc best sensitized by tack- 
ing down upon a smooth table with thumb 
tacks and painting the solution on with a 
wide camel's hair brush. Take care to get 
it on quickly and evenly. Dry the paper by 
hanging up by its corners to a wire so that 
it will swing free. Before sensitizing a 
batch of paper it would be best to make a 
trial sheet and print it. The solution may 
not be mixed properly or the paper may be 
too absorbent, in which case the solution 
will go into the paper and will not come out 
when washing, thus causing the print to 
facle in a short time. 

After the paper has dried hard and with- 
out the slightest trace of dampness it should 
be rolled up and put into an airtight (tin 
or cardboard) tube and kept in a dark and 
dry place. 

Printing is the exposing of the sensi- 
tized paper to the action of a powerful light 
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with the copy to be printed placed over the 
paper. The direct rays of the sun are best 
for printing, but the electric arc is nearly as 
quick and has the advantage of being al- 
ways constant—regardless of weather. 

The drawing, tracing or negative is 
placed in the frame next to the glass with 
the paper under it, having its sensitive side 
up. Exposure will vary from two to ten 
minutes, according to the light and tracing. 
The correct time is only found by experi- 
ence. 

Aiter the paper is sufficiently exposed, it 
is taken from the frame and immersed in 
a bath of clean running water. A print 
should be washed for not less than fifteen 
minutes or. it il fade when placed in the 
light. 

Excellent ane may be made in the fol- 
lowing manner: Slightly expose the print 
so that when it is washed the white lines 
are not clear but appear bluish. Take the 
print out of the bath and lay it on a table 
and sponge it with a solution made up of 
one pound of bichromat of potash and two 
gallons of water. The lines will come out 
pure white and the background an intense 
blue. Wash print thoroly and dry. 

White lines may be added to blue prints 
by the use of a solution made of soda and 
water to which a small quantity of prepared 
chalk has been added to thicken it. This so- 
lution may be applied with a ruling pen. 
Engineers generally use a white, red of 
yellow pencil for making corrections. 


Contributed by RUSSEL MERRELL. 
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Telephone Amplifier. 
(No. 1,280,556; issued to Louis 
Scber.) 
A telephone amplifier providing 
a loud-speaking portable telephonic 


TN 





apparatus enabling persons with im- 
paired hearing to satisfactorily use 
the ordinary telephone. The usual 
Bell telephone receiver is placed 
on top of the cabinet in which there 
is an opening communicating with a 
dictaphone transmitter. The trans- 
mitter in turn is connected from a 
rheostat and battery as wetl as 
switch-hook to a low resistaace, loud- 
spcaking telephone receiver. 





Signaling Apparatus. 
(No. 1,280,705; issued to Fulton 
, Gardner.) | 
An ingenious signaling apparatus 
comprising an electromagnet in a 
receptacle, together with a coherer 
form of armature, the whole arrange- 
ment operating an alarm bell when 
actuated hy voice or other sound 
waves. It¢ is intended for bank vault 
protection and the like. The sound 
waves impinge on the microphone 
which is connected with a battery 





and primary of an induction coil. 
The secondary of this induction coi! 
connects with the electromagnet, of 
the relay shown in cross-section. 
This electromagnet acts on an_ iron 
filing armature, causing the flings 
to cohere, and thereby closing the 
bell signal circuit. A condenser is 
shunted across the bell in order to 
provide a more steady current by 
virtiie of its Charging and discharg- 
ing action. 





Telegraph Transmitter. 

(No. 1,280,566; issued to John J. 
Sherry and John DuFrane.) 
A clever mechanical arrangement 

comprising an automatic machtne for 

sending out dots and dashes, either 
on a telegraph or radio circuit, by 
means of which one unskilled in the 
art or unfamiliar with the code may 
send a distress message from a ship, 

ete. The device should-prove a 

fine auxiliary in all ship radio rooms, 

especially in case of fire, etc., as the 
transmitter could keep the radio ap- 





Paratus sending out distress Calls 
with location and name of ship, even 
tho the operator had to abandon the 
wireless room. There is provided a 
circular disk with a groove around 
its perifery, and in this groove there 
can be placed various telegraph 
character slugs and spaces. Thus 
the notched slugs corresponding to 
dots and dashes actuate a pawl mem: 
ber, opening and closing electric 
contacts in the manner apparent. 





Non-Recoil Gun. 
(No. 1,280,576; issued to Andrew J. 
Stone and William Shuker.) 
_ A novel form of non-recoil gun 
intended for use on aircraft, etc., 
in which the recoil of the shell 
charge 1s minimized by the discharge 
from the gun of an “inertia mass,” 
in a direction oppusite to that in 
which the main projectile is shot. 
The inertia mass in this design is a 


small affair, and the reduction in its 
in other guns of 


weight, as this 





type, is made up for hy the in- 
creased friction encountered by the 
mass. Owing to the reduced hore of 
the barrel thru which it is simul- 
taneously discharged with the main 
poiechis) The inertia shell may 
ea copper disc or cup. The charge 
of explosive is fired by an electrical 
rimer as shown, or by other means. 
he design of the gun is so com- 
pused that the inertia due to the 
eavy weight of the effective pro- 
jectile plus the light frictional re- 
Sistance of the projectile in the gun 
barrel, shall equal the imertia effects 
of the lighter weight of the disc 
plus the heavier frictional resistance 
of the said disc in the barrel. 





Thermic Radio Detector and Tele- 


phone. 
(No. 1,281,742; issued to Hendrik 
Zwaardemaker.) 

This novel invention comprises 
a new form of thermic telephone 
and detector combined, and is snit- 
able for use in wireless telegraphy 
and telephony. Prof. Zwaardemaker 
states that he has observed that the 
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sensitiveness of the thermic tele- 
phone, serving simultaneously as de- 
tector, can be considerably increased 
when it works with polarization, 
1. e., by pre-heating it by means of 
a constant current such as that sup- 
plied by a battery as shown in the 
diagram. The battery may have a 
tension of two to four volts, and 
for increasing the sound, a variable 
and tunable condenser is connected 
in parallel to the thermic telepbone 
element. 


Dancing Toy. 

(No. 1,280,307: issued 
_ Rust.) 

This is an tnteresting electric toy 

and comprises a jointed doll or other 

figure suspended at the top in the 

manner shown. Underneath the fig- 


to Harry 





ure there is a spring 
end of 


piatform, one 
of which is provided with an 
electric contact, and also an electro- 


magnet to attract it. The action is 
as follows: When the switch ts 
closed, the magnet attracts one end 
of the spring armature, but immedi- 
ately the circuit is broken and it 
flies back. 
of the spring over the magnet, trans- 
mit similar impulses to the opposite 
end eof the armature which torms 
the tread under the figure, and 
which results in many curious and 
grotesque steps being evolved for 
the amusement of the children. 





Novel Telephone Receiver. 
(No. 1,283,304; issued to Thomas 
hodus. 

The receiver as shown is of the 
monocoil type, and the central iron 
cOre is secured to a flat base plate. 
In the improvement here shown, this 
base plate is formed with radial 
slits in its marginal portion to pro- 
vide a series of integrally connected 
sectors corresponding in number 
with the series of independent sec- 
tions which constitute the outer an- 





nular pole-piece. This pole-piete 
comprises a series of radially dis- 
posed iron sections. The resistance 
of the coil is 75 ohms for tele- 
phonic work. 





Electromechanica} Iaterrupter. 
(No. 1,282,388; issued to Francois 
de nnart d’Hamale.) 

A unique electromechanical inter- 
rupter wherein the circnit is made 
and broken, not by virtue of an eiec- 
tromagnet acting on an armature 
and pulling it away from a station- 
ary contact screw, but by means of 
a weighted auxiliary spring placed 
in a hermetically sealed compart- 
ment and acting by inertia. The 
weight supported at the top of the 
contact spring tends to Keen on 
moving when the armature itself is 
suddenly stopt by striking against the 
magnet core, thus providing a very 
sudden break, whieh is highly desir- 
able for operating induction coils. 
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These rapid vibrations , 


Electric Lamp Fountain. 


(No. 1,280,784; issued to Matt 
Luckiesh.) 
*An_ electric lamp fountain op- 


erated by the heat radiated from 
an incandescent lamp placed in a 
confined chamber in which there is 
an expansive fluid such as air. The 


“tf 
, 





inventor mentions that a 150-watt 
lamp bas worked the apparatus. The 
tiquid sprayed out thru the small 
capillary tube falls back into a sec- 
ond chamber, thru which the water 
can reach the inner chamber again 
thru a check valve. <A thermostat 
may be used to make and break the 
circuit intermittently when desired. 
The cover of the fountain may be 
of glass and colored when preferred 
for the purpose of transmitting up- 
wardly thro the fountain spray a 
portion of the light from the lamp. 





Electric Phonograph. 

(No. 1,281,282: issued to 
- Brockmuller.) | 

The idea is to provide a simple form 

of electric motor-driven phonograph 


Hanus 








with sepacable record turn-table and 
tone arm, so that for economical and 
Other reasons it is not necessary 
to have a large special cabinet about 
the bouvse. Any table can be quickly 
converted into a first-class pbono- 
graph hy this scheme, the motor and 
a vertically driven shaft being se- 
cured underneath the table. The 
turn-table has a shaft which passes 
thru a hole in the top of the table, 
so as to engage the driving shaft 
frictionally. The tone arm has a 
special suction foot which does not 
require any screws, and the sound 
emanates around this foot. 
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Our Amateur Laboratory Contest is open to all readers, whetber subscribers or not. The photos are judged for best arrangement and efficiency of the appa- 
ratus. To inerease the interest of this department we make it a rule not to publish photos of apparatus unaccompanied by that of the owner. Dark photos pre- 
ferred to light-toned ones. We pay $3.00 prize each month for the best photo. Address the Editor, ‘“With the Amateurs” Dept. 








+ 


PARA AS ERAT ARE TESTS ER SORED PEN ESE VESCTES EE SCSESO TESTO STE TSECA SPER TESED EN PEN SSCHTSOEGEPF SS CECE SOS PTESESHOTOETERESEES OES CESSES SESS SES SHOES TEISFET LOT OHSESSESSTSOED SHTKEHHLOPPESSS HSH TSTEPPES SSS SHSHSH HEHE EDESHPES CRUSH EHOFOH RACES ASO RSTO ROSH OR 


SCPCOOESECR RST AHAA EER SARETSTST Hand 





‘“Amateur Electrical Laboratory’ Contest 
THIS MONTH’S $3.00 PRIZE WINNERS—F. L. BROOKS and W. P. CECIL 


HE accompanying photos are views of our Electro Chemica) Laboratory and Radio Station (which is now closed). We have quite a number 

! of electrical apparatus such as Oudin and Tesla coils, motors, spark coils, 12 volt storage battery, Leyden jars, electrolytic-interrnpter Einthoven 
galvanometer—which was described in the Evecrrican EXPERIMENTER several months ago, 50 watt step-down transformer, also 200 watt 
transformer located behind switch-board and controlled by a five point switch, ammeter and voltmeter also on switch board, arc spot light which 
will throw a beam of light over a mile, small stcp-up transformer. condenser and spark gap. Our Chemical “Lab” consists of about 85 cheinicala 
and about 15 pieces of areca such as test tnbes. Florence flasks, delivery tubes, hydrometer and other apparatus for carrying on experiments on 
a small scale. Last of all comes our work bench where cverything has its beginning. We have a vise. gasoline blow torch, pliers, screw-drivera, 
twist drills and numerons other accessories. We also have a good ape of hinding posts, screws, magnet wire, copper, brass and all such junk 
as is found in a red-headed bng’s ‘Lab’ like my pal’s, noe saying anything of myself.—Froyp L. Brooxs and Wa. P. Cecit, Ardmore, Oklahoma. 


HONORABLE MENTION (1 Year’s Subscription to the “ELECTRICAL EXPERIMENTER”) T. C. QUAYLE 


Y Chemical “Lab” consists of over 150 chemicals and reagents, also apparatus such as pipettes, burettes, retorts, test tubes. thistle tubes, 
MU detivers tubes, crucibles, casseroles, condensers, a Centigrade-Fahrenheit thermometer, chemists’ scales, and many other pieces of laboratory 

glassware and apparatus, with which I carry on many interesting experiments in quantitative, qualitative and spectrum analysis. I also bave gas, 
a Bunsen burner and a spigot for water im the “Lab”. I have over 100 picces of apparatus in my electrica) ‘Lab’, and have made a Storage 
battery as described in the 1917 (Nov.) issue, also an arc searchlight, experimental arc furnace, magnetless buzzer, selenium cell (Bidwell tae, 
Wheatstone bridge. electroscope, electrophorus, (sensitive) coherer, electrolytic rectifier and interrupter, Leyden jars, and many other pieces of 
apparatus described in the Evectrica. EXPERIMENTER. I also bave an Oudin coil which is operated by an E. I. Co. half kilowatt coil and a rotary 
spark gap of my own design, also 110 volt and battery motors, hand generator, hot wire ammeter, small storage cell, switches, fuse blocks, Geiss- 
ler tubes, etc. 


My work-shop is complete in tools for both wood and metal working and here is where 1 made the articles described in the “E. E.” I 
have drills for both wood and metal, braces, chisels, files, saws. wrenches, planes, pincers, levels, two sets of taps and dies, one tor smali rods, 
the other for pipes; also an emery wheel and bench lathe, which I designed and built.—Titomas C. Quayce, Berkeley, Cal. 
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Phoney Patents 


Under this heading are publisht electrical or mechanical ideas which you haven’t a smell of a Patent yet. After they have allowed the Pat- 


our clever inventors, for reasons best known to themselves, have as yet ent, you must pay another $20.00 as a final fee. That's $40.001 WE 
not patented, We furthermore call attention to our celebrated Phoney PAY YOU $3.00 and grant you a Phoney Patent in the bargain, so you 
Patent Offizz for the relief of all suffering daffy inventors in this country save $43.00?! When sending im your Phoney Patent application, 
as well as for the entire universe. be sure that it is as daffy as a lovesick bat. The daffier, the better. 


We are revolutionizing the Patent business and OFFER YOU THREE Simple sketches and short descriptions will help our staff of Phoney 
DOLLARS ($3.00) FOR THE BEST PATENT. If you take your Phoney Patent Examiners to issue a Phoney Patent on your invention in a 
Patent to Washington, they charge you $20.00 for the initial fee and then jiffy. 








HUN U BOAT UTILIZER 


PLATE GLASS 





Prize Winner: HUN U-BOAT UTILIZER. Particulariy Adapted for Traffic Over Deserts. Take One Gyro Electric Destroyer a la Gerns- 
back, Knock Out All Machinery, Axles, etc., and Mount Plate Glass 16-inches Thick in Framework Covering Both Sides. Make Waterproof and 
Fill Cruiser with Pure Prohibition Liquid; Also one Hun Submiarine. Weight of Submarine Pressing Against Sides, as Shown, Navigates 
Crulser at Rate of <5 Knots an Hour with a Fair Zephyr Breeze Nor’ by West. Inventor, Jose Matz, 300 Baker St., San Francisco, Cal. 


SCREAM GENERATOR 
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"SCREAM PARLOR GENERATOR. In Order to Save Tremendous Energy Now Going to Waste in All Ice-Cream Parlors, Due to Rotating 

Seats, My New Patent Provides Extending Shaft to the Rotating Seat, Which Shaft Operates Rotary Air Compressor. This Control Operates 

Alr Tank, Alr Motor, Dynamo, etc. The Great Advantage to thls Scheme Is That the Device Works Getter the More Ice-Cream You Eat Be- 

cause of the Added Momentum. Separate Patent Applicatlon Provides to Charge Customers an Extra Nickel for Allowing Them to Spin 
Around. Hoover says Economize, Hence no Free Rises. Inventor, Garrett W. Lewls, Yuba City, Cal. 
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The "'Oracle’’ is for the sole benefit of all electrical experimenters. Questions will be answered here for 
the benefit of ail, but only matter of sufficient interest will be publisht. 
be answered: 

1. Only three questions can be submitted to be answered. 

2. Only one side of sheet to be written on; matter must be typewritten or else written in Ink, no 
penciled matter considered. 

3. Sketches, diagrams, e1c., must be on separate sheets. 


be answered by mail free of charge. 


4. If a quick answer is desired by mail. a nominal] charge of 25 cents is made for each question. 





Rules under which questions wlll 


Questions addrest to this department cannot 


If the questions entail considerable 


research work or intricate calculations a special rate will be charged. Correspondents will be informed as to the fee before such questions 


are answered. 





HURLING THE VOICE ONE MILE. 


(979) \WW. J. M. asks: 

Q. 1. Is there any practical way of enor- 
mously amplifying the human voice so that 
same can be distinctly heard for a radius 
of, say, a mile, the atmosphere being com- 
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Comprest Air Loud Taiker Such As Used On 

Phonographs, and Susceptible of Develop. 

ment For Hurling Voice Waves a Distance 
of One Mite. 


paratively free of other disturbances at the 
time ? 

I understand that there are telephone 
transmitters now made for handling heavy 
currents of electricity. It occurs to me that 
possibly the above could be accomplisht by 
using such a transmitter in connection with 
a mammoth receiver and a suitable horn. 

A. 1. One of the leading phonograph 
companies have developed a very clever 
and powerful form of comprest air ampli- 
fier which we believe might be worked up 
on a sufficiently large scale to answer your 
requirements. Jn this system a low power 
aural or electrical voice signal is caused to 
act, by means of a relay or other appro- 
priate device, on an extremely sensitive 
valve, which permits successive puffs of 





This Dlagram Shows the Microphone Circult 

For a 110 Volt D, C. Loud Talker, Having a 

Bank of 110 Voit Lamps in Serles With the 
Reproducers. 


comprest air from a tank or bellows to 
pass out thru a large amplifying horn and 
reproducer. We also belicve that the de 
Forest amplifier might solve your problem, 
as one model is capable of amplifying 
1,000,000 (one million) times. Also their 
Mr. C. W. Logwood has stated that he be- 





lieves that your problem of amplifying the 
human voice so that it could be heard for 
a radius of one mile can be solved by mod- 
ern engineering design. He states that by 
means of microphones suitably connccted 
to a large Osci/lion bulb that he has actu- 
ally heard the human voice at a distance of 
one-half mile in California. 

The Alexanderson G. E, Co. magnetic 
amplifier should be of service to you in this 
connection. This clever and highly efficient 
magnetic amplifier was described in detail 
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ARTICLES SCHEDULED: FOR 
MARCH “E, E” 


“My Inventions’—No.2 af a series 
by Dr. Nikola Tesla. (Written exclu- 
sively for the ExectricaL ExXPEri- 
MENTER. 

“A Wonderful New Electric Ma- 
chine that Sorts Tobacco Leaves by 
Size,” by George Holmes. 

“How Pawerful Electric Gyros 
Stabilize Occan Ships”’—Illustrated 
with excellent photos—by J. W. Har- 
vath. 

“Multipler Telephony and Teleg- 
raphy and How It ts Done,” written 
by a Telephone Engineer. 

“Explaring Polar Regians and the 
North Pole by Airplane.” 

“Locating Ore Bodies Undergraund 
by Electricity—A New Methad.” 

A New Talking Motian Picture 
Invention. 

“How Jimmy Saved the Bank”—A 
cracker-jack electrical story, by F. W. 
Russel, 

“Experunents in Radto-Activity— 
Part lil,” by Ivan Crawford. 

Al Wavemeter and Decremeter De- 
sign for Radio Students, Operators 
and Inspectars. With data on In- 
ditctances, condensers, etc, by H. 
Winfield Secor, Assac. 1. R. E., 

Practical Electra-plating, by Jo- 
seph Haas. 

“Efficient Radia Transmitting,” by 
Donald H, Hassell, 
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= “Experiments With Ultra-Violet 
= Light, for Amateurs,’ by J. C. 
= Morris, Jr. : 
SINNAMON SA 


in the April, 1916, issue of the Proceedings 
of the Institute af Radio Engineers. 

Several companies manufacture straight 
clectro-magnetic systems of amplifying the 
voice, which systems are operated from 110 
volt circuits. We can supply names of 
these concerns on receipt of stamped en- 
velope. 

Relative to these systems, the Oracle 
Editor would say that he has heard the loud 
talkers put out by one of these concerns 
throw the voice a distance of from 800 to 
1,000 fect. The horns used are not over 2 
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feet long in this system, but the makers 
utilize special electro-magnetic reproducers 
which are Connected in parallel when two or 
more are used, and these in turn are con- 
nected in series with a special microphone 
capable of operating on 110 volts D. C. and 
a bank of incandescent lamps. 


OUDIN COIL CONNECTION. 


(980) Forrest A. Miller, Shelbyville, 
Kentucky, writes : 

. l. Asking several questions about 
Oudin and Tesla coils. 

A. 1. By means of high frequency Tesla 
or Ondin currents you can charge the body 
so as to emit sparks and charge other bodies 
or persons, etc., and you will find the ap- 
paratus and method of doing this com- 
pletely described in the book you are se- 
curing, viz.: “The Experimental Electricity 
Course’—which contains a special chapter 
on high frequency currents, with diagrams 
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Hook-Up For Spark Coii, Leyden Jars, Spark 

Gap. Oudin Coli and High Frequency Elec- 

trode For Glving Sov alled Violet Ray Treat- 
ment. 


and full description of the apparatus used. 

We can also very highly recommend a 
book “&y Transtrom, entitled “Electricity 
at High Pressures and Frequencies” which 
our “Book Department” can supply at $2.15 
prepaid, 

The diagram herewith shows how a 
spark coil, Leyden jars, spark gap and 
Oudin type of high frequency coil are 
properly connected. The ground connec- 
tion is optional, but usually intensifies the 
unipolar discharge for electro-therapeutic 
requirements, 


SIX-INCH SPARK COIL DATA. 

(981) Marshall M. Wrenn, Baltimore, 
Md., asks the Oracle: 

Q. 1. For data on six-inch spark induc- 
tion coil. 


(Cantinued on page 726) 
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_ Draftsmanship 


let us tell you about Sees 
the Chicago “Tech” s SS 
method. The free 
lesson will show 
you how well ' 
equipped you are to 
follow Draftsmanship. Enrol] 
in the course only if you decide that you 
can take it up to advantage. No cost, 
no obligation on you to make this in- 
vestigation. Send the coupon. 





Send for this free lesson which explains 
the Chicago “Tech” method of teaching 
Draftsmanship by mail. Positions at big 
salaries are now waiting for competent men. 
Even draftsmen of limited training and 
experience are Snapped up and paid 
good salaries. If you are dissatisfied 
with your opportunities, learn Drafts- 

manship. Chicago “Tech” will train you 
in the most practical way in the short- 
est time. Mail the coupon today and 
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(| Ya always command 


good salaries. And now when 
American industries are to be called up- 
on to Meet vast foreign and increased de- 
meatic demande, the opportunities are greater 
than ever. Thie ia the time for you to prepare 
fer a better poaition—a higher salary. 


Come to the College or 


Learn At Home \¥y 


Hold you present position while training. Our experts will instruct . 
you by mail. Only your spare time is required. You are dircctiv under * 
practical draftamen and engineers. You are taught exactly the work 7 mare 
required in the drafting rooms of big concerns. No time put in on un- 
neceasary studies. This means thorough inetrnction and early graduatien. 


Easy Payments 


The fees for Chicago ‘"Tech’’ Coursea are very moderate--and you can pay on easy 
terme. And alec. you obtain ina few months what it would take 
several years to acquire by ordinary methods, You can gst an early 
start. You are soon ready totake a paying position and to quickly 
get back the cost of your course. Then keep on earning more. 


FREE Instruments 


Every student of the Chicaro ’Tech”™ mail course in Draftsmanshi}: receives 
thia set of instruments, or a cash creditin case he already hasa set. These 
inetruments are of the same make and sizes ae are used by high salaried 
experts in drafting rooms of factories, shops. railroads, etc. You use them 

while learning—then take them right into your practical work. fn 


Auto and Gas Engine Course Send the Coupon—Now 


All about automobile mechanism—its construction, operation and REPAIR— The sooner you are prepared the sooner you will be holding a job that payaa large salary 
taught by mail. You train directly under the Chicago ‘‘Tech** automobile ex and opena the way to advancement. Many executives, general managers and euperin- 
perta, Splendid opportunities gpen naw, Synd coupon and get all the facts. tendents began aa draftsmen, 

Learn All This in Spare Time Other institutions ask you to pay firat—and then to find out later how wel) qualified 

GPAeroIcR df the AutSniahile.  dibut Giened héw! to test them. Splash you are for this profession. We send you the free lesson firat and place you under no obli- 
Eve oint made clear nbout the basic = 8d Circulating syetems. Operation in dif- gation at al]. Discover your qualificationa before you pay anything, 




















































> } = ferent care explained. Diagrams and tables. 
ero Pear teatmrtesiin ee ne Cooling pyatorns comoletely illustrated, ete. - The cou pon —_ oe eee eee eee ee eee ee 
sao erie een ears, ete., ete. Pe ae meee Principe a mk bring pele ‘Z 
a " ' « ena . kram s 
different types gh Kas connections. Coils, condensers, vibrators, 50 wink Berets | CHICAGO TECHNICAL COLLEGE, 
ati ; etc., etc. - : : ir ” wid ‘ 
eee Pinte ered Teen and recut ““K4agneto Ignition. Principlesand | about the profes- og ee cmicaee Tech Ralgine eave 
Aonlicati t rata: ij - practic-@g operation of various typea and ; f Drafts: Without obligation te me, please send me your FREE Test Lesson and 
Seance’ Typceat clatebes Sole Sy apuor ayutems with diagrams. Generation of cur een! ralte other interesting literature covering the subject indicated below 
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Lubrication and Cooling All ator adjuatmenta. etc., ete. you are interested in D Structural Deafting D Sorveying 
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Big Money for Boys! 
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ELECTRICITY 


There is a wonderful opportunity right 
now for boys who like electricity. Boys 
who are ambitious and will train them- 
selves in spare time can step into positions 
just as soon as they are ready. Good sal- 
aries are offered to start with splendid 
chances for rapid promotion. 


For 27 vears the International Gorrespond- 
ence Schools have been training boys for suc: 
cess in electricity and over 200 other subjects. 
They will help you prepare right at home for 
a positior? in the line of electrical work you like 
best—or in any other work that appeals to you. 
Thousands of boys, through I. C. S. training, 
have stepped into fine jobs, but never were 
opportunities so great as now. 


Lertne 1. C. 5. heip you. Choose the work you ike 
best inthe Coupoa below, then mark and mail it today. 
This dnesn't obligate you in the least. aod it will bring 
you infurmatioa that will start you on a successful 
career. This is your chance. Don't let it slip by. 
Mark and mail this Coupon now. 


~~ ee eee TEAR OUT HEN eee ee ewes 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 6174, SCRANTON, PA. 


Explain, without obilgating me, how [ can qualify for the 
position, or In the subject, vefore which I mark X. 


tLafTRicalL ENGINEER CueMicat EXGISEEL 
Ktectrician SALESMANSHIP 
Electric Wirlag ADVERTISING MAN 
Electric Lighung \_) Window Trimmer 
Electric Car Running Show Card Weiter 
Heavy Electric Trectlon Outdoor Sign Painter 
Elecrrica! Dreftaman RAILROADER 
Kdectrle Machine theslgner iLUSTKATOR 
Telegraph Expert DESIGNER 
(eacticat Telephony BOOKKEEPER 
mecca ESGISEFA Stenographer and Trptet 
PM’ Mechanical Draltsman Cert. Pub. Accountant 
-) Ship Dretrsman Traffic Management 
) Machine Shop Prectice Commercial | aw 
~~ Toolmaker GOOD ENGLISI 
" Ga Ensineer STaTinNaRY ESGISFER 
\SIVIL &NGINEER CiViIL SERVICE 
™ Surveying and Mappiog Railway Mali Clerk 
MINK. FOHEM'S OK DSH 
ARCHITECT 
arebitertaral Draftaman 
PLUENROSG aVO 1EaTIsa 
Sheet Metal Worker 
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Present 
Vecupatiu: 


Slrect 
and Nv. 


City —— wean State: - 


AN EASY WAY TO 
MAKE MONEY -¥c:: 


content toa 

fi plod along 

Onn email salary. Be independent. Go in the tre re- 

pairing business, One mnn apys ‘] made £40.19 the first 

day."’ Others averawe [200 to $40 a month. Very little 

capital needed, Jobe plentifus, Every mutorst o paa- 

sible customer. No experience needed. We teach you, 
e e e 

SHALER Tire Repair Outfit 
Improved Wrapped Tread Method 

Used by Tire Macufactorers 

Does as good work as the big high 

pmeed vuleanizing outfits. A boy 

can ose it. It’a the only vuleanizer 

thnt has Aatomatie Hrat Control, and 


can’t undereore or overcure a tire. 
Requires no wateblng or revulatiog. 


FREE Book 


*"Haw to Open n Tire ar Shop.”° 

It tells how to make big moncy. 

Don'tdelay. Write quick. \ ¢ 
= 


C. A. SHALER CO. . = 
220! Foorth SL Waopvoo. Wisconsin = + 
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THE ORACLE. 
(Continued from page 724) 

A. 1. We give you herewith neccessary 
information for constructing a six-inch 
jump spark coi): 

Primary, 220 ft. No. 13 D. C. C. wire. 

Secondary, 7 Ibs. No. 36 double silk cov- 
ered wire (or enameled). 

Core. 1% x 14” soft iron wire (thoroly 
annealed). 

The primary condenser to be connected 
across the vibrator should comprise 4,500 
sq. in. tinfoil, cut in suitable size sheets and 
interspersed between slightly larger paraf- 
fined paper sheets. If an electrolytic inter- 
rupter is used on 110 volts A. C. or D. C. 
then no primary condenser is necessary. 

There should be a hard rubber insulating 
tube between the primary and secondary 
coils. The dimensions of this tube are 
1434” x 134” outside diameter by 4” wall. 
The secondary consists of thirty-eight 
pies, each */rth” thick, having an outside 
diameter of 41%”. There should be placcd 
between each section six picces of well- 
soaked parafhn paper. 

An excellent book dealing exclusively on 
spark coils building can be procured trom 
our “Book Department” for $3.00. The 
title of this book is “Design and Construc- 
tion of Induction Coils," by Collins. In 
this book there is given all the details for 
the construction of spark coils such as core 
dimensions, size of wire, length of pri- 
maries, etc. 


DATA ON WIRELESS POWER 
TRANSMISSION. 

(982) John Verrge, Detroit, Michigan, 

writes the “Oracle”: 

Q. 1. The sketch herewith shows my 
idea on the wireless transmission of power. 
Where can I find engineering data on thie 
design of such a system? How can J figure 
the voltage required to transmit a given 
kilowattage over a certain distance? etc., 
etc. 

A. 1. We have examined your query, to- 
gether with diagram showing your ideas 
for the wireless transmission of power to 
electric railway cars, etc. 

We regret to say that there is at the 
present time no engineering data available 
for solving the problems you outline, as 
while Nikola Tesla has successfully lighted 
lamps and operated motors by the one wire 
und no-wire wireless system for distances 
of 15 miles in his famous Colorado experi- 
ments, this branch of advanced alternating 
current engineering has not been made 
available iu text-book form as yet. 

You would do well to visit your public 
library and look up Dr. Tesla’s book, enti- 
tled “Experiments with Currents of High 
Potential and I-requency”, 
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PRACTICAL ARMATURE AND MAG- 
NET WINDING, by Horstmann & 
Tousely. Leather covers, 252 pages, 128 
illustrations, size 4% x 6% inches. 
Price $1.00 in cloth: $1.50 in leather. 
Publisht by Frederick J. Drake & Co., 
Chicago. 

This is a handbook for, the practical electrician, 
especially those performing sbop work and en- 
gaged in dynamo and motor repairs. The authors 
ive the principles with special and clearly drawn 
illustrations of the elements of armature design, 
armature windings and the mechanical features 
such as balancing and ventilation of different 
types of armatures, etc. The section on armature 
windings is quite coinplete and gives all necessar 
information for laying out drum and lap wind- 
ings, and for different numbers of field poles. 
The authors then give a discussion On armajure 
troubles and testing for faults in the windings, 
armature calculations with wire tables, alternating 
current windings, ¢t cetera. One of the most 
interesting sections Of the work is tbat on field 
magnet winding, an@ of course tis app nee to 
magnet windings of any type. The special formulas 
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and tables given greatly facilitate and simplify 
the caleulation of feld and other magnet windings, 
and it is written so clearly that any electrician or 
student can grasp the simple arithmetic involved 
after once reading it. An appendix of useful 
tables is given at tbe cnd of the book which will 
prove of great value in conjunetion with the work 
treated upon. 


PRACTICAL FLYING, by Flight Com- 
mander W. G. McMinnies, R. N. Cloth 
covers, 246 pages, profusely illustrated, 
size 51% x 8% inches. Price $1.50. Pub- 
lisht by George H. Doran Company, New 
York, N. Y. 


An excellent course on flying instruction which 
is very ably illustrated by comprehensive sketches 
in plan and perspective, showing all of the parts 
of modern battle and scout ‘planes, and giving 
from start to finish al! of the necessary clements. 
including the reading of maps and _the determina 
tion of location while in tbe air. This book, can- 
trary to most semi-technical or technical treatises. 
is one that any aviator or flying enthusiast can 
read with extreme Pleasure and at the same time 
greatly improve his understanding of the heavier- 
than-air flying machine. The author bas the title 
of Flight-Commander of the British Royal Navy 
and knows wliereof he spcaks. 

The chapters are subdivided under departmental 
heads, so that the book forms a very excellent 
reference work, as well as a class-room and gen- 
eral reading volume. Flight-Commander McMin- 
nies treats the subject in a very broad way and 
covers such points as—“which men make good 
pilots’’; in this chapter he evidences a good grasp 
of the subject of applied psychology. S we pass 
along thru the elementary studies of the airplane 
and its component parts, we find the text and 
aires so interesting, that it does not tire us at 
all. 

_Some very excellent diagrams and drawings are 
given, sbowing tbe various accidents in landing 
and how they occur, also how all the fancy 
“stunts” are performed progressively in tbe air. 
The scetions fee on cross-country flying and 
the determination of altitude as well as orienta: 
tion, are clearly written and treated on in a 
manner following that found most efficient by the 
Allied fliers on the Western front. 


GENERAL LECTURES ON ELEC- 
TRICAL ENGINEERING, by Charles 
Proteus Steinmetz. Cloth covers, 242 
pages, 50 illustrations, size 64% x 91% 
inches. Price $2.50. Publisht by Mc- 
Graw-Hilf Book Company, Inc., New 
York, N. Y. 


This volume contains some of the most inlerest- 
ing lectures given by [’r. Steinmetz, and forms a 
most valuable work which wil) find a welcome in 
the library of every cngineer, electrical man and 
student. Dr. Steinmetz is a speaker and writer 
of articles which possess great expanse of view- 

oint. When he speaks of the incandescent lamp, 
Or instance, in Iceture 16 of this series here 
presented, the reader will be surprised at the wide 
range of topics he discusses. Practically every 
important type of lamp and their relative opcrat- 
ing efficiencies and characteristics are treated 
upon in this lecture, even down to the modern 

s‘filled Mazda tungsten lamp. The several otber 
ectures, of which there are 18 in all, cover such 
interesting and important subjects as electrochem- 
istry, the akernating current railway motor. elec: 
tric railways, lightnin rotection, dircet current 
regulation and coheae honar and synchronous 
machines, high frequency oscillations, surges and 
impulses, higher harmonics of the generator wave, 
long distance transmission, are lighting, modern 
power generation, ctc., etc. 





STANDARD WIRING FOR ELECTRIC 
LIGHT AND POWER, by H. C. Cush- 
ing, Jr. sLeather covers, 360 pages, pro- 
fisely illustrated, size 644 x 41% inches. 
Price $1.50. Publisht by H. C. Cushing, 
Jr., 1918, New York, N. Y. 


Onc of the most wide read and also one of the 
most clearly written and easily understood works 
available to electrical men in all branches of the 
industry. Mr. Cushing's manual has been useful 
for many years. Each year a new edition is 
brought out covering the latest changes in the 
Fire Underwritcr’s rules. The author follows tbe 
Underwriter’s rules and dcescrihes with the aid of 
simple formulas, numerous tables, and special il- 
lustrations, the exact meaning of the various 
clauses in the wiring code, so that this hook be- 
comes very valvahle to electricians, architects, 
superintendents and engineers. Some of the sim- 
plest tables and methods of using them for cal- 
culating hoth light and power distribution wiring 
ever given are included in this manual, and any 
electrical man can understand them easily. <A 
number of diagrams of electric motor connections, 
including series, shunt and compound machines, 
are given as _ well as instructions for the proper 
installation of all such machinery. House wiring 
receives special attention al] the way thru the 
work, and electrical wiremen will find this manual 
a most useful and authoritative companion. It 
settles all wiring disputes. 


ee 
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GreatShops of 


-_ ' 
PRACTICAL — OYN E FINISH IN 


INSTRUCTION _ Trade and Engineering Schools 3 MONTHS 


Dept. 22, 39-51 E. Illinois St., Chicago, II. 







Thousands of skilled Electricians are needed. The demand is becoming more urgent every 
day. The big Industries are employing every one they can get, Causing a great scarcity of 
trained men, throughout the country. Big salaries are being paid everywhere. Right now 
is your big opportunity. Make up your mind now to prepare for one of these big jobs and 
then get here as quick as you can for your training. 


Earn $150.00 to $450.00 A Month 


In the Electrical business. Come here where you will be trained in these great $93,000 shops. 


Experts show you everything and you learn right on 


the actual apparatus. You work on everything 
Peace demands thous- 


from the simple bel] to the mighty mo- 
6 p ands of trained electrical men 


tors, generators, electric locomotives, dyna- 
mos, switchboards, power plants, every- 
NOW allindustries are preparing for 
the greatest year in the Nation’s History 


thing to make you a master electri- 
cian. We have thousands of suc- 

in 1919. This is the big opportunity for YOU. 
Will You grasp it ? 

















cessful graduates. Just as 
soon as you have finished 
we assist vou to a 
good position. We 
now have more 
positions than 
we can fill. 
Think 
of it. 









These courses are thorough. short and practical. All instruction given on 
the actual equipment. No books or useless theory. Each man trained indi- 


vidually and stays as long as he likes. Start any time—day or evening. 
ur graduates are in great demand. We are continually receiving letters, telegrams. 
and telephone calls from contractors, manufacturing firms, etc., seeking our graduates to 
fill responsible positions. We have now more positions than we can fill and the demand is @ 
P steadily growing. Every comfort is given our students while here. They live in comfortable | 
homes tn the most beautiful section of Chicago—on the lake. 
| but the men “over there” will not be back Skilled Draftsmen are always in demand. Our courses 
for months—perhaps years, for their work 









The War is Over— Yes! LEARN DRAFTING 


are thorough—short—practical, preparing a man fully 


“over there” isn’t over. And so you, and thou- to hold a position of responsibility, We have more 
sands more must fill up the gap now that the positions than we can fill. We also have thorough 
absence of these brave workers has made in the practical courses in Plumbing and Heating and Motian 
a of nl labor. Trained eer are Picture Operating. 
needed more, perhaps, than any other class of men. 
The sudden ending of the war has caused the big indus- EARN YOUR WAY 4m 28 Q 8 a8 
tries to start up work sooner than any of us expected and Many pee en enue ntee & COYNE TRADE AND 

in consequence the Manufacturers are Calling for Trained i ditogeaditde aaee ind ¢ ENGINEERING SCHOOLS 
Men, and we are training men as fast as we can to meet their spare time. Our = g Dent. 22, 39-51 E. IIlinois St. 

these urgent calls. You are needed, Young Man, now! employment dept. fur- Chicago, Ul. 


’ : ’ * : : n! these pusitions 
Don't wait. Don’t put it off. Get in touch with us Today. ‘aahout Eharce, % 
Get ready to join the great ‘Peace Army” here at home. 


Your country calis. Again we say, prepare to serve your 


lease send al once your big Free 
& Book—!t am interested in 












country ! We'll make a trained electrician of you in three art Setar pebrtitie Cae nie 
pee teat EES coe 0 i © (Cheek trade interested in} 
i | ‘ 2 OK Name........ se ; 
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Test water, foods and other things you use and 
wear, Make aosp, ink, dye: fire-proof cloth ead 
wood. aod work hundreds of useful. fascinating 
experiments fust like @ real chemist, Perform 
velrd, puzzling tricks of chemical magic. You 
cao, with “CHEMCHRAFT’’, Outfits cootain all 
chemicals and laboratory supplies to work each ex- 
periment many times: alao a Manual of Iostruc- 
icon. “‘“‘CHEMCRAFT’’ is absolutely barmiem: 
made by a practical chemist and is scientifically 


correct. 
Chemeraft No. ¢—$1.S50 
West of Mississippi Riser and to Caoada—$2.00 
Chemcraft No, 2—$3.00 
West of Mississippi River and in Canada—$3.50 
Chemcraft No. 5,00 
West of Mississippi Biver and tn Canada—$6.00 
Be sure you get ““CHEMCRAFT,”* the original 
and most complete and eclentific chemical outfit. 
Ask for it by mame at your Toy Store, or ecad 
Prico and we will deliver direct prepaid. 


THE PORTER CHEMICAL CO, 
Industrial Sidg., W. WashInglion St. 
| Hageratown Maryland 



















Build and Fly 
Your Own 


Pps b Cee ets 


Train yourself in Artletivy. j 
Be an Amateur Aristor with an 
Aeroplane of your own. Learn 
bow Aeroplanes are built; learn 
the princtples of constriction, 

' operadoo add control We sell 

IDEAL Accurate Scale Draw- 
ings. aad Bullding aad Flylog 

Instructions which show you 

bow to bulld a perfect Afodel 

Aeroplaoce, 3 ft. alze, that 

will rise from the ground hy 

its own power aod iy like a 

big one. Send oow for the 

Drawings and Instructions for 

the oo@ you want to bulld. 

Orewings and Instructiona for 


Curtiss Miltary Tractor 
Bierlot Monoplane 25c 


Nieuport Monoplane 

Taubo Monoeplans ae 
Curtiss Flying Goat Tecan 
Wricht Giplane $1.60 
Ceci Peols Racer postpaid! 


Ideal Afodel Acroplane Catalog 5c—None Free 
Tells about Model Aeroplaoces. Racing Acroplaoes. 
Fiying Toys, and parts and supplies to bulld them 
with 48 pages. Seat ooly upon recelpt of 5 cents. 
(O0EAL AEROPLANE & SUPPLY COMPANY 
76-82 West Broadway New York City 





pleasure. Blade vibrating 7,200 times a minute 
cuts the beard smoothly aad without slightest 
pul) or trrilatlon—feels like a gentile message. 
Can be used with or without ejectric current. 


AE asers of the Lek-Tro-Shav speak well of it 


A barber rass—‘‘Havo sbaved for yeare and hare 
never used eny sharing device near ita equal,” 

A bome uster savs—''The most pleasing shave I[‘re 
erer bad) In my life. Shaves my face closer than 1 
used to shere, but there is no after irritatloo or {11 
eCecta as I usually get from another razor.”’ 

No. | Made for use fram Light Socket. 
No. 2 Made tor use from Ory Sattery. 

Write for itlustrated circular describing Lek-Tro- 

Shar Safety Razor fully. 


VIBRATING ELECTRIC RAZOR CO. 
Qmaha, Nebr. 


FERC Oe 6 ED COTES S FF0 5 68 OES PPE FOTTETCS. 
a i = 


Dept. 122. 


The Ejectric Safety razor makes shaving a 
: 





wes 





Pr Cnn ti C] 
Cards, ctreolam, A ee ake Pre-as $5, 
= Cg Larger $20 Job prow $5 op.Save money. Print 
s far others, big profit. All ensy, roles sent. 
<a \\ rite factory for prew catalog, TYE. cards, 
paper. THE PRESS CO. 0-47 Meriden, Cann, 
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Famous Scientific Illusions 


(Continued from page 694) 


The earliest trials were made by Dali- 
brand tn France, but Franklin himself was 
the first to obtain a spark by using a kite, in 
June, 1752. When these atmospheric dis- 
charges manifest themselves today in our 
wireless station we feel annoyed and wish 
that they would stop, but to the man who 
discovered them they brought tears of joy. 


latter has the property of quickly dissipat- 
ing the accumulated charge into the air. 
To examine this action in the light of pres- 
ent knowledge we may liken electric poten- 
tial to temperature. Imagine that sphere s 
is heated to T degrees and that the pin or 
metal bar is a perfect conductor of heat so 
that its extreme end is at the same tem- 





fig. 7 
The Theory Has Be¢gn Seriously Advanced and Taught that the Radio Ether Wave 


Oscillations Pass Around the Earth by Successive Reflectlons, as Here Shown. 


The 


Efficiency of Such a Reflector Cannot he more than 25 Per Cent; the Amount of 
Energy Recoverable in a 12,000-mile Transmliss:on being but One Hundred and Fif- 
teen Billlonth Part of One Watt, with 1,000 Kilowatts at the Transmitter, 


The lightning conductor in its classical 
form was invented by Benjamin Franklin 
in 1755 and immediately upon its adoption 
proved a success to a degree. As usual, 
however, its virtues were often exagger- 
ated. So, for instance, it was seriously 
claimed that in the city of Piatermaritz- 
burg (capital of Natal, South Africa) no 
lightning strokes occurred after the pointed 
rods were installed, altho the storms were 
as frequent as before. Experience has 
shown that just the opposite is true. A 
modern city like New York, presenting in- 
numerable sharp points and projections in 
good contact with the carth, is struck much 
more often than equivalent area of land. 
Statistical records, carefully compiled and 
publisht from time to time, demonstrate 
that the danger from lightning to property 
and life has heen reduced to a small per- 
centage by Franklin’s invention, but the 
damage by fire amounts, nevertheless, to 
several] million dollars annually. It is as- 
tonishing that this device, which has been 
in universal use for more than one century 
and a half, should be found to involve a 
gross fallacy in design and construction 
which impairs its usefulness and may even 
render its cmpioyment hazardous under cer- 
tain conditions. 

For explanation of this curious fact I 
may first refer to Fig. 3, in which s is a 
metallic sphere of radius 7, such as the ca- 
pacity terminal of a static machine, pro- 
vided with a sharply pointed pin of length 
h, as indicated. It is well known that the 


perature 7, Then if another sphere of 
larger radius, wm, is drawn about the first 
and the tempcrature along this boundary is 
Ti, it is evident that there will be between 
the end of the bar and its surrounding a 
difference of temperature 7 — 7), which 
will determine the outflow of heat. Obvi- 
ously, if the adjacent medium was not af- 
fected by the hot sphere this temperature 
difference would be greater and more heat 
would be given off. Exactly so in the elec- 
tric system. Let g be the quantity of the 
charge, then the sphere—and owing to its 
great conductivity also the pin—will be at 
q 
the potential —. The medium around the 
r 
point of the pin will be at the potential 
q q 





and, consequently, the differ- 





T r a h 
q q gh 

ence —— = ———. Suppose now 
r r+th_— r(r +h) 


that a sphere S of much larger radius 
= ur is employed containing a charge O 
this oa of potential will be, analog- 


ously —-—-———, According to elementary 

_ _R(R-h) . 

principles of electro-statics the potentials 

of the two spheres s and S will be equal if 
h 


Q 


— —— 


which case ~ 
R(R+h 
(Continued on page 730) 
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Here’s an Extra $50, Grace 


—I’m making real money now!”’ 


“Yes, I’ve been keeping it a secret until pay day came. 


moted with an increase of $50 a month. 
yours. 


there’s more money coming soon. 
thanks to you and the I. C. §.!”’ 


Today more than ever before, money 1s what counts. 


I’ve been pro- | 


And the first extra money 1s 
Just a little reward for urging me to study at home. 
says my spare time training has made me a valuable man to the firm and | 
We’re starting up easy street, Grace, 


The boss |} 


month by month. You can’t get along on what you have been making. Somehow, 


you've simply got to increase your earnings. 


Fortunately for you hundreds of thousands of other men have proved there is an 


unfailing way to do it. 


Train yourself for bigger work, learn to do some one thing well 


and employers will be glad to pay you real money for your special knowledge. 


You can get the training that will prepare you for the 
position you want in the work you like best, whatever it may 
be. You can get it without sacrificing a day or a dollar from 
your present occupation. You can get it at home, in spare 
time, through the International Correspondence Schools. 


It is the dusiness of the I. C.S. to prepare men in just your 
circumstances for better positions at better pay. They have 
been doing it for 27 years. ‘They have helped two million 
other men and women. They are training over 100,000 
now. Every day many students write to tell of advancements 
and increased salaries already won. 


You have the same chance they had. What are you going 
to do with it? Can you afford to let a single priceless hour 
pass without at least finding out what the I. C. S. can do for 
you? Here ts all we ask—without cost, without obligating 
yourself in any way, simply mark and mail this coupon. 


et eee = —————_ . . ——— a a 


The cost of living is mounting | 
| 
| 
| 


_ iil 


INTERNATIONAL’ CORRESPONDENCE SCHOOLS 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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Mesco Telegraph 
Practice Set 

















For Learning Telegraph Codes 





The Practice Set Comprises « regular tele- 
graph key. without circuit breaker. a epeciel 
high pitch buzzer, one cell Red Seal Dry 
Battery, end four feet of green slik covered 
flexible cord. 

The key end buzzer are mounted on & 
highly Sinisbed wood baee, end three nickel 
pleted binding posts are so connected that the 
set May be used for five differeot Purposes. 
List No. Price 
342 Telegraph Practice Set, with Bat- 

Siete COG... ore rscsses cases $3.24 

Welphs 4 Ibs, packed. 

Price does not Include postage. 


MESCO Sterietrrass sheet a 


—~ 





ae fee * ae 


Tule catht te the only reliable instrument which 
will anable students to become proficient operators 
in the U. 8. Naval Service, because It is equipped 
with s buzzer and miniature lamp Onabling the 
Dser to master both tho risua) and audiblo eignais 


quiet. 
tet Ne. 52—Practice Set with Red Soai Gat- 


seer t en enema ean e see eeaaete oe 


Send for the New Edition of 
Our Catalog W28 


it la pockat size, contains 248 pages. with over 
1.000 SUluatrations. and deatribes In Blain. alaar 
fangonga all abeut Golls, Push Buttons. Batterios. 
Talephona and Talograph Matarial. Eleetrio Toys. 
Burglar and Fire Alarm Contrivances. Electrio Cali 
Gelia. Electric Alarm Clocka, Modleal Gattarles. 
Motor Goat Horns, Electrienlly Heated Apparatus. 
Battery Ceanscetors. Switches, Sattary Gauges, 
Wirelosn Valagraph Instruments, Ignition Supplies. 
ete. 


Send for the Catalog Now 













Manhattan Electrical 
Supply Co., Inc. 


NEW YORK: CHICAGO: 8T. LOUIS: 
17 Park Place 114 6. Wolls Bt. 1106 Pine 8t. 
Seae@ Francisce Office: 604 Mitsion St. 
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MECHANICALLY RIGHT—A REAL LATHE 


A Rogular tatho. not a toy 








4 me 





7 
Swing 4 loeches, 11 inches between cen- 
ters. %F inches tots) length. Net weight . 
8 Ibs. Bbipping wotght 13 Ibs. 
The bel of this lethe t¢ machined. 
Workmanship le first clase ibrougnovt, 
Lathe comes equipped with wood turn: 
ing chuck. Lathe can be fitted with 3 
inch face plate and drill chuck as special equipment. 
Order one todas. Frice £5.00 cash witb order 
SYPHER AIFG. CO., Dept. C., TOLEDO, GHIO 


Feldman’s “Geyser” 
Electric Water Heater 


Instantaneous Hot Water 


FELDMAN MFG. CO. 


1500 Times Bldg. New York City 








HAVE You SENT 


for our booklet No. 4, giving diagrams and expert- 
ments with the Steco Button? 


STECO. 


2#34 N. Clark St., Chicago, Il. | 
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FAMOUS SCIENTIFIC ILLUSIONS. 
(Continued from page 728) 


ngh qh 
nr (nr +h) 7 r(nr 4h) 


ference of potential between the point of 
the pin and the medium around the same 


Thus tne dif- 


























=e = 


Fig. 4 Tesla Explains the Fallacy of the 
Franklin Pointed Lightning Rod, Here liius- 
trated, and Shows that Usually Such a Rod 
Could Not Draw Off the Electricity in a Sin- 
gle Cloud In Many Years. The Density of the 
Dots Indicates the Intensity of the Charges. 


r+h 
nr+h 


the large sphere is used. In many scientific 
tests and experiments this important ob- 
servation has been disregarded with the 
result of causing serious errors. ‘Its sig- 
nificance is that the behavior of the 
pointed rod entirely depends on the linear 
dimensions of the electrified body. Its 
quality to give off the charge may be en- 
tirely lost if the latter is very large. For 
this reason, all points or projections on the 
surface of a conductor of such vast dimen- 
sions as the earth would be quite ineffective 
were it not for other influences. These 
will be elucidated with reference to Fig. 4, 
in which our artist of the Impressionist 
schoo] has emphasized Franklin’s notion 
that his rod was drawing electricity from 
the clouds. If the earth were not sur- 
rounded by an atmosphere which is gener- 
ally oppositely charged it would behave, 
despite all its irregularities of surface, like 
a polished sphere. But owing to the elec- 
trified masses of air and cloud the distribu- 
tion is greatly modified. Thus in Fig. 4, 


will be smaller in the ratio when 


February, 1919 


the positive charge of the cloud induces in 
the earth an equivalent opposite charge, the 
density at the surface of the latter dimin- 
ishing with the cube of the distance from 
the static center of the cloud. A brush 
discharge is then formed at the point of the 
rod and the action Franklin anticipated 
takes place. In addition, the surroundin 
air is tonized and rendered conducting and, 


,evcntually, a bolt may hit the building or 


some other object in the vicinity, The vir- 
tue of the pointed end to dissipate the 
charge, which was uppermost in Franklin’s 
mind is, however, infinitesimal. Careful 
measurements show that it would take 
many years before the electricity stored tn 
a single cloud of moderate size would be 
drawn off or neutralized thru such a light- 
ning conductor, The grounded rod has the 
quality of rendering harmless most of the 
strokes it receives, tho occasionally the 
charge is diverted with damaging results. 
But, what 1s very important to note, it 
invites danger and hazard on account of 
the fallacy involved in its design. The 
sharp point which was thought advantage- 
ous and indispensable to its operation, is 
really a defect detracting considerably from 
the practical value of the device. I have 
produced a much improved form of light- 
ning protector characterized by the employ- 
ment of a terminal of considerable area and 
large radius of curvature which makes im- 
possible undue density of the charge and 
ionization of the air.* These protcetors 
act as quasi-repellents and so far have 
never been struck tho exposed a long time. 
Their safety is experimentally demon- 
strated to greatly exceed that invented by 
Franklin. By their use property worth 
millions of dollars which 3s now annually 
lost, can be saved. 


III. The Singular Misconception of the 
Wireless. 


To the popular mind this sensational ad- 
vance conveys the impression of a single 
invention but in reality it is an art, the suc- 
cessful practise of which involves the em- 
ployment of a great many discoveries and 
improveinents. I viewed it as such when I 
undertook to solve wireless problems and 
it is due to this fact that my insight into its 
underlying principles was clear from their 
very inception. 

In the course of development of my in- 
duction motors it became desirable to op- 
erate them at high speeds and for this pur- 
pose I constructed alternators of relatively 

*Refer to the October, 1918, issue of this jour- 


nal wherein Dr. Tesla’s new form of non-pointed 
lightning rod was fully described and illustrated. 


(Continued on page 732) 


Fig. oi 


Diagram Used to Explain the Fallacy of the Frankiln Polnted Lightning Rod, and an 

Anajogy Whereby the Author Showa In a Clear Manner How the Charged Sphere May 

for Wlustratlon be Considered as Heated to a High Degree, and the Heat Allowed to 
Escape at a Known Rate 
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as possible of alectriclty, in 


I work absolutely on a 50-50 basis with my students. You pay me the 
is stated in my catalog. 


you go along. Students hava the privilege of discontinuing the work If they 
at the sama time. 


Apparatus, Instruments, Material, Etc. 


Certaln electrical apparatus, instruments. material, charts, drafting implementa. 
etc., a5 detailed in the catalogs. ara Included im the course and sre 2 part of tha 
regular instruction for which thera la no extra charge as lt is covered by the reg- 
ular monthly payments. 


FILt. OUT COUPON FOR ONE OF MY CATALOGS WHICH GIVES FULL 
INFORMATION. 


BURGESS ELECTRICAL SCHOOL 
745 E. 42d Street Chicago, II, 


To Practical Men and Electrical Students: 


Taught By A Practical Man 


and in Your Home! 


IT IS UP TO YOU 


I am teaching electricity and drafting to many men, young and old, and ladies too, and wish 
to interest you sufficiently so you will send far my catalog which tells the whole story, as It is too 
much to tell here. It is up to you whether yon look into the proposition, but if you are earnest in 
your desire to get into the electrical industry, or to become more proficient in this line, you will 
send for the catalog and you will net regret the time you give in doing sa. 


THE PURPOSE OF THE COURSE OF STUDY 


I hase been deaigning courses in electrical inatructlon and teaching electricity, off and on during the 
ast 17 years, atl during that time 1 hase had an unnsual Opportunity to make a speelal stucly of the reaching 
‘usiness, from the ataudpolnt of a practical mau. This coursa of my Own ia desixmed with a vlew af reaching those 
who do not have a lot of time and money to derote to study work. and to give them as thorongh a knowledge 
the shortest nnssibla time. The inatruction is given lika you were working on various jobs and 1 was the boss telling you what to do 
and how to do it. and giving tha explanation necessary for tha understanding of the theory covered by the aubject under discussion. Thera are many con dittons 


which seldom occur fo the every day run of electrical experience, and these conditions I lay partleniar stress on. This Part of the instruction makes the courso 
particularly attractiva and valuable to those already engaged in active electrical work. 


FIFTY FbFTY 


comparatively low price 1 ask. and J] slve you the instructlon and other help as 
No student ls Permitted to pay cash for his entirces course on starting. the Course being paid for in amall monthly payments as 

e abould find that it was not just what they were after, and their payments stof 
This is my way of doing business and 1 would not want yourmoney when I was not giving you the Instruction. 


YORKE BURGESS, 
| BURGESS ELECTRICAr SCHOOL, 
745 East 42nd Street. Chicago. Ilinols. 


Genttemen : 
Send@ me catalog «describing your course in Electricity and Drafting. 


| 
L oname . 
. 
J 


ee eee et ateetaet st taweteerstbesesa? 


ADDRESS 
CITY 
STATE 


(See review of this book by Editor in December issue of your Electrical Experimenter, page $68) 


] have prepared a pocket-size note book espe- 
cially for the practical man and those who are 
taking up the study of electricity. It contains 
drawings and diagrams of electrical machinery and 
connections, over two hundred formulas for calcu- 
lations, and problems worked out showing how 
the formulas are used. This data is taken from 
my personal note book, which was made while on 
different kinds of work, and 1 am sure it will be 
found of value to anyone engaged in the electrical 
business. 

The drawings of connections for electrical appa- 
ratus include Motor Starters and Starting Boxes, 
Overload and Underload Release Boxes, Revers- 
able Types, Elevator Controllers, Tank Controllers, 
Starters for Printing Press Motors, Automatic 
Controllers, Variable Field Type, Controllers for 
Mine Locomotives, Street Car Controllers, Connec- 
tions for reversing Switches, Motor and Dynamo 
Rules and Rules for Speed Regulation. Also, 
Connections for Induction Motors and Starters, 
Delta and Star Connections and Connections for 
Auto Transformers, and Transformers for Lighting 
and Power Purposes. The drawings also show all 
kinds of lighting circuits, including special controls 
where Three and Four Way Switches are used. 

The work on Calculations consist of Simple 
Electrical Mathematics, Electrical Units, Electrical 
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Connections, Calculating Unknown Resistances, 
Calculation of Current in Branches of Parallel 
Circuits, How to Figure Weight of Wire, Wire 
Gauge Rules, Ohm's Law, Watt's Law, Informa- 
tion regarding Wire used for Electrical Pur- 
poses, Wire Calculations, Wiring Calculations, 
lIlumination Calculations, Shunt Instruments and 
How to Calculate Resistance of Shunts, Power 
Calculations, Efficiency Calculations, Measuring 
Unknown Resistances, Dynamo and Dynamo 
Troubles, Motors and Motor Troubles, and Calcu- 
lating Size of Pulleys. 

Also Alternating Current Calculations in finding 
Impedance, Reactance, Inductance, Frequency, 
Alternations, Speed of Alternators and Motors, 
Number of Poles in Alternators or Motors, Con- 
ductance, Susceptance, Admittance, Angle of Lag 
and Power Factor, and formulas for use with Line 
Transformers. 

The book called the “Burgess Blue Book’’ is 
published and sold by the Burgess Engineering 
Company for one dollar ($1.00) per copy, post- 
paid. If you wish one of the books, send me your 
order with a dollar bill, check or money order. 
1 know the value of the book and can guarantee 
its satisfaction to you by returning your money if 
you decide not to keep it after having had it for 
five days. 


747 East 42nd Street Chicago, [inois 


B U R G E S S E N G | N E E R | N G C O - Yorke Burgess, Consulting Engineer 
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Yeu can be quickly cured, if you 


STAMMER 


Send 10 cents coin or stamps for70-nage book on Stam. 
mering and Stuttering, “Its Caase and Care,” 1t tells how 1 
cured myse:f after stammenne for 2U years. 


Benjamin N. Bogue, 751 Bogue Balding, Indianapolis 


ELECTRICAL EXPERIMENTER 


FAMOUS SCIENTIFIC ILLUSIONS 
(Continued from page 730) 


| high frequencies. The striking belavior of 
the currents soon captivated miy attention 
and in 1889 I started a systematic investi- 


SEE EBB B B® gation of their properties and the possibili- 


With the 


ties of practical application. The first 


we COT RaeoRe NIKOLA TESLA’S@ | gratifying result of my efforts in this direc- 


We have prepared a genuine, 
handsome photograph, auto- 
& graphed in facsimile by the great 
inventor. This photograph, taken 
t in December, 1918, was posed 
@ especially for the cover design 
of the February, 1919, issue of 
@ the “Electrical Experimenter”. It 
shows Tesla as he is today, hold- 
ing his famous wireless-lighted 
globe. No advertising whatso- 
ever on this photo, except for the 
autograph. Size about 9 x 12”. 
é Ready for framing. A striking 
picture of the world’s greatest in- 
* ventor for your den, library, 
laboratory, workshop or radio 
station. Sent prepaid in strong 
$ cardboard tube. Price $1.00. 


EXPERIMENTER PUBLISHING cO 
231 Fulton St. 


Book Departmeot 
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N.Y. City 


RIESE SE ISIE NESE NIN 
Wireless Stations Will Shortly Re-open 


Date, only, uncertain 


Heed Our Adovice 





borders of the state. 
We have o big etock of wireless Instruments. 


* No. 11 is our Iatest catalog. 


Please do not write for catatog Lf you have No, 11. 
Write for prices In advance. 


Let the amateur without a catalog secure one. 


| Franklin Institute and National 


morrow. They could not take care of the busineas. 


tion was the transmission of electrical 
energy thru one wire without return, of 
which I gave demonstrations in my lectures 
and addresses before several scientific 
bodies here and abroad in 1891 and 1892. 
During that period, while working with my 
oscillation transforiners and dynamos of 
frequencies up to 200,000 cycles per second, 
the idea gradually 100k hold of me that the 
earth might be used in place of the wire, 
thus dispensing with artificial conductors 
altogether. The immensity of the globe 
seemed an unsurmountable obstacle but 
after a prolonged study of the subject I 
became satisfied that the undertaking was 
rational, and in my lectures before the 
Electric 
Light Association early in [893 I gave the 
outline of the system I had conceived. In 
the latter part of that year, at the Chicago 
World’s Fair, 1 had he good fortune of 
meeting Prof. Helmholiz to whom I ex- 
plained my plan, illustrating it with experi- 
ments. On that occasion I asked the cele- 


ORDER NOW | 


AS a matter of law Congress loses all control over wireless recelving stations 
and transmitting statlons with a range within the horders of the state where 
located as soon as peace }a declared. The Radio Inspector of this district has 
already asked our co-operation in printing in the next edition of our catalog the 
Decessity of securing licenses for tranemitting eets with a range heyond the 
No wireless manufacturer wanta the stations to open to- 


Order now and be prepared. 


No new price list. 


Paper costa three times as much as formerly. 
Just now we have no 


Price list, because the changes have been so frequent. Will advise through thia magazine when re- 
vised price lst !9 ready, which will he as quickiy as possible, 


Send 8c in coin or stamps today for our big 300 page No, Il Electrical aod Wireless Catalog. Any 


wireless amateur will tell Fou it is the one catalog to heve. 


You need oc others. ce catalog 


contains moet averything ip wireless worth while, and is @ guarantee that the goods are dependable. 


© THERE'S MONEY INIT” 
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TEACH YOURSELF ™ 


MAGNETIC 
RECTIFIER 


Patented 
Apri] 18. 1926 


in half the usual time. at trifling cost. with the 
wonderful Automatic Transmitter. THE OMNIGRAPH. 
Sends unlimited Morse or Continental messages. at 
any speed, just as an expert operator would. 


Adepted by U.$. Gov't. Catalogue free, 


OMNICRAPH MFC. CO. 
39L Cortlandt St. New York 


4 atylee. 





The F-F Battery Booster 


For Home Charging of Storage Batteries 
AUTOMOBILE OWNERS: Eliminate your start- 


ing and lighting troubles by the use of an F-F 
BATTERY BOOSTER in your own garage, with- 
out breaking any clectrical connectiens or remov- 





ing battery from car. Keeps your battery 
100% efficient and prolongs its life indefinite- 
ly at a cost of about six cents a month. 
Write for bulletin No. 12 today. 


The French Manufacturing Company 


Cleveland, Ohio U.S.A. 





WWW americanradiohistorv com 


February, 1919 


brated physicist for an expression of opin- 
ion on the feasibility of the scheme. He 
stated unhesitatingly that it was practicable, 
provided I could perfect apparatus capable 
of putting it into effect but this, he antici- 
pated, would be extremely difficult to ac- 
complish. 

I resumed the work very much encour- 
aged and from that date to 1896 advanced 
slowly but steadily, making a number of 
improvements the chief of which was my 
system of concatenated tuned cirenits and 
method of regulation, now universally 
adopted. In the summer of 1897 Lord 
Kelvin happened to pass thru New York 
and honored me by a visit to my laboratory 
where I entertained him with demonstra- 
tions in support of my’ wireless theory. He 
was fairly carried away with what he saw 
but, nevertheless, condemned my project in 
emphatic terms, qualifying it as something 
impossible, “an illusion and a snare.” I 
had expected his approval and was pained 
and surprised. But the next day he re- 
turned and gave me a better opportunity 
for explanation of the advances | had made 
and of the true principles underlying the 
system I had evolved. Suddenly he re- 
marked with evident astonishment: “Then 
you are not making use of Hertz waves?” 
“Certainly not,” I replied, “these are radia- 
tions. No energy could be economically 
transmitted to a distance by any such 
agency. in my system the process is one 
of true conduction which, theoretically, can 
be effected at the greatest distance without 
appreciable loss.” JI can never forget the 
magic change that came over the illustrious 
philosopher the moment he freed himself 
from that erroneous impression. The skep- 
tic who would not believe was suddenly 
transformed into the warmest of support- 
ers, He parted from me not only thoroly 
convinced of the scientific soundness of the 
idea but strongly exprest his confidence in 
its success. In my exposition to him I re- 
sorted to the following mechanical ana- 
logues of my own and the Hertz wave 
system. 

Imagine the earth to be a bag of rubber 
filled with water, a small quantity of which 
is periodically forced in and out of the 
same by means of a reciprocating pump, as 
illustrated. If the strokes of the latter are 
effected in intervals of more than one hour 
and forty-eight minutes, sufficient for the 
transmission of the impulse thru the whole 
mass, the entire bag will expand and con- 
tract and corresponding movements will be 
imparted to pressure gauges or movable 
pistons with the same intensity, irrespective 
of distance. By working the pump faster, 
shorter waves will be produced which, on 
reaching the opposite end of the bag, may 
be reflected and give rise to stationary 
nodes and Joops. but in any case, the fluid 
being incompressible, its inclosure perfectly 
elastic, and the frequency of oscillations 
not very high. the energy will be economic- 
ally transmitted and very little power con- 
sumed so long as no work is done in the 
receivers, This is a crude but correct rep- 
resentation of my wireless system in which, 


} however, I resort to various refinements. 


Thus, for instance, the pump is made part 
of a resonant system of great inertia, 
enormously magnifying the force of the 
imprest impulses. The receiving devices 
are similarly conditioned and in this man- 
ner the amount of energy collected in them 
vastly increased. 

The Hertz wave system is in many re- 
spects the very opposite of this, To ex- 
plain it by analogy, the piston of the pump 
is assumed to vibrate to and fro at a ter- 
tic rate and the orifice thru which the 
fluid passes in and out of the cylinder is 
reduced to a small hole. There is scarcely 
any moveinent of the fluid and almost the 
whole work performed results in the pro- 
duction of radiant heat, of which an in- 
finitesimal part is recovered in 2 remote 
locality. However incredible, it is true that 
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the minds of some of the ablest experts 
have been from the begining, and still 
are, obsest by this monstrous idea, and so 
it comes that the true wireless art, to which 
I laid the foundation in 1893, has been re- 
tarded in its development for twenty years. 
This is the reason why the “statics” have 
proved unconquerable, why the wireless 
shares are of little value and why the Gov- 
ernment has been cornpelled to interfere. 

We are living on a planet of well-nigh in- 
conceivable dimensions, surrounded by a 
layer of insulating air above which is a 
rareficd and conducting atmosphere (Fig. 
5). This is providential, for if all the air 
were conducting the transmission of elec- 
trical energy thru the natural media would 
be impossible. My early eXperiments have 
shown that currents of high frequency and 
great tension readily pass thru an atmos- 
phere but moderately rarefied, so that the 
insulating stratum is reduced to a smal} 
thickness as will be evident by inspection 
of Fig. 6, in which a part of the earth and 
its gaseous envelope is shown to scale. If 
the radius of the sphere is 1214”, then the 
non-conducting layer is only 1/64” thick 
and it will be obvious that the Hertzian 
rays cannot traverse so thin a crack be- 
tween two conducting surfaces for any 
considerable distance, without being ab- 
sorbed. The theory has been seriously ad- 
vanced that these radiations pass around 
the globe by successive reflections, but to 
show the absurdity of this suggestion refer- 
ence is made to Fig. 7 in which this process 
is diagrammatically indicated. Assuming 
that there is no refraction, the rays, as 
shown on the right, wonid trave) along the 
sides of a polygon drawn around the solid, 
and inscribed into the conducting gaseous 
boundary in which case the length of the 
side would be about 400 miles. As one- 
half the circumference of the earth is ap- 
proximately 12,000 miles long there will be, 
roughly, thirty deviations. The efficiency 
of such a reflector cannot be more than 25 
per cent, so that if none of the energy of 
the transmitter were lost in other ways, the 

art recovered would be measured by the 

raction (%4)*. Let the transmitter radi- 
ate Hertz waves at the rate of 1,000 kilo- 
watts. Then about one hundred and fifteen 
billionth part of one watt is all that would 
be collected in a perfect receiver. In truth, 
the reflections would be much more nu- 
merous as shown on thie left of the figure, 
and owing to this and other reasons, on 
which it is unnecessary to dwell, the amount 
recovered would be a vanishing quantity. 

Consider now the process taking place in 
the transmission by the instrumentalities 
and methods of my invention. For this 
purpose attention is called to Fig. 8, which 
gives an idea of the mode of propagation 
of the current waves and is largely self- 
explanatory. The drawing represents a 
solar eclipse with the shadow of the moon 
just tonching the surface of the earth at a 
point where the transmitter is located. As 
the shadow moves downward it will spread 
over the earth’s surface, first with infinite 
and then gradually diminishing velocity 
until at a distance of about 6,000 miles it 
will attain its true speed in space. From 
there on it will proceed with increasing 
velocity, reaching infinite value at the op- 
posite point of the globe. It hardly need 
be stated that this 1s merely an illustration 
and not an accurate representation in the 
astronomical sense. 

The exact law will be readily understood 
by reference to Fig. 9, in which a transmit- 
ting circnit is shown connected to earth and 
to an antenna. The transmitter being in 
action, two effects are produced: Hertz 
waves pass thru the air. and a current 
traverses the earth. The former propagate 
with the speed of light and their energy is 
unrecoverable in the circuit. The Jatter 
proceeds with the speed varying as the 
cosecant of the angle which a radius drawn 
from any point under consideration forms 
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Increase Your Will Power 


In One Hour 


Author of This Article Tells How He Quickly Acquired a Dominating 
Will Power That Earns Him Between $50,000 and $70,000 a Year 


wonderful bargain. He was hard up for 

money and wanted to sell me some shares 
in a young, growing company for $1,000. Based 
on the earnings of the Company the stock of- 
fcred me was easily worth $5,000—in fact, the 
man who finally bought the shares sold them 
again in five months at a profit of $4,300. 


von: YEARS ago a man offered me a 


The reason I didn’t buy the shares was that 
I could no more raise a thousand dollars than I 
could hop, skip, and jump across the Atlantic 
Ocean. A thousand dollars! And my income 
only twenty-five a week. 


The second chapter in my life began 2 few months 
later, when another opportunity came to me. It re- 
quired an investment of $20,000 during the first_ year. 
I raised the money easily, paid back every penny I bor- 
rowed, and had $30,000 left at the end of the first 
year! To date, in less than four years, my business 
has paid me a clear profit of over $200.000 and is now 
¢arning between $50,000 and $70,000 2 year. Yet for 
twelve years before, the company had been Josing 
money every year! 


The natural question for my reader to ask is, "How 
could you borrow $20,000 to invest in a business which 
had previously been a failure, after being unable to 
borrow $1,000 for an investment that scemed secure?"” 
lt is a fair question. Andd the answer can be given in 
two little words— WILL POWER. 


When the first proposition came to me I passed it by 
simply because I didn’t have the money and couldn't 
borrow it. I went from one friend to the next and all 
turned me down. Several refused to talk business with 
me at all. They all liked me personally, and they asked 
me about the kiddies. but when it came to money 
matters I hadn't a chance. I was scared stiff every 
time I talked to one of them. JI pleaded with them, 
almost begged them. But everybody had their “money 
all tied up in other investments.” It was an ald ex- 
cuse, but I accepted it meekly. I called it hard luck. 
But I know today that it was nothing in the world 
except my lack of Will Power, or rather my weak Will 
Power, which kept me from getting what | wanted. 


When I heard that the man sold those shares at 
a profit of $4,300, it seemed that my sorrow could not 
be greater, That profit was just about what my salary 
amounted to for four years! But instcad of gricving 
over my ‘‘hard luck,’’ I decided to find out why I was 
so easily beaten in everything 1 tried to accomplish. It 
must be that there was something vital that made the 
difference between success and failure. It wasn't lack 
of education, for many illiterate men become wealthy. 
What was this vital spark? What was this one thing 
which successful men had and which I did not have? 


1 began to sead 


Partial Liat of beer es Ber 

chology and menta 

Sorwy power. But every- 

The Law of Grest Thinking thing I read was too 

The Four Factors on which it 1 Th 

depends. gencta ° ere was 

How to develop analytical power. nothing definite — 

How to think ‘'al] afouod’’ any nothing He told 
avbject. : ; 
How te throw the mind into de- | ™* what to do 

liberate. coatrolled, productive After several 


thioking. 

Detailed directions for Perfect 
Mind Caneentration, 

How to arauire the power of 
Cansecutive Thioking. Rea- 
soning, Analysis. 


How to acquire the skill of Cre- 
ative Writing. 

a to guard against errora in 
Thought. 

Mow to drive from the mind all 
unwelcome thoughts, 

How to follaw ans line of thought 


with keen. concentrated Powers. 
Haw ta develop Reasoning Power. 
How to handle the mind ln Cre- 
ative Thioking. 
The secret of Bullding Mind 
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How the Fill te made to act. 

Flaw to test your Will. 

How a Strong Will is Master of 
Biady. 

What creates Human Pawer. 

The Six Pricciples of Will 
Traiaine. 

sci Bethods for developing 

ll. 


The NINETY-NINE METH- 
ODS for using Will Power in 
the Conduct of Life. 

Seven Principles of drill in 
Mental, Physical. Perscoal 
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months of discour- 
aging effort, 1 fi- 
nally encountered a 
book called ‘Power 
of Wall.’ by Prof. 
Frank Channing 
Haddock. The very 
title came to me as 
a shock. When I 
opened the book | 
was amazed, I 
realized that will 
power was the vital 
spark—the one 
thing that J lacked. 
And here in this 
book were the very 
rules. lessons and 
exercises through 
which anyone could 
increase their will 
power. Eagerly 1 
read page after 
page; including 
such articles as. 
The Law of Great 
Thinking; How to 
Develop Analytical 
Power; Haw to Con- 


centrate Perfectly: 
How ta Guard 
Against Errors in 
Thoueht; How to 
Develop Fearless- 
ness: How ta Ac- 
Quire a Daminat- 


ine Personality, 


An hour after I opened the hook I felt like 
a new person. My sluggish will power was 
beginning to awaken. There was a new light 
in my eye, a new spring in my step, a new 
determination in my soul, I began to see, in 
my past, the many mistakes I had made, and 
I knew I would never make them again. 


I practiced some of the simple exercises. 
They were more fascinating than any game of 
cards or any sport. 


Then came an opportunity to acquire the business 
which had lost money for twelve years, and which I 
turned into a $50,000 a year money maker. Instead of 
cringing betore the moneyed people, I won them over 
by my sheer force of will. 1 would not be denied. 
And my every act and word since then has been the 
result of my training in will power. 


I am convinced that every man has within himself 
every essential quality of success except a strong will. 
Any man who doubts that statement need only ana- 
lyze the successful men he knows, and he will find 
himself their equal, or their superior, id every way ex- 
cept in will power. Without a strong will, education 
counts for little, mooey counts for nothing, opportuni- 
ties are useless, 


I earnestly recommend Prof, Haddock’s great work, 
“Power of Will,’ to those who feel that success is just 
out of reach—to those who Jack that something which 
they cannot define, yet which holds them down to the 
grind of a small salary. 


Never before have business men and women needed 
this help so badly as in these trying times. Hundreds 
of real and imaginary obstacles confront us every day, 
and only those who are masters of themselves and who 
hold their heads up will succced. “Power of Will” as 
never before is an absolute necessity—an investment 
in self-culture which no one can afford to deny himself. 


I am authorized to say that any reader who cares to 
examine “Power of Will’’ for five days may do so with- 
out sending any money in advance. If after one hour 
you do not feel that your will power has increased, and 
if after a week's reading you do not feel that this great 
book supplies that one faculty you need most to win 
success, return it and you will owe nothing. Otherwise 
send only $3, the small sum asked. 


Some few doubters will scoff at the idea of will power 
being the fountainhead of wealth, positian and every- 
thing we are striving for, but the great mass of intel- 
ligent men and women will at least investigate for 
themselves by sending for the book at the publisher's 
risk. 1 am‘sure that any book that has done for me— 
and for thousands of others—-what "Power of Will'’ 
has done—is wel] worth investigating. It is interesting 
to note that among the 250,000 owners of “Power of 
Will” are such prominent men as Supreme Court 
Justice Parker; Wu Ting Fang, Ex-U, S. Chinese Am- 
bassador; Gov, McKelvie, of Nebraska: Assistant 
Potmaster-Gencral Britt; General Manager Christe- 
son, of Wells-Farro Express Co.; E. St, Elmo Lewis: 
Senator Arthur Capper of Kansas and thousands of 
others. In fact, today “Power of Wil)" is just as im- 
portant, and as necessary to a man’s or woman's equip- 
ment for success, as a dictionary, To try ta succeed 
without Power of Will is like trying to do business with- 
out a telephone. 


As your first step in will training, I suggest im- 
mediate action in this mattee before you. It is not 
even necessary to write a lester. Use the form below, 
if yow prefer, addressing it to the Pelton Publishiog 
Company. z0-B Wilcox Block, Meriden, Conn., and the 
book will come by return mail. You hold in your hand, 
this very minute, the beginning of a new era in your 
fife. Over a million dollars has been paid for "Power 
of Will” by people who sent for it on free examination, 
Can you, in justice to yourself, hesitate about sending 
in the coupon? Can you doubt, blindly, when you can 
see, without a penny deposit, this wonder-book that 
will increase your will power in one hour, 


The cost of paper, printing and binding bas almost 
doubled during the past three ycars, in spite of which 
Power of Will’’ has not been increased in price, The 
publines feels that so great 2 work should be kept as 
aw-priced as possible, but in view of the enormous in- 
crease in the cost of every manufacturing item, the 
Present edition will be the jast sold at the present 
price. The next edition will cost morc. 1 urge you t0 
send in the coupon now. 
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PELTON PUBLISHING COMPANY 

30-B Wlicox Block, Meriden, Conn. 

I wlll examine a copy of ‘Power of Will.’* at your risk 


1 ogtee to remit $3 or remail book tn 5 days. 


Name. 
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THROAT presents the latest 
advance In micro- 
phones and marks 
a revolution in 
transmitter codo- 
struction. lt works 
on a0 entlrely new 
principic, takea up 
practlcally no 
room, and marks 
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the end of all telephone transmitter troubles. 

The SKINDERVIKEN TRANSMITTER BUTTON can be placed In any 
position and it will talk loudly and distinctly and Js at the aame 
time extraordinarily sensitive. lt was primarily designed to replace 
the old damaged or burnt out trapamitter. Simply unacrew and 
remore the telephone transmitter front, disconnect the two inslde 
wires, unscrew and remove the bridge and the old electrode. 
There rematms only the diafram. Thesa wires are then connected 
wlth the Skinderviken button, the latter acrewed to the dilafram, 
and after screwing the old transmitter houslog together again, 
the telephone Is ready for work. 


ELECTRICAL EXPERIMENTER readers will be partleularly 
Interested In all the different experiments that can he performed 
with the Skinderriken Button. Fig. 1 shows tha Skindervikeo 
butten attached to the back of an Ingersoll watch case. When 
6peakidg towards the Inslde of the case, It wlll be found that the 

volece {a reproduced 

TALKING WITH clearly and loudly 

WATERGLASS ¢ Fig. 2 ahows an- 
Other Iintereatiog 
stunt, By attaching 
the buttoo to a tip 
diafram about the 
size of half a dol- 
lar, and hy holding 
the djafram at thea 
side of the throat, 
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Your equipment is not 
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2254 W. Ohio St., Chicago, 
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with the axis of symmetry of the waves. 
At the origin the speed is infinite but grad- 
ually diminishes until a quadrant is 
traversed, when the velocity is that of light. 
From there on it again increases, becoming 
infinite at the antipole. Theoretically the 
energy of this current is recoverable in its 
entirety, in properly attuned receivers. 

Some experts, whom | have credited with 
better knowledge, have for years contended 
that my proposals to transmit power with- 
out wires are sheer nonsense but I note 
that they are growing more cautious every 
day. The latest objection to my system js 
found in the cheapness of gasoline, These 
men labor under the impression that the 
energy flows in all directions and that, 
theretore, only a minute amount can be re- 
covered in any individual receiver. But 
this is far from being so. The power is 
conveyed in only one direction, from the 
transmitter to the receiver, and none of it 
is lost elsewhere. It is perfectly practicable 
to recover at any point of the globe energy 
enough for driving an airplane, or a pleas- 
ure boat or for lighting a dwelling. I am 
especially sanguine in regard to the lighting 
of isolated places and believe that a more 
economical and convenient method can 
hardly be devised. The future will show 
whether my foresight is as accurate now as 
it has proved heretofore. 
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SHIP RADIO OPERATORS ASK 
INCREASED WAGES. 


Increased wages and the fixing of a 
standard wage scale for radio operators on 
vessels operating under Government direc- 
tion was asked of the Shipping Board re- 
cently by a delegation representing the Mar- 
coni Radio Telegraphers’ Association. The 
radio operators included in the request made 
of the Board are those on vessels operat- 
ing in transatlantic and Gulf waters. As- 
surances were given the radio representa- 
tives by Board officials that their request 
would be taken under advisement for im- 
mediate consideration, 
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ALEXANDER WIRELESS BILL, 


* AMEND 


ED. 


(Cancinued from page 707) 


“Seventh, It shall be 
lawiul ine the Govern- 
mene to aleputize own- 
ers of private or ama- 
teur stations at a nomi- 
mal fea; for the purpose 
of having the radio 
ritlea adel regulations 
eoforced in such locals- 
ties as the number of 
slations so Warrants 
sich 2 proceeding. 


“Eighth, The Gov 
ernment shall have the 
Figha ts anenty 
revake any license held 
by a frivite or amateur 
Station aa an extreme 
penalty for disobeyance 
af the radio rules and 
regulations set forth by 
this “ict and any previ- 
ons Acts concermng 
radio telegraphy. 


“Maunth I1t shall be 
lawful far the Govern- 
ment tq provide tech- 
nical schools and State 
universities: with radio 
statians for the benefit 
of serence and the 
trainimg of radio oper 
ators. 


Tenth. It shall he 
lawful far the Govern- 
mchet te require all pri 


wale or amateur Sta 
lians to tse inductive 
coupling between the 


antenna Gecewit and the 
citesit whieh includes 
the power transformer 
for damped radiotele- 
graphic exmmunication, 


"Rievernth. It shall 
be tiitlawiul for any 
private or amateur sta- 
tim co nse a spark coil 
operating on direct cur- 
rent for the sending of 
radio disturbances into 
the ether. 


"Twelfth It shall be 
imlawtul, except by 
special lpense, for any 
private or amateur sta- 
tion ta ume more than 
ane hundred and 
Ewengy-live watts as 
meamired im the an- 
tenma circuit, for the 
sending of  radiotele- 
Phonic communications. 


“Fhirteenth, The 
ihovernmment shall have 


the right to suspend 
the sending of radio 
Abwéurbances into the 


ether by private or 
amateur stations for 
definite periods of the 
night or day in such 
panes aS may become 
necessary, but nothing 
in this article shall be 
construed to mean that 


_ No fundamental ob- 
con to this phase. 
t was already done in 
f silent way by tacit 
agreement among the 
amateurs before the 
war. It was very com- 
mon for the Editor of 
this as welil as other 
wblications to receive 
intters from amateurs 
complaining of fellow 
amateurs who had in- 
fracted the law. A let- 
ter to such violators 
from the various pub- 
hications devoted to 
wireless usually brought 


speedy redress. Ap- 
parently no law was 
necessary. 


We have no objec- 
tion against this either. 
An amateur should 
have his license re- 
voked if be does not 
play the game fair. In 
the five years that the 
1912 Radio Act was in 
effect, however, we 
have not heard of a 
single case where a 
license was revoked. 


No objection to this. 


No objection. 


We fail to see the 
wisdom of this. An 
amateur with a spark 
coil, we admit, can 
cause a lot of disturh- 
ance, but it should be 
remembered that a Gov- 
ernment or commercial 
station can readily tune 
out such an amateur 
station without any 
trouble whatsoever 
even if it operates a 
block away. Further- 
more, if no spark coils 
could be used, the ama: 
teur would natural) 
resort to a transformer, 
and there is no such 
apparatus made today 
which uses less than 
100 watts. Most of 
the spark coils nse less 
than 30 or 40 watts, 
consequently send out 
less disturbance than 
would be the case un- 
der the new measure. 


We believe that 125 
watts is not sufficient. 
In a few years there 
will he thousands of 
radio telephone stations 
operating all over the 
country, and they will 
be as common as the 
telephone is today. 
Ours is a country of 
vast distances. This 
law would work espe- 
cial harm to our west- 
ern states where there 
are often no settle- 
ments a hundred miles 
apart. One hundred 
and twenty-hve watts 
as measured in the an- 
tenna circuit we believe 
is insufficient to bridge 
such distances. We he- 
lieve 250 watts should 
be the minimum. 


Yes, every hill must 
have its usual joker, 
and it is right here. If 
this clause becomes a 
law then any officious 
Government operator 
can take it into his head 
to prohibit sending in 
his district hetween the 
hours of 4 P. M. and 
12 A. M. This period 
would be considere 


night. You said it, 
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“GOOD Night.’ It 
would, of course, blot 
out all the sending sta- 
tions with one stroke. 
f we must have a time 
limit, let it be stated 
in the law so there will 
not be any “‘ifs” and 
“buts"=—-at best such a 
clause as this would 
tend to create eternal 
friction between ama- 
teurs and Government 
officials. We believe 
such a clause is unjust 
and only at best reflects 
on poor and inadequate 
Government apparatus 
and still more inefficient 
Government radio oper- 
ators. 


the sending of private 
or amateur stations 
shall be permanently 
suspended, 


“Fourteenth. The 
owner of the license of 
any private or amateur 
station must display in 
his station a copy of 
the rules and regula- 
tions of the Govern- 
ment regarding radio 
stations and failure to 
do so shall be punish- 
able by a fine not ex- 
ceeding $100, such 
rules an regulations 
to be furnished by the © 
Government at a nomi- 
nal cost.” 


No objection to this, 
altho every amateur 
operator before the war 
was only too proud to 
display bis Government 
license once he _ had 
gone thru the trouble 
to get one, 








RADIO AMATEURS DISCUST 
OFFICIALLY. 


During the hearings of the Alexander 
Bill, H. R. 13159, before the committee on 
the Merchant Marine and Fisheries on De- 
cember 12, 1918, many interesting points 
were brought aut. 

Lieut. J. C. Cooper, Jr.,.U. S. N. R. F,, 
had been intrusted with drafting the ama- 
teur amendment, printed elsewhere in this 
issue. Lieutenant Cooper, who calls him- 
self an “amateur naval officer”, undertook 
the thankless job of drafting an amend- 
ment which would satisfy both the Navy 
and amateurs. In fairness to Lieutenant 
Cooper, let us state that he tried hard to be 
fair to both interests. But it is our opinion 
that neither Navy Department nor Ama- 
teurs are fully satisfied with the comprom- 
ise amendment. 

Lieutenant Cooper's statement before the 
committee follows: 


Statement of Lieut. J. C. Cooper, Jr., United 
States Naval Reserve Force. 

Lieut. Cooper: Gentlemen, | an: an ex-amateur 
radio operator and “amateur naval officer,” as I 
am soon going back to civil life to take up the 
practise of my profession again. As many other 
amateurs, when the war broke out, I offered to do 
what I could for the service, and have had some 
duties in connection with radio work which have 
given me an opportunity, I hope, to be able to see 
the point of view of the Navy and the point of 
view of the amateur operator to some extent at the 
Same time. 

Several days ago there was a meetin 
Capt. Todd’s ofice—without knowing 
men would he present—of all of 


called in 
ow many 
the ex-amateurs 


who happened to be on duty in the naval service 
in Washington. There were about 25 or 30 men 
present. he question of the operation of amateur 


Stations after the war was very liberally discust, 
and a memorandum was prepared and sent to each 
of those men and other men in the naval ser- 
vice in Washington who had heen amateurs that 
we could locate, with the request that the questions 
be answered and sent back as soon as possible, 
with an idea of drafting an amendment to the pres- 
ent law which would, as far as possible, meet the 
combined view of themselves as previous amateurs, 
knowing amateur operations and knowing what the 
amateur désires to do and what he has done, and 
also with their experience since the war as part 
of the Government’s service that has controlled 
radio. I had the unfortunate responsibility of hav- 
ing to say the final word on collating those opin- 
ions and putting them into the form of an amend- 
ment. There is no body of men, I believe, who 
disagree more violently among themselves on every 
subject that concerns them than do the amateur 
radio operators, am convinced that from now 
on, as these hearings are going to be printed, my 
name is going down in radio history among the 
amateurs to some as guilty of high treason, to 
others as heing foolish, to othcrs as deeecvin some 
credit if this amendment goes into law. o not 
expect all the amateurs to agree with it all. It 
is the collective judgment, however, of a certain 
number of amateurs who have seen both the Navy 
point of view and the amateur pe of view, and 
» myself, with the approval of the department, and 
it is offered as an amendment to the bill. 

The eae law states that the amateur who does 
not hold a_ special license is authorized within § 
miles of a Government station to use a transformer 
input of one-half kilowatt, elsewhere 1 kilowatt, 


(Continued om page 737) 


735 





Learn Drafting 


draftsmen. They are offering good salaries to 
Start With splendid chances for advancement. 


Drafting offers exceptional opportunities to a 
young man because drafting itself not only com- 
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success in Mechanical or Structural Engineering 
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y OW in your own home you can have wonderful Violet-Ray treatments ex- 
| actly as are given by eminent physicians and beauty specialists throughout 

the couniry. Now you can rid yourself of headaches, catarrh, constipation, 
eczema, isomnia, lumbago, nervousness. Relieve your pain from neuritis, rheu- 
matism, and other disturbances. Multiply your bodily health, vitalize your 
nerves, double or treble your energy by using Violet-Rays. Sleep better, increase 
your strength. and improve your appetite and digestion. Soothe your nerves, 
reduce or increase your flesh. ‘Tone and strengthen the entire system. Beautify 
your complexion! All with Violet Rays! 
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tered by the Violetta are wonderful even for infants! Relieve pain and suffering 
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& Dr. Bert H. Rice, of Vinton, Iowa, says: °*I have 




















good results with the Violetta High Frequency In- 
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Constipation Neuralgia Tonsilitis well now.” 
Dandruff Neuritis Whooping Cough 
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RADIO AMATEURS DISCUST 
OFFICIALLY. 
(Cont.nurcd fram page 735) 


and to use a maximum wave length of 200 meters. 
All amateurs are agreed that you can not properly 
tune an efficient amateur station quite as low as 
200 meters; that an extension in wave length 1s 
desirable. The consensus of opinion of those 1 
have talked to is that the limitations of this amend. 
ment—that is, not to exceed 250 meters—will great- 
ly increase the efficiency of amateur stations and 
will enable the amateur to further fulfill his real 
function, wich is to train him as an operator for 
any national emergency that may arise, and to pos- 
sibly train him as a further developer of the radio 
art. The amateur has no place in the scheme of 
things if he is not useful. The ether is a means 
of communication which must be pnt to the nse of 
the community as a whole for the advancement of 
the community. Unless the amateur operator ad- 
vances the art, or advances the community, the ama- 
teur has no right to exist. I, personally, as a naval 
oficer, have had many operators under me. I have 
found that of the new men under me the easiest 
trained, the most adaptahle to the new apparatus, 
and the most efficient men I had were ex-amateur 
operators. 

1 took two of my hest men the other day and 
put them on the President’s ship to receive offi- 
cial messages from Washington. They were both 
ex-amateur operators; and I think that ] speak 
for Capt. Todd and the Navy when I say that no 
one more than the Navy realizes the value that the 
amateur operator was to the Navy when the war 
first broke out. I, personally, of course am prejn- 
diced in favor of the amateur, because I am prais- 
ing myself when I praise the amateur, because ! 
am an amateur operator, 

This amendment also licenses receiving stations 
without requiring a license of the operator. In 
other words, the jeweler who has a receiving sta- 
tion simply for the purpose of receiving the Arling- 
ton time signals and checking up his chronometer 
will not require to he a radio operator to operate 
his receiving station. Likewise, the amateur who 
is only learning to send, who is just starting, will 
not have to have any license in order to operate 
a receiving station.” We do not think, on the 
other hand, that any amateur ought to have a 
right to touch the key and to cause possihlc blun- 
dering interference by his lack of ability as an 
operator unless he can receive and send what is 
usnally called 15 words per minute; that is, 75 
letters per minute, in the ordinary standard of 
letters to the word, which is what we use in aver- 
aging aM operator's speed. personally do not 
think that that limit is too high. Others may dis- 
agree with me. 1! personally intake that no operator 
onght to touch a key and onght to he allowed to 
interefere with this medium of commerce, which is 
the ether, unless he has that degree of skill. If 
he is required to have that degree of skill, it will 
he an incentive to him when he is first learning the 
art to gct pp to that degree of skil] as soon as he 
can, so that he can have a transmitting license. 


This amendment includes a clause authorizing 
the Government, where it is found expedient—as, 
for instance, in large centers or elsewhere—to limit 
the transformer input of amateur stations to one- 
half kilowatt if within 100 miles of the seacoast 
or within 5 miles of a Government receiving sta- 
tion to one-fourth kilowatt. I am [frank to say 
that those powers are higher than the consensus 
of opinion of these written documents from which 
I one cd the amendment. Those powers are more 
liheral than the great majority of the men who 
compiled these memorandums thought proper, hut 
after talking with Capt. Todd and Commander 
Hooper, and with especially this idea in view, 
namely, that there are many amateur stations which 
will have to apply for license hefore they can again 
reopen, who, i the input is cut down very much 
from the present law, will be required to remodel 
a part of their apparatus or give up their appara: 
tus if we change the power limits very much. Per- 
sonally, I think that those limits are as reasonable 
as can he safe from the point of view of non- 
interference with the real husiness of radio, which 
is sending official and commercial dispatches, and 
that those powers are ample to provide full ex- 
perimentation that an amatcur ought to have occa- 
sion to do and al) communication that he may have 
occasion to make. Mark me, it does not say that 
a license can not be issued up to | kilowatt under 
those limitations. It says that the Government may 
in its discretion put those limits on. 


For example, we will take on the peninsula of 
Michigan or on parts of the more or less unin- 
habited coasts of the Gulf, there is no reason why 
there would be stations near enough or ships work- 
ing near €nough so that | kilowatt would neces- 
sarily cause interference by what we call “forced 
oscillation.” The amendment leaves it in the dis- 
cretion of the licensing pawer to cnt down to those 
limitations amateur stations which are near the cen- 
ters of commerce, where other stations are using 
radio for its real purpose, and still it allows the 
amateur tO work. 

There are a lot of amateur operators here, some 
of whom I have known personally; some I have 
met since [I have heen here to-day; some I have 
had correspondence with before the war. <A lot of 
them ate gaing to disagree with me; some of them 
are going to think these limitations too low and 
some are going to think these limitations tao high. 
That will be for the committee to decide. This is 
submitted hy tne Navy as 5 measure to assist in the 
future development of amateur radio. 





*The amendment, printed elsewhere, fails to 
show this.—Eurror. 
(Continued on page 738) 
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K. 1. Shorthand hastened his promotion from 
stenographer to executive; now he depends upon 
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Engineers, chemists, contractors, clerks, 
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mechanics, professional men and women, and farmers have learned 
At last you can learn 
shorthand so quickly and so inexpensively that it is worth your while. 


This new, amazingly simple stenography will enahle you to put down conversations 


K. |. Shorthand and are enthusiastic in its praise. 


rapidly as spoken, take 
getting ideas, and 
down fully and instantly. 


Shorthand because it will be the biggest little investment of your life. 


You can learn 
in 0 evenings 


K. 1. Shorthand is the ideal system for stenographers or 
eecretaries. You can prepare yourself for a position in 
weeks as compared to months by the old-fashioned sys- 
tems—there is so much less to learn and remember. It is 
the most practical, concise and readable system in the 
world, otes years old can be transcribed as readily as 
when fresh—just like longhand. Would you not give best 
satisfaction to your employer with a stenographic system 
that enables you to do that? 


30 Days’ Approval 


Do not douht for a minute that you can learn K. 1. 
Shorthand in five evenings even though you me not know 
the first thing about stenography. It is not a bit remark- 
able ter anyone to learn all the lessons in the system that 
quickly. 

Why put in months of grinding study at some difficult 
old-fashioned system? Save time! Save money! Learn 
K. I. Shorthand. the new easy as A-B-C method of speed 
writing. 

The cost of the course is lower than it has ever been 
possible to purchase a stenographic education, Everyone 
can afford it. K. 1. Shorthand is used in government ser- 
vice and courts as well as public corporations and private 
businesses. Preferred for highly technical matter hecause 
of its remarkable accuracy and legibility. 

Simplified K. t. Shorthand dispenses with all special 
positions, light and heavy shading and other confusing 
and speed-retarding tules of old systems, You will be 
delighted. 


Try 2 Lessons FREE 


You learn K. I. Shorthand tn your own home by our melf tuftlon 
course. The lessons ére fascinating. Experte guido you 1a quickly ec- 
quiring proficiency. Send for two free iessons and comDlete Informa- 
tlon. You may then continue the entire course on 4 
month’s apgroval. 

Here is a completo course—not merely 
<a a text-book. Remember. there 13 na 
— system ta Compare with K. 1. Shorthand 


a 
a 
a 
et 
a iM brovity end Practicability—and nu -« 
mh Ve course giving correspondence instruction ¢ 154 East 32d St.. New York. N. Y 
, obtainablo et anything like our price. 1 oc 8S Wabash ace Geatieo 1 
X \ We give you a positive guarantee that 4 Y i ad : : 
g you can an or ho oP e ew ae ‘ Pieaao vond me tho first two lessons in K, 1. 
Seg [ratute de incorporated In ‘New. York | syorinend FREE, lao full lnformetion, 
Zi! = Sail the coupon or write ¢ letter asking ° 
“Go aheed! I’m tor free lessana and complete Informa- ! a. 
petting {tf oll in tion. Bo sure ta mention “Electrical a **#/0¢ 
K.3.Shorthend’ Experimenter.”’ 4 
4 3 Address EK-308 
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Used in Profasslons—‘*— am now 
past 83 and uso K. 1. Shorthand 
for my professional work in mak- 
ing records of cases. € like K. J. 
Shorthand System very much, tn- 
deed. and have recommended it to 
some who I think wil) enroll." 

A. P. DAVIS, M.D. 


In One Week!—*'! learned K. Ff. 
Shorthand within fixe hours and 
in one week afterwards I was able 
to write 90 words per minute. It 
set down al} my notes in K. I. 
Shorthand and can read them 
weeks afterwards. I believe that 
everybody should leam K. J. 
Shorthand as it is simple and also 
inexpensive. It is svorth ten times 
what is asked for it. You have 
done everything you promised "’ 

BYRON W. CREW. 


A Pleasure to Learn-—‘' It was a 
pleasuro to learn K. J. Shorthand. 
Within threo hours I could write 
any word. I can now write over 
100 eword# per minute and am 
positive that by a liftio more prac- 
tice t could spoed up to 150 words 
a minute. it is easy to read one’s 
notes in K. I. Shorthand.'’ 
(Miss) JOY WADSWORTH. 


Professional Stenographer—"‘Until 
recently £ knew absolutely nothing 
of shorthand. To-day I am hold- 
ing 6 DOsilion as stenographer in 
the offico of Inspector of Bulld- 
ings where the terms apply almost 
wholly to bullding construction. 
I think thia euficlent racommonda- 
tion of your system.*’ 

(Mrs.) E. M. FULTON. 


Used In Bla Business—*'t learned 
your system of shorthand to saro 
tims in making notes whils pass- 
ing about the plant. After only 
slight study I ean take dot ordi- 
nary convorsations. K. I. Short- 
hand ta practicol, time-sacing and 


aimple.’’ 
S. B. ROPER 


messages verbatim, record board-meeting facts, jot down business- 
stand ready to help you every time anything important must be written 
You do not have to study manths to do this, 
at home is all that is necessary. Greater speed comes quickly with practice. 


Just five evenings 
Learn K. | 
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Iv’s Only a Step to the Big 
Jobs From Where You Are! 


There is a big job waiting for you in the electrical 
All you need 1s special tratning on ad- 


profession. 


vanced points which big men must know. 
is all this special knowledge which will enable you to 
master every electrical problem. This great 7-volume 
Cyclopedia of Applied aS bridges the gap be- 
tween your present job and the $5, 


50 Years of Electrical Experience 


What the 
7 Volumes 
Clearly Cover 


Elements of Elsetricity— 
Electrical Measurements— 
Underwrliter’s Electrical 
Requirements — Theory, 
Calculation. Deatpna and 
Conatruction of Diraet 
Current Gaeneratora and 
Motors — Types of Gan- 
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agement of Eleetriaal Ma- 
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derwriter’s requirements—theory calculation, de- 
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dynamo-electric machinery—lighting machinery— 
power transmission—electric railways—power sta- 
trons—switchboards and Switching—storage bat- 
teries—applied electro-chemistry—electric  eleva- 
tors—electric welding and heating—wire and wire- 
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Half Price— Easy Terms 
Regular price $5.00 per volume, 
$3.00 per volume. Easy terms only $2.00 a month— 
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Mr. Sannders: I want to ask you a few ques- 
tions about the amatenr. You have read the bill 
that is under consideration by the committee? 

Lieut. Cooper: 1 have read it, sir. 

Mr. Saunders: Aside from your amendment you 
have been discussing, there is no provision in the 
bill whatever relating tq amateurs, is there? 

Lieut. Cooper: I understand, sir, it was the io- 
tention of the department to license amateur opera- 


tors. 
. Mr. Saunders: Under the bill that bas beco 
introduced there is no provision for the amateur? 

Lieut. Cooper: Not under the name “amateur.” 

Mr. Saunders: Is there under any other name 

Lieut. Cooper: 1 think, sir, there would have 
been no reason why amateur stations should not 
have been licensed under the term “experimental 
stations,”’ 

Mr. Saunders: Suppose it is just a single in- 
dividual. I understand a great many of these peo- 
ple who are amateurs took up this thing before the 
war—jJust young men who took up the business 


themselves? . 
Lieut. Cooper: I did so myself. 


_Mr. Saunders: That would not be called a sta- 
tion, would it? . 
Lieut. Cooper: Oh, yes, sir. 


Mr. Saunders: Do you think, under the language 
“experimental stations,” that any little individual 
amateur Operator in the wilds of my district, I will 
say, who has been working on the thing himself 
as an intellectual improvement, could be described 
as “experimental station’’? 

Lieut. Cooper: I think so. But I say it is a 
moot point in view ot the amendment. 

Mr. Saunders: { do not see how that could be 
done with respect to the provision as to who is 
to he licensed as an amateur. Under that, neces- 
sarily, before any man could start out a3 an ama- 
teur, he must have bad the opportunity to take 
some training at some school. 

Lieut. Cooper: Very frankly I think that very 
few amateurs ever went to a training school. 

Mr. Saunders: You require them to possess cers 
tain capacities hy your amendment; they have got 
to have a_ certain facility. 

Lieut. Cooper: The amateur can learn that by 
using the buzzer. All amateurs do the aame thiog. 
all operators. 

Mr. Saunders: Can he experiment enough with 
the wireless apparatus to acquire that facility with- 
out having a trainer? 

Lieut. Cooper: May 1 suggest, sir, that the 
proves would be something hike this: That by 
isteaing in, as we call it—and you will note that 
no license is required for recetving—-a man can 
hecome accustomed to using the receiving appara- 
tus, and he can become accustomed to the sending 
with a key hitched to a little buzzer, which is not 
a radio operator, and he can be tanght to send 
np to any speed he can ever attain, 

fr. Saunders: He can teach himself, in other 
words, can he? 

Lieut. Couper: Teach himself, or be taught by 
other amateurs. 

Mr. Saunders: He can pick that up by his own 
efforts, and by his own ingenuity and application 
at home and can acquire the facility which you 
have imposed upon him before he can receive a 
license? 

Lieut. Cooper: I think any of the amateurs here 
will agree with me on that. 

Mr. Saunders: With respect to this amateur, 
after be has attained that speed, and then is given 
the license that you contemplate, all of his opera- 
tions would he controlled by the terms of his 
license? 

Lieut. Cooper: 
present law. 

Mr. Sannders: Do you contemplate any diffi- 
culty in that connection if he operates accordin 
to the terms of his license, with the commerci 
operation of the Government system, or any other 
commercial system? 

Lieut. Cooper: The limitation of wave lengths, 
sir, and the limitations of power in the present 
law of 1912, as amended by this amendment, are 
designed to prevent the amateur from causing in- 
terference with commercial stations. ; 

Mr. Saunders: But you can see no danger of in- 
terference with the wircless system in the hands 
of private enterprise or Government control? 

Lieut. Cooper: It was my view, sir, in drafting 
the amendment as it is. that these limitations on 
ower and wave lengths would prevent such inter- 
erence. 

Mr. Saunders: So that in considering the general 
problem with respect to the necessity of having 
this entire business under Government ownership 
and control, we can eliminate any factor of danger 
from amateur operators? ‘ 

Lieut. Cooper: I think s0, sir, with the excep- 
tion of the fact that adequate inspection nf amateur 
stations must be had in the future if the amateur 
is tO maintain the dignified position in the radio 
world that he should. : 

r. Saunders: That is by regulation? 

Lieut. Cooper: Yes, sir. ey. 

Mr. Saunders: As I said, you eliminate the 
amateur exp€rimentors as a factor in determining 
this policy, because they will operate in a field out- 
eee the field that this policy is designed to con- 
tro 

Lieut. Cooper: That is the idea of the amendment. 
There is one coming factor in radio work which 
may adversely affect amateur operating which 
should he olen forward to at the present time. 
The fleet—and thia is not disclosing military secrets 
—is using for intercommunicating purposes very 
short wave length, shorter than the one hundred 
fifty meters mentioned here as the minimum length 
that an amateur should use, Aircraft are also using 
various wave lengths, some of which are almost 


(Continued on page 742) 


They are at present, onder the 
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_ Drafting is the Back= 
~, bone of All industry 


— ————),, —of all construction. The world— 
£ its homes, skyscrapers, factories, 
ships, railroads, and commer- 
cial and industrial machin- 
ery are all monuments to 
the draftsman’s skill. As 
a profession—as an av- 
enue for advancement 










































in every known form 

of engineering— 

bh. arty drafting has noequal. 
rT ane Aim as high as you like 

} 4 mr ey ee + and you can reach your 





A > — eT f mark in this greatest of 
aN SQ A AMS en Ss all professions. Just as the re- 
construction of Europe will first have to be planned on the drafting table, so 
has the world been built—so will the world continue to be built. That is 
why there is no limit to your success aS a draftsman. 


° The American School Home Study Course 

Hs a k 7A, ‘fe ft in é sul pies ve to pate Bue great, he 
our ro e $ sion roe ang, ae congenial profession wit 

y way interfering with your 

present work. Just give usa part of your spare time and we’ll do the rest. Our 


lessons are simplified, well! illustrated, easily understood—and we coach you 
carefully from first lesson to the last. You simply can’t fail if you want to win. 


Draftsmeninic:: ix: box Satisfaction 
Bi¢é Demand i2; 2: ,° Guaranteed 


the colossal reconstruction plansof our lessons by Home Study until you 
the United States—to say nothingof TRY. So sure are we that you candoas 
Europe—and ycu will get an ideaof well as any of our thousands of students, 
the busy years ahead for draftsmen weGuaranteeSatisfaction or refund your 
in all branches. But there is AL- money in full. That’s how confident we 
WAYS a big demand for draftsmen are incur methods. Have you as much 
—BECAUSE they are the funda- confidence in yourself? If so, check and 
mental factors in world’s progress. mail the Coupon for F REE Bulletin. 


_ American School of Correspondence 
Dept. D-7442 shinee U.$.Ae 
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DO YOU KNOW? 


Do you know how to make chemicel tricke? 

Do you know how cloth is bleached? 

Do you know how to teat soil? 

Do you want to make invisible ink? 

Do you know how to test flour? 

Do you know how Chlorine Smoke and 
Chlorine Gas (German War Gas), ie mode? 


What do you know about chemistry in gen- 
eral? 


These and hundred other interesting quee- 
tions are answered and demonstrated with our 
Chemistry Laboretory which we present here- 
with. 











The chemicals furnished are all tech- 


nically pure and put up in appropriate | 


wooden boxes and glass bottles, and 
there is a sufficient quantity to make 


dozens of experiments with each. The | 


apPparata are of standard laboratory size 
and quality. 


Altho all chemicals have nearly dou- 
bled in price, we have decided not to 
raise the price for this outfit for the 
present. 


Read the list of chemicals and apparata 
and look at the actual photograph of 
the outfit at your right. 


And order one today! 





CHEMISTRY! 


We present herewith to our friends our new E. I. Co. Chemical 
Laboratory which contains real chemicals and apparata to 
perform real chemical experiments. This outfit is not a toy, 
put up merely to amuse, but a practical laboratory set, with all 
the chemicals, apparata and reagents necessary to perform 
real work and to teach the beginner all the secrets of inor- 
ganic chemistry. With this outfit we give free a book con- 
taining a Treatise in Elementary Chemistry, useful data and 
recipes, and 100 instructive and amusing experiments. 
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Shipping 
| Weight 10 Ibs 


: CAN BE SHIPPED 
a, BY EXPRESS ONLY 


THE E. I. Co. CHEMICAL LABORATORY 
DESCRIPTION OF THE OUTFIT 


It contains the following 44 chemicals: 


Ammonium Chloride Brimstone Ferrous Sulphate lron Chloride 
um Iron Oxide Nickel Sulphate Calcium Oxide 

Antimony ; Sulphate of Zinc Sodium Phosphate Stannous Chloride 
Boracic Acid Magnesia Carbonste Zine Carbonate Nickel Chloride 
Charcoal ; Zinc, Metallic Ammonium Sulphate Hydrochloric Acid 
Sodium Nitrate Sodium Bicarbonate Ammonium Carbonate Sulphuric Acid 
Sodium Carbonate Sodium Sulphate Ammonium Aqua lodine 
Sodium Borate Sodium Chloride Calcium Chloride Mercury, Metallic 
Sodium Sulphite ; Calcium Sulphate Chloride of Zinc Tin, Metallic 

- Manganese Dioxide Barium Chloride Copper Sulphate Litmus Paper 
Oxalic Acid Lead Acetate Glycerol Ferrous Sulphide 


The following apparata are furnished: 
One Standard Washbottle Six Aseorted Test-Tubes Glass Tubing 


one puehel one One Test-Tube Holder One book containing Treatise on 
One Eenicyt che Ten Sheets of Filter Paper Elementary Chemistry and [00 
One Glam Funnel One Glass Dropper Chemical Experiments to be per- 
One Delivery Tube One Spoon Measure formed with thie outfit. 
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In this Department we publish such 


those who are in douht as to certain Patent Phases. é 
Such inquiries are publisht here for 


lf the idea is thought to be of importance, we make it a rule not to divulge all details, in 


cannot be answered by mail free of charge. 
readers. 


matter as is of interest to inventors and Particularly to 


“Patent Advice” 


Regular inquiries addrest to 
the benefit of all 


order to protect the inventor as far as it is possible to do So. 
Should advice be desired by mail a nominal charge of $1.00 is made for each question, Sketches 


and descriptions must he clear and explicit. 


Readers’ atteation is called to the fact that 
due to the great amount of letters to this de- 
partment it is quite impossible to answer them 
all tbru these columns: The inquiries answered 
in this issue date as far back as August, and if 
readers wish speedy service they should care- 
fully note the announcement appearing in the 
Preceding paragraph. 


Combination Carriage and Sled. 
(299) Peter E. Sparri, Detroit, Mich., sends us 
a description of a combination foot-power carriage 
and sled. This apparatus works by means of a 
paddle that can he raised or lowered at will. When 
converting the sled into a carriage, the runners 
are taken off, the back wheels are placed on the 
paddle axles and are pulled down and locked, 

This idea is very wnigue and should find 
favor particularly in our northern states where 
there is a good deal of snow. We think a patent 
might he Bhigined on this device. 

The same inventor also suhmits what he terms a 
“desk telephone,” which is to do away with hanging 
up and taking down of the receiver. The idea is 
to have a stand which when lifted up makes the 
connections, while the entire combination is similar 
to the hand telephones, which incorporate a re- 
ceiver and micropbone combined. 

This is a good idea, but we cannot offer 
much enconragement as to the patent phase, for 
the reason that a great many such devices are on 
the market and hundreds more have actually been 
patented. Somehow or other, there does not seem 
to be a very widespread demand for this apparatus. 








Diving Device. 

(300) Jess F, Perrin, Rapid City, S. D.. writes 
as follows: ‘'] have two ideas on which ] would 
like to have your opinion as to practicability, use- 
fulness and demand on the market. The first one 
is a small rubber device which fits in the nostrils 
to exclude tbe water when diving. It is thought 
that a device of this kind would he of great service 
to amateurs in learning how to swim. It could be 
retailed at’ 10c.”’ : , 

A. Without seeing the details and construction 
of this device, it is impossible for us to say 
whether it has any merit. We think, however, 
ma there might be a demand for a device of this 

ind. 

“The other device is an automatic printer for 
Printing pictures. An automatic counter keeps the 
Operator apprised as to the number of prints being 
taken. The prints are run thru all the necessary 
solutions and run out on a belt to dry. This 
machine could he made at an expense not exceed- 
ing $20.00. Your advice on this would also he ap- 
preciated.” 

A. There does not seem to be anything funda- 
mentally new to this idea, and there are several 
printing machines of this kind on the market at 
the present time. 


Automatic Airplane Control Stabilizer. 

(301) Edward R. Young, Covington, Ky., 
writes: “Most airplanes are controlled by a ‘joy: 
stick,’ a lever on a universal joint arranged so that 
by moving it from side to side the airplane is 
steered and by moving backward and forward the 
elevation is changed. My idea embraces two levers, 
One to move forward and hackward and the other 
to move from side to side. At the op of each 
of these levers, which are connected to the regular 
control wires just like a double control ‘plane, is an 
iron rod. At the ends of these iron rods are mag: 
nets so that when the magnet at either end is ex- 
cited it draws the iron rod, and joystick, a few 
inches in that direction, thus controlling the ‘plane. 
Another magnet when excited will draw the rod 
still farther. The same applies to the other end 
of the iron rod and the other “joystick.” 

The principal part is the means for telling when 
these magnets should be excited. Just as we have 
tuhes in our heads to tell us when we are off 
balance (literally) so is this Apparates intended 
to tel] the airplane when it’s off balance. A closed 
i to prevent electrolyte 


tuhe, longer than it is wide ‘ ; 
a main contact in the 


‘rom splashing, is fitted with 





Only one side of sheet should he written on. 


eee 
bottom and contacts at each end so tbat if the 
‘plane dips forward (for example) the electrolyte 
ruos forward, makes circuit with the first eontact, 
excites first magnet and hy the magnet drawing 
“joystick” forward the level of the ‘plane is 
corrected. If the ‘plane continues to ip, the 
second magnet is excited which draws the “joy- 
stick” forward still farther. A large number of 
small magnets may be used $O as to affect the 
"plane very gradually and thus prevent jerks and 
Strains. The other “joystick Atted the same way 
only crosswise of the ‘plane warps the wings or 
moves tbe aerofoils (at ends of wings) to control 
the direction of the ‘plane and keep the two wings 
ona level. — 

The “brain” unit is made of porcelain, with a 
number of ridges on the inside to prevent the rather 
thick oily electrolyte from Moving too freely, bas 
a main contact to the battery and the other con. 
tacts (as many in each end as there are magnets 
at each end of “‘joystick") at each end of the 
tube. This is only a few inches long, the magnets 
are not heavy, and the whole apparatus does not 
take up much room and does not cal! for extensive 
changes in the airplane. 

When the aviator changes the level of the ’plane 

e also changes the level of the porcelain tube so 
that when the airplane gets off of that level the 
device automatica ly corrects the position. The 
Position of the magnets change when the aviator 
changes the level of the porcelain tubes so that 
when the airplane is on the correct level the mag. 
nets are at the ends of the iron rods at the tops 
of the “‘joysticks’’ ready for business. The aviator 
Puts the ’plane on a certain level and this apparatus 
automatically keeps it there."’ 

. This is a bighly ingenious idea, and Mr. 
Young deserves much credit for his invention, As 
will be noted Mr. Youn 


has tried to design an 


“electro-mechanical brain" for the airplane. It is 
well known that the buman brain bas a device of 
this kind to keep us in an upright position. Fine 


tubes have a liquid which runs back and forward 
in these tubes and we thus stabilize ourselves, 
Mr. Young has tried to make use of this principle 
hy using an electrolyte ina closed vessel and 
arraoged to close various contacts so as to energize 
Certain control magnets, substantially as set forth 
ahove. 

While the idea is good, we have only one fault 
to find, viz., that the vessel containing electrolyte 
must be very small, as any abrupt Jurching of the 
airplane would tend to throw the entire mechanism 
out of order, as can he readily imagined. If the 
contacts can be arranged in relatively fine, long 

el ence : 
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and returned to us together 


g an invention, the inventor should 
form “EVIDENCE OF CONCEPTION”, 
with model or sketch and 


Don't Lose Your Rights 


Before disclosing your ioventioo to 
anyooe send for blaok form “’Evideuce of 
Conception" i 


to be signed aod witnessed. 
A sample form together with printed in- 
structions will show you just how to work 
Up your evidence and establish your righta 
before filing application for patent. As 
registered pateat attorneys we represent 
buodreds of inveators all over the VU. S. 
aod Caoada in the advancement of ioven- 
tions. Our schedule of feee will be found 
reasooable. The form "Evidence of Cona- 
ception,” sample, instructions relating to 
obtainiog of patent and schedule of fece 
seat Be goauent. Ask for them,—a post 


card will do. 


255 OURAY BLDG., 
WASHINGTON, D. C. 
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Our facilities for securing patents 
enable us to give prompt and re- 
hable service at reasonable rates. 
Jnventors are invited to write to 
us regarding questions appertain- 
ing to securing patent protection, 
All inatters receive Prompt atten- 
tion. Send sketch for preliminary 
examination. 
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perienved. efficient service far 
bis prompt, legal protection, 
and the commercial developnrent 
of his proposition. Send sketch or model 
and description, for advice as to cost, 
Probable patentability, etc. All prelim- 
Inary questions gladly answered without 
charf£e. 

My clients’ {nventinns are given wide 
Publicity. through INVENTION AND 
MANUFACTURING SUPPLEMENT, 
Sample copy free, 


Booklet of valuable information. and 
form for properly disclosing your idea, 
free on request. Write today. 


RICHARD B. OWEN, Patent Lawyer 


164 Owen Building, Washington, D, C, 
2276-8 Woolworth Bldg., New York, 
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INVENTORS: Send us sketches ora 
model of your invention and a de- 
scription of the device for advice 
in regard to the best way of ob- 


taining patent protection. Our practical 
experience covers a period of twenty years. Qur 
band-book on patents fs sent free on request. All! 
communications strictly confidential. Write us today. | 
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4287 Talbert Bldg. Washington, D. C. 
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Send sketch or model for actual search 
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for Free Patent Book. 


GEORGE P. KIMMEL, Patent Lawyer 
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tubes where a displacement of the liquid wil) take 
place gradually, we believe that the device will 
function with a greater degree of success. 


Automatic Air Hose Coupling. 
(302) James Witkowski, Albion, N. Y., submits 
a drawing of an auto:natic air huse coupling with 
drawing, and wishes our opinion whether it ts 
patentable and if it would be of any value if a 
patent could be obtained on it. 

It is impossible to figure out on paper 
whether the brake would work satisfactorily. In- 
deed, we are ot sure that the device is at all 
new. We would advise our correspondent to have 
a search made in the patent office thru one of the 
patent attorneys to ascertain what has been done 
previously in the art. 


Electric Heater. 

(303) Gottlieb Samuel Leventhal, Elmira, N. 
’.. submits a drawing on an electrical idea for 
heating water. The device is of the usual type 
whereby it can be attached to any faucet, the water 
Started running and the current turned on. As 
the water runs thru this device and over the beat. 
ing wires, the water is beated. 

A. There is nothing fundamentally new to the 
device as submitted, except for the attractive form 
that our correspondent has given it, which is in 
the shape of a round ball. Outside of this, there 
is nothing new shown, and we are quite certain 
that no patent could be obtained. 


Mechanical Brake. 

(304) Emilio R. Salazar, Havana, Cuba, writes 
as follows: “I am enclosing blue-print and de- 
scription of a contrivance to apply brakes on rail- 
road cars witb a request for you to publish it with 
your advice on the idea in your Patent Advice 
Section. Will you kindly let me know the possi- 
bilities of this invention?” 

A. This 1s quite a complicated apparatus, and 
without seeing a model we think it is almost 
impossible for anyone to give an intelligent opin- 
ion. A brake of tbis kind looks all right on paper, 
but it is difficult to predict in advance if it will 
work out in practise. We would earnestly advise 
that before applying for patent on this apparatus 
that a model cheutd be built. 








BOY BURNED WHEN WET KITE 
STRING TOUCHES WIRES. 

While Wm. Oliver of Port Stanley was 
amusing himself recently flying his kite he 
was severely burnt on both hands, when the 
flying string came in contact with the 
high voltage wires of a local railway. 
While flying his kite a strong wind sent it 
to the ground, and the wet cord came in 
contact with this power wire, as it fell over 
it. The victim got the full benefit of the 
voltage. This was much too strong for the 
string as it burnt it in two, for which Wil- 
liam is very thankful as it saved his life. 
The oniy other small boy there ran away 
when he saw what had happened so he was 
alone when all was over. The burnt hands 
healed up all right, but Master Oliver, for 
one, will keep clear of all overhead electric 
wires hereafter, when he goes kite flying. 
It is remarkable that he was not killed out- 
right, the high resistance of the kite string 
probably being the factor that saved his life. 


= 
RADIO AMATEURS DISCUST 
OFFICIALLY. 


(Continued from page 738) 


down to 250 meters. There nray be trouble in the 
future, sir, between aircraft operating overland 
and working with their receiving or transmitting 
stations, and amateur stations. That is a Possi- 
bility of the future that I will call the attention 
of the committee to at this time, because this thing 
may come up bere at another time under some 
future law, and,I simply want to warn the com- 
mittee that this is a new field that we know nothing 
about. Aircraft radio was not in existence to any 
extent when amateurs last operated. There may 
be interference between amateur operators and air- 
craft radio stations, but it is hoped that there will 
not be. 

Mr. Saunders: Government ownership has noth- 
ing to do with that problem? 

Licut. Cooper: Except the Government would 
probably be operating the stations for aircraft. 

Mr. Saunders: The possibility which you speak 
of which may arise hereafter is a thing that will 
be met by appropriate regulations, is it not? 

Lieut. Cooper: It might be, sir, if this amend- 
ment 13 past, that it might have to be met hy legis. 
lation again reducing the wave length back to 
where it is now. 

Mr. Saunders: Appropriate Icgislation? 

Lieut. Cooper: It might be legislation and not 
regulation. , 

Mr. Saunders: Legislation is just that much 
more authoritative than regulation. 

Lieut. Cooper: I usually think of “regulation” 
as a regulation of a department. 

Mr. Saunders: I admit that is so in general, 
where you think of something issued by aome de- 
partment head or some Burcau Chief. 
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“Electrical Worker’s Friend” 









An electrical book of 66 motor draw- 
ings with complete instnictiuns for re- 
winding and reconnecting. 

PRICE. ONLY $3.50 
Write for full particulars 
J. SMITH & SON 
1524 Lowrla Street, N. S. Pittsburph, Pa, 





elegraph ‘Pictures 


A complete set of two machines of 
this marvalous squipinent for anly 
$19.50. Instructive, mystifying and 
useful, This pictura of President Whil- 
Son was telegraphed hy these machines, 
Will transmit Pictures, maps. draw- 
ings and hand writlog. Picture tula- 
me {3 the coming sclence, Writs 
ve ° 


L JZLEISHMAN “0. cept T. Ogden, Utah 
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Mathematics S@/70 00 /ree caralogue 
WARELESS PRESS tne 22 ELM ST NEW YORK 


EVERY INVENTOR 


should have thia book, ‘PATENTS AND 
PATENT POSSIBILITIES.” J¢ ja chock 
full of ideas aad practical advice. telling 
what ta invent and where to sell. Write 
for your copy today. 1T 1S FREE. 

I have requests for patents upon sound 
inventions of all kinds. Can you help 
aunply the demands? 

My eervice l2 individual. prompt and efficlent 
{14 years experiance). Kvery expedient fs em- 
ployed to secure Patents at least Possible Cost. 


H.S. HILL, 804 MeLachlea’Blde., Washington. D.C. 
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» . Perfected Gasoline Englose— 
%, 1 and 1% h, oo Farm 
and Shop use. rice, $27.50 


and ay Alsa. 

WASHING MACHINES 
Wa ship ao rial. Send for 
Booklet and Special Offer. 
SIEVERKROPP ENGINE CO. 
140}—19th Se, Racine, Wis. 


UT XS 


PHONOGRAPH 


PARTS FOR ANY STYLE MACHINE 
uild your own cabinets 
¢ show you how 
Circulars and instructions Oc. 
Motors, Reproducers, etc. sold 


Electro Mechanical Paris Co. 


Dept. E = 160 No. Wells Sr, Chicago, HL 

























in Your Home. Write today for ovr booklet. 
how to Jearn to play Piano, Organ, Violin, Mandolin, 


It tella 


Guitar, Banjo. ete. Bexinners or advanced Pupils. 
American School of Music, 57 Lakeside Bldg., Chicago 


VAUDEVILLE S TA G 2 


I tell you how. Fascinating profession for 
either sex. Blg salaries. Experience un- 
necessary. Splendid engagenients always 
walting. Opportunily for travel, Thea- 
trical agents and authoritles endorse my 
methods, Thirty years’ experience as 

~manager and performer. I[jlusteated 
book "All About Vaudeville’ sent FREE, 
Frederick La Delle, Sta. 246 Jackson, Mich. 
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PRESIDENT WILSON ALWAYS IN 
TOUCH WITH WASHINGTON— 
VIA RADIO. 


(Continued from page 708) 


Lyons Station, France, was established 
long before the Pennsylvania was beyond 
communication range of the United States. 

The Pennsylvanta has six receiving 
booths, which were able to receive on eight 
different tunes simultaneously as follows: 
One booth guarded Annapolis or New 
Brunswick tunes 16,900-13,000 meters; one 
booth guarded Lyons tunes 15,500 meters; 
one booth guarded Tuckerton’s tune 9,200 
meters; one booth guarded 4,000 meters 
(the Standard arc calling tune) ; one booth 
guarded 450 meters for the U. Ss. S. George 
Washington vacuum tube transmitter tune 
and one booth guarded 297 meters (the 
radio telephone tune). One additional op- 
erator guarded 600 and 952. 

The radio stations at Otter Cliffs, Maine 
and Lyons, France, were used to receive 
eres from the President, transmitted 
by the U.S. S. Pennsylvania’s arc. 

The George Washington’s radio equip- 
ment consisted of the following: One low 
power spark transmitting set, one 16,900 
long wave receiving set, one short wave 
600 meter spark receiving set, one short 
range radio telephone transmitting and re- 
ceiving set, one vacuum tube 450 meter 
transmitting and receiving set. The U. S. 
S. George Washington was able to inter- 
cept messages transmitted by the Annapolis 
or New Brunswick stations and guard 600 
meter (commercial calling, and emergency 
tune and the radio telephone and vacuum 
tunes) simultaneously. Messages for the 
President transmitted from the United 
States by the Annapolis, New Brunswick, 
Tuckerton and the Lyons station were re- 
ceived by the U. S. S. Pennsylvania and 
relayed to the George Washington by 
means of radio telephone and vacuum tube 
transmitting sets simultaneously. 

The messages from the President des- 
tined to United States or France were sent 
from the George Washington to the Penn- 
sylvania by the vacuum tube or radio tele- 
phone set and were relayed by the Penn- 
sylvania’s high power arc transmitter direct 
to the United States, Lyons or Brest, 
France. 

The radio communication was directed 
by Commander H. W. McCormack, U.S.N., 
Fleet Radio Officer. Lieutenant S. V. Ed- 
wards is in charge of the radio of the 
Pennsylvania. 


NIKOLA TESLA AND HIS 
INVENTIONS. 


(Continued from page 697) 


nerve-racking spectacle. Then, inevitably, | 
in the stillness of night, a vivid picture of 
the scene would thrust itself before my eyes 
and persist despite all my efforts to banish 
it. Sometimes it would even remain fixt in 
space tho | pushed my hand thru it. If my 
explanation is correct, it should be possible 
to project on a screen the image of any ob- 
ject one conceives and make it visible. 
Such an advance would revolutionize all 
human relations. I am convinced that this 
wonder can and will be accomplished in 
time to come; J may add that I have de- 
voted much thought to the solution of the 
problem. 

To free myself of these tormenting ap- 
pearances, | tried to concentrate my mind 
on something else I had seen, and in this 
way I would often obtain temporary relief ; 
but in order to get it I had to conjure con- 
tinuously new images. It was not long be- 
fore I found that I had exhausted all of 
those at my command; my “reel” had run 
out, as it were, because I had seen little of 
the world—only objects in my home and 
the immediate surroundings. As I per- 
formed these mental operations for the sec- 
ond or third ond or third time, in order to chase the | \o—_  .---------- in order to chase the 


a lan ARGLAGET hslnieationingline “Rieciicel Babertitenter” when writin benefit by mentioning the “Electrical Experimenter” 


ELECTRICAL EXPERIMENTER 


, 


5 senna —————— 





743 


Wy CV; 


Learn Public ‘Speaking 


O 


LESSONS 


Write — quick — for 
particulars of this extraordinary 





FREE 


offer; an opportunity you will 

never forget if you take advantage of it. Ten lessons in effective public 
speaking absolutely FREE to those who act promptly, to introduce our 
course in localities where it is not already known. 


We teach you by mail to become a powerful and 


convincing speaker—to in- 


fluence and dominate the decisions of one man or an audience of a thousand. We 
have trained hundreds and helped them to increase their earnings and their popu- 


larity. Learn, in your spare time at home, how to overcome 
conquer fear of others; how to enlarge your vocabulary; 


“stage fright” and 
how to develop self-con- 


fidence and the qualities of leadership; how to RULE others by the power of your 


speech alone; how to train your memory. 


WHAT THE COURSE 
TEACHES YOU. 


How to talk before your 
club or lodge; 
How to address board 
meetings ; 

How to propose and re- 
spond to toasts; 

How to make a political 
speech; 

How to tell entertaining 
stories; 

How to make 
dinner speeches; 

How to converse inter- 
estingly ; 

How to 
letters; 

How to sell more goods; 


after- 


write better 


How to train your 
memory; 

How to enlarge your 
vocabulary ; 

How to develop self- 
confidence ; 


Fiow to acquire a win- 
ning personality ; 

How to strengthen your 
will power and ambi- 
tion ; 

How to become a clear, 
accurate thinker; 

How to develop your 
power of concentra- 
tion; 

How to be the master 
of any situation. 


Our 


New Easy Method 


perfected and taught only by Prof. R. E. Pattison 
Kline, former Dean of the Public Speaking Depart- 
ment of the Columbia College of Expression, can be 
learned in 15 minutes a day. Prof. Kline is one of 
the foremost authorities in the country on public 
speaking and mental development. Do not let this 
chance escape you. 


Offer Limited 


Send This Free Coupon Now 


This Special Offer of TEN LESSONS FREE is 
made strictly for advertising purposes and will be 
withdrawn without notice. Write now, before it ex- 
pires, and receive full particulars with enrollment 
blank by return mail. No obligations of any kind. 
Just tear off and mail this free coupon—or a postal 
will do. 


FREE LESSONS COUPON 


North American Institute, 
7442 Manhattan Bldg., Chicago 


I am interested in -your course in Effective Public 
Speaking and your offer of ten lessons free. Please 
send full particulars. It is understood that this request 
places me under no obligation of any kind. 
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Learn Telegraphy-Wireless 


Right In Your Own Home, in your spare time 
iXemarkable opportunities are offered experienced wire- 
less operators and telegraphers. The demand is greater than 


the supply—steady positions at increased pay and rapid 
Combination 


advancement are assured. 
Wireless-Telegraphy Outfit 


will soon make you an accomplished operator. 
Teaches Light and Sound Signats. both Radio 
and Morse. Outfit consists of exceptionally fine 
Telegraph Key, Buzzer, 3 Binding Posts. Lamp, 


Lamp Soeket and Control Switch 
$ 3 .00 














KNAPP. 


Ugg Caer T he oi 





—all mounted on a highly fin- 
ished hase. Two outfits can he 
operated at considerable distance 
apart for sending and receiving 


practice. 
$ yd 
Without Lamp 


_Order to-day. Or your dealer can secure it for you. Descriptive 
circular and catalog of celebrated Knapp Motors and Electrical 
Specialties from 10c up mailed free on request. 


Knapp Electric & Novelty Co. 
523 West 5Sist Street New York City 








This Same 
Outfit 



















KNAPP LEADER 


Radiates rral power-plant 
efficiency. Will drive from 
elther pulley. 

Price. Complete, $3.50 
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Che Breakers 


| Atlantic City’s Newest 
| Fire-Proof Hotel 


Ocean Front. Unusually attractive 


during the Autumn and Winter sea- 
sons. 





American and European Plans 


Luxurious lobbies, spacious verandas and sun parlors overiooking the ocean. 
Charming afternoon musicales and evening concerts. A palatial residence 
for those seeking rest and recreation. Sea water batbs. Fireproof garage. 
Illustrated booklet sent on request. 
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The House of Taylor 





HOTEL MARTINIQUE 


BROADWAY, 33D STREET, NEW YORK 


One Block from Pennsylvania Station. 


Equally Convenient for 
Amusements, Shopping or Business 
157 Pleasant Rooms, with Private Bath, 
$2.50 PER DAY. 

257 Excellent Rooms, with Private Bath, 
facing street, southern exposure, 


$3.00 PER DAY. 


Also Attractive Rooms from $1.50. 
The Restaurant Prices Are Most Moderate. 
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600 Rooms 
will 


What 15° 


bring 


Washington, the home of the Pathfinder, is the 
nerve center Of Civilization; Aistory is being 
made at this world capitel. The Pothfinder's 

tifustrated weekly reciew gives you a cicar, im- 


from 


You ‘: Nation's Capital 


The ttle matter Of Se in stamps or coin will bring you 
23 week? on trial, The Pathfinder ds an illustrated weekly. published at 
the Nation's center, for the Nation; 9 paper that pricts all the news ofthe 
wane and my sthe tenth and only che truth: now in Its a year, a pa- 
per fills the DI]l withoulempMmtying the purde; It costs but $1 a year. Ilyou 
portiol ond correct oe paplic oo wantto keep posted on what ts golngeninthe world, at the eget 
during these sircnuaus, epoch - making days. of time or money, thisis your means, Ji you want a papertn your home 
which 14 siocere, rellable. entertaiciny. wholesame. the Pathfinder ts yours. 1¢ you would appreclate a paper which puts everythin 
elearty. fairly, brieAv—here fils. Send 2S to showthat you mighilike sucha paper, and we willsend the Pathfinder on probation 4 
weeks. The 15¢ dues pot repay us, but we are giad talovestio ocw iriends. The Pathfinder,Box 76 , Washington,D,C. 









Statuary 


ow most advan- 
Mail orders as 
Write 


Monuments— Mausoleums 


No matter what your needs, we can serve 
tageously. Estimates and designs submitted, 


carefully executed as though you had called in person. 
for particulars. 


J.L.Wegenaar Co., 299A B’way,N.Y. 
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appearances from my vision, the remedy 
gradually lost all its force. ‘Then 1 in- 
stinctively commenced to inake excursions 
beyond the limits of the small world of 
which 1 had knowledge, and | saw new 
scenes. Lhese were at first very blurred 
and indistinct, and would flit away when | 
tried to conceritrate iny attention upon them, 
but by and by I succeeded in fixing them; 
they gained in strength and distinctness and 
hnally assuined the concreteness of real 
things. I soon discovered that my best com- 
fort was attained if I simply went on in 
my vision farther and farther, getting new 
impressions all the time, and so I began to 
travel—-of course, in my mind. Every night 
(and sometimes during the day), when 
alone, I would start on my journeys—sce 
new places, cities and countries—live there, 
meet people and inake friendships and ac- 
quaintances and, however unbelievable, it is 
a fact that they were just as dear to me as 
those in actual life and not a bit less intense 
in their manifestations. 

This I did constantly until I was about 
seventeen when my thoughts turned seri- 
ously to invention. Then | observed to my 
delight that I could visualize with the great- 
est facility. I needed no models, drawings 
or experiments. I could picture them all as 
real in my tnind. Thus I have been Jed un- 
consciously to evolve what 1 consider a new 
method of materializing inventive concepts 
and ideas, which is radically opposite to the 
purely experinental and is in my opinion 
ever sO much more expeditious‘and efficient. 
The moment one Constructs a device to 
carry into practise a crude idea he finds 
hitnself unavoidably engrost with the de- 
tails and defects of the apparatus. As he 
goes On improving and reconstructing, his 
force of concentration diminishes and he 
loses sight of the great underlying prin- 
ciple. Results may be obtained but always 
at the sacrifice of quality. 

My method is different. I do not rush 
into actual work. When I get an idea I 
start at once building it up in my imagi- 
nation. I change the construction, inake 
improvements aad operate the device in 
iny mind. It is absolutely immaterial to 
me whether 1 run my turbine in thought 
or test it in my shop. / even note tf tt ts 
out of balance. There is no difference 
whatever, the results are the same. In this 
way I am able to rapidly develop and per- 
fect a conception without touching any- 
thing. When | have gone so far as to en- 
body in the invention every possible im- 
provement I can think of and see no fault 
anywhere, I put into concrete form this 
final product of my brain. IJuvariably my 
device works as I conceived that it should, 
and the experiment comes out exactly as | 
planned it. In twenty years there has not 
been a single exception. Why should it 
be otherwise? Enginecring, electrical and 
mechanical, is positive in results. There is 
scarcely a subject that cannot he mathe- 
matically treated and the effects calculated 
or the results determined beforehand from 
the available theoretical and practical data. 
The carrying out into practise of a crude 
idea as is being generally done is, I hold, 
nothing but a waste of energy, imoncy and 
time. 

My early affliction had, however, another 
compensation. The incessant mental exer- 
tion developed iny powers of ohservation 
and enabled me to discover a truth of great 
importance, I had noted that the appear- 
ance of images was always preceded hy 
actual vision of scenes under peculiar and 
geuerally very exceptional conditions and ] 
was linpelled on cach occasion to locate the 
original impulse. After a while this effort 
grew to be almost automatic and I gained 
great facility in connecting cause and 
effect. Soon 1 became aware, to my sur- 
prise, that every thought 1 conceived was 
suggested hy an external impression. Not 
only this hut all iny actions were prompted 
in a similar way. In the course of time 
it hecame perfectly cvident to me that 1 
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was merely an antomuton endowed with 
power Of movement, respuuding to thie 
stimuli of the sense orgais and thinking and 
acting accordingly. The practical result of 
this was the art of tefautomatics which has 
been so far carried out Only in an imper- 
fect manner. Its latent possibilities will, 
however, be eventually shown. I have been 
since years planning self-controlled auto- 
mata and betieve that mechanisms can be 
produced which will act as if possest of 


reason. to a limited degree, and will create | 


a revolution in many commercial and in- 
dustrial departments. 

1 was about twelve years old when I first 
succeeded in banishing an image from my 
vision hy wilful effort, but I never had 
any control over the flashes of light to 
which 1 have referred. They were, per- 
haps, my strangest experience and inex- 
plicable. They usually occurred when | 
found myself in a dangerous or distressing 
situation or when I was greatly exhila- 
rated. In some instances I have seen all 
the air around me filled with tongues of 
living flame. Their intensity, instead of 
diminishing, increased with time and seem- 
ingly attained a maximum when _ I! was 
about twenty-five years old. While in 
Paris, in 1883, a prominent French manu- 
facturer set me an invitation to a shoot- 
ing expedition which I accepted. I had been 
long confined to the factory and the fresh 
air had a wonderfully invigorating effect 
on me. On my return to the city that night 
I felt a positive sensation that my brain 
lad caught fire. I saw a light as tho a 
small sun was located in it and I past the 
whole night applying cold compressions to 
my tortured head. Finally the flashes 
diminished in frequency and force but it 
took more than three weeks before they 
wholiy subsided. When a second imvita- 
tion was extended to me my answer was 
an emphatic NO! 

These luminous phenomena still mani- 
fest themselves from time to time, as when 
a new idea opening up possibilities strikes 
me, but they are no longer exciting, being 
ot relatively small intensity. When I close 
my eyes I invariably observe first, a back- 
ground of very dark and uniform blue, not 
unlike the sky on a clear but starless night. 
In a few seconds this field becomes ani- 
mated with innumerable scintillating flakes 
of green, arranged in several layers and 
advancing towards me. Then there ap- 
pears, to the right, a beautiful pattern of 
two systems of parallel and closely spaced 
lines, at right angles to one another, in all 
sorts of colors with yellow-green and gold 
predominating. Immediately thereafter the 
lines grow brighter and the whole is thick- 
ly sprinkled with dots of twinkling light. 
7 his picture moves slowly across the field 
of vision and in about ten seconds vanishes 
to the left, leaving behind a ground of 
rather unpleasant and inert grey which 
quickly gives way to a billowy sea of clouds, 
seemingly trying to mould themselves in 
living shapes. 1t 1s curious that | cannot 
project a forin into this grey until the sec- 
ond phase is reached. Every time, before 
fa}ling asleep, images of persons or objects 
fit before my view. When I see them I 
know that [ am about to lose conscious- 
ness. If they are absent and refuse to come 
it means a sleepless night. 

To what an extent imagination played 
a part jn my early life I may illustrate by 
another odd expericnce. Like most chil- 
dren ] was fond of jumping and developed 
an intense desire to support myself in the 
air. Occasionally a strong wind richly 
charged with oxygen blew from the moun- 
tains rendering tny body as light as cork 
and then I would leap and float in space for 
a long time. It was a delightful sensation 
and my disappointment was keen when 
later ) undeceived myself. 

During that period I contraeted many 
strange likes, dislikes and habits, some of 


which I ean trace to external impressions | 


while others are unaccountable. 1 had a 
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~The Man Who Wouldnt 


Stay Down 































between and he couldn't save a cent. 


would get that kind of training. 


ing for. 


came another. 


pleasures that make life worth living. 


It just shows what a man with ambition 
can do. And this man is only one out of 
hundreds of thousands who have climbed 
the same steps to success with the help of 
the Internativoal Correspondence Schools. 


What about you ? 


Are you satisfied merely to hang ou 
where you are or would you, too, like to 
have a real job and real money? It’s en- 
tirely up 10 you. You don’t /ave to stay 
down. You can climb tothe position you 
waur in the work you like best. Yes, you 
can! The J. C.S. are ready and anxious 
to cOme to you, wherever you are, with 
the very help you need. 


Surely when you have au Opportunity 
that means so much, you can’t afford to 
let another priceless hour pass without at 
least finding out about it. And the way 
to do that is easy—withour cost, without 
obligating yourself in any way, mark and 
mail this coupon. 


CORE 


LS LE 
















ol 


Wea have oaoly two sizes left: 
26 INCHES 


of shears. 


low price of 20c a pound, Order at once. 
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He was putting in long hours at monotonous unskilled work. 
pay scarcely lasted from one week to the next. 


He marked and mailed to Scranton a coupon Jike the one below. 
was his first step upward. It brought him just the information he was look- 
He tound he could get the training he needed right at home in the 
hours after supper. From that time on he spent part of his spare time studying. 






His small 
Pleasures were few and far 


He was down—but he wouldn't stay there! He saw other men promoted, 
and he made up his mind that what they could do /e could do. 
found the reason they were promoted was because they had special training 
—an expert knowledge of some one line. 


Then he 


So he made up his mind that se 


That 


The first reward was not long in coming—an increase in salary. Then 
"Then he was made Foreman. 
with an income that means independence and all the comforts and 


Now he ts Superintendent 


re ———=TEAA OUT HOARE — — — 


NTERNATIONAL CORRESPONDENCE SCHOOLS 


| Box 6176, SCRANTON. PA. 


Explain, without obilgating me, how [can qualify for 
fhe position, or in the anbject, before which I mark X. 


) ELECTRICAL EXGINERN Q0) CUEMICST EXGINEER 

) Electrician _)SALESMANSHIP 
5 Electric Wiring ADVERTISING MAN 
} Electric Lighting _) Show Card Writer 
a Electric Car Running _| Outdoor Sign Painter 

_ RAILROADER 

ILLUSTRATOR 
DESIGNER 
BOOKKEEPER 
Stenodgranher and Trplst 
Cert. Pub. Accountant 
Traffic Management 
Commercial Law 
GOOD ENGLISU 
fommon School Anbjects 
CIVIL SERVICE 
Railway Mail Clerk 
STATIONAGRY EXQINEER 
Textile Overacer or Supt. 
AQKICULIDRE 
Navigator Snantsb 
VoultryRalsing Freorb 


i) 4ntomobiles | }tolHaa 


| Heavy Electric Traction 

_} Electrical Draftsman 

Eleeteie Sachlne bestgorr 

gi Telegraph Expert 

| |) Practical “Velephony 

MEVIUANICAL ENGINEER 

Mechanical Draitsman 

Toolmaker 

Ship 1raftsman 

| Machine Shop Practice 
Gas Engineer 

CIVIL ENGINEER 
Surveying and Mapping 
MINE CUREN S OR ENG 

| ARCHITECT 

| Arebltectnral Iieafteman 








PLUSRING Avi) FESTING 
Sheet Merial Worker 





Name 





Present 
Occupation.__.. 


Street 
| and No. 


Staite 








WIRE 


We have been fortunate io securing thru auctioa several tons of guaranteed pure, double 
annealéd Norway iron Core Wire and are selling this wire to ‘Experimenter”’ readers 


AT PRE-WAR PRICES 2Octs LB. 


This wire is just the thing for spark coltls, transformers, etc., and It 1s, of course, a very much 
more superlor product than the usual {ron wire. 
tf you ever thought of buiiding a spark coil, transformer, or similar apparatus, Oow ts tbe 
chance to get the right material for It. As far as we koow this is the only lot of iron Norway Core 
Wire in the bands of any dealer at the present time, and none can be gotlea until after the war. 


We absolutely guarantee the qualtty. 


36 INCHES 


Thickness about Ne. 21 B and $ 
if elther of these sizes should be too long we advise cutting the wire down yourself by means 
ft will pay you to do so as real Norway tron Wire, sold by a few dealers last year, 
brought from 40c to 50c a pound. American core wire now sells for from 30c upwards per pound. 
As long as the aupply lasts we offer this wire aa deacribed above to our customers at the very 


ELECTRO IMPORTING CO., 231 Fulton St., N. Y. C. 
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OO Down 
Brings You A Suit 


Tailor-Made-T0-Order 


Greatest suit nffer ever madel 

Think of it—for only $1.0 down we 
make up a spit from the fabric you 
select atrictly according to your 
Sown individual measurements, 
MM andsend itto vou forexamination 
a 2 an and try on. If you are perfectly 
. ~~ satisfied, keep it and pay balance 
* * in easy montbly payments so 
emall you scarcely miss the 
money. If not satisfied, re- 
™®, turn auit and we will im- 
. mediately refund your 
dollar. Send for Style 
Book and see how you can 


Save Half 


Beeause of our early 
buying io vast guantl- 
tics, oor enormous yolume 
and direct selling plan you 
actually get your soit at 
about helf what it wouldor- 
dinarly¥ cost. Don't buy ready 
. mwades—don’t pay double oor 
price fora strictly made-to-or- 
der suit—a suit that ise made to 
fit the lines of your figure per- 
fectiy. bas anap 4nd style, 
* fives you long wear snd holds 
its shape. That's the kind of 
foie you get from Stanley- 
Rogers and besidea yau have 


0 Months To Pay 


Absolutely wide open credit. 
You wear the suit while baying 
forit. We trost you absolutely. 
Your word ie all the security wa 
aek. Nored tape, no delay. 

t anyone 
thet we do not make all our men'a 
RUits tailor-made-ta-order aceord- 
ing to cach customer's individual 
=> measurements. Some firms try to 
foot you by telling you they make 

- clothes ‘to measure’, and then 
elmply ecit ‘“hand-me-downs'’ altered here and there. 
There's « big difference between ’'made-to-order”* and 
“madestomeasure’’. Stanley-Rogers soits SHOW tha 
difference in atyle, fit and long wear. 

FR E Style = Write at once for your free 

Book cops of our wonderful 1918-19 
Style Book, See the sctunt cloth samples of most 
beautifu) weaves and potterns. Also illuatratione of 
Jetest fashions, Send postal or letter—-NOW1 Get free 
atyle book. Don't deiay! Write today. 


STANLEY-ROGERS CO. 
1015 Jackson Blvd. Dept.so5 Chicago ; 
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af HIS is | 
‘ T Richard A. 
Oldham. Heearned $2200.00 
in four months with a Hay- 
' wood Tire Repairing outfit. For | 
20 years he was telegraph operator on the | 
lilinois Centrat Railway. He 1s now 58 years 
old. He answered my advertisement—qult | 
his job—bought a ptant and opened _s busi- 
ness, He just wrote me “I have made more 
in eight months than 2'4 years as operator.” 
There are now 500 stations where lire re- 
Pairing is neglected. 


i Must Have 500 Meni 
To Fill! These Positions 
] have a Big interesting Book to send you. 
Like Mr. Oldham— One machino 
willatart you. Then open a shop. 
Haywood Tire & Equipment Co, 
1209 Capitol Ave. Indianapolis. Ind. 
















It tejls all about tires—gives : 
¢, : io 
Yoo canace busine-sn)! aroond sou. Pat 


inside figuresand profit. Send 
oot a Haywood Sign antl business will | 


for :t) What Otdaam and others 
cometoyou, Now yt atarted. Send for re | 


are doing You enn do. $20.0) to 
£4.00.00 per yere io conservative. 
the Big Lbeok and etart making money. = 
M. HAYWOOD, Presa. 








$0 diff Relzium (large bi-color). 
l’ortucal. Venezuela, ee., 0c: 0 dif., 
packet. 20¢; 1,000 well mixed, 40¢: 100 var. 
UL. &.. 50€: 3.000 binges. 10cs Acts. wanted, 50%. 
List free I buy atamps, L. B. Dover. Overland, Ma. 


YOU CAN'T AFFORD TO BE WITH- 
OUT THESE BOOKS: 


“How io Behave.”’ ‘Art of Pleasing Men.” “Haw ta Bee 
come Seasotiful."' 25¢ aach. “Hypnotism.’' d0e, “How 
Gamblers Wio,’’ SOc, Satisfacttan guaranteed. 

W. A. Engelke. 3257 Blahop St., Cineinnatl, Ohic. 


| 


Chios. Jamaica, 
0 ' 


——— 
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violent aversion against the earrings of 
women but other ornaments, as bracelets, 
pleased ine more or less according to de- 
sign. The sight of a pearl would almost 
mive mea fit but I was fascinated with the 
ghtter of crystals or objects with sharp 
edges and plane surfaces. I would not 
touch the harr of other people except, per- 
haps, at the point of a revolver. I woul 
get a tever by looking at a peach and if a 
piece ot camphor was anywhere in the 
house it caused me the keenest discomrort. 
Even now I am not insensible to some of 
these upsetting impulses. When I drop 
little squares of paper in a dish filled with 
liquid, | always sense a peculiar and awful 
taste in my mouth. I counted the steps 
in my walks and calculated the cubical con- 
tents of soup plates, coffee cups and pieces 
of food,—otherwise my meal was unenjoy- 
able. All repeated acts or operations I 
performed had to be divisible by three and 
if I mist I felt impelled to do it all over 
again, even if tt took hours. 


Up to the age of eight years, my charac- 
ter was weak and vacillating. | had neither 
courage Or strength to form a firm re- 
solve. My feelings came in waves and 
surges and vibrated unceasingly between 
extremes. My wishes were of consuming 
force and like the heads of the hydra, they 
inultiplied. I was opprest by thouglits of 
pain in life and death and religious fear. 
1 was swayed by superstitious belief and 
lived in constant dread of the spirit of evil, 
of ghosts and ogres and other unholy mon- 
sters of the dark. Then, all at once, there 
came a tremendous change which altered 
the course of my whole existence. 


Of all things ] liked books the best. My 
father had a large library and whenever 
1 could manage [ tried to satisfy my pas- 
sion for reading. He did not perinit it 
and would fly into a rage when he caught 
me in the act. He hid the candles when he 
found that I was reading in secret. He 
did not want me to spoil my eyes, But I 
obtained tallow, made the wicking and cast 
the sticks into tin forms, and every night |! 
would bush the keyhole and the cracks and 
read, often till dawn, when all others slept 
and my mother started on her arduous 
daily task. On one occasion I came across 
a novel entitled “Abafi” (the Son of Aba), 
a Serbian translation of a well known 
Hungarian writer, Josika. This work some- 
how awakened my dormant powers of will 
and ) began to practise self-control. At 
first my resolutions faded like snow in 
April, but in a little while J conqucred my 
weakness and left a pleasure I never knew 
before—that of doing as | willed. Jn the 
course of time this vigorous mental exer- 
cise became second nature. 
my wishes lad to be subdued but gradually 
desire and will grew to be identical. After 
years of such discipline J gained so com- 
pletc a mastery over myself that I toyed 
witl: passions which have meant destruction 
to some of the strongest men. At a ccr- 
tain age I contracted a mania for gambling 
which greatly worried my parents. To sit 
down to a game of cards was for me the 
quintessence of pleasure. My father led 
an exemplary life and could not excuse 
the senseless waste of time and money in 
which I indulged. I had a strong resolve 
hut my philosophy was bad. I would say to 
hin, “I can stop whenever I please but is 
it worth while to give up that which I 
would purchase with the joys of Paradise?” 
On frequent occasions he gave vent to his 
anger and contempt but my mother was 
different. She understood the character of 
men and knew that one’s salvation could 
only be brought about thru his own efforts, 
One afternodn, | remember, when I had 
lost all my money and was craving for a 
game, she came to me with a roll of bills 
and said, “Go and enjoy yourself. The 
sooner you lose all we possess the better it 
will be. I know that you will get over it.” 
She was richt. I conquered my passion 
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Skinderviken 


Transmitter 
Button 


See what the editor of Elec- 
trical Experimenter says about 
the button: 


New York, Oct. 22, 1918. 
J. Sxtnperviken, National Hotel, 
Washington. D 
In writer's opinion, obtained by 
actual elaborate tests, your Trans- 
mitter Button is probably most effi- 
cient device of its kind on market 
today, due to its simplicty and 
other outstanding fcatures. Should 
have a great futurc. 
H. GERNseack. 


See what a couple of Electrical 


Experimenter readers say about 


the button: 
New Brighton, Pa. 
Dec. 16, 1918. 
Dear Sirs: 

I have been using one of your 
Transmitter Buttons for experi- 
mental work, and it certainly lives 
up to all you say for it and then 
some. 

Yours nuln 
Harry - Broan. 


| Wash, De C. 
ec. 18, 1918. 

Dear Stirs: 

I received the Transmitier But- 
ton and I am well pleased with it. 

It is everything you claim it to be 

and more too. 

Yours truly, 
G. A. Wek. 

We have now thousands of 
buttons in stock and can ship 
same day as order is received. 
Send remittance with order as 
per our morey back guarantee. 


See our ad page 734. 


We have large stock of neces- 
sary supplementary equipment 
for experimenting. Send for a 
complete list. Receivers $1.00. 
Induction Coils from $0.35. 
Ringers from $0.35. Generators 
from $1.75. 


SKINDERVIKEN 
TELEPHONE EQUIP- 
MENT COMPANY 


2134 North Clark Street 
Chicago, Illinois 


Abbrevlated Address STECO 


































The ANDERSON 
Steam Vulcanizer 


Anderson's Flexihia Confor- 
mation Derice. upon which an 
ordinary monkey wtench exerts 
tonsa of pressure. forees thou- 
sands of Mitie rubber rivats into 
tha tira‘e fabric, 
to ba cooked In 
by nur  super- 
beated dry ateam 
eystem. 

Wo gusrantee to Make precti- 
eal vuleanizers out of men from 
20 to 70 yeara old. $235 and 6 
to 10 daya jn one of our many 
Stata Vulcanizing Schools will 
start you in this profitable 
bualness. 

No, 23 Wililams Bidg., ‘ ; 

Indlanapolle, tnd. dy24 
AMfre. of the Famous Anderson Steam Vulconizer, 


The Anderaon Steam 
Vuleanizer Ca. 
eran? thea Andcraon meéthad of euicanizing 





for Avto Tires. Double mfleare, prevent blow. 
) outa end punctures. Easily applied in any tire, 
| Thoveande ecld, LVetalls free. Agents wanted. 
Amer. Acceasories Co,.Dapt, »2-Cincinnatl 





MICE THO 
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then and there and only regretted that it | 
had not been a hundred times as strong. 

not only vanquished but tore it from my 
heart so as not to leave even a trace of 
desire. Ever since that time I have been 
as indifferent to any form of gambling as | 
to picking teeth. 

During another period I smoked exces- 
sively, threatening to ruin my health. Then 
my will asserted itself and I not only stopt 
but destroyed all inclination. Long ago 
suftered from heart, trouble until I distov- 
ered that it was due to the innocent cup of 
coffee I consumed every morning. I dis- 
continued at once, tho I confess it was 
not an easy task. In this way I checked 
and bridied other habits and passions and 
have not only preserved my life but de- 
rived an immense amount of satisfaction 
from what most men would consider priva- 
tion and sacrifice. 

After finishing the studies at the Poly- 
technic Institute and University I had a 
complete nervous breakdown and while the 
malady lasted I observed many phenomena 
strange and unbelievahle. 

(To be continued in onr March issue) | 





TEN TELEPHONE OR FORTY. 
TELEGRAPH CURRENTS OVER 
ONE CIRCUIT. 


OSTMASTER GENERAL BURLE- 

SON on Deceinber 12th made public 

a letter from Theodore N. Vail an- 

nouncing the invéntion and develop- 

ment by the technica! staff of the Bell 
system of a practical method of multiplex 
telephony and telegraphy, which is expected 
to revolutionize long-distance wire com- 
munication. 

Mr. Vail. who is President of the Amer- 
ican Telephone and Telegraph Company, 
explained that there can be a combination 
of telegraphy and telephony under this in- 


full metallic circuit. will be available either 
for five simultaneous telephone conversa- 
tions (ten voices) or for forty simultaneous 
telegroph messages, or partly for one and 
partly for the other. 

With this new system four telephone con- 
versations over one pair of wires are si- 
multaneously carried on in addition to the 
telephone conversation provided by the or- 
dinary methods. Thus, over a single pair 
of wires a total of five telephone conversa- 
tions are simultaneously operated, each giv- 
ing service as good as that provided by the 
circuit working in the ordinary way. 

Heretofore the best telephone methods 
known to the art provided only one tele- 
phone conversation at a time over a single 
pair of wires. A number of years ago there 
was developed the phantom circutt arrange- 
ment, by which three telephone circuits 
were obtained from two pairs of wires, an 
important improvement, of which extensive 
use has been made commercially. Now, by 
the multiplex method we are enabled to 
obtain five telephone circuits over one pair 
of wires, that is, fe simultaneous telephone 
conversations from the two pairs of wires 
which formerly could be used for only three 
simultaneous telephone conversations. This 
represents an increase of more than three- 
fold in the telephonic capacity of the wires, 
as compared with the best previous state of 
the art. 

Some proposals made by the earlier 
workers in this particular field have natu- | 
rally proved suggestive in the successful so- | 
lution of the problem, particularly a sug. | 
gestion made by Maj. Gen. George OQ. 
Squier, Chief Signal Officer of the United 
States Army. about ten years ago, and 
which at the time attracted very general 
attention. 

Furthermore, while working in entirely 
different fields and with a different ob- 
jective, Dr. Lee deForest a number of 
years ago invented a wireless device known 
as the Audion, which by improvements and 
adaptation has been made an important part | 
of the Bell telephone system. 
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Become an Electrician In One Year Here 


Or Learn An Electrical 
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Trade In 6 Months 


HIS school teaches electricity thoroughly, from the very fundamentals, including the 


laws and principles of electricity and the 


theory of direct current—together with 


practical lectures and problems, actual training in laboratory work and electrical 
machine departments of designing. building, repairing, installing, operating, etc. And the 
faculty here are practical electrical engineers who know how and what to teach because 


they know what knowledge and ability the great 


As one example of this school’s thoroughness and 
practical training and development, witness the pic- 
ture above, Showing view of armature winding de- 
partment, where students actually wind armature— 
D.C. and A.C.—by a most successfully practical and 
unique method. 


The thoroughness in essentlals here. the practical 
training and able faculty. together with this school’s 
broid facilities and intensive abilities. are the reasons 
why you can become an Electrician here in one year, 
or master one of the Electrical Trades in 6 months. 

If you are determined to achteve success In the 
Electrical Pletd this is your school. You will acquire 
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| elaborate electrical 


ELECTRICAL EXPERIMENTER 


CURING SOLDIERS ILLS WITH 
ELECTRICITY. 
(Continued from page 695) 
were 3,000 shell-shock victims; the day the 
armistice was signed 2,000 of them re- 
covered, showing what a _ peculiar and 
baffling mental ailment this is. 

The photograph, Fig. 2, was taken at the 
Amcrican Red Cross War Hospital, lo- 
cated at Paignion, Devon, France, which is 
one of the finest and best equipt in the Red 
Cress service. This hospital has a staff of 
150 nurses under the direction of Army 
medical ofhcers. The photograph shows a 
soldier undergoing an electric bath treat- 
ment for rheumatism. This treatment is 
given in the massage room at the hospital, 
where multifarious other electrical ma- 
chines and appliances are to be found, in- 
cluding electrical massage vibrators, electric 
heating pads, etc. 

li. some of the larger base hospitals, very 
equipment has been 
made available. In some of the American 
Army hospitals in the United States, where 
the returning wounded are being carefully 
attended to. so as to make them as well and 
strong as they were when they went over- 
seas to fight the Boche, there are some of 
the very latest instruments and apparata 
about which littl: is known outside of the 
medical profession. This equipment in- 
cludes among other things the Electro-car- 
diograph, which comprises an extremely 
sensilive electrical galvanometer, capable of 
recording the beats of the heart on a pho- 
tographic film, so that the exact condition 
of the heart with regard to its manner of 


' beating and its strength, can be minutely 


——— a at esl a 


and accurately studied by the physicians. 

At one of the large New York debarka- 
tion hospitals everything is done by elec- 
tricity—even to the cooking. This hospital 
has one of the largest X-ray laboratories 
in the world, each of the 26 X-ray rooms 
being equipt with a special dark room for 
rapidly developing and finishing the X-ray 
plates. The X-ray in itself has undoubtedly 
saved thousands of lives in the great con- 
flict. in many cases when the victims ‘of 
buller and shell wounds would certainly 
have died, had it not been for this wonder- 
ful scientific machine. Owing to the ter- 
tific fragmentation (splintering) of the 
shell now nsed, which often causes small 
steel splinters to penetrate parts of the 
body where they would never be suspected, 
and which, if they were not quickly dis- 
covered by the X-ray, would be quite liable 
to affect the heart, lungs or blood vessels at 
some tinexpected time and cost the victim 
his life. For this reason the returning 
wounded are most minutely examined and 
X-rayed, especially in the abdomen and 
chest regions, where many of these shell 
splinters, and even bullets. are fond of 
lodging and camouflaging themselves for 
long periods, only to cause trouble at some 
later date, with ) possibly fatal results. 


THE UNKNOWN PURPLE. 
(Continued from page 690) 


last act. in which scene the hero is visible 
to the eve in flesh and blood but slowly and 
gradually fades away into nothing, leaving 
only the purple glow. This was quite im- 
pressive and, of course, was done by the 
usual magician’s mirror effect, whereby the 
hero was not on the stage at all, but below 
it, thus casting his reflection on a fine 
screen on the stage; then by manipulating | 
the lights in a certain manner the picture 
would dissolve into emptiness. 

Altogether the stage technique is very 
cleverly arranged with an absurdly simple 
effect which in a similar attempt would be 
very elaborate. Outside of that the plot 
and theme of the play is quite out of the 
ordinary and is deserving of mention. 

To show just how different this play is 
from others, reference must be made to a 
note in the program over which audiences 
puzzle themselves until the play itself makes 
the mcaning clear. To wit: “The first sfirstepi- | 
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sode of the last act occurs before the last 
episode of the preceding act.” It simply 
means that at that critical time the action is 
going on in two places at once: and be- 
cause the stage cannot jump back and forth 
in a flash like the motion picture, part of 
the story has to be postponed until the 
scene shifters catch up. 

The illustrations which we present here- 
with are, of course. doctored up for the 
reason that if they were not nothing at all 
would be seen. It is very necessary to 
show the pictures in this manner, otherwise 
we would revert back to our camouflaged 
front cover,—the blank space showing 
nothing,—and as the Editors must show 
pictures—well you know how it ts: 

A little camouflage here and then 
is often mightier than the pen! 


EXPERIMENTAL MECHANICS. 
(Continued from page 717) 


much more difficult than the ordinary run 
of lathe work. Fig. 5 shows how a crank 
pin, 1, with its rods, is set to be revolved 
between centers 2, 2, of the lathe. This is 
made with provisions for attaching to the 
crank rod 4, 4, temporary support plates 3, 
3, on the ends of the crank shaft, and drill- 
ing center holes in the plates in line with 
the center of the crank pin to be turned. 
The main portions of the crank shaft D, 
D, must first be turned, tho not necessarily 
to their finished size. The plates 3, 3, must 
be bored out to be a tight fit on the ends of 
the crank shafts, to which they are further 
secured by a set screw as indicated. The 
crank shaft is then laid on a surface plate 
or on the lathe bed, which will answer this 
purpose very well, and the centers of the 
crank pin, 1, determined and carefully 
marked on the supporting plates, 3, 3, so 
that when mounted between lathe centers 
the axis shall pass thru the central axis of 
the crank pin. The center holes should be 
drilled and countersunk in the usual way at 
these points. The crank shaft may then be 
mounted in the Jathe on Its centers, and one 
end secured to the face plate with a dog 
and the crank pin then turned to proper 
size. 

It will be found in turning crank shafts 
that the work as a whole is very much out 
of balance. and will! require a counter- 
balance weight on the opposite side to the 
driving of the lathe. This work will be of 
interest to those building engines, etc. 

(To be continued) ° 


PRODUCING RAIN BY ELECTRIC- 
ITY AND X-RAYS. 


(Continued from page 687) 


valve rectifiers, is used to produce the high 
potential current for operating the X-ray 
tube, and this current is fed to the tube 
thru the two wires leading up to the bal- 
loon. The X-ray tube itself is placed in a 
light water-proof compartment suspended 
from a spar just below the balloon, as the 
illustration shows. As will be seen, the 
Rontgen-ray tube is so hung that its rays 
are dirccted upward, so as to impinge upon 
the metajlized surface of the balloon, which, 
as will be remembered, is charged at a very 
high potential. Suitable high voltage, strain 
insulators are placed in the lead wires at 
att the points shown. A recording instru- 
ment such as hot-wire ammeter is con- 
nected in series with the high tension lead 
wire. If the ground switch is closed, then 
any static charge in the neighborhood of 
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Real complete common battery telephones. 

wall type with 1600 Ohm ringers, each 4.50 
Slightly used dry cells, per dozen........ 1.25 
Large. powerful magnets, whila they fast, 

St es oe ne nee ie .50 


Please send money-order or eash with your order 


ELECTRICAL SPECIALTY COMPANY 
128 South Eleventh Street, Philadelphia, Pa. 


Learn Watchwork, Jewelrywork and 


En S Opuecs and [netrument repalr. A fine trade 
STAVING commanding « good salary, and your cer- 
vices are elways in demand. Address HOROLOGICAL, 
Oapt. E., Bradiey Institute, Peoria, I}l.. for latest catalog. 
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distances apart. 
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charging circuit is closed and the metallized 
balloon surface electrified, then the air in 
the vicinity of the balloon receives a power- 
ful electrostatic charge, which acts on the 
aqueous particles suspended or floating in 
the air in the manner aforementioned. The 
inventor has claborately cared for many 
problems which might arise in the applica- 
tion of his apparatus, and among other 
things he describes various forms of high 
tension uni-directional current generators 
and means for application against lightning 
discharges. 

The inventor mentions that two or more 
operating stations for rain production may 
be used in cooperation, depending upon the 
observed meteorological conditions, these 
Stations being located at greater or lesser 
In operating multiple sta- 


| tions the degree and sign of the charges 


used therein, respectively, may be varied 
as required. The use of ultra-violet rays 
instead of Rontgen rays for ionizing the 
atmosphere is discust is Mr. Balsillie in 
the description of the apparatus, but they 
are of little practical use, as he points out, 
for they produce practical ionization effects 
onl when reflected from a fluorescent sur- 
ace, 


EXPERIMENTAL CHEMISTRY. 
(Continued from page 718) 


will contain crystallin deposits. Some of 
the sublimat will be-amorphous, 

THE CARBON TEST.—In this the Ar- 
senious Oxid [As:O;] is reduced by Car- 
bon [CO being formed] to metallic Arsenic, 
which sublimes as in Marsh's Test. 

HYDROGEN SULFID TEST.— The 
hydrogen sulfid preciptates arsenious sulfid 
[As:Ss] [Yellow] from an acid solution of 
any arsenious salt 


2AsCls + 3H:S = As:S; + 6HCI. 


Physiological Effects. 


Like other arsenical comounds, the oxid 
is very poisonous, the lethal dose being 
about 2!4 grains, or */e gram. It is called 
an /rritan? poison, and acts rather slowly, 
as the digestive fluids have to transform it 
before absorption. The antidote is freshly 
prepared ferric hydrat [FefOHJ]s], to- 
gether with Magnesia. 

2FcCh + 3Mg{OH}, = 2Fe{OH]. ap 
This forms a compound of arsenic insoiu- 
ble in the fluids of the body, and precipi- 
tated in the stomach, etc. An overdose 
may act as an emetic. 

For evidence of arsenical poisoning in 
post-morten examination of the liver, the 
stomach, etc., these organs and their con- 
tents are sometimes dialyzed before the 
Marsh and other tests can be applied, in 
order to separate the arsenic from the 
viscera and food products. After being 
treated with Hel, KCIQu,, etc., the finely di- 
vided substances are put into a dialyzer [a 
parchment membrane, sce Fig. 156], and 
suspended in water, when the arsenic com- 
pounds, being more diffusive, pass thru the 
membrane in to the water of the outer 
vessel, leaving the other substances behind. 
This outer solution is then concentrated 
and tested for arsenic. Generally, however, 
the contents with the arsenic are dissolved 
i) aqua regia and then tested by Marsh's 
or Kecinsch’s test. 


Uses. 


It is employed in shot manufacture to 
give a globular form to the grains. 

Cobalt Glance, a compound of Arsenic 
and Cobalt, has considerable use as fly- 
poison under the name of Fly-stone. Ar- 
senic also finds use in many rat poison 
compounds. 


TESTS FOR ARSENIC. 
Marsh’s Test. 
Experiment No. 148. 
Make two constrictions in a tube of hard 
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BLISS 


Electrical School 
AGAIN OPEN TO CIVILIANS 


FOR A QUARTER OF A CENTURY this 
Institution has been training men for the elec- 
trical Industries. 


SINCE JUNE 15, 1918, the School has been 
Alled to ils maximum capacity with soldiers 
detailed by the WAR DEPARTMENT to recefve 
ao tntensive course of instructlon for electrical 
positions in the service. 


OUE TO THE CESSATION OF HOSTILI- 
TIES the War Department has discontinued 
this work. We will, therefore, resume our 
CONOENSED COURSE IN ELECTRICAL EN- 
GINEERING, JANUARY 15, 1919. This 26th 
class wll) graduate September 17, 19129. 

The schnol is provided with fireproof dor- 
mitories, dining hall, excellent laboratories 
and shops, all thoroughly equipped throughout. 
A fjudictous combination of theory and practice 
results in n well-balanced course, 


Because of the demand for ndnilssion 
EARLY APPLICATION is necessary. Cata- 
logue upon request, 
BLISS 
ELECTRICAL SCHOOL 
260 Takoma, Ave., 
Washington, 0. C, 
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Super-Sensitive Microphone grey 
on This instrument is offered i 

at an extremely low price. 
It is excellent for building your 
own amplifier. Can also be used in 
many experiments where a sensi- 
tive microphone is required. 


Detectagraph, $15 


detecting instrument 
of marvelous sensitivity can 
oe used for detecting secret 
conversations. Outfit consists 
of Sensitive Transmitter, 25- 
ft. Biack Cord, Receiver, 
Headband, Casi and Battery. 


Send for One Todoy end 




























Convince Yourself. 
C7, THE $15: MICROPHO 
ae DEAF-PHONE 
iS a super-S€nSitive instru 


ment which has heen devel- 
oped to meet the demands 
for a practical and efficient 
M4 hearing device at an extreme- 
\ ly low price. 1t is equal to 

: any $35 instrument made and 
superior to moat of them. The outfit conaiste of One 
Super-Senaitlve Tranemitier with cord connector: One 
Super-Senaitive Ear Plece wlth small black cord: One 
Black Single Readbeand: Black Case and Two Bat- 
teries. WRITE TODAY FOR FREE BOOMLET 


G. BOISSONNAULT Co. 

26 CORTLANDT STREET NEW YORK 
Mokers of Super-Sensttive Microphone Apparatus 
You Can Make Big Profits 
CHARGING Others ere clearing 
AUTO STORAGE ae PRE 
r i 

BATTERIES ith this HB 506 © 

walt Charger. So aa ce: No ex- 4 

perlence necessary. Wrila for pare 
tieulsrs or send $15 first payment 
with teria) order. Absolute moncy- 
back ouorontce, No risk. Balance 
in 9 Monthly payments of $20 each. 
Deloy meana lost profits. Order now. j 
Hobart Broa. Co. Box ZE, Troy, Ohio bs = 


THE MIDGET SLIDE RULE 
will edd, subtract, multiply, di- 
vide: solve problems lavolving eren 
and uneven roots and powers. Also 
glves tbe logarithme of numbers 
, and {be Sines and Coslnes, Tan- 
nts end Cotapgents of ell anglae. 

ts operation La re 

ly solvca any msthematicel prob- 
lem. Durebdly made of metal. 
Adapted for shop aod office wae. 
Fits the pocket. 3% inches dJam- 
eter, Peica witb instructions. $1.00 
Your mone? back {1 yeu are not sattriad’ 


d Gilson Slide Rule Co., Nilsa Mich 


110 V. TRANSFORMER 


8 Volts Secondary ONLY $1.00 


A reljeble traneformer for el] experimeotal «ork, ring- 

Ing bells, ete. Consumes’co Little wer tt will not 

are ordinary meter. $1.00, posatpeid. Cord and plug, 
O ext?s. 

Transformer No, 16, giving 8 12 and 18 vefts eecond- 

ary, with plug, $2.06 poatpald. Order from thie ad. 


EMPIRE TRANSFORMER CO, 
Dept, 11 2214 Sedgwick St., CHICAGO 
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JI Mail Salesmen Command & 
$2,000 to°4,000 


a Year—and positions are now open 


Send for FREE copy of maga- 
zine containing list of posilions 
open. Learn how others have 
increased their camming ability 
through a knowledge of how to 
get business by mail. 


MAIL SALESMANSHIP MAGAZINE 


Room 1219 


| 220 W. 42nd St., New York City | 

















TELEGRAPHY 


Day and evening classes taught by 
expert teclegraphers upon practical 
equipment. Splendid opportunities. 
Send for Folder "“T". Beginners 
Every Monday. 


MERCHANT MARINE 


Thousands of wireless operators are 
needed. Splendid appointments, at- 
tractive salaries, rapid advancement, 
Day and evening classes. Begianers 
every Monday. Send for prospectus. 


EASTERN RADIO INSTITUTE 
899 Boylston St. Boston, Mass. 











WANTED 


IMMEDIATELY 


Civilian wireless and land line 
operators are in great de- 
mand, owing to the govern- 
ment special classification, 


This is your opportunity to earn 
big money. Our classes will quick- 
ly qualify you, 


Write for booklet giving fall{psrticulara about | 


The Bes! Radio School in New York City 


East Side Y M C A 
Branch 86th St. and Lexington Ave. 
Lenox 6051 New York 
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Better Your 
“Position 


Propars for a Permancnt position. Railway 
Trafic Inspectors ara always in line for ad- 
 vancemont, No ags Hmit—only common achool 
w education. Mighty good salary and expenses, A 
foie Railwey Trafic Inspector safefuardy the Lives of 
wees the public and protects his company’s interests— 
we an important position. He’s peid to travel and 
wan, observs. Works only with railroad officials— 
Z. that’s why he’e hound to gain a position of trust. 

7 Hundreds needed right nuw--thousenda Jatcr. Study 
lor oniy three monthe= we tj] arrange for the 
position. Delay never secured sayone a better 
peur te uct immediate klet B21 


g Address errr 5 





tts Easy With Our Help 


A few hours Interesting work 
paves many dollars aod gives 
you 3 machine exactly to sult 
your [deale. We furnish motors, 
tone erms, case msterjal, blus | 
Prints sod fall instructions, 
Plays any record. You cao make 
fino profit buliding phobdographas 
for your friends. 


Writs Today for Our Freo 
Blues Prine Offer. Agents 
wanted for our ready built 
Chorateona. 


CHORALEON CO. 


702 Mooger Bidg., Elkhart, Jed. 
WIRELESS Indiyldual instruction con- 
tInues under the general 


supervision of E. E. Bucher, Instructing Engi- 
Neer, Marconl Wireless Teiegraph Co. 
LAND-WIRE under personal supervision 
of Mr. G. E. Palmer, Chief 
Operator of the Western Union Telegraph Co. 





Y. M. C. A. Telegraph School 


Marcy Ave., near Broadway, Brooklyn, N. Y, 
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glass [ahout 25 cm. long, and 8 mm. di- 
ameter] by the use of a blast-lamp flame. 
The first capillary should be 5 or 6 cm., 
froin one end, or as near the end as is con- 
venient to hold in the flame; the second 
one 5 or 6 cm. from the first. These capil- 
faries should not be less than 4 or 5 mun., 
in diameter at the narrowest part. Be- 
tween the two constrictions bend the tube 
upward at an obtuse angle [DJ]. Sce Fig. 
187. The opposite end of the tube is next 
fire-polished. When all the parts are cool 
lay the tube down and draw a file gently 
across the middle of the constriction near- 
est the short end, and break it at this point, 
thus Icaving a small opening and complet- 
ing the tube E. A drying tube 10 or 12 
em long, 8 mm. diameter at each end, with 
bull, is filled with calcium chlorid, but not 
so full as to clog and prevent the gas from 
passing. This is attached to an Erlen- 
mever flask of thick glass [about 125 or 
250 cc.] and to the arsenic tube. See Fig. 
158. The two-hole stopper of the flask 
carries a thistle tube. The flask may be 
raised on au iron ring stand or other sup- 
port, so as to allow a Bunsen flame, flat- 
tened by use of a “wing-top” to heat the 
arsenic tube, the latter being also sup- 
orted. Not over 5 grams of arsenic-free 
lok C. P.) zine are put into the flask and 
covered with distilled water. Thru the 
thistle tube are poured small successive por- 
tions of C. P. hydrochloric acid. After 
letting the hydrogen escape for a minute, 
to expel all the air from the apparatus, test 
the gas in the usual way, using the utmost 
caution to prevent an explosion. When sure 
that all the air is expelled, ignite the escap- 
ing hydrogen. Hold the concave side of a 
porcelain dish in this flame a minute to test 
the purity of all chemicals. If no deposit 
is made, pour into the flask not over 5 
cc. of a solution of arsenious chlorid 
(AsCls] or of sodium arsenit [NasAsOsl. 
Put the Bunsen burner under the combus- 
tion tube, having the top of the flame near 
the capillary, but on the side towards the 
flask. Keep the hydrogen burning well at 
the end of the Kibe adding more hydro- 
chloric acid as needed. 

Look for any change of color in the 
hydrogen flame, and in the event of noting 
any, try to explain it. Hold a dish against 
the flame as before. What is the effect, 
and its explanation. Observe any deposit 
in the capillary; describe and account for 
it. 

When there is no further deposit near 
the capillary, and the flame becomes yel- 
low, blow out the hydrogen flame, and 
when the tube is cool, detach it [avoid in- 
haling the fumes] and pour 3 or 4 cc. of 
sodium hypochlorit into the arsenic tube, 
closing the capillary end with the finger. 
See whether the deposit dissolves. This 
test serves to distinguish an arsenic deposit 
from one of antimony, which is insoluble 
in sodium hypochlorit [NaOCl]. Write re- 
actions for: 

1. The action of HCI on zinc. 

2._AsCl, on nascent hydrogen, forming 
the DEADLY gas arsin [AsHs}. 

(Continued on page 758) 


POPULAR ASTRONOMY. 
(Continued from page 701) 


thruout the equatorial segment of which 
A-B is a cross-section. 

It should be borne in mind in connection 
with Fig. 1, that space, so far as we know, 
is without limits. Strictly speaking we 
should set no boundary for the universe 
such as 1s implied when we place a circle 
around the ‘system of globular clusters. 
The region beyond A-B is unexplored. The 
extent of the Galaxy in the direction A-B 
may be even greater than is represented 
here. The limits in Fig. I are simply those 
set by the systems of globular clusters. 
When the distances of some of the spiral 
nebulae have been determined it is con- 
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Become 2 Chiropractic 


Doctor of Advanced Stience of Spixal Adiusimens 





This is the day of drugicss healing! 1n Chiropractic 
—treatment of diseaso by spinal adjustmenat— Science 
has mado a forward atcp. Look at the newspapers 
and Magszinces—note the trend toward the priaciples 
of drugiess healing, cspecially Chiropractic, - 

Yoo can now become a Doctor of Chiropructic 
through home etudy during apare time! We teach 
you thoroughly either by mail or in class. You cana 
know independence and position! Makes no differ: 
ence where vou live or what you do—you ahould be | 
able to qualify for this great profession. Some of 
our gTaduatee report that they 


Earn $3,000 or More a Year 


Dr, M. D. Moore, Ky., writes of Biving 17 patients 
in one day at #2 each. Dr. L. H. Koche, New Jersey, 
$5,550q year. Dr. A. H. Morrow, of Illinois, reports 
earning $22 a day. We could name maay other Chiro- 
practors who are making good iacomes. See thefacta 
in our Free Book. It’sonly a question of preparation 
on your part, to enter 4 profession that 1s paying 
othera $3.000 to $3.000 or more a year. Think whatit 
would mean to you te earn guch an income and to he 
your own boss with gong own houra, lun’t this the 
kind of life you are desirous of leading? Well. it is 
now within your reach. Truly thisis a chance for you! 


22 CHARTS FREE 


$15 Set of 8 Anatomical Charts 
and $16.50 Set of Nerve 
and Pain Area Charts 
Yes. free to you with- 
dent: é LeccomeT each 
out a cent. now or later os es Ble Seat 


As an inducement to se- 
curequick action,wewill Adjustments for the 
Speedy Retief of 















veahsolutely free, our 
Fiz. 72-page book; a $15 


set of eight Anatomical Headache Neuralgis 
Charts, beautifullylitho- Indigestion Neuritis 

B® graphed in lifelike col- Lumbsgo Catarrh 
ors, and also a complete Epilepsy Fevers 
set of colored Nerve and Pleurisy Jaundice 


Conaetipation Dyapepaia 
Rheumatiam Paralysis 
Asthma, etc. 


PainAreaand Concussion 
Charta, regular value, 
$16.60. 


Learn At Home In SpareTime 


5) SOWe train you by mil. You can learn at home in 
your spare time. You receive the personal inatruction 
of men who are prominent ia this great profession. 
Give us a portion of your apare time. and we W 
quickly train you to become a Doctor of Chiropractic, 
ready to step out and take your position of prestige 

A in the world. 


: 
Mail Coupen NOW! ifm. car in dork 


that you don‘t like—work that doean‘t fit with your 
ambition? Here’a the chance you’ve been looking for 
—the Sporty als your amhition has sought! Mail 
coupon today and see the succesa that May be yours 
28 9 Doctor of Chiropractic. Don’t delay. 


AMERICAN UNIVERSITY 
Manierre Bldg, Dept. 408 Chicago, Ill. 

i 20S ol i ae i ts 
pat thout cost oF ented iapage book, and your 
Free Charts Offer. 
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Vlatln, Hawallan Guilar 


Ukulele, Guitar, Mandalln, Carnet or Banjo > 


Woaderful new syetemof teachlag note music hy mail. To first 
poplle in each lotslity, we'll give a $20 6uperb Violino, Mandolio, 
Ukulele, Guitar, Haweilsa Quitar, Coroct of Banjo absolutely fres. 
Very emall charge for lossonsonlyezpease, Wa guarentee success 
or 20 charge. Complete outfit free. Write at once—no obligation. 


SLINGERLANO SCHOOL OF MUSIC, Oent 422, CHICAGO, ILL. 


Lean WATCH REPAIRING 


You can learn by our modern and orlg- 

Inal aystem of instructlon avery pert 
i of ths Walch Repstring Trade et homs 
Th as good or better than at a ahop. You 
eanearn money while learning and seeure a 
wel) paying ponition or start la business after 
completing our courae Of inatructinn. Good 
wateh repairers are always in demand and earn 
from $20 to $36 per week, For partieulara 


apply to the 
Milwaokee School of Watchmating, 166 Masoo Si, Milwaukee, Wis. 
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STRONGFORT 
The Perfect Man 


bles 


that 


Are youdragging your- 
self about from day to 
day, always tired and 
dispirited; 
from backache, indiges- 
tion, constipation; your 
billiousness showing in 
your face, your lack of 
in your eyes, 
your good-for-nothing 
physical conditon in the 
hang-dog air with which 
you meet your fellow- 
men? Have you about 
given up hope—and has 
your wife given up all 
hope —that you will 
ever get ahead and 


amount to anything in 
the world? 


Pull Yourself 
Together! 


Brace up! Tbere’s a way 
You can be a man 
You can be full of 
lite and energy and good 
you 
under foot the sickly trow- 
are pulling you 
down; you can change the 


suffering 


can trample 


watery fluld tn your veins 


(on sparkting red btoud, 
and body, 
at the top of the heap. 


that sill nourish mind 
overcome all your ills, 


and put you 


No matter what broucht you lo your present 


condition; no matter haw 
you 


law you have sunk; 
can be RE-BUILT into a MAN, with health 


and strength and mental and physjeal vigor and 


eficlency. 


It’s Never Too Late 


Stroncfortism dovusn’t know the meaning of the 


Words “too late.” 


conditian ; 


‘oOo matter what your age or 
wo matter how long you have been 


mired In the slough of despondency or struggling 


under the 


Strangtortism cana 


handicap of physical 
make a new man of you. 


irregularities, 


Strongfortism can Improase every part of your 


system; strengthen ynure 
stomach; clear youre brain: 


heart. 
sleady rour nerves, 


lunge, liver. 


rid yau of that eternal languid. tired feeling and 


start you an the path to success. 


1 Can Re-Create You 


1 KNOW that f ea4o meke you over. can Improve sou 


100 per cent., 


because J have helped and em helping 


thousands of ather men—somp of them Tretty fer cone. 


ton, befure ue tank un Strongtfortisro. 
rT iedieine dope to offer you: 

of eny kind “EXPERIENCE Instead: 

ence of «4 lifetime with myself and my pupils: 


powde 


I nave no pills. 
no drugs 
the salld experi- 
ihe ez. 


perience and etude that here enahled me to dic out 


and @gnly t» son the serrct 
health 


end happiness and rltelltr 


Jews on which human 
depend. 


Send for My Free Book 


**Promotion and Conservation ‘of Health. Strength 
end Mental Energy’ tells sou all ahout Stronrfor:iam:; 
tells sou how you can nrercome your mental and phys- 


lea! allmer 
rane: 


how io atteln ssmmetry Of form and firure 


: how yom) e¢an strengthen your vi’al er- 


Jt‘a 


forty-eleht pages of talk straight from the shoulder, 
telling haw you een cet the most pleasure ont af life. 
fram @ men whe knows whet be’s talking sbout. 


Mark the tounnn below. 


showing shat aiiments von 


euffer from and send li with three 2c «tame to eorer 


matting expenses end 1 will 


send you the book free 


LIONEL STRONGFORT 


Physicol and Health Specialist 


776 PARK BLDG., 


NEWARK, N. J. 


eens ee 4 CUT OUT ANDO MSIL THIS COUPON 48° 8 = me 


Me. Lionel Strongfort. Newark, 


N. d. 
Lear Ssronefort:—Please aend me snur honk. 


“Pro- 


motion and Conservatlon of Health. Strength ond Men. 
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ceivable that the limits of the celestial 
sphere may be still further extended or 
modified. At present our tentative dia- 


grams of the umiverse must be in accord 
with the extent of our knowledge at this 
time, just as the maps of the world and of 
our solar system drawn several centuries 
ago were representative of the state of 
man's knowledge in that ace. 

The theory that the structure of the 
Milky Way resembles a spiral nebula we 
have considered in a recent article on the 
“Spiral Nebulae.” The laws governing the 
motion of bodies in a spiral formation are 
not vet known, but the star streams that 
exist within and parallel to the galactic 
plane may be manifestations of the work- 
ings of such laws. New methods of at- 
tacking the complicated problem of the 
Structure of the universe and the move- 
ments of the stellar bodies are constantly 
being devised and perfected. The advance 
of astronomy in this direction has been 
very great in the past few decades, and a 
rapid increase of our knowledge in this ai 
rection is to be expected. 

The center of the complete galactic system 
has been located according to Dr. Shapley’s 
investigations of the globular star clusters 
in the direction of the richest star clouds of 





Fig. 1, Above, Shows a Sectlon of the Celes- 
tial sphere made by a Plane Perpendicular to 
the Plane of the “Milky Way." The Crosses 
Represent the Positions of Some of the 
Globular Star Clusters Projected Upon this 
Plane. The Equatorial Section A-B is 12,000 
Light Years in Width and 300,000 Light Years 
In Diameter. Midway Between its Upper 
and Lower Limits Lies the Plane of ne 
“Milky Way.” the Pole of Which I[s at P. 
C Marks the Center of the Entire System, 
and the Globular Clusters are DOlstributed 
Symmetrically with Reference to this Point 


Sagittarius, near the boundary of Scorpio 
and Ophiuchus. If there is a central nu- 
cleus of the Galaxy, it is to he looked for 
in this general direction which is also the 
center of the system of globular clusters, 
which are symmetrically distributed around 
this position (marked C in Fig. 1) above 
and below the plane of the Milky Way. In 
this direction also lies the vertex of one of 
the two star streams, the majority of the 
loosely-formed star clusters, the planetary 
nebulae and the peculiar Wolf- Rayet stars. 
Jt is also the region most conspicuously 
avoided by the spiral nebulae. 

Our own solar system is situated well 
within the equatorial segment of the uni- 
verse. It is to be found about half way 
from the center to the edge of the GalJaxy 
(see S in Fig. 1) and is fully sixty thou- 
sand light years distant from the center of 
the cornplete system situated in Sagittarius, 
and only thirty light years above the central 
plane of the segment. It is simply one of 
the stars of the Milky Way, one of the 
numberless units of the universe. The na- 
ture of its journeyings to and fro within 
the limits of the equatorial region. granted 
that its travels are thus limited, will not be 
known until more is discovered regarding 
the details of the structure of the Milky 
Wray and the laws that control the motions 
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DO YOU WANT A 
Wonderful Muscular 


Development, 


with gerfect health, ahundance 
ot vitality and grcat strength? 

You can get all the abeve., 
if you want them. and J can 
show you bow. The results of 
my system are shown on miy 
own person, and that js rec- 
ommendation enough. 

I have Prepared a booklet. 
Wlustrated with photographs 

| of myself, which will tell you 
| how you can obtaln a devel- 

obment the same es | did. 
The name of it is 

“Muscular Development’* 
GET 1T—It will tneerest ond 
henefit you. <A cops of this in- 
atructiva and iliustrated hook- 
let will be sent you uhon re- 
celpt of 10c—étamps or coin. 


EARLE LIEDERMAN, Dept. 205, 203 Brosdway, New York City 
Pt to ene 


Delivered yo vouF REE 


Your choice of 44 etylee, colors 
nd izes in the famous line of 
PY “RANGER” bicyclea, ahown jn 
foll eolor in the big new Free Cata- 
log. Wo pay all the treight chargee 

frow Chicago to your town, 
allowed 


30 Days Free Trial 2" 


Mbicycle you select, actual riding teat 
Ain your own town fora full month. 
bs oot buy until you me our great 
,new trial offer and low Factory- 
'/@)Direct-To-Rider_terma end prices. 
QTIRES Hasire HORNS, Pode 
£ wheela an re air 
¢ Parte for stl makes of bicycles at 





EARLE B. LIEDERMAN 
Why not look as tealthy 
and be as strong as I amt 
































,  \Behat@ oaual pric. N 
( \\, Mf offer soch valnos and auch te ace 
Rider BP SEND NO MONEY put write today 
Agente — tor the big new Catalog. It's treo. 
Wanted FADSYSte COMPANY 
Dept. ©107 Chicago 








ZIP-ZIP cee 


The Grentest 60 Ct. Article on the 
Market. Shipped rigbt from the fec- 
tory the eame day we recalve your 
order. The Eons aa Is ronde of beau- 
tiful metal: oever brea 


or wear out; senna 
Mada and best workman- 
ehin. The rubbers are 


elaxtic and Insting, with plenty 
of pep and force Zip- Zip cogs 

plete. only SOc prepaid, 

avre the name Zip-Zip end Pa 
aidreas appesr on the article 

you buy. Order from ua or eng 

“porting Goods Stofg in your 
fend Stemps, Coin or Money Order, 





city. 


AUTOMATIC RUBBER CO.. 


Pao Drawing 


Earn $35 to $100 a week 


») Thousands of Draftsmen needed for recon- 

atruction work. We teach you quickly end 

thorovghiy at bome, In apsre tlme—furnish 

St complete Drawing Outfit FREE—and 

= help you secure postition when qualified 

ae No previous training unecessary, You 

_ can quickly quailfy for big position. 

Write for Frea Book, 
COLUMBIA SCHOOL OF ORAT ae 

Dept. 872. 14th aaa T St. Woshtugtea, 0. 


COLUMBIA, S. C. 



















@ 8 eee Step Into the Job 
Be an Accountant— |] Higher Up Througa 
Accountancy 

Oor Free Book, “Stories of Success” 


wthel.A.S. intensive home-atudy course 
prepared many for the blewer job and how thay got it. Low 
on 








easy terms; quick results; eimple ,¢Mclent method. 
\ International Accountants Society 


= 
624 So. Michigan Ave. Ovdt 39-6 Chicake an eee | 
MATHEMATICS ATHEMATICS MADE EAS EASY 


e Arcasonpe—the Combination Triangle 4 
ha e Brain—will multiply. divide, figure 
percentage aQd proportion, solva oll problama 
in trigonometry aod geometry, draw oymmetri- 
cal figures, plot arcs. etc, Nuperior to eny slide 
rule. Simple to operate, Also Includes @ 
TRANSPARENT TRIANGLE, PBOTRACTOR and 
THREE RULES. Used at Columbie Gt 8s 
Weat Piont, U. 8. Acronautle Bchools, ete. Only 
eents Postpaid. Order today hefora you forget. 


Oeot. 8, L. J, LEISHMAN CQ.. Qoden. Utah 


You Can Secure a Motor-Cycle 
at Little Cost 
by mounting a STEFFEY motor on 


your oF ie 
o beet made, moot rellable 
rh beet bill climbers. Wa oecli Fou 
the complete attaclhmeot at 3a luw 
manufecturor’s price, OF we can Buo- 
arte from which you can assemble the 
natructiona and full size blueprints of 
ttrowlngs. 25c. 


STEFFEY MFG. CO.. S025 W. Brown St.. Phila.. Pa. 


TYPEWRITERS 


ALL MAKES. SAVE $25 TO $50 
on rebuilt by the well-known ‘*Young Process.”’ 









ply the finished 
motor goursalf. 








Sold far Jow cash-Inataliment or rented. 
Renta! apolles an purchase bya ae for 
full detalla aud guartatce. Free t 
Young Tvoewriter Co. Ocot. 660 chicago. 
Hig 


\@ RAISE BELGIAN HARE 


HUGE PROFITS easily and pieasant)y made. ee 
Jurniah stock end pey you §6.00_a pair ano 

expreascharxes Cor aise reine. Contraci end 

book *‘Fortunesin Harce.'*10c. Nothing {ree. 












of its various members. \Vhy the great RATIONAL FOOD & FUR ASSOCIATION 
“ « +1 

majority of all the stars. as well as the Oaat. : a 
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We ship the famous Oliver Typewriter 
the factory 


=— brand new —direct fren 
to you for free trinl. 

If you want to own it. pay us at the 
rate of $3 per month. Or return it. You 
are your own silesman and save $43 this 
new way. Before our direct-to-you plan 
the Oliver price was $100, now it is $57. 
All the Saving comes from our economical 
distribution. Write for detnulis of plan 
and our new hook, “The High Cost of 

-#, Typewriters—-The Reason 
and the Remedy.” Then 
you may have an Oliver 
for § days free trial. 

Write today for details. 


The Oliver Typewriter Co. 
672 Oliver Typewriter Bldg. 
Chicago, fff. (31.07) 
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Yalking. Criticises ymateurs’ 


7 MAGAZINE 
-—— af * publishes 
~~sach art assicoments. 
lessons “und articles OU Car- 
rooning, Designing. Hlustrat~ x 
werk. Evil of interesting and helpful infor- 
Mation f. ets and eft students,  Satiefac 
© «tery or anes iawaed. 10 Seats a copy.st a@yeat. & 
Send $1 NOW, stamps or dill. 
zou, Mich 
Earn $25 to $100 per week, Car- 
tocning. Mflustrating, Qesigning suc- 
cessfully taught by mat through 
new Instruction method. Entire out- 


ing, Lettering. and Chalk: 
STUDENTS ART MAGAZINE, Dept. 41 6, Kelema 
fit free to new students. Write to- 


day for beautiful new book, “HOW 

TO BECOME AN ARTIST” 
fier, 

WAS! INGTON ScHOOt OF AR. i 


and special 


WASH 
(395 H St.. N.W. Washinstan 


Gombination ‘A. C, ana D.C. 


Eight Inch DESK FAN 


detachable plug aod S ft. of cord. 
Will operate on A.C. or D.C, ourreot, 
100 to 125 volts, 30 to 60 cycles: 
welgbt 10 lbs.: black coamel finish: 
height 11% in. <A real fan—not a 
toy. Price $6.50. Agents wanted. 


THEJTEWNO CO. 


180 Chambers St.. New York 








fy ths oh he 
BIG MONEY SAVING yO 


ce» Usedand rebuilt motoreycles, single and twine. 

* $25 to 3190. Used bicycles, $5.00: tao- 
dems, $10. AH machines guarantesd 

in good working order. New bi- 


¢ycles and motorcycles at Fac- 


prices. Yoo save dselars’ 

proite. Motorcycle and auto- 

Tf ee tires per pes Complete 
or ine of parts and eupplies. 

-n Soningercycle co., Rocheatar,N.Y. 














SAVE 25% to 60% 


oo ellabdly osed 


GRAFLEX - KODAKS 
Cameras and Lenses ef crery description. 
Equal to aew. Sare money. Write now for 


Free Bargain Book and Catalog 
a of mooep - asving barmgeine in 
elightly oned acd new cameras aod soppiiea. All 
Froods sold on 10 days’ Free Trial. Mover back 
not satisfied. Yoo take no chances ale 
withee, We heve bases im the nhotographic boe)- 
neccaverl@yeara, Write Now 


CENTRAL CAMERACO, Dept 172, 124 So. Wabash Ave. Chicage 















Binder 


for the 

| Electrical 
Experi- 
menter 


Holds and Preserves 12 issues. each of which cao 
| ineerted or removed at will, without tools. Wil 
| Keep your magazines perfectly for all tima or juat 

Preserve them Iie Oow till you bind tham perma- 

oently, Made of heary material, oxturs 

eultably lettered in gold. 65c 
Add postage for 2 Ibs. 


Ctrongly reinforced at the back and 
corer with bandsome green cloth. 
| _Experimenter Pub. Co., INC. perartmene 233 Fulton St., W. ¥. 
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vaseous nebulae, remain closely coufined to 
these equatorial regions, leaving to the im- 
mensity of undefined space beyoud. vast and 
complicated systems such as the Magellanic 
Clouds the globular clusters and the spiral 
nebulae. is a prohlem still unsolved as is 
also the cause of the tremendous: velocity. 
averaging a thousand miles per second. that 
is characteristic of all objcets hevond the 
immediate vicinity of the Milky Way. 
Whatever may prove to be the form and 
structure of the Milky Way. it is, according 
to all that has so far been discovered, of 
fundamental importance in the plan of the 
universe and exerts an influence over vast 
and massive systems situated far exterior 
to it. 
(The nevt installment will appear in an 
carly issue.) 


A USEFUL ELECTRICAL LABO- 
RATORY SWITCH-BOARD. 


(Continued from page 715) 


are fifteen contacts and they should be 
spaced about %” apart. The construction 
is shown in Fig. 8. The rods in both the 
transformer slide and the rheostat are 
mounted on a hardwood or fiber block, the 


| dimensions of which are shown in figure 


ee 


2 


9 The rod is fastened to the block by 
means of screws or by a long pin thru the 
entire rod and block. The handle is fas- 
tened by bending a piece of brass as illus- 
lrated in the side-view. The contacts are 


six in number and are 4%” thick 1” long 
| and 34” 


wide. Fasten to the marble with 
No. 8—32 flat-head machine screws counter- 
sunk into the contacts. Make them extend 
far enough behind the board to serve as 
connections. Therefore the heads must ft 


snugly because they will have to carry 60 | 


amperes of current. 

Next we will take up the construction of 
the transformer. The dimensions are given 
in Fig. 6. The core is built of No. 28 sheet 
iron or stove pipe iron will do. The pieces 
are cut 5” x 14%” and 244” x 14%”. Use 
enough to build a core 1%” thick when 
comprest. The primary for 110 yolts con- 
sists of 580 turns, 290 turns un each leg, of 
No. 18 D.C.C. inagnet wire 

The secondary consists of 180 turns of 
No. 14 or better No. 12 D.C.C. Taps are 
brought out for 1 volt at the fifth turn and 
at every additional five turns until the tap 
for 10 volts is brought out. 
out taps at the 60th turn, the 90th, 120th. 
150th, and 180th turns. These are connected 
to the transformer contacts and the begin- 
ning of the coil is connected to one side of 
the plug receptacle. The other side of the 
plug receptacle is connected to the brass 
rod. But the transformer must be mounted 
first. Figure 7 shows how this ts done. 

The rheostat is made by winding No. 18 
iron wire on 6 wooden cylinders three 
inches in diameter and 12 inches long. 
Wind 29 ft. of wire on each. Use nails 
or screws to start and end the winding. 
Counect in series and immerse in water. 
Tap the iron wire connections between each 
coil by using a heavy copper wire and be 
sure to let the copper wire inake connec- 
tion below the water. If the water gets 
too jow the wire will almost instantly melt 
if it is carrying full load of 50 or 60 aim- 
peres. The connections are much the same 
as those of a starting box. Connect one 
site of line to rod and the other side to 
the 50 ampere stage plug. Then connect 
other terminal of stage plug to last lead of 
rheostat and connect the first terminal or 
beginning of first coil to contact No. 1. 
beginuing of second coil to second contact. 
etc. 

The main-line wires must be No. 1. This 
wire is expensive, therefore the switch- 
hoard must or rather should be near the 
entrance Ctt-out. 

A 100 ampere current at 110 volts is 11 
K.W., and this means the transformer sup- 
plying your house must be of that 
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DRAWING 


Bie Pay—Easy 
Pieasant / 
AL 














Draftsman earn $150.00 to $300.00 a 
month. The work is pleasant and the 
hours are short. 

You ¢an get this big pay too. All you need is the 
new 1919 edition of the Cyclopedia of Drawing and 
a little of your spare time The cost is Only 7 cents 
aday, and we give a year'sconsulting service tree. 
See the FREE examination offer below. 


Cyclopedia of 
DRAWING 


4 big volumes each 6628 in , bound in gen- 
uine American Morocco and trimmed in gotd 
1578 pages and more then 1000 iilnetrationa 
plates, diagrams and bive printe. 














The only books that thoroughly cover 
Mechanica}, Structural and Architectural Drafting 
in a non-technical way. You don't have to know 
anything about the subject to understand them. 
They begin at the beginning and teli you every: 
thing. about Blue print Reading—Mechanical 
‘Drawing—Machine Design— Machine Drawing— 
Structural Drafting—Arcbditectural Drawing and 
Lectering—Shades and Shadows—Perspective 
yee nan Drawing—Pen and Ink Rend- 
ering—Typographical Drafting Drawing Instru- 
ments and Their Uses and hundreds of other 
things connected with the work. 


Use One FREE! 


WEEK 


You can have these books for a whole 
week free without sending one cent. Just send 
the coupon below and all 4 volumes will come to 
you at once by express collect. Use them as if 
they were your own—go through them thoronghly 
and send them back at our expense if you don’t 
want to keep thern. lf you do keep the books 
send us onty £2.00. Youcansend the balance of 
our special introductory price — only $1480 the 
same way—S2.00 each month, . 

ember yon don’t take eny chances. The risk is ell 
ours and the benefits will all be youre—Send the 
coupon today 































a 
American Technical Society tt 
Dept. 0 3362 CUICAGO, U.S. A. t 
t 
t 
Amaricacs g 
Technical 
Socloty t 


Dept. 0 3392 
CHICAGO. U.S.A, 1 


Picase send me the 4-vol- 
ume Cyclopedia of Drawing 
for 7 days’ Free Examination 
shipaing charges evilect. 1 will ¥ 
send yoo 82.00 in 7 dayé and 32.00 
each month until the apeciel price of é 
14,50 is paid, and you will send me a 
receipt showing the books are mine, If 

1 decide not to buy I will return the l 
books in 7 daya 





Nome..... atatelelolaicieleteieieta\elelele oiMalelsie o'0's0.0.6.6 me : 

wi Address. ..0.-+. st « SRT Gad 4 eateton cote ot pnengen i 
be SE SS re eres ae eer teas es 
Don’t Wear a Truss 
Etta ROOKS’ APPLIANCE, 
ua the modern aclentifie tn- 

~ reotion. the wonderful 

new discovery that re- 


lievea rupture will be eent 
on trial. No obnorious 
springs or peds. Has auto- 


matic Air Cuehlonoa. 
Binds and draws the 
broken parts together as 
you would a brokeo !tmb. 
No salves. No iles. Dur- 
able, cheap. 

Sent on trial to prove It. 


Protected by U. S. Patents. 


Catalogue aod measure blanks 
mailed free. Seod name and 
addreas todey. 


C. EF. BROOKS, 203B State Street, Marshall, Mich. 


110 VOLT A. C. GENERATORS 


ONLY $5.00! 


Holtzer - Cabot hand gén.- 
erators, while stack fasts, 
$5.00, Order today. 


Ieattery chargers. 6 r. 6 amp. 
$10.00; 7 v. 21 amp. (like 
cut) $27.00: BHydro-Blectric 
Generatur complete. giving up 
to 25 v. 3% amp. D.C. $25.00. 
linmediate sbipnient while 
stack lasts. Onrderfromthis ad. 
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capacity. Watson Electric Co., Dept. 12, Gas Bidg.. Chicago 
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No. EX2002 


HE BOY’S ELECTRIC TOYS” contains enough material 
TO MAKE AND COMPLETE OVER TWENTY-FIVE 


DIFFERENT ELECTRICAL APPARATUS without any 


other tools, except a 8crew-driver furnished with the outfit. The box contains 
the following complete instruments and apparatus which are already assembljed : 


Student’e chromic piunge battery’, compass-gaivanometer, aolenold, telephone 
recelyer, electric lamp. Enough varlous parts, wire, ete., are furnished to 
make the following apparatus: « 

Electromaagnet, elecirle cannon, megnetic pictures, dancinp spiral, electric 
hammer, galvanometer, voitmeter, hook for telephone receiver, condenser, 
sensitive microphone, short dilatance wiretess telephone, test storage battery, 
shocking coit, complete telepraph set. electric riveting machine, electric buz- 
ver, dancing fishes, singing telephone, mysterious dancing man, etactric fump- 
Ing Jack, magnetic geometric fipures, rheostat, erratic pendulum, eteciric 
butterfly, thermo electric motor, visuai telepraph, etc., ete. 

This does not by any means exhaust the list, but a great many more ap- 
Pparatus Can be built actuality and effectually. 

With the Instruction book whieh we furnish, one hundred experiments that 
can be made wlth this outfit are Ilsted, nearly all of these hbelng Sllustrated 
with superb illustrations. No other materials, goods or supplies are necessary 
to perform any of the one hundred experiments or to make any of the 25 
apparatus. Everything can be constructed and accompilshed hy means of this 
autfAt, two hands, and a acrew-drirer. {Cantinued in next catumn) 


"The Liveet Catalog in America’ 


Our big. new electrical cyclonedia No. 19 i9 waiting for you. Posstirely 
the most complete Wireless and ejectrical cetalog in print today, 228 Big 
Pages, 600 {illustrstiona, 500 instmiments and sppsratus, etc. Big ‘“Tresilse 
an Wlreless Telegraehy."' 20 FREF. coupona for our 160-page FREE Wire- 
Jena Course In 20 Jessone. FREB Cyclopedia No. i9 measures 725%”. 
Weteht % ib. Beautiful aif? covers, 


Ram a ee ee eee ee Oe ieee 
ELECTRO [IMPORTING COMPANY 
23) Fulton Si.. New Yerk Clty 


} enclose herewith 6 cents in stamps or coin for which please j 
aend me your lateat Cyclopedia Catalog No. 20 as described. \ 


NAME ibis Keeles 
ADDRESS ats l 
STATE E.E. 2-19 I 
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EXPERIMENTERS! 


A Sample of What You Can Do With This Outfit 


Thie Mustratlon, 
made from an actus] 
photograph, showe 
only «a very few in- 
struments that can be 
made wlth the Boy’s 
Eteotria Toys: Elec 
trio Pendulum, 
Telegraph, 















Tsnome ter, 
Space does 
not permit . 
us to show the bundreds of 
experiments that can be per- 
Blog with this wonderful 

The outfit contains 114 separate pincas of material and 24 pleces of 
finished articlns ready to use at once. 

Amoug the finished materia) the following parts are Inciuded: 
Chromic sajlta for battery, lamp socket, bottle of oercury, core wire 
itwo different iengths), a bottle of lron @lings, three spools of wire, 
carbons, a quantity of machine screws, tlexible cord, two wood bases, 
class plate, paraffine paper, binding posts, screw-driver, etc., etc. The 
inatruction book is so clear that anyone cau make the apparatus with- 
out trouble, aud besides a section of the instruction book Is taken up 
with the fundamentals of eiectricity to acquaint the layman with ali 
important facts In electricity in a simpie manner. 

me Cuargnter OE eaGe 

e size over al] of the outfit ls 14x9x2%. Shipping weight, 8 
Ibs. No. EX2002 “The Boy’s Electric Toys.” outfit as described. $5.00 
IMMEDIATE SHIPMENTS 





The ‘‘Electro”? Radiotone 
HIGH FREQUENCY SILENT TEST 
BUZZER 


This instrument gives a wonderful high 
pitebed MUSICAL NOTE in the recettero, 
impossible to obtain with the ordinary 
test buzzer. The RADIOTONE is bulit 
along entirely new LUnes; it is NOT ap 
Ordinary buzzer, recanstructed in some 
mander. The RADIOTONE bas oa single 
fine eteel reed vibrating at a remarkably 
Digh epeed, adjusted to its moat efficiant 
frequency at the factory. Hard silver cone 
tacts aré uéed to make the instrument last 
practically forever. 

Yes, the RADIJOTONE is SILENT. In fsct, it fe ao silent tbat you must 
pisce your car on top of it to hesr its besutiful musical note, 

You will be astounded at the wonderfully clesr, 500 cyole note, sounding 
shorply in your receivers. To learn the codes, there la absolutely nothing 
itke it. With the radiatone, a key and one dry cell and ANY telephone, a 
fine learner’s set is had. Two or more such sets in series will afford no 
end of pleasure for Intercommunication work. Shigping Wolght 7 Ib. 


Rsadiotooe as deseribed...,.....5 Ce everene sHeR severe srerees + OR0h $.90 
IMMEQIATE SHIPMENTS 


The “Electro” Telegraph 


is not s toy, but a practical, 
honestly bublit telegraph outfit, 
which not only sounde but works 
like the blg commercial inetru- 
ments. By atudying the code 
for 30 days you can become a 
first-clasa telegrapb operator. 
Such operators are in big de- 
mand now. Outfit consists af 
TWO complete telegrapb !nstru- 
menis each measuring 3% x 2% 
x 2%. All metal psrte aré high. 
ly nickel Plated, including key 
levef, Note hard rubber kpob. 
Telegraph Code Chart, telegraph 
blanke and connecting wire comes with set, but no batteries. Outfit worke 
on 2 dry cetle jone cell for each inetrument). The ’’Electro”’ is the ONLY 
Outfit that works both wass, each station caQ call; no sWitches. no eatres. 
Nothing to get out of order. Gusrsnteed to please you of money ] 25 
back. Price Complete ax illustrated (TWO INSTRUMENTS)...... . 
Shipping Waelght, 2 (bs. 
IMMEOIATE SHIPMENTS 


The “Electro”? Codophone_(Patents Pending) 


What thte 2 $1.50 
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remarkabloa 
Instrument ta 
and does. 


Tbe *"Elec- 
tra'’ Codo- 
Phone fa 
posltively the 
only inetru- 
mont mad 
that wil) 
imitate a 500 
cycle note 
ex ace as 
heard in a 
Wlrelcas re- 
relvef. 8 
loud-ta)king receiver eQuiprPed with s horn, talks so loud that you ean hear 
the sound alf over the roam. even if there is a Jot of otber nolse. 

THAT’S NOT ALL. By leasenlng or tixhtening the recelyver cap, @ tone 
from the lowest, «oftest quality, up ta the loudest and higbest screaming 
sound cen he had In a few seconds, 

FOR INTERCOMMUNICATION. Using two dry cella for each inetrument. 
two Codophones when connetted with one wire and returm ground. can be 
used for Intercommunication betwern two housea one-balf mile apart. 

One outfit clone replsces the aid-fashioned lestner’s lelegraph act, con- 
alating of key and rounsler. 

The ‘Electro’ Cedophone is a handsome. wel] made lactrument, fool 
proof. and built for hsrd work. Contscts ore of hard ailver % inch in 






dlameler, thst will outlast the inetrument. 

There ja also a neat code chsrt and full directiona enabling any Intoill- 
gent young mana or olrl to toarn tho codee wiihin 30 dsys, practining one- 
half hour «a day. ‘ 

Sizes: 6% x 3 x 2%". Shipping weigbt, 2 ibe. 1 50 
The ’Flectro’’ Codorhone as described. complete,....,...-+.. e 





ELECTRO IMPORTING CO. 


231 Fulton Street 
NEW YORKI| 
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MT. WILSON’S HUNDRED-INCH 
TELESCOPE. 


(Continued from page 703) 


detailed description of the process of fig- 
uring the mirror. Roughly speaking it may 
be divided into two stages. In the first 
stage the mirror was hrought to a spherical 
figure; in the second this spherical form 
was charged to paraboloid. The second 
process tho requiring much less time than 
the first involved very great care and fre- 
quent optical tests to avoid the introduction 
of zonal errors. The largest deviation of 
the paraboloid from the sphere in the case 
of this mirror is only one-thousandth of an 
inch. AJ) of the optica) work, with the 
exception of the first rongh shaping, was 
carried on with wooden tools of va- 
rious sizes and forms, ahd the use of 
rouge and distilled water as the polish- 


ing material. 


After the completion of the mirror a | 


series of photographic tests was made to 
determine the accuracy of its figure. These 
showed a remarkably high degree of per- 
fection, every portion of the surface hav- 
ing the same foca) Jength to within one part 
in about 90,000. 

A few figures may be of interest in this 
connection. The finished mirror weighs 
4% tons, about one ton of glass having been 
removed in the process of shaping and fig- 
uring. Its diameter is closely 101 inches, 
and its thickness at the edge 13 inches. The 
depth of the curve at the center is abont 
1%4 inches. The focal length of the mirror 
is five times its aperture, or 42 feet. A di- 
rect photograph of the moon at this focus, 
accordingly, would have a diameter of 4.4 
inches. As in most modern reflecting tele- 
scopes the 100-inch reflector will be pro- 
vided with two smal} convex mirrors to be 
attached to the upper end of the tube, either 
of which may be utilized to increase the 
focal length in much the same way as 
telephoto lenses are used in ordinary 
photography. With these mirrors focal 
lengths of 134 and 25I feet may be ob- 
tained and the magnification § corre- 
spondingly increased. 

As soon as. the optical) work upon the 
mirror disk was fully under way the de- 
sign of the telescope mounting was begun. 
In view of the great size and the immense 
weights involved the “closed fork’ type 
was finally adopted. In this form of mount- 
ing the telescope tube is hung in the center 
of a rectangular frame of massive steel 
girders, the bearings providing for north 
and south movements of the tube being 
built into the two side members. The en- 
tire rectangle is mounted on bearings at 
top and bottom, which furnish the east 
and west motion of the telescope. To re- 
live friction the system of mercury flotation 
used most successfully for the 60-inch re- 
flector is employed, there being two large 
steel floats and corresponding mercury 
tanks, one at either end of the rectangular 
axis. These floats carry about 98 per cent 
of the moving parts of the telescope. or 
some 90 tons, the remaining two per cent 
being carried by two large spherical defin- 
ing bearings. The instrument is controlled 
by electric motors, which provide for three 
rates of speed in both north and south and 
east and west directions. 


The driving clock which moves the tele- 
scope at a uniform rate corresponding to 
the rotation of the earth is placed within 
the concrete pier which supports the 
instrument and near the south end. The 
driving shaft extends from the clock and 
meshes with a worm wheel 17 feet in 
diameter, which is attached to the tele- 
scope axis. 

The building and dome which enclose the 
telescope form a steel] structure 100 feet 
high and 95 feet in diameter. The walls 
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and roof are double thruont to admit of 
the free circulation of air, and thus help to 
equalize the temperature within the build- | 
ing. The shutter is of the double section 
type, divided in the center, and when fully 
open provides an aperture 20 feet wide. 
Like the observing platform, the crane hoist 
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ay the dome mechanism, it is operated by $1100 to $2000 SS - Sa =o -— 2 
ae motors, The dome is mounted on Year 7 FRANKLIN INSTITUTE 
Pee trucks running on specially Common Edu-  _/ Dept. BIOl, Rochester, N.Y. 
ground rails, and power is applied by two | ca Sufh- ry Sirs: Send we, without charge, 
driving trucks at opposite sides. \When ro- | | Sie” Wien eh ce re 
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tated the motion of the dome has been pure Pay, Life <> uie showing places of sil U.S. Gor. 
found to be remarkably smooth and free necessary, 4 of other RUFETHELONE Tape Genes Se san 
from vibration in spite of the great weight Age is 7 14) free book describing them. 
involved, which is approximately 600 tons. | | ae Preis t Pesca Grice 
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STORAGE BATTERIES FOR ALL PURPOSES 
Better Batteries for Less Money RiE® 






Backed by An Exceptional 
Guarantee 
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THE MARK 0° 


QUALITY Capacity 


Qualityr Price 
A SPECIAL MARKO STORAGE BATTERY 
FOR EACH MAKE OF AUTOMOBILE 


PAUL M. MARKO & CO., lac., 1402-1412 Adlantic Ave, Brooklyn, N.Y. N.Y. Depot-—974 8th Ave., N. Y. City 











ACTER 
Permii no one to see you fooking otherwise; it will injure 
your welfare! Upon the impression you constantly make 
rests the failure ar success of your life. Which ie to be 
Your ultimate destiny? My new Noae-Shoper, ‘’Taapoak’’ 
Gane it eee nail 1ll-shaped noses without opera- 
’ - 8a 
LH ae eee therefore it pays to “‘look your Dest'’ oe not interfere with aiia’e dally dccdaoee hee oe 
: at night. ; 
Write today for free booklet, which tells you how to correct ill-shaped noses without cost {f not salisfactary 
M. TRI 


LETY, Face Specialist 1038 Ackerman Bldg., Binghamton, N. Y. 


Just send coupon below and we will 


forward your shoes at once! They 
are the greatest shoe values ever offered, We 
are glad to send them NO MONEY IN AD- 
VANCE beeause they are built ao fullof wear 
and are ao comfortable and so good looking thar we 
know when you once eco them you will want to 
keep these wonderful shoes. Send no money—tnail 
the coupon only and shoes will come at once. 


NATIONAL WORK SHOE 
Direct to You from the Shoe Market 
of the World 
That is why the price Is only 
$3.65. Why pay £5 or $6? 
Slip these ahoes on iu your 
ot) bome. Note the splen- 
did selected leather! Feel 
how soft and caay they are on sour feet! 
Examine the ‘‘Indestricto’’ heave leather 
Custotecra write: “Theae shoes look 
co0d after 6 months of hard wear.’’ 
If they aren‘t the beat work shoe 
you ever saw, send tliem back sud 
= we'll return your money. You are 
Me pte = the a ee and 

nality. 8e coupon AY wm 

. and get your pair of thes § | eee 
. wonderful ehocs while thiag Boston Mail Order House, Dept. S1S 

special offer holds good. 5 Essex P.O. Buiiding, Boston, Afass. 
a Bend postpaid ahoes merked below. I will 
SEN p P87 for them on arrival. If they are not 
the best value in America, yoy will return 

my maney, I risk nothing. é 
SC) Work Shoe, $3.65 | [J Dress Shoe, $3.85 


BEFORE 
N THiS DAY anp AGE attentlon to sour appearance 
le an ebsolute necessity if you expect to make the most 
out of life. Not only should you wish to appear as 

attractive ss possible. for your own gelf-satisfaction 

which is alone well worth your efforts, but you will find 
the world in general judging you greatly, 1% not wholly, 


Money! 


: a 
NATIONAL DRESS SHOE 


Smart and stylish. Genuine oak leather soles. 
Broad Jow heels. Extra quality uppers. 
These good-looking. dressy ahoes ara bwit for 
five toea and comfart. Our price ouly 
$3.35. Compsre them with the ox - 
best $7.00 ehop you ever saw. f 
You must see them to appre- 
clate. their wonderful Style, 
Quality, Workmanship. You 
must try them on to enjoy thetr 
absolute Camfort. That is 
why we send them to rou- 
no money In advance. 
Sent on epproral. The 
shines must convince 
cs Act NOWI Send 
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coupon at oace. 


cole. 





$3.85 
Send NO Money 










$3.65 


Btack or Tan 


" Only this ecou- 
pon, no money. 
m it brings these 











Alt Sizes ' as 1 
SEN ORNG RE ek ee : N ZO craves Color. sa« >A OlZ8cmrd x ancace uses « 
BOSTON MAIL ORDER HOUSE, Fk tone icra: : Name, a sadiablaa daw ths 5 inversions iW oc. 
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Opportunity Ad-lets 


you will find many remarkable opportunities and real bargains in these columns. 
made every month by reliable firms, dealers and amateurs from all over the country. 
automabile accessories, the opportunity to Make money, 


montt. 


Advertisements in this section seven cents a word for each insertion. ¢ 
Cash should accompany all classified advertisements unless 
20 per cent discount for 12 issues from above rate. 


must be inclnded at tbe abore rate. 
Ten per cent discount for 6 issues 


not acecpted. Advertisements for the March issue must reach us not later than January 22. 


The Circulation of the Experimenter is over 100,000 and climbing every month 
EXPERIMENTER PUBLISHING CO., INC., 233 Fulton Street, New York, N. Y. 
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elutomobile Accessories 


More Power, Less Fuel, No Carbon. No mys: 
tery, plain facts. results guaranteed. Write for 
booklet. S. O. Automobile Accessories Co., Balti 
more, Md. 

Fords Start Easy in Cold Weather with our 
new 1919 carburetors. 34 miles per gallon. Use 
cheapest gasoline or half kerosene. Increased 
porch Styles for any motor. Very slow on 
vigh. Attach it yourself. Big profits to agents. 
Money back guarantee. Thirty days’ trial. <Air- 
Friction Carburetor Co., 270 Madison, Dayton, 
Ohio. 

Vuleanize on Anderson Steam Wulcantzer. See 
Advertisement, lage 736. 
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Motors. Engines and Dynamos 


Small Motors and Generators: 1000 New Motors 
and Generators from Bewienbsoy Stock, % H. P. 
A. C.. $18.30 each: % HU. P., $30.00. Batte 
Charging Sets—Robhins & Myers new outfits, all 
sizes. $30.00 each and up. Charging, Lightin 
aud Moving Picture Arc Generators, $10.00 eae 


and up. Motors for all phases of current. Im 
mediate delivery. Less than % regular prices. 
Write for late bulletin. Johnston, West End. 
Pittsburgh, Penna. 





~ Smail Gasoline Engines, x it. Py. $29.00. Drives 
Isnamo, Washing Machines. Air Brush, ete. 
Honest Abe. sB S. Taylor Ave.. Oak Park. Ill. 


Motorcycles 


Motorcycles from $25 up -New and second- 
hand. Easy terms, large list to choose from. all 
makes. Send yc stamps for Bullet “A.” Peer 
less Motorcycle Co., Watertown, Mass. 

Motorcycles, all makes, $25 up. New Bicycles 
at big rednetion. Second-hand. $8.00 up. Motors, 
Motor attachments, Gre Motors, Smith Motor 
Wheels, etc., $20 up. New parts to fit all makes 
carried im stock. Second-hand parts good as 
new, 30% discount. Expert repairing on magne- 


tos, gencrators, transmigsrons. Motors over- 
hauled $10.00 up. _Ilenderson Motors our spe- 
cialt Write for Big Bargain Bulletin. Amert- 


can Siotor Cycle Company, Dept. 17. Chicago. 
Help Wanted 


anted to make Toy Soldiers, Army, 
Homeworkers on small 
scale. Greatest 
for independent 
and future in 


Men 
Navy, and other toys. 
scale, manufacturers on large 
chance for industrious people 
business. Enormous demand 
"American-made toys” This new American 
work stands out conspicunusly. Factorics have 
been established. people trained, machinery made 
with energy and success. Dealers don't want to 
handle any others except “American-made”. We 
buy these goods all year, paying fixed prices. 
Experience or tools not necessary. Hundred and 
more made complete per hour. Casting form out- 


fits $3 ahs Rooklet and information free. Toy 
Soldier Manufacturing Co., 32 Union Square, 
New York. 

To Aascertain the Vocation for which you are 
best aos send for Zancig’s Revised Horo- 
scope. Send date of your hirth and 25c. Prof. 


Zancig. 109 West 87th St.. New_York. ak 
Business Worth While. | Start You silvering 











mirrors. Vlating tableware; Plaas Free. Ctar- 
ence Sprinkle. Dept. 48, Marion, Indiana. 
Thousands Government Peace Jobs open to 
men—women girls. Sooo ta $1so00 year. Shart 


hours) Paid vaeations. Common education sufh.- 
cient. Lisi positions free. Write immediately, 


Franklin Institute. Dept. R26. Rachester. NX 
Sona Poems Wanted 


Write the Words for a Song. We write music 
and guarantee publisher’a acceptance. Submit 
poems on war, love, or any subject. Chester 
Mu-:ic Co.. 338 S. Dearborn St., Suite 265, Chi- 


|= el 








Teleqraphy 

Telegraphy, Wire and Wireless, and_ Railway 
Acenaenting taueht thoroughly. UNVPRFECE- 
DENTED DEMAND for both sexes. BIG SAL- 
ARIES. Oldest and Larges’ School—*st. 45 
years. Catalog free. Dodges Institute, Seventh 
St., Valparaiso, Ind. 


429139 COSTED LO LLP 
Agents Wanted 


Insyde tyres, inner armor tor automobile tires. 
double mileage and prevent punctures and blow- 
outs, oe applied: Costs little. Demand 
tremendous. Profts unlimited. Details I[ree. 
American Avtomobile Accessories Co., Dept. 54. 
Cincinnati, O 

Hel-Met The Kaiser Pin -Latest war novelty. 
Biggest hit out, every patriatic Citizen wants 
one. Sample toc. Wedge Mig. Co., “KM.” Bing- 
hamton, N. ¥. 

$10 Daily refinishing chandeliers, brass beds, 
automobiles hy new method, without capita) or 
experience. Free particulars and proofs. Write 


today. Gunmetal Co.. Ave. D, Decatur, III. 
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= Charlotte, N. C. 

= Oct. 4, 1918. 


Electrical Experimenter Pub. Co., 
233 Fulton St., New York. 


Dear Sirs: 


It certainty was SOME RESULTS. 

I've almost worn out a good typewriter. 

we about exhausted myself writing. 

sed all the paper in this part of America. 

And about “Gone Busted” buying postage 
stamps. f 
, Now, I’m a-goina Be and will never do 
it again, or at least I won’t promise to an- 
swer all the letters I received from an Ad 
that I put in the “E. E.” 

The letters are stil] coming in.—The 
apparatus advertised has long since been 
sold. Every piece af it, The letters are 
from all over the United States, AND 
ELSEWHERE. Received one today from 
Shangbai, China. Can you beat that. I'm 
enclosing the letter from China. 

It’s a great life, if you don't weaken. 

_I wish to THANK the “E, E."’—Some 
circulation. 
Very Respectfully, 


G. R. SMATHERS, 
403 N. Brevard St., Charlotte, N. C. 
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Exchange Ads 


Sell Cheap. Tram, Radioptican, !o1 

stuff. 242 Grove St., Alelrose, Mass. 
_Trade ($8.00) Rexo Junior Camera for \V. P. 
Kodak. Must be in good condition. Morton 
Wienert, 403 Bay St., Taunton, Mass. 

Sixty Inch High Frequency Lecture Set. Cost 
$200, fine. Price reasonahle. J. W. Manghmer, 
Newman, Ill. 

For Sale. Good lioltzer-Cahot late model mul- 
tiple glass plate Static machine. no motor. See 
cut Experimenter, September. igis, issue. Fight- 
cen month use. 


of small 





First money order for $65.00 gets 


it. Ready for shipment. with accessories. Everett 
Leo Deeter, Norcatur, Kansas. 
Trade. Business College Course. $20 paid for 


Wireless Instruments. Particulars. Leroy Hohhs. 


Albion, Nebr. 


Wireless Instruments for Exchange, 5000 miles 
receiving cabinet for damped and undamped wave 
reception, andion cabinet, commercial type peri- 
kon detector. 8 ampere Thomson ammeter, 2000 
olim radio phones, powerful Tesler Coil, 50 watt 





generator. Want Weston D.C. ammeter, volt 
meter, A.C. volt meter, wattineter, and moll 
range meters. What have you in this line. All 


correspondence answered. Samuel D. Cohen, 281 


Wyona St., Brooklyn, N 


For Sale. 4 K.W. Transformer $8.00. Secondary 
jooo volts, also large variety of switches. I’. 
Crawford, 1310 Rroeck St.. Albany, N. Y. 

For Sale. % price. 2000 ohm phones, $4.50; volt 
and aynpers meter 175 A ooV’. 19.C,, $15.00; 34 coil, 
&1.23; shocker, 75e; buzzer horn, $2.50; size 10% 
hockeys. $2.00; the following new, never used 
2n,om» meter couplers. $15.00; rotary gaps. $10.00 to 
¢15.00; lightning switches too A. 600 V. marble 
hase, $3.00; 500 mile receiving set, $15.00. Harold 
Hammer, 3223 23 Ave., So. Minneapolis, Minn. 

For Sale. Pope motorcycle cngine, excellent 
candition; Rosh magneto, Schebler carbureter. 
Fine for small shop if fitted to base. Price, $25.00. 
(>, N. Webb. 1923 Hayes St., Nashville, Tenn. 
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It will pay you to read and investigate the offerings 
No matter what vou may be seeking, whether supplies, 


or anything else, you will find listed tere the best and most attractive specials of the 


No advertisement for less than 50c accepted. Name and address 
laced by an accredited advertising agency. 
bjectionable or misleading advertisements 
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Exchange Ads—Cont'd 





Thirty Dollars takes Radio cabinet Transform- 


er, Condensers. Phone and large Omnigraph. 
Savage, 820 Beverly Rd., Brooklynl N. Y. ie 


Have .2z Marlin pump-action rifle; chemicals. 
Want closed-core transiormer, Murdock moulded 
condensers, 110 A.C. meters. Pray. 102 Heath, 
Somerville, Mass. 


Sell. Good Smith Premier typewriter $25.00. 
Wilkes Dearing, Covington, Tenn.. Route 2. 


Swap. New Anto Knitter Hosta Machine and 
accessories for mortorcycle or anything you have, 
alt eee David Zilman, to Lisbon St., Mal- 
aen, 81ass. 


een Sale. Sire Printing Press No. 10, two 
orders, two sets of type, completc, $15. John 
Abderhoalder, tr15 Summit Ave., Jersey die y Js 


Bargains. Flatbacked mandolin, nearly new, 
excellent tone, $5.25; giant sounder, $1.00; Erector 
motor, $1.50; Enos Johnston, 9 Rutherford St., 
Binghamton, N. Y. 


Sell. 2000 ohin phones, headband 
$3.50, Never used. i 
age extra. N,. 
Minneapolis. Minn. 


For Sale. One J. C. S. Electrical Reference Li- 
brary. Best offer takes same. J, H. Rappoid, 
Newport News, Va. 


Sell. 3 H. P. single. motorcycle engine. $5. 
Fan induction motor 110 V.. $;; and others. Most 
anything electrical or wireless very Cheap. Write 
me. Nowell Rang. 77 S. Spencer, Aurora, Illinois. 


8 ft. cord, 
4 in. spark coil, 73¢c. 
istey, 7o7 &th Ave. S, E., 


For Sale. Omnigraph Spring motor hardly used, 
4 dials. E. N. Davis, Antena N. H. = 


Here They Are. Baloptican. High grade Bausch 
& Lomb Model C instrument, be attachment 
for opaque objects, and carrying case; good efiici- 
ent Hoover Suction Sweeper; fine large Lionel 
Electric Train outht: E. I. elsa Trans- 
former; game board for 56 games, with revolvin 
table; Baldwin Camp Lamp; 6 in. Red-Devi 
Water Motor. All the above in best condition, 
at money-saving prices. First come, first served. 


Be first. State very exactly what you have in 
Wireless goods. ernon Chaberd, 362 Custer 
Ave.. Youngstown, Ohio, 


For Sale—'%4 H.P. Gasoline Engine. $20.00; Gen- 
erator, 110 volts, deliver 100 watts, $10.00. B. 
Hoinacki, 1328 W. Superior St.. Chicago, Hl. 


Operators: Troubles and prohable 
Source of power to antenna, each sub- 
ject covered fully. Pamphlet tells you how to 
locate trouble. Advice trom ten years’ experi- 
ence for 2; cents. Order while they last. 
jones, 8:18 Roosevelt, New Orleans, La. 


$65.00 Course in Aviation coinplete with blue 
prints, $12.00. Robert White, Madison, So. Dak. 


For Sale—Motorcycles, Printing Outfits, En- 
gines, my pemrmers, etc. Sold on monthly pay- 
ments. e buy. Catalogues. 1a Stamps. Sun- 
shine Exchange Agency, Dept. EEr, Port Huron, 
Michigan. 


Must Sell—Wireless and Electrical apparatus. 
Send stanips for list. Marcel Scharer, rro West 
Soth St., New York City. 


For Sale Electrical apparatus. Send stamp for 
itst. Al. Grainger, Kinston, N. vc. 


Wanted—Small lathe, screw cue Will pay 
cash. Will sell small Goodell” lathe. Andrew 
Ellison, Kirksville, Mo. 


Wanted—Wircless apparatus. Swag $7.50 Erec. 
tor. Chemistry hooks. Write, Milton Plegge, 
3464 Natnral Bridge. St. Louis, Mo. 


For Sale—Cyclopedia of Applied Electricity used 
three months. Will scll for $16. William Wol- 
fram, 3: Norris St.. Lawrence, Mass. 


Will Exchange—$45 course in Aeronautics with 
blueprints. for Electrical or Chemical Books, or 
Microscope. Chas. Jeffries, Lake Charles, La. 
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Sccnery for Hire 


(pS 
Collapsible Scenery for all Plays. Amelia Grain, 
Philadelphia, Pennsylvania. 
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Books 


Free—$5,000 worth of valuable books as pre- 
miums. Write for more information «aud cata- 
logue; it’s free. | have many books on Natural 
healing, personal magnetism, Clairvoyance, secr- 
slip, Hypnotism, Mesmerism, concentration, 
character serene mind power, etc. Tell me your 
wants. «A. W. Martens, JAS. Burlington, Lowa. 


World-Romic at: Masterkey to All Lan- 
guages. Six Textbooks, $t.gy French Chart, 37¢; 
panish, 37¢; Aviation Dictionary, $1.50. French- 
English Aviation Dictionary, oic. Languages, 
143 West 47th, New York. 


“James Boys”, “Younger Bros.”, “Allen 
Gang”, “Villa the Bandit”, “The Auto Banaits”, 
“Harry Tracy”, “Dalton Gang”, “Jeff Clayton”, 
“Behind the Scenes”, “Rube Burrow”, 25¢ each 
postpaid; rare Fa Island mewspaper with each 
.. Publishing Co., Decatur, Il. 


dollar order. O. 
Scientific, Technical, pe pnecring: Industrial 
Books. February list, 3¢. Klaus, Eureka, 111. 
Leading Magical Magazine. You'll hike it! All 

? is there. 


magicians do! : The value 
The 








Why? 
ample, 10¢c; three months, 25c¢; year $1.00, 
Eagle Magician, Dept. E, Minneapolis, Minn. 
What Every Draftsman Should Know. Very 
use{nl booklet. Price 12c_postpaid. Wack Book- 

let Co., 1943 Patten St., Philadelphia, Pa. 


Books on Sex. Catalog free. United Sales Co.,, 
Springfield, 111. ; 

Books for Real Live People. Lists free. J. E. 
Sheridan, 417 E. 1stst., New York. 


How to Locate Oil, Minerals and Valuable Sub- 
stances by Wireless; Scientihce Book, $3 postpaid. 
Astral Child Fublishing Co., Corpus Cbristi, 
Texas. 

To Get Better Pictures: Read the Amateur 
Photographer’s Weekly; illustrated; weekly prize 
competitions, print criticisms; many unique fea- 
tures; $1.50 per eats three months’ trial snb- 
scription 25c. bel Publishing Company, 401 

‘axton Bldg., Cleveland, Ohio. 


Old E. E. Back Numbers: We have some valu- 
able old EE, back numbers on hand as follows: 
1915—Jan., March, April, June, July, Aug., Scpt., 
Oct., Nov., Dec., price each 35c. 1916—Jan., Feb., 
March, May, June, August, Sept., Oct., N 
Dec., price each 35¢. 19:17—Jan., Feb., 
April, May June, July, Ang., Sept., Oct., Nov., 
Dec., each 35¢. oyun. sc; Mar., May, June, 

uly, Aug., Sept., Oct., Nov., Dec., each 2oc. 
an., 1919, 20c. We can fill orders at once upon 
receipt of your remittance, and if you have nat 
these numbers already, now is your chance to 
get them, as they probably will be snapped up 
very quickly. xperimenter Publishing Co., 233 
Fulton St., New York City. 
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Patent Attorneys 








Patents—Tlees payable in monthly installments. 
Send sketch for free report. Books free. Frank 
Fuller, Washington, D 


Patent Your Own Inventions. Save attorney’s 
fees; we prepare applications; furnish ful! in- 
Structions and give satisfaction. Free informa- 
tion. Carl Larsen Co., Park Row Building, New 
York City. at : 

Patents. My fee payable in installments. Full 
particulars return mail. Send sketch for report 
on patentability. John Patton Duffie, McGill 
Building. Washington, D. C. 


Millions Spent Annually for Ideas! Hundreds 
now wanted! Patent yours and profit. Write to- 
dav for free books—tell how to protect yourself. 
how to invent, ideas wanted, how we help you 
sell, etc. 212 Patent Dept., American Industries, 
Inc., Washington. D. C 


M, F. Miller, Ouray Building, Washington, D. 
C.. Patent Attorney. Mechanical and Electrical 
Expert. Best quality of work and results. Maod- 
erate charges. Advice free. 


Your Idea Wanted. Patent Your Invention. I} 
help yon market it. Send for 4 free books, list 
of patent buyers. hundreds of ideas wanted, etc. 
Advice free. Patents advertised free. Richard 





B. Owen, Patent Lawyer, 130 Owen Bldg.. Wash- 
e108) b. C., or 2278T Woolworth Blidg., New 
ork. 


Inventors! We have a proposition that will 
probably interest you. I[nquirics Invited. The 
Wakefield Engineering Co., 922C F St. N. W., 
Washington, D. C. 


Fortunes irom Patents are made only from a 
good invention strongly protected. Send Sketch 
or model and $3 for thorough search and 
honest opinion of patentability. give personal, 
conscientious and expert service. Lester Sargent. 
ye Attorney, 524 Tenth Street, Washington, 


Inventions Patented; Trade-Marks Registered: 


Lahels, Prints and Publications Copyrighted: 
reasonable fees. Correspondence solicited; de- 
tailed information free; booklets. Jaynes & 


Jaynes, 7oz Kellogg, Washington, D. C 
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For Inventors 





Inventions Commercialized. Cash or royalty. 
Adam Fisher Mfg. Co., 205 St. Louis, Mo. 


Inventors—-Market and secure your inventions 
through National Institute of Inventors, World 
Blde., New York City. Membership co-opera- 
tive orKanization. 


Yuu benefit by mentioning the “Electrical Experimenter” when writing to advertisers. 
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MEI AME LL ANY NALD HSU ONTENTS 
Miscellancous 


ec 

Luminous Paint makes watches, clocks, any- 

thing visible at night, 25¢ bottle. Luminous 
Paint Co., 2326-X Polk St., Chicago. 
_ Blacksmiths, Listen! Prepare for big wages 
in Navy and Arsenal with Toy’s Modern Meth- 
ods doing hard jobs easy. Forging and making 
solid welds, hardening and tempering to a 
standard, with colored tempering charts. All 
for one dollar. Sample free. W. M. Toy, Sid- 
ney, Ohio. - 

Authors! Your manuscripts criticized by edi- 
torial expert; rewritten, revised, typed, sold. 
Heatley, 119-16 St., West New York, N. J. 

Flags and Decorations—Aincrican, Service and 
Allies’ Flags in Silk, Bunting and Cotton, for in- 
side and outside decorating. Quick service via 
insured parcel post. Price list mailed the min- 
ute pone requcst arrives. <A. Fink & Sons, 
Wholesale and Retail, 56 North Seventh St., 
Philadelphia, Pa. 


Cats crave catnip. Send roc for a “catnip 
niouse”’ (a lifelike cloth mouse, stuffed with cat- 
nip). More fun than a “barrel of monkeys,” and 
your “kitty” will like it. Address: Percy Ewing, 

ecatur, Ill. 

Cigarette, pipe or chewing habit conquered. 

ature’s method. Guaranteed. Write for free 
brochure. Edw. J. Woods, TA-300, Station F, 
New York. 

Tobacco or Snuff Hahit Cured or no pay; $1.00 
if cured. Remedy sent on trial. Superba Co., 
SA, Baltimore, Md. 


Pyorrhea—H. E. Kelty, D.D.S., M.D., pyor- 
rhea specialist for 15 years, has developed a snc- 








cess{ul home treatment for pagrns, Purifying, 
healing, preventative. Full month’s treatment 
and booklet $1.00. Circular free. Dr. H. E. 


Kelty, 106 Gladwin Ave., Leonia, N. J. 


Catch Fish. Descriptive folder containing valu 
able 
ulian, Alban 


information mailed for stamp. George 


Building, Boston. a ee 

“Opportunity Adlets” bring quick results. Our 
to0,000 circulation, net. Other firms are make 
mon¢y—so can you, For proof address Classifiec 
Department, Electrical Experimenter, 233 Fulton 
St., New York City. 

Wanted—Small Gasoline and Steam Engines. 
Cash paid for 1 to 4 cylinder light weight Motors 





¢ to 10 H.P. Johnston, West End, Pittsburgh, 
a, 
Boys, Make Your Mother’s Bluinge. ¢ pkg. st2c. 


3 for joc, 5 for 4s5c. ach package contains 
enough material to make : gallon of full strength 
liquid bluing; will not streak: makes the clothes 
snow white. Kralovee & Co., 2344 Altgeld St., 
Chicago, It. 
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Motion Pic ures 


Metion Picture Films. Any kind. sample and 
list soc. G. Harrison, 1283 Lakeland Ave., Lake- 
wood, Ohio. 
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News Correspondents 


Earn $25 Weekly, spare time, writing for 
newspapers, magazines. Experience unnecessary ; 
details free. Press Syndicate, 606 St. Lours, Mo. 
(CLETNEEC ERED A a 08M NT Ss SNS RTO LC OO 


Printing 


100 Bond Nateheads, 4 lines and 100 envelopes, 
repaid, $1.00. Southwestern, 1:413-H Berendo, 
s Angeles. 
100 Envelopes and 100 Noteheads $1.00 prepaid. 
Any copy. Samples stamp. Elmira Specialty & 

Printing Co., 202 Madison aAve., Elmira, Y. 
Se wT ETE 


Stamps and Coins 


Eee 
Stamps—65 different sc to approval applicants. 
Michaels, s600 Prairie, Chicago. 


202 different stamps 21c; 100 different U. S. 21c. 
C. Reitter, Box 1054. Detroit, Mich. 


Full membership 5c, Collectors) Exchange 
Club, 45 Westminster, Worcester, Mass. __ 

We buy and Sell Old Money. $2 to $500 each 

aid for hundreds of coins dated before 1895. 
seep all Old Money. Send to cents for new 
illustrated_Coin Value Book, 4x7. Vou _may have 
valuable Coins. get posted. Clarke Coin Com- 
pany. Box 110, Le Roy, N.Y. 

California Gold, Quarter size, 27¢; Half-dollar 
size, 53¢; Dollar size, $1.10; Large cent, 1820, and 
catalogue, toc. Norman Shul:z, Kings City. Mo. 

Stamps—61 ali different free. Postage, 3c. 
Mention paper. Quaker Stamp Co., Toledo, Ohio. 
_ 500 Finely Mixcd United States or Foreign 
Stamps, 12c. Philatelic Star, Madison, N. Y. 
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Novelties 


Mechanical Novelty, barrel “of fun. laughs and 


amusenient, two 2sc. Rullet Company, New 
Ilaven. Conn. Sat Jee on 

Nut Bowls and 60 other useful articles. made 
out of Native Myrtle Wood. the most beautiful 
finished wood on Earth, Send 3-cent stamp for 
iNustrated descriptive catalogue giving delivered 
prices. J. H. Oerding & Sons. Cognille. Oregon. 
~ Send two dimes and get General Pershing on 
his horse in original colors. made of salid metal. 
Cem Novelty Co., 462 Wabash St., St. Paul, Minn. 
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Business Opportunities 

Enter a New Business. Earn $3,000 to 30,000 
yearly in professional fees making and fitting a 
loot specialty, openings cverywhere with all the 
trade you can aitend to; easily learned by any - 
one at home in a few weeks, at small expense; 
no further capital required; no goods to buy; 
job hunting, soliciting or agency. Address 
Stephenson Laboratory, 18 Back Bay, Boston, 


Make Die-Castings. Sketch, Sample, Booklet, 
and Propositiun, 12c. R. Byrd, Box 227, Erie, Pa. 

Incorporate your business under the cammon 
law. No organization tax; no franchise tax; no 
federal corporation tax; certificates not taxable; 
stockholders exempt from company debts; do 
business anywhere; directors reside where you 
wish; lowest cost organization possible. Com- 
mon Law Organization Co., 4 Randolph, Detroit. 
alicn, 


_ Burid up an Income in Oi) -Others are doing 
it—Why not you. Today is the opportunity. 
Join our easy monthly payment plan NOW—it 
may mean hundreds in profits: Write for in- 
formation. National Oil Drilling Co., Dept. K, 
flouston, Texas. 

$30 a Week Evenings. { made it with a small 
mail order business—continued my regular job 
daytimes. ree booklet tells how, zc postage. 
Alex. W. Scott, Coboes, N. Y. 


"Opportunity Ad-Lets” bring quick results. 














Over 100,000 circulation, net. Other firins are 
making money—so can you. For proof address 
Classihed Department, Elecirical Experimenter, 
233 Fulton St., New York City. 


Victory—Mechanical Toy Soldier window at- 
traction. — inches high. Salutes, turns head, 
points with finger, etc., as set. Well made, 
nicely dressed officers, privates, Uncle Sam, etc. 
Electrically operated. o¢s sOme stunt every 
half minute or oftener as set, and wil) salute 
soldier and pay no attention to others if de- 
sired. Representative wanted in each city and 
town. Write for prices. The John M. Biggs Co., 
Box 324, Chattanooga, Tenn. 

Make Big Money opening sates and setting 
combinations. Wayne Strong, P. Box 1437, 
Los Angeles, Cal. 

Patent Time-Actuated Electric Switch. Clock 
movement, or show window lighting., etc. 
Turns circuits both on and off. utire rights 
$1,000.00. Cato, 231% So. Sixth, Springfield, Iili- 
nos. 

Dollars Yearly in Yonr Back Yard. No gin- 
seng, mushroom dope. New ideas. Investigate, 
Particulars free. Metz, 313 East 89, New York. 


“Quick-Action Advertising—How it 1s Build- 


ing Business for the Progressive Advertisers of 


America’; A little story of RESULTS, told by 
the advertisers themselves—not the publisher. 
You will be interested in reading this little 
booklet, which we have prepared for prospective 
advertisers, a copy of which will be gladly 
mailed to you upon request. It tells you how 
to talk business with 1,000,000 intelligent. inter- 
ested and responsive Americans every month— 
men who know what they want and who lave 
the mouey to buy it. Write for particulars and 
rates today. Donglas Wakeneld Contlee, 225 
West woth Strect. ae Vark 


Rlue Prints, Plans. Castings 


Amateurs & Mechanics get Detatled Blue 
Prints on %% H.P. tsasoline Engine. Postpaid. 
joc; % H.P. Horizontal! Steam Engine, soc; 74 
H.P. Vertical Steam Enginc & Boiler, 7oc; or all 
three for $1.00. Circulars on Engines and Rough 
Iron Engine Castings for Stamp. Universal Gas 
Motor Co., 53 W. Jackson Bivd., Chicago, ll. 

Experimenters—-Build your own spark coils. 
Wimshurst machines. motors, volt ammeters. 
Blue prints with instructions. Parts supplied, 
your parts machined, all repairs made. Send for 
articulars. Hubert Brunotte, 12% E. 8sth St., 
New York Ci = 


ae eee 


a= 








a ae ae 
Phonograplhis 


Build Yone Own Phonographs and manufacture 
them for profit. Drawing instructions, Parts, 
Price List. Blue Pritts, etc., complete, sent free 
upon request. Write today. Associated Phaono- 
graph Co., Dept. E-1, Cincinnati, Ohio. 

Build Your Phonograph. “Perfection” high. 
quality spring and electric Motors, Tone Arms. 
Reproducers. Wonderful results. Big saving. 
New catalog and building instructions mailed 
for ten cents. Indiann Phonograph Supply Co., 
Indianapolis. Indiana. 
rear: Sa : 


. Real Estate 
Sell your property quickly for cash. no matter 


where located. Particulars free. Real Estate 
Salesinan Co.. Dent. 28. Lincatn. Nehr. 
2S eee = 9 


Formulas 


160 Formulas resilvering mirrors, rencwing dry 
hatterics, Juminous paints, mechanics’ soap asc. 


lists 2c. ‘‘Restovall,’’ Box 543-E. Chicago. 
eee Le eae ermnaneeenata cere z 23 
Far the Huai 
1 Was Bald. Obtained hair growth by an Jn- 


dian’s ointment containing genuine bear oil and 
rare plant juices. Many others have good hair- 
growing results) Will send hoax, postpaid, with 
recipe, toc. John Hart Brittain, 1§0 E. 32nd St., 
RA-20n. New York. 

Continued on Page 758 
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DontSend 
aPenny 


Here’s the biggest bargain in boys’ shoes you ‘ll find 
anywhere. To prove it we will send you a pair without 
@ Beony of advance payment. Jost send your name 
and address. ‘We sbip oo approval ko you can rompate 
lhem witb otber hi-top shoes costing as tnuch as % or 
$7. You know how hard boys are on ahoes, These are 
roade for just that kiad of ; 
wear—to sland 
UP under the 
hardect 
knocks a 
boy can 
give them, * 
and you'll 
find these 
willoutwear 
three ofdin: 
ary pair. 
Prove it at 
ourriak. Keep 
them only if eet- 
ished. If not sat- 
is€sctory, return 
at our expense. 


Boys’ 
Special 
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Make 
yoor boy 
es , a proud and 

g happy and keep 
iy hie feet dry and 

warm with & pair 
of these wonderful 
Hi-Top Shoes. See how 
atrongly they are made. 
Solidly made of strong wear-resist- 
inw retanned Jeather. Two buckles and straps fastea 
cioaely around leg. Lace Biacher atyle on comfortanie 
wide last—fol] round toe. All aeama atrongly sewed. 
Extra heavy eolid leather soles and heels, to stand the 
hard-st wear. Tanonly. Sizes 1 to6, 

SEND no money—just rer name and addrees. 
if you can fing their equal for %& or even $7, ; 
Pay $390 for shoes on arrival. If not satiafac- 
only ~— tory, teturn them and we will refund 

ourmoney. Beaure to state size wanted. Order by 
hy _X170@9. Send your order today. No risk to You. 


LEONARD-MORTON & CO., Oept. X553 


See 


Chicago 


Write for Your Copy Today 


T’S A BOOK Obrimtul of tnformorion 
| a boy ongzht to have. Jt tells you how 
to organize an Auto-Wheel Coaster Ciob 
~how to make moncy with your Auto- 
Wheel — how to have most fun when camping 
and what todo in case of accident. It 3a val- 
uable book — and ft‘s yours for the asking. 


Get a Free Felt Pennant 


We want to tell you all about the wonderfol 
Aoto Wheel Coaster and tne patented Agto- 
Wheel Convettibie Roadater—and to aend You 
one of our beautifal Felt Pennants FREE. 
When yoo write for the Aute- Wheel Hook 
give us the names of three coastce wagon 
dealers. mentioning which one handles the 
Aoto-Wheel, and we'l] send you a complete 
Anto. Wheel Catalog and the Pennaot, FREE. 
WRITE US A LETTER TODAY. Address, 


Buffalo Sled: Company, 


163 Schenck St., N. Tonawarnoa, N.Y. 
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Postpaid 15c 
Expderlmenter PublishlIne Co.. 231 Fulton St. N.Y, City. 


ELECTRICAL EXPERIMENTER 


EXPERIMENTAL CHEMISTRY. 
| (Continued from page 751) 


4+. Burning of arsin. 

5. Breaking up of arsin by heat. The 
solution of arsenic in sodium hypochlorit 
gives. 

6. 2As + 5NaOClI + 3H:.0 = 2H;AsO, 

In the same manner as above, test some 
‘solution imagined to contain arsenic. 


| 3. The burning of hydrogen. 


Experiment No. 149. 

_ Perform an experiment using SbCl; so- 
lution in exactly the same way as the 
AsCls was used, and compare the results. 
Pay particular attention to the difference 
between Sb and As in position of deposit, 
in color, and in solubility in NaOCl. 

| 


Reinsch’s Test. 
Experiment No. 150. 


Pour into a dish 3 or 4 cc. of a solu- 
tion of arsenious chlorid [AsCls] or so- 
dium arsenit [NasAsOs;] acidified with hy- 
drochloric acid. In this solution place a 
istrip of bright copper foil [about 3 cm. x 4 
cm.] and boil the liquid for three or four 
minutes,—longer, if no discoloration of the 
copper appears. 
| What is the color? No change in the 
‘copper indicates absence of arsenic. In 
‘that case add more HCI and boil again. If 
\the copper is finally discolored, take it from 
the liquid with the forceps, rinse it care- 
fully, and press it lightly between the folds 
of filter paper to remove moisture. Then 
cut it into small strips with scissors; drop 
ithese strips to the bottom of a long and 
narrow test tube, and slowly heat the lower 
part of the tube. 

See whether the copper changes color. 
Look for a sublimat. State its color; its 
position. Is it in color and appearance 
like the sublimat in Marsh’s test? Com- 
pare it with metallic arsenic, arsenious 
oxid, etc. Examine the sublimat under a 
microscope, breaking the tube and scrap- 
ing off a little for this purpose. Is it 
crystallin or amorphous? 
| 

Experiment No. 151. 

Make arsenious sulfid [As-:Ss], wash it 
free from impurities, dry it and put it away 
lfor future use. 


| Experiment No. 152. 


Ascertain by experiment a solvent for 
be aenieite sulfid CAs:S:). Try [NH]: COs. 


Experiment No. 153. 
Make Paris Green ([Cus[{AsOsJ:], wash, 
filter and dry, and put away for tse. 


Experiment No. 154. 
Make arsenious oxid [As:O.], using not 
over % gram. 


Experiment No. 155. 
See whether As-Os is at all soluble in 
waler. 
Examine the various compounds of ar- 
sentc with special regard to colors—red, 
yellow, green, and white—and attach 


Names. ; 
(To be continued) 


JAPAN HAS WIRE-WIRELESS 
CENTRAL. 

An exchange to wireless and wire tele- 
phones is to be esltablisht in Kohe very 
shortly by the Government Department 
ion Commnpnications. A wireless tower 180 
feet high is now hetng erected in front of 
the largest of the Kobe telephone exchanges. 
Wireless telephone messages from vessels 
within 100 miles of the South Japan port 
will be connected by “Are you there?” 
izirls with the telephones of subscribers in 
Kobe, Osaka. Kyoto and neighboring cities, 


thus serving the most densely populated | 


‘section in Japan. 
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Opportunity Ad-lets 
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Tricks, Puszles and Games 


1000 atage tricks with soo illustrations. Cata- 
logue soc, small catalogue FREE. Hornmann 
Co., Sta. 6, 170 Eighth Avenue, New York. 


Black Art Hiodoo Experiments, copyright 1919 
Edition, 25c. Invisible Ink. Free Trick. Cata- 
oERe each order. Lindhorst Magic X Shop, St. 

ouis. 


Tricks, Puzzles dokes el aysy Games, Noveities, 
Doll and Cane Racks, lays, Wigs, Stage Sup- 
lics, Escapes and Illusions. Large 1917 catalog 
(uc Oakes Magical Co., Dept. s49, Oshkosh, 

is. 

Magic Card Trick. Get these magic cards and 
fool your friends, toc. Reeves & Taylor Magical 
Co., West Somerville, Mass. 


Magical Apparatus and Ventriloquist Figures. 
Lowest prices. Catalog, Magic and Ventriloguist 
Lesson free. Write, Se Magie Shop, E-192 
Clifford, Providence, R. I. 


Wireless 


Better stock up now on switches and switch 
points for that new set. Circular deseribing the 
most pr on the market sent free. Eureka 
Secondary Co., 6939 S. May St., Chicago, Ill. 


Radium Ores. Radio-Activity Experi- 
Photograph thru opaque matter, dis- 
charge electroscope, etc. One 5% uranium oxide, 
other 12%. Both complex chemically. Ten to 
twenty metals. Half ounce first, quarter second, 
gram uranium oxide, all for $1.00. Full descrip- 
oe Nyon: O. I. Lee, 2869 Boulevard, Jerscy 
ity, N. 


oe a eee State Eee Print Plans, 
photograph 18-22, prepaid, $5. m. J. Rogers, 
3 Morissee Avec Haaaeeh N. - 


Electrical Supphes & Appliances _ 


Recharge 25 Dry Cells for five cents. Dirce- 
tony roc. Gilbert, 28 Chestnut, Binghamton, 


_ Mechanics—Quickest method of making tapers 
in the lathe, 25¢. Charles Fieischer, 1389 St. 
Marks Ave., Brooklyn, N. Y. 


Electrical Tattooing Machines and Supplies— 
Catalogue free. Proi. Temke, Exp., 517 Central, 
Cincinnati, Ohio. 


Supereensitive Microphones for Wireless Con- 


trol of Lamps, Alarms, Motors, Guns, Toys, etc. 

by sound waves of a whistle. Description and 

drawings free with each instrument. Price $214, 

postrans ames A, Campo, Suite 1316, 32 Nassau 
t.. New York. N. Y. 


Amateurs!—Make simple electric, motor that 
works. Instructions z25¢c. Box 5, Hingham Cen- 
tre, Mass. ane 

Mr. Business-Man—Your advertisement here 
will be read by over 100,000 live prospects. The 
“Opportunity Ad-lets’ of the Electrical Ex- 

rimenter bring quick and positive results. 
For proof of what they have done for others ad- 
dress Classified Department, 233 Fulton Street, 
New York. 
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— Photo Developing 
Mail Us 1S with any size Film for development 


and 6 velvet prints. Or send 6 negatives any 
size and r1s¢ for 6 prints, 8 x 10” mounted enlarge- 
ments 35¢. Prompt, perfect service. Roanoke 
Vhoto Pinishine Co., 255 Bell Ave., Raanoke. Va. 


Clean, Neat, Perfect Kodak Finishing at the 
lowest prices. Work returned the same day re- 
ceived. Send film for sample print and copy of 
Catalog on Developing, Printing, Enlarging and 
lfand Coloring, also copy of Photo Craft Maga- 
zine which will help you make better pictures. 
Vhoto Craft Co., Box 69, Ann Arbor, Mich. 
Postcards 

Everything In Postcards. Live-wire list free. 
Worth-while samples 25¢. Mention subjects pre- 
ferred. Mutual Supply Co., Bradford, Pa. 


Five Prettiest Women Cards, hand colored, 25¢. 
Durso, Dept. 41, 25 Mulberry. N. Y. City. 
CLD ee AD Ya a 1 tp PT 


For Advertisers 


Unheard-of Trial Offer] Inch display or 30- 
word classified advertisement. ten weeks, $1.00. 
Record Advertiser, Box 2E, Houston, Va. 

“Quick-Action Advertising—How it is Building 
Business for the Progressive Advertisers ot 
America”; A little etry of RESULTS told by 
the advertisers themselves—not the publisher. 
You will be interested in reading this little 
booklet which we have ay for prospective 
advertisers, a copy of which wili be gladly 
mailed to you upon request. It tells yon how 
to talk business with 1,000,000 intelligent, inter- 
ested and responsive Americans ¢very month— 
men who know what they want and who have 
the money to buy it. Write for particulars and 
rates today. Douglas Wakefield Contiee, 225 
West joth St., New York. 


“Opportunity Ad-Lets” 


bring quick results. 


Over 100,000 circulation, net. Other firms are 
making money—so can you. For proof address 
Classified Department. Electrical Experimenter, 


222 Fulton St., New York City. 


Yeu bencht by mentioning the “Electrical Experimenter” when writing to advertisers. 
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f Read this s Remaricable Offer! | 
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The most comprehensive Wireless Course ever printed. 
Contains 160 pages, 350 illustrations. Size of book 
634”x10". Very fine flexible cloth cover. 

FREE with a year's subscription. 
Add 5c for postage. 


This masterpiece contains 160 pages, 400 illustrations. 

Size of book 5”x9”. Printed on extra thin paper, so book 

can be slipped into pocket. Handsome flexible cloth 

cover. FREE with a year’s subscription. 
Add 5c for postage. 





This is a very limited offer. It may be withdrawn at any time, due to the 
tremendous cost of paper, which IS JUST DOUBLE WHAT !IT WAS ONE - 
YEAR fae’ We have only a limited supply of a fine books on ELECTRICAL 
hand; after they are gone we cannot reprint the books until conditions 

become normal again. THIS MAY BE TWO YEARS OR MORE. Now is EXPERIMENTER 


your chance. 







The publishers of this journal have earned an enviable reputation of giving 
more than 100 cents’ worth for each dollar spent with them. Profit 
by this liberal opportunity NOW; it may never be made again. 


HERE’S THE OFFER 


Subscribe to THE ELECTRICAL EXPERIMENTER for one year, 
at the regular subscription price of $2.00 per year (Canada, 












& 
\7 
\ 


“« 
v7 
2-19 Ww 


w ON foreign and N. Y. C, $2.50) and we will send you FREE, 
Gentlemen? = Sy POSTPAID, either one of the above books. If you sub- 
eater. Ww scribe for two years, BOTH BOOKS WILL BE GIVEN 
Re or we FREE, POSTPAID. 


TRICAL ‘EXPERI!I- 
peNTER , the * 


eat ocoe tT UBS acatree 


If you are a subscriber at present, take advantage 

of this wonderful opportunity anyway. If you 
do, we will extend your present subscrip- 
tion for one year. 


se ee wna Pewee aww 


t 
You will also send me at once x a 
FREE prepaid your..,.. hook. . 





eg Meee ‘) This Offer Limited. Act Now. a IT Sr OE = ; 
EXPERIMENTER PUB CO. 2g" {an oranats 
Name. 223 FULTON STREET Electrical and Wireless reterence $2. 00 a Year 
Address...... V 


NEW YORK CITY work In the werld. And all for 


CCergeononaaaeos 


i ee 
SSF Snr nneeeeersreeeeeeee 
You benefit by mentioning the “Electrical Experimenter’ when writing to advertisers. 
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GREATEST TOY SENSATION OF THE DAY! Goys. youcanhave Movies al your own home with this Istest mode | 34 


FIGHTING DR 


EADNAUGHT 


Dae SENSATIONALLY REALISTIC! !} 


e} of 


Here fe 8 i OO - 
UncleSam'sfghting _. J 
moaoneterce. Eight 

bbe guoe, each 


of which flashes, at 
correct intetvels, 
fcom twetve ta 
twenty times, Extra 
emmusiven always 
obtainable Abso- 
lutely harrniese. 
bese : 
the toe ohst Is goo con OWN 
if Ration 
FRCITING Naval BATTLES 
Warehieo 4e6 Ammvaitien, 13. 
emes ter $2 50 pestprid. Leoteer 


TOOTH-ACHE STOP | ™ 


VOattrucger 







Steps the Pam. Siege the Toot 
feurrse 6 btt2 @ hehe 
of tanit: Ue Ache Siege ive ve city: 
tbe reste fardere ferriing of are 
preter Fake g Alwetetsts hornives 
More  reaiy fer tbe rent bed 51 
tb) Be wer tebe. cesice tt 





“*Kalfety #eeat 
ewemerst bie made 
tem very repvier, 

o. Bras ane and ahow 
Peer Fp me pethe wild the mrs ceed 
Ale handy foe woaring st armalcut 
Ubsalrerels and Ae hae) Tee eaet 
\ ow gotd plored! and 1H on teocbel. 
oieled Ge oOck. tee bur 'On p rd. 





apmeo. Wis marhtpe in 6 Mereagtity 
Cemeto~ let Oke otetete Fine equa 
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oF we cert ani pve Stil be rcaneated 
Lea 
were ii there » te btew Otay ot in toe 
Dele POS an Breet ewareter, Lever beet 
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Can he operated indoors or out 
Heres your ebsener ta se a ballicsbip in action, 
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The CONJURER’S CASKET 


Apparatun and Dirsetions for a Number of Mysterious Tricks 
Enavgh tor aa Entire Lvening’s Entertainmant 


ANYONE CAN DO THEM 


tthe fan mostit ying your friends. Cor this Conjorer’« Cab- 
tnet, and pow wll be the cleverest felue in yout dietrie? Jt tes 
tains the epparates for oeven first-rate tricke, including The |Heap- 
ny Rowe. ral. when o Aon the lepel of sour canal, vaniahes 

rum Sqn piwill, the @peir Vaue and Hall Trea te Wands Hall is 
laced aije, and upon teplacing Ue iid hes disappeeied and ie 
wurd In eomrone slar 9 owbet - Mog t Nad with enieh you con 
eprarenti; cul pour hager slmoat in twa, the Wondert ol Cacd Trick 
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88.00. Good moneys can be made esiling Wena Midge! 
Hitdes amonrvi [riends, thurch ecqualolances, Rupday 
Bead for a fe@ acd try It 
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Just what you need to know to succeed in ELECTRICITY 


VERY electrician, every engineer, every mechanic should know 
‘ ’ : : . : READ THIS PARTIAL LIST OF CONTENTS 
about these wonderfully helpful instructive books, which give in No, ]_ Contains 318 paces, 388 illustrations. Electrical 


1 =} i i- signa and symbols—statie and current electricity 
_plain oe h ee working knowledge of electrical Ai —primary cells—conductors aod insulators—resistance and 
neering 1m ail IS phases. 























condnctivity—magnetism—inductieo coils—dynamo principlsa 
—classes of dynawos— armatures—windogs—commutstioo— 
brushes, etc. 
No 2 Containa 348 pages, 394 Illustrations. Motor 
° principles—armatnre freaction—inuotor starting— 
caleuJalions—brake borsepower—selection and iostallation ot 
dyoamo and motors—galvanometers—standard cells—current 
pleasSUreMent — resistance Measuremeut — voltmeters — watt- 
metors—watt hour meters—operation of dyoamos—operatioa 
of motors, etc. 


No. 3 Contains 300 peres, 423 Mustratioas, Distribution 
aystems—wwires and wire caleylations—insidaé, out- 
aide and underground wiring—sign fiashers—lightolng pro- 
tection—rectifiers—storage battery systems, ete. 
No. 4 Containe 270 pages. 379 illustrations, Alternating 
current prineciples—alternating current degrame 
—the power factor—alteraater principles—altercator coa- 
struction—windings. etc. 
No 5 Contalns 320 pager. 614 tNustratlons. A. C. Motore 
5 ~=-synchronous and induction motor principles—A. C. 
commutator motors—Induction motors. traneformers: losses. 
construction, coonectlons, tests—contertera—rectifiers, etc. 
No 6 Contatna 298 pages, 472 illustrations. Alternating 
. current systems—awitching devices—circult break- 
efs—relayr»—lightning protector apneratus—regulating devices 
—synehronnus condensers—indicating derices—metere—porer 
factor indicators—wave form measuremeat—switch boards, eto, 
No, 7 Contsine 316 nages. 379 Mlustrations. Alterneting 
. current, wiring power atatloos—turbines: maoege- 
ment, selection, locatioo, erection, testing. ruuning, care aod 
repalr—telephones, etc. 
No x Contains 332 paces. 436 illustrations. Telegraph 
a — simultaneous telegraphy and telephony — 
wireless—electric bells—electric lightIng—photometry. etc, 





You run into some new electrical problem almost every day. The 
information you need to help you in your every day work Is in 


HAWKINS 


ELECTRICAL GUIDES 


These books piace electricity at your finger ends. They cover every imaginable 
subject, principle, theory, problem, trouble, and way of dolng things electrically. 
Every subject is Indexed so that you can turn right to it. They are a study course 
and a reference guide in one, written in plain every day language—no wasted words 
—only what you need to know—chock full of up-to-the-minute electrical knowledge. 
The guides are a conplete course ip electrical engineering. They with help you in 
every detail of the day’s electrical work. You can’t ask an electrical question that 


Hawkins Guides can’t answer, 
Pocket-Size Flexible Covers 


The books are small eoough to slip into your cost 
pocket—handsomely bouod in flexible black covers. 

You can carry each voluine with you unti] you bare 
Mastered its contents, 3.500 pages of actua! information 
aod 4.700 illustrations. Once you see these books and 
pnt them into actual use you will never again want to be 
withont them. Try It at our expense. 
























What Electrical Men Say 
Helped Him Make Good 


“It Is only right for me to recom- 
mend bighiy the Hawkins Guides. for 
they have hsen of the greatest asslst- 
ance to me in placing me in my pres- 
ent position 18 Superintendent of Con- 
struction Department of one of Ohio's 





trie railways—electric locomotives—car light- 
ine—trolley car operation—miscellaneous applications— 
motion pictures—gas engine ignition—automoblile self- 
starters and lighting svatems, electric vehicles, etc. 
No 10 Contains 513 pages. 599 illustrations. 
2 Etetators—cranerx—pumps- -alr com- 






























































Superintendent 


“J am now superintendent of the 
Dunnville Hydro - Electric Syatems, 
and Harkine Guides were as great nelp 
to me in holding down a respoosible 
position *° 

W. EB. Swartz, Dunorilte, Outario. 


Wireless Operalors 


‘T have worked wirelesa for ten 
yeere—but | wish F had thase books 
yeers ago, as they have aavted me & 


£1.00 down and remit the halance of $9.00 on the easy 
payment of $1.00 a month tiki pald for, 
Use this coupoo to yet the books, {ft will pay you ences. You find 
bt cn ale what you want ? Stgnature - passspeaietagunaeeiaeiis 
to know tn- 


T H E O. A U D E L & C O. stantly. 0 Ceousation kewivtsssetsaes yar Far} eeequsy . 


500 crnss refer- 
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No. 9 Contains 322 pages, 627 illustrations, FElec- eC 


T : pressora—electric heating — electric welding— 
trea beaser Consens te | SEND NO MONEY | encesstcresnancen  rcilong  tHEo. 
Hawkins Guides.” It will cost you nothing to recetve these books—to look lysis—electro plating—electro-therapeutic c . 
Geo. Knecht. Columbus. Ohio. them orer—ask them all the questions you can think of X-rays, etc. 72 Fifth Avenue 
; —nse them in your work—staudy them—pick up some in- Also a complete 126-page ready New York. N.Y 
In lhe Naval Electrical Dept. deli a a eee ee itcuneentieh SES. reference Index of the complete ee 

$8 o & 2 Te se{ Oo youme fr a 

‘The Hawkine Guides are great help 5 hes slen of our coufdence in the pained: Pure library. This index has been ? Tlease submit me for 
to me tn the Naval Electrical Depart- gold does not object to being tested. Keep them for planned to render easily ac- examination Hawktios 
met which tbey eum, ory qboroualr isla dsys and af you do not recast that Ss get eessihle all the vast infor- Res mae Hee 
y> Sant ® C alang withont them. return them to us and owe ug mation cantained in the e ‘ : - 
G. 8. Receiving Ship. Brooklyn, N. Y. nothing. : pald. the 10 numbers, If sat- 
When you decide to keep them you only bere to pay 10 electriea) guides. Isfactory I agree to send you $1 


There are over 13,- within seven daye and to further 
ea mail you £1) each month until] patd 


fete seeer 


E.E. Feb 










Treatment for ren- 
eral debility, nerv- 
Ousness, etc. 





Quick relief for 
rheumatism 





Inhaling ozone. For 
Catarrh, throat and 
lungs. Marvelous 
local results with 
general tunic effect 


Tear Out 
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ah Can Now TREAT YOURSELF mae ono 
With this Wonderful Health Restoring 


VIOLET RA 


Most Effective Health, Strength and Beau 
Agent Known to Science 


YOU CAN HAVE BODILY VIGOR, SUCCESS-ATTAINING EN ERGY, 
ATTRACTIVE, HEALTHFUL BEAUTY—AII at practically no cost—The 
great benefits of the Violet Ray treatments heretofore only procurable at 
big expense from physicians and beauty specialists are now available in your 


own home. 


How Violet Ray Benefis 


Electricity from your light socket is trans- 
formed into health and beauty-giving Violet 
Ray—powerfully effective, yet gentle, sooth- 
ing, perfectly safe. Voltage is raised from 
ordinary lighting current to several hundred 
thousand volts, giving tremendous penetrative 
force. The irresistible, aes 
revitalizing powers of 
Renulife Violet Ray are 
carried at once to every 

nerve cell, fibre and 
part of body. Blood 
is enriched and puri- 
fied by a flood of oxy- 
gen, giving added vitality and strength. 
Assinilation and digestion improved—fune- 
tions restored] to normal—extra supply of 
fresh blood quickly brought to area treated, 
removing congestion and supplying nourish- 
ment. While relieving pains and aches, the 
manifest results of dis- 
orders, it removes the 
deep-seated cause; 
combines the benefits 
oi electricity, vibration, 
exercise, stimula- 
tron and onidation. 


RENULIFE ELECTRIC CO., - - 


NADIAN RENULIFE ELECTRIC CO., 


Cowon— “Get FREE BOOK 
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Look over list of treatments below. 


HIGH FREQUENCY GENERATORS 





Offered on a Most Liberal] 


TRIAL PLAN 


Learn the Wonderful Benefits 
by Actual Use 





178 SANOWICH ST., 


Send for particulars. 


Painless Electricity 


Science has modified electricity that the 
weakest may stand its force without fear or 
pain, Every tissue and fibre is saturated, 
patient experiencing only a sensation of re- 
lief, as if standing in a ray of sunshine. 


Violet Ray high frequency has no compar- 


Renulife Violet Ray 


ison with old, crude, 
electrical batteries 
and shocking current, 
Every jar and shock 
is removed. The ef- 
fects are marvelously 
rapid. Relief can be 
given in one or more 
Often cures are accomplished 
in that time. It is positive and certain in 
action. If you value your health, and want 
to keep or resiore your good looks und gain 
vitality, throw away medieine bottles—take 
this sensible, scicntifie means. I iolet Rays 
work with nature. 
Every day's delay 


treatments. 


eult. 

Send for Booklet, 
“Health via Violet 
Ray.”’ 


533 Marquette Building, Detroit 
FORO CiTY, ONTARIO. 






Several Models Varying in Price 


Toe CAREY ce 


com 





ntakes relief more diffi- _ 













Unequaled for scalp 
and hair 





Brings beauty par- 
lor to your home 


Tones the system. 


May he applied 

with perfect saety 

tu infants. or weak- 
est invalict 


Lowest Priced 
Most Effective — 


VIOLET — 
RAY 


Instrument 
for Home Use 


Every person would be 
wonderfully henetited by a 
few miuutes’ duily use. 
astonishing low price places 
it within tne reach of all. 


Its 


Write at once for full 
information regarding uses, 
q benefits, price, cte. 


WANTED— 


Representatives to de- 


monstrate to pliysicians 
und imlividluals, 





inc. 
New Yon 
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{nthe Great Shops of 


PRACTICAL OYNE FINISH IN 


INSTRUCTION — ?rade,and Engineering Schools 317 MAQNTHS 


Dept. 23, 39-51 E. Illinois St., Chicago, III. 













Yhousands of Electrical experts are needed to help rebuild the world. Come to Chicago 
to the great shops of Coyne and let us train you quickly by our sure, practical way, backed 
by twenty years of success. Hundreds of our graduates have become experts in less than four 
months. Yow can do the same. Now is your big opportunity. Come—no previous education 


‘Earn $125.00 to $350.00 A Month 


In the Electrical business. Come here where you will be trained in these great $100,000 
shops. Experts show you everything and you learn right on 


the actual apparatus. You work on evervthing from . | Ty a 


the simple bell to the mighty motors, gen- J 
hi BE A COYNE 


erators, electric locomotives. dynamos, 
D Trained Expert. Our Graduates 


switchboards, power plants, everything 
are given the Preference. They are 


to make you a master electrician. 
| in demand Everywhere at big Salaries. 


We have thousands of  sue- a 
cessful graduates. Just as 
soon as you have tinished 

Our graduates are in demand because Coyne is known for its 
splendid practical traming. We are continually receiving letters, 
telegrains and telephone calls from contractors, manufacturing firms, 


we assist vou to a 
etc., seeking our graduates to fill responsible positions. We often have 


good position. \We 
now have more 
positions than 
we can nll 
Think F| 
of it. | 
many more positions than we can fill and the demand is steadily growing. 


We Make You an Expert in Less Than 4 Months 
No need of taking from 1 to 4 years to LEARN DRAFTING 


become an expert. we have proved this in 
thousands of cases. The Coyne method of Skilled Drafismen are always in demand. Our courses 


































practical training eliminates all books, nseless are thorough—short—practical, preparing a man fully 
_ theory and other non-essentials and trains you to hold a position of responsibility. We have more 
In just what you need to know to become an positions than we can-fill. -We also have thorouel 
a practical courses in Viuwmbing and lleating and Metion 
Day or Evening Courses ne ee 
Don't worry dl | : 1S : a _ Send Today for Book (G@enstaartnln ia 
worry about the money. anyone with ambition | Write today, now, fur the hook, COYNE TRIER 
can learn here. Our tuition is low with small easy pay- | oUt tells what Coyne graduates ENGINEERING SCHOOLS 
ments if desired. All tools and equipment is furnished have done, What you can do. @ ICINEER ING an 
free. Our students live in comfortable homes in the best the Pic scu ane meee ¢ Dept. 23, 39-51 E. WMlinois St. 
section in Chicago—on the lake. | terested in pr send a ry d Chicago, tt. 
sta P now. ‘lease 
EARN YOUR WAY pee EO NOM ook am interested i eee 
Many students earn a large part of their living expenses by doing a [] Electricity [] Oratting [ ] Plumbing 







> (4 Molion Picture Operating 
(Check trade interested in) 


ey 


little work in their spare time. Our employment dept. furnishes 
NOW j Address 


ese positions without charge. 
[HH CHP ewes +O amscecnceres seeds eeceesseeunen 
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1919 


ELECTRICAL EXPERIMENTER 76 


\\ FREE EXAMINATION COUPON 











The best investment of RE | 


the year— 


CROFT'S ELECTRICITY 





_—— 


cod 
aie 





\ ae Book Co., Inc. I 
239 West 39th Street, New York 1 

+ Gentlemen:—Tlease send me the Library of | 
Practical Electricity (shipping charges pre- } 

x for 10 days’ free examjnation. If satis- 


factory, I will send $2 im ten days and $2 
u Pet month until $16 has been paid. 
wanted | 


If not 
will write you for return ship- | 
Ping instructions. 


Get at the ‘« Name 
first-hand 

facts about 
electricity, taken oh 
from work itself. 


This is the year of big things in elec- 
tricity. Don't waste any time in getting 
ready for the big pay that awaits the elec- 

‘trically trained man Don't depend upon eye 
amateurish or theoretical books or courses to 
give vou the necessary knowledge. Books writ- 
ten from practice by practical men are easiest 
mastered, and when you do master them. you are 
an expert, ready to demand the salary of an expert. 
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KNOW ELECTRICITY 
AS EXPERTS KNOW IT 


You can now say to yourself “If others are earning $5,000 per 
year and up in electrical practice, 1 can also do it. because Croft’ S 
Library contains the same information that these men possess.” 


READ THIS — 


Electricity. from the sim- 
piest principles, to complete 
and economical operation of 
a central station— 

Motors. generators, 
tures, commutators, 
formers, circuits, 
switchboards, 
|. systems. 

Electrical machinery of 
every type, installation, oper- 
ation and repair. 

Wiring for light and power. 
How to do it mechanically 
perfect. in accordance with 
the National Electrical Code. 


arma: 
trans- 

currents, 
distribution 


Wiring of finished build- 


ings. Underwriters’ 3 and 
municipal requirements. IJow 
to do the complete joh, from 
estimating it, to completion. 


Illumination in its every 
phase. The latest and most 
improved methods of lighting. 
Lamps and lighting effects, 

A complete course = in 
mathematics as applied to 
work. .\ course which re- 
freshes your mind, and gives 
you mastery of all the short. 
cuts in figuring. 

Electrical practice complete. 
Electrical practice as e€xperis 
know it. Electrical practice 
by experts. 





McGraw-Hill Book Co., Inc. ACT 


239 West 39th Street 


Publishers of books for engineers since 1876 





Yau be 


Croft's Library does contain just the informa- 
tion vou need to reach the big position. It con- 
tains all the information you need in electrical 
practice. Nothing is left out. You are told of every 
detail] tn plain language and illustration. 

Not one of the thousands of men who own the 
Croft Library has said he could not understand 
the books. They are as clear as the elementary 
readers and arithmetic you studied in school. And 
yet they are thorough, and do not leave off until 
you are an expert. They are just as valuable to the 
beginner as to the highest paid specialist, because 
they are al] practice. 


? re 
{ ‘ ! = | - q : 
Vo 5 : ~ ae = 
‘ 
No one interested in any branch of electricity, or who 


cxpects to take up the work, can afford to be without 
Croft's Library. 


8 Beautiful Aexibly-bound volumes, ’ 
pocket size, 3000 pages, 2100 illustrations 


These eight handy. compact volumes are a work of art. Care- 
fully indexed for quick reference and for study. Every one of the 
subjects are literally at the finger’s end. No turning of pages for 
what you want. 

Not one cent in advance. Merely return the coupon 
above. Small monthly pay- 
ments tf you are satished, 












Don't wait another day if you want ca 
to know electricity as experts know it. oe) 
Fill in the coupon now. We will ship ' 
* 
the eight voluines charges paid for ten — 


days’ examination. Return them at our a 
expense if they are not entirely satis- 
factory. Pay only $2 per month for 
eight months if you are pleased 


New York 


NOW 


“Electrical Eaferimenter™ 
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| Underground Wireless 


ei LSEWHERE in this issue is disclosed in 
y om} full detail for the first time what U. S. 

CS | Navy officials term as the greatest Amcrican 
War Invention: "Underground and Sub- 
sca Wireless.” 

last month we hinted editorially on the 
theoretical aspect of the prohlem—this 
inonth we are face to face with the accomplisht fact. The 
war has revolutionized not only peoples, nations and the 
whole world. but many hitherto unshakable scientific in- 
stitutions as well. For over twenty years the wircless 
aerial—the clevated acrial wire system—was synonymous 
with the wireless art. The great radio station. the trans- 
atlantic liner, could not well be imagined without its 
ubiquitous stretch of elevated wires. The greatest pride 
of the radio amateur, the aerial on top of his house, 
which to him was symbolic of the young art, is doomed. 
This change has been brought about over night by the 
magic wand of science and her servant—Mr. James Harris 
Rogers, American, of Hyattsville, Md. 

The aerial wires, down for the duration of the war, 
will never go up, at least as far as amateurs and private 
stations are concerned. As for the commercial stations, 
their towers too are doomed shortly for the scrap-heap. 
During the war Mr. Rogers developed underground and 
sub-sea wireless—for receiving at least—to a _ hereto- 
fore undreamt of state of perfection. His receiving 
station at Hyatisville never mist 2 word transmitted 
from French, English, Italian as well as German high 
power stations. fle received his messages from Europe 
when a thunderstorm, accompanied by terrific lightning, 
was going on directly above his head. Recenily, too, he 
has dune away entirely with statte. 

When the big station at Arlington, ncar Washington, 
was out of touch with Europe, dne to static disturbances, 
Mr. Rogers went rigli on receiving over his buried 
underground wires, just as if static never existed, In- 
deed the Rogers invention knows no static. Statice being 
an atmospheric condition, a ground antenna naturally 
will not be affected by 11. 











Oe 


od 








But the most spectacular feature of Mr. Rogers’ revo- 
lutionizing invention probably is his 'Sub-sea Wireless.” 
Scientists the world over, Alarconhi included, declared it 
an utter impossibility to communicate by wireless with 
a totally submerged submarine. Mr. Rogers, however, 
goes right ahead and does it, not only in fresh water 
but thru salt water as well. Indeed he establisht wire- 
less Communication with a submarine whose atrial wires 
were 25 fret below the surface of the ocean! 

Altho Ar. Rogers, during the war, gave most of his 
attention toward receiving imessages, he has made con- 
siderable progress in underground radio transmission 
as well. His experiments prove conclusively that, while 
underground radio recciving is here to stay, underground 
sending too will soon be practical enough, even for high 
power stations. It is merely a question of good insula- 
tion at present, and the end of this year, we are qunte 
confident, will bring the solution of the problem. The 
Navy Department has just succeeded in transmitting 
a distance of 50 miles with the underground system, 

At first it wonld seem reasonable that only long wave 
lengths could be used with the Rogers system. But this 
is not the case. Underground Radio-telephone messages, 
seven miles distant, come in just as clear on 300 meters 
wave length as doves the Nanen (Germany) station with 
12,600 meters wave length. This indeed is good news far 
Our amateurs. 

But in the meanwhile, all of our pet theories on wire- 
less are thrown in a sad chaos. For we do not know as 
yet how the Rogers system works. We can now expect 
a war to the knife between our wave-propagation theor- 
ists and the new school of ground-impulse savants. Mr. 
Rogers himsclf takes the view—and he is seconded by 
Teslu—that the transoceanic messages which he receives 
over his underground system ore not Hertzian waves— 
pure or even conyerted—but mercly high frequency 
ground impulses. 

The fnture may tell us which school is right. 


II. GernsBACck. 
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ow One Evening’s Study 


Led to a $30,000 Job 


A Simple Method of Mind Training That Any One 


Can Follow With Results From the First Day 
By a Man Who Made Formerly No More Than a Decent Living 


HOPE you won't think I'm conceited or 

egotistical in trying to tell others how I 

suddenly changed from a comparative fail- 
ure to what my friends term a phenomenal 
SUCCESS. 

In reality I do not take the credit to myself 
at all. It was all so simple that I believe any 
man can accomplish practically the same thing 
if he learns the secret, which he can do in a 
single evening. In fact I know others who 
have done much better tban I by following 
the same method. 

It ali came about ina ratber odd manner. I 
had been worrying along in about the same 
way as the average man thinking that I was 
doing my bit for the family by providing them 
with three square meals a day, when an old 
chum of mine, Frank Powers, whom I had 
always thought was about the same kind of a 
chap as I, suddenly blossomed out with every 
evidence of great prosperity. 

He moved into a fine new house, bought a 
good car and began living in the style of a 
man of ample means. Naturally the first 
thing I did when I noticed these things—for 
he had said notbing to me about his sudden 
good fortune—was to congratulate him and 
ask him what had brought the evident change 
in his finances. 

“Bill,” he said, “it’s all come so quickly I 
can hardly account for it myself. But the 
thing that has made such difference in my life 
lately began with an article I read a short 
time ago about training the mind. 

“It compared the average person’s mind to 
a leaky pail, losing its contents as it went 
along, which if carried any distance would 
arrive at its destination practically empty. 

“And it showed that instead of making the 
pail leakproof most of us kept filling it up and 
then losing all we put into it before we ever 
reached the place where the contents would 





be of real use. 

David M. Roth “The leak in the 

When Mr. Roth first pail, the writer 

ees, i pachangs demonstrated, was 

Of One 

a bid Eetain anythink forgetfulness, He 

he wanted it to. it was showed that when 
because he fvund_ his 


memory fails, ex- 
perience, the thing 
we all value most 


memory to be probably 
| poorer than that of any 
' man he knew. He could 
man’s 


nat en ck ‘ Os 
- $ con S. e . * : 
forgot so many things highly, is worthless. 


that he was convinced he 
could never succeed until 
he learned ta remember. 


He proved to me 
that a man is only 
as good as his mem- 
ory, and whatever 
Progress a man ac- 
complishes can be 
laid directly to his 
powers of retaining 
in his mind the 
right things—the 
things that are go- 
ing to be usetul to 
him as he goes 


Today there afe Over 1en 
thousand people in the 
United States whom Mr. 
Rath has met at ditferent 
times—most of them only 
oance—whom he ¢an if- 
stanily name on sight. 
Mr. Roth can ani has 
hundreds of times at din- 
ners and lectures asked 
fifty or sixty’ men he has 
never met ta tell him 
their names, businesses 
and telephone = nimbhers 
|, and then after turning hi: 
back while they changed 
seate. has picked each one 
out by name. toid him 


ne 


his telephone bee along. 
and business connection. 3 
These are only a few of “Farther on in 


the scores of equally “im- 
ssibje’’ things that Mr. 
oth can do. and set a 

few years ago he couldn't 

remember a man‘s name 


the article I read 
that the power of 
the mind is only the 


twenty seconds. Why «co sum total of what 
around with a mind Iike 
a leaky pail when. as Mr. we remember—that 
Roth says. "What 1 have 


is, if we read a book 
and 


Oe ee ee NN 6 ee 


done any one can do.’’ 
re remember 








nothing that was in it, we have not added 
one particle to our experience; if we make a 
mistake and forget about it, we are apt to 
make the same mistake again, so our experi- 
ence did not belp us. And so on, in everything 
we do. Our judgment is absolutely dependent 
on our expericnce, and our experience is only 
as great aS our power to remember. 

“Well, I was convinced. My mind was a 
‘leaky pail.’ I had never been able to remem- 
ber a man’s name thirty seconds after I'd been 
introduced to him, and as you know, I was 
always forgetting things that ought to be 
done. I had recognized it as a fault, but never 
thought of it as a definite barrier to business 
success. I started in at once to make my 
memory efficient, taking up a memory train- 
ing course which claimed to improve a man's 
memory in one evening. What you call my 
good fortune to-day I attribute solely to my 
exchanging 2 ‘leaky pail’ for a mind that re- 
tains the things I want to remember.” 


Powers’ story set me thinking. What kind of a 
memory did I have? It was much the same as that 
of other people I supposed. 1 had never worried 
about my memory one way or another, but it had 
always seemed to me that I remembered tmportant 
things pretty well. Certainly it never occurred to 
me that it was possible or even desirable to improve 
it, as I assumed that a good memory was a sort of 
natural gift. Like most of us, when I wanted to 
remember something particularly 7 wrote it down on 
4 memorandum pad or in a pocket notebook. Eren 
then I would sometimes forget to look at my re- 
minder, J had been embarrassed—as who has not 


been ?—by being obliged to ask some man whom }: 


had previously met what his name was, after vainly 
groping through my mind for it, so as to be able to 
introduce him to others. And J had had my name 
requested apologetically, for the same purpose, so 
that I knew I was no differcat than most men iu 
that way. 


1 began to observe myself more closely in my daily 
work, The frequency with which ] had to refer to 
records or business papers concerning things that at 
some previous time had come under my particular 
notice amazed me, The men around me who were 
doing about the same work as myself were no dif- 
ferent than I in this regard, Aud this thought gare 
new significance to tbe fact that I had been per- 
forming practically tke same subordinate duties at 
exactly the same salary for some three years. J 
couldn’t dodge the fact that my mind, as well as 
most other people's, literally limped along on 
crutches, because tt could not retain names, faces, 
facts, and figures. Could 1 expect to progress if 
everl a2 small proportion of the important things } 
learned from duy to day slipped away from me? The 
only value of most of my hard-won experience was 
being canceled—nobliterated—by my constantly for- 
getting things that my experience had taught me. 

The whole thing hit me pretty lard. J began to 
think about the subject from all angics as it atfected 
our business. 1 realized that probably hundreds of 
sales had been lost because the salesman forgot 
some selling point that would have closed the order. 
Many of our men whom [ had heard try to present 
a new idea or plan had fatled to put over their mes- 
sage or to make 4 good impression because they had 
been unable to remember just whit they wanted te 
say. Many decisions involving thousands of dol- 
lars had been made wnwisely hecnuse the man re- 
sponsible didn’t remember all the facis bearing on 
the situalion and thus sed poor judgment. I knw 
Now that there isn’t a day but what the average 
business jin forgets to do from one to 2 dozen 
things that would have increased his profits. There 
are no greater words in the English lunguage, de- 
sertptive of buSiness inefivicucy than the tyo litue 
words °“‘l forgot.’ 
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I had reached my decision. On the recommenda- 
tion of Powers, 1 got in touch at once with the 
Independent Corporation which shortly before had 
piblished the David M. Roth Method of Memory 
Triining. And then came the surprise of ny life. 
In the very first lesson of the course I found the key 
to a good memory. Within thirty minutes after I had 
opened the book the secret that I had been in need 
of all my life was mine. Mr. Ruth has boiled duwn 
the principles perfecting the memory so that the 
metliod can almost be grasped at a glance. And the 
farther you follow the method the more accurate 
and reliable your memory becomes. Within an hour 
I found that 1 conld easily memorize 2 list of law 
words and call them wif backward and forward 
without a mistake. 2 was thunderstruck with the 
ease of it all. Instead of study the whole thing 
seemed like a fascinating game. I discovered that 
the art of remembering had been reduced by Mr 
Roth to the simplest method imaginable—it required 
almost Nothing but to read the tessons! Every one 
of those seven simple jessons gave ine new powers 
of memory, and ] enjoyed the course so much that 
I look back on ft now as a distinct pleasure. 


The rest of my story is not an vnusual one amoug 
American business men who huve realized the value 
of a reliable trained memury. My income today ts 
close tu $30,000. It will reach that figure at the be- 
ginning of our next fiscal year. And two years ago 
I scarcely made what I now think of as a decent 
living. 

In my progress I have found my improted aicmory 
to be priecless, Every experience, every business 
decision, every important name and face is easily 
and definitely recorded in my mind, and each re- 
membered experience was of immeuse value in my 
rapid strides from one post to anather. Of course, I 
can never be thankful enough that I mended that 
“leaky pail” and discovered the enormovs possi- 
bilities of a really good memory. 


SEND NO MONEY 


Mr. Roth’s fee for personal instructlon to classes 
limited to fifty members is $1,000, But in order to 
secure nation-wide distribution for the Koth Memory 
Course in a single season the publishers have put 
the price at only five dollars, a jower figure than 
any course of its kind has ever been sold before, 
and it Contains the very same material in perma- 
nent form as is given in the personal $1,000 course. 


So confident is the Independent Corporation, the 
publishers of the Roth Memory Course, that once 
you have an opportunity to see in your own home 
how easy it is to double, yes triple the powers of 
your memory, and how easily you can acauire the 
secret of a good memory in one evening, that they 
are willing to send the Course on free examination. 

Kbou’t send any money. Merely mail the coupon or 
write a letter and the complete course will be sent. 
all charges prepaid, at once. If you are not entirely 
satisfied send it back any time within five days after 
you receive it and you will owe nothing. 

On the other hand, if you are as pleased as are 
the thousands of other men and women who have 
used the course, send only $5 in full payment, You 
take no risk and you have everything to gain suo 
mall the coupon now before this remarkable offer is 
withdrawn, 

FREE EXAMINATION COUPON 


Independent Vorporation 


Division of Business Education 
Dept. R-1103 119 West 40th St., New York 
Publishers of The Independent Cand Harper's Veerkly) 


Picase send me the Meath Memory Course of seven lessons. 
I will elther remail the Course to you within five days 
after its receipt or setul you $3. 


Name. 
Address. 
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Master Electricity By 
Actual Practice 


The only way you can become an expert is by doing the 
very work under competent instructors, which you will be 
called upon to do later on. In other words, /earu by doing. 
That is the method of the New York Electrical School. 


Five minutes of actual practice properly directed is worth 
more to a man than years and years of book study. Indeed, 
Actual Practice is the onlv training of value, and graduates 
of New York Electrical School have proved themselves to 
be the only men that are fully qualified to satisfy EVERY 
demand of the Electrical Profession. 


The Oldest and Only Institution of 
the Kind in America 


At this ‘Learn by Doing” School a man acquires the art 
of Electrical Drafting; the best business method and ex- 
perience in Electrical Contracting, together with the skill 
to install, operate and maintain all systems for producing, 
transmitting and using electricity. A school for Old and 
Young. Individual instruction. 


Over 5,000 Graduates are Successful Men 
in the Electrical World 


No previous knowledge of electricity, mechanics or mathematics ts 
necessary to take this electrical course. You can begin the course now 
and by steady application prepare yourself in a short time. You will 
be taught by practical electrical experts with actual apparatus, under 
actual conditions. 








aa a See 
New York Electrical School 1 ; 
29 W. 17th St., New York, N. Y. Let us explain this course to you in person. If you cant 
’ 5 -__s¢? . es > 
Please send FREE and without eblization 19 | call, send now for 64-page book—it’s FREE to you 
ITI 4 
i ° 
¥ 
soe. New York Electrical School 
(\DDREss) & 29 West 17th Street, New York 
bencpt by meutioning th "Electrical Experimenter” wher upeanis Gamer ices. . 
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33 Assembled Locomotives on One 








Ship 


The Enterprise of American;War Engineering Which Enabled Thirty-Three Assembled Loco- 
motives to be Delivered ’Cross Seas in a Single Ship, for Immediate Duty at the Front. 


VER persevering American ingenu- 
ity and the knowledge that “over 
there” thousands of our boys were 
depending on us folks back home, 
to keep our shoulders to the wheel, 
makes records of the seemingly impossible 


@ 1919 by E. P. Co. 


in the Early Months of America’s Participation in the Worid War, Locomotives Were Shipt Overseas in Parts. 


lem to get supplies across seas infested with 
mines and submarines, and still a greater 
task to move this material with all possible 
haste to the points where it would be most 
needed. It is well known that the French 
railroad system had collapst; all it could do 
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of his first cables home was for the urgent 
delivery of locomotives, cars and rails. He 
made the War Department see the need of 
providing these facilities so that the Ameri- 
can effort in the Great Cause would not be a 
failure. And so it was that Army officials 
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In Consequence 


a Vast Amount of Valuable Time Was Lost in Dismounting and Reassembling the Parts. Later the Scheme Was Evolved of Load- 


ing the Locomotives Intact, as 


Here Shown, Thirty-three of Them Having 


Been Sent Over in One Vessel. 


deeds actually accomplisht, read like the 
magic of Aladdin's Lamp. 

As a specific instance, let us look at the 
railroad situation in France when General 
Pershing arrived on the scene of action 
with the first vanguard of American troops. 
French Atlantic ports were nearly 270 miles 


from the fighting front. It was one prob- 


Scene Looking Down In Hold. 


Note Bales of Hay. 


Insert View Shows 


was to care for the French army, and to 
move the thousands of tons of material 
necessary for the successful campaigning of 
Pershing's army behind a few creeping 
French locoinotives left at our disposal was 
well nigh impossible. 

General Pershing saw the immediate need 
for American railroad equipment and one 
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undertook the buying and shipping of loco- 
motives. The first locomotives sent were 
in great big hulky cases—Anocked doze. 
As yet they did not dream of sending them 
completely assembled. 

Once these parts reached France they 
were put in the hands of a dozen or more 

(Continued on paye 810) 
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Five Conversations Over One Wire 
Multiplex Telephony and How It Works 


HE story of the development of the 
multiplex telephone and telegraph 
system reads hke that of many 
other inventions. It is a story of 
long years ot effort to accomplish a 
great result. The steam turbine, for ex- 
ample, is but recently developed to be prac- 
tically uscful and yet was suggested in 
principle as long ago as 130 B. C. Dr. 
Alexander Graham Bell was experimenting 


THE SQUIER WIRED WIRELESS MULTIPLEX 
TELEPHONE SYSTEM 
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OPTICAL ANALOGY OF MULTIPLEX TELEPHONY 
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Multiplex Telephony and Telegraphy Is Now an Accomplisht Fact. 


and Picture Dlagrams. 


to produce a multiplex telegraph in 872 


and three years later, while still working on 
that device, he c eived of the telephone 
—stated r. 3B ott Gherardi, acting 
chief cngineer American Telephone 
X ar | Dr. Bell made these 
experi ; multiplex telephone and 
telegraph 91 a reality. The 
system 1s th no one man’s ef- 
forts, but rath ! lt of the cumula- 
tive efforts of | hundred members of 
the Bell Tele e System's engineering 
staff, covering a period years. It is one 


of the greatest single contributions to the 


RADIO FREQ. SUPERIMPOSING SYSTEM 
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science of telephony since that science was 
born in a Boston attic in 1875. Its possi- 
bilities lie in the direction of cxpansion of 
long distance service. Physically it can be 
employed on any open wire telephone line, 
but practically itis not advantagcous to use 
it on any short line, say less than 100 miles 
in length, The highly technical equipinent 
required is so costly that it is economically 
available only for long lines. There is at 
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COMMON TELEPHONE TRANSMIS: 
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CURRENTS SUPERIMPOSEO ON 
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WASHINGTON ~ PITTSBURG 
MULTIPLEX CIRCUIT IN ACTION 


SINGLE PAIR OF WIRES WiLL NOW 
CARRY 5 TELEPHONE CONVER~ 
SATIONS OR 40 SIMULTANEOUS 
TELEGRAPH MESSAGES, OR A 
MIXED LOAD Of TELEPHONE AND 
TELEGRAPH MESSAGES: MULTIPLEX 
AND PRINTING TELEGRAPH! SPEED 
45 WOW §.000 WORDS PER MUNUTE, 
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How It Actually Works Is 


Five Telephone Conversations Can Be Carried On Over One Pair of Telephone Wires, White 
Telegraph Messages Fly Over the Circult tn Elther Directlon Simultaneously. 


present but one installation in service, that 
on the Baltimorc-Pittsburgh line used in 
the recent demonstrations. But for the 
great amount of war work that has en- 
gaged our attention, the system would have 
heen deinonstrated sooner, and it happened 
that the need for more circuits to handle 
the trafhc between Washington and the 
war-work center, Pittsburgh, determined 
the sclection of the place to make the 
demonstrations. There were © sifficient 
wires from Washington to Baltimore. but 
not enough from Baltimore to Pittsburg. 
The multiplex system. therefore, was in- 
stalled at Baltimore and for several months 
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now it has been carrying messagcs, which 
come to Baltimore from Washington over 
the ordinary circuits and these are given 
to the nuuiltiplex for transmission to their 
destination. 

For some years past the Bell System en- 
gineers have sought to make it possible for 
anyone to talk to anyonc else in any other 
part of the country at any time. The 
phantom circuit, which utilizes wires in two 

ordinary cir- 
- ~~} cuits to pro- 
| vide ai third 
conductor of 
specch, was a 
great stcp to- 
ward this 
goal, greatly 
expanding the 
service possi- 
bilities of ex- 
isting long 
lines. Then 
caine trans- 
continental 
telephony, 
making a real 
neighborhood 
of the Nation. 
Now, with the 
multiplex sys- 
tem, the engi- 
neers greatly 
enlarge the 
service Ca- 
pacity of all 
long lines 
which eco- 
nomically may 
be equipt with 
the system. 
The three 
transcontinen- 
tal circuits, for 
example, two 
of which are 
of wire while 
one is a phan- 
tom circuit, 
when  cquipt 
with the mul- 
tiplex system 
can carry 10 
telephone con- 
versations at 
once, instead 
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ordinary one, 
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using Boater system sends 
Oscillators five voice cur- 









reuts simnud- 
taneously 
over one tele- 
phone circuit 
of two wires, 
taking each 
current as tt 
1s delivered 
into an ordi- 
nary telephone and delivering it at its desti- 
nation, thru another ordinary tclephonic, ¢x- 
actly as it was formed at the sending point. 
These five voice currents travel together 
and are sorted for delivery at their destina- 
tion. Not a tone or inflection of the speak- 
ing voice is changed in passage. This result 
is achieved by coinbining each voice wave 
with a high-frequency inaudible carrier ctr- 
rent which has characteristics in degrees of 
frequency that are entirely different from 
those of other carrier currents. Sec the 
various forms of the voice and carrier cur- 
rents shown herewith. The carrier current 
(Continued on page 826) 
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The Latest Style in Flashlights 


POCKET flashlight with its 
small one-half or one- 
candle-power tungsten bulb 


operated by a small dry- 

battery, has practically be- 
come a household article the world 
over. Flashlights are today manu- 
factured by the million, while more 
millions of people are daily clamor- 
ing for them. Tens of millions of 
flashlights were in Constant use 
during the progress of war-time ac- 
tivities in Europe, and what a great 
boon it has been to the soldier can 
well be imagined. The accompany- 
ing illustrations show a number of 
extremely useful and not always 
well-known applications of the 
pocket flashlight which will prove 
of practica) use on many occasions. 

One of the latest and ingenious 
arrangements for utilizing a tlash- 
light ts that shown at Fig. 1, which 
comprises an illuminated note-pad 
for use at night or in dark places. 
The use of this illuminated note-pad 
will prove very extensive undoubt- 
edly, and for one thing it may often 
prove of assistance in taking notes 
at lectures, not to mention a very 
wide application in the Army and 
Navy. The illumination is so ar- 
ranged that no noticeable glow is 
seen, but simply the illuminated 
square opening over which the paper 
roll slides. A second paper roll 1s 
included, so that a carbon copy can 
be kept for record. The case when 
closed resembles a kodak. 

Figure two shows a_ self-con- 
tained electric light mirror, in- 
vented by Mr. H. Gernsback sev- 
eral years ago. ‘This unique mirror 
has a small flashlight battery placed 
in the hollow handle. On ie front 
of the handle a push-button is 
placed and the wires to the lamp at 
the top of the mirror frame are 
secreted within it. 

Figure three shows the gun-light 
which has been quite cxtensively 
exploited, and while we have never 
had the opportunity of trying out a 
fountain-pen flashlight or a larger 
mode! flashlight attached to a rifle, 
we have seen the pistol flashlight 
used, and it proves one of the most 
deadly combinations imaginable. 
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-is shown at Fig. 5. 












All the marksman has to do is to 
move the pistol about until the tar- 
get lics in the center of the sub- 
tended Alashlight zone and then pull 
the trigger. It should prove a fine 
thing for hunting down burglars, 
rats, cats, and what not. 

A recently patented eye-diagnos- 
tic lamp, known as a retinoscope is 
illustrated in Fig. 4. This comprises 
a very compact and efficient elec- 
tric lamp and mirror, as well as 
sighting device for the use of op- 
ticlans 1m examining the eye. The 
flashlight battery is contained in the 
handle of this efficient instrument, 
aud the bulb of the flashhght pro- 
jects a beam of light on to the 
smal] mirror, which ts set at an 
angle of 45 degrees, Thru the cen- 
ter of this mirror there is a small 
hole which ts in line with a sight- 
ing tube at the rear of the iirror 
frame. It is used in the manner il- 
lustrated. 

The well-known flashlight com- 
bination, known as the shave light, 
Several va- 
rieties of this handy device are on 
the market and it has proved a 
blessing indeed to thousands of sol- 
diers—officers and dough-boys alike 
—who have often had to shave in 
dingy or pitch dark dug-outs and 
other places of shelter on the bat- 
tleheld. In the shave-lght device 
illustrated by Fig. 5, the flashlight 
battery is connected by means of a 
small flexible twin-conductor with 
a lamp bulb placed over the mirror. 

One of the latest and most prac- 
tical every-day uses of the flash- 
light is in meter-reading. Sce Fig. 

. The usual application of the 
flashlight in this field involves the 
carrying of an ordinary tubular 
flashlight by the meter reader, but 
the illustration herewith shows one 
of the newer developments in the 
form of a flashlight meter camera. 
With this clever device it is only 
necessary to place the camera be- 
fore the meter to be read, the but- 
ton is prest, several flashlight bulbs 
connected in multiple throw a 
strong light on the imeter dials, the 
camera-shutter clicks simultane- 
ously, and (Continued on page 821) 
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‘The Border Wireless” and 


‘The Hun 


TEVE RANSOM (Wilham S. Hart), 
a typical Westerner. who has been 
reared ana rauch im Wyoming. which 
was wrested trom lis parents by a 
railroad company. becomes embittered 
and revenceful. and taking the law tmto his 
own hands. develops inte a bandit, commit- 
ting severa) daring robheries at stations be- 
longing to the railroad company which had 
despoiled him and brought Ins aged parents 
to death. He eventually becomes a fugi- 
‘ive with a price upon this head and drifts 


to Yellow Dog, Arizona, near the Mexican 
border. _ 
Elsa Miller is a telegraph operator at 


Top Lelt:-—Dolng the Kalser's Olrty 
Work. A Scene from ‘‘The Hun 
Withtn,*’ a Psramount-Arteralt 
Feature Film Orama. 
Teo Right:—The Secret Service Hun 
Seems to Be Nore Or Less Exelted 
in This Seene from "The Huon 
Within.°’ Note the Elaborate Wire. 
less Recelving Set Used In This Re- 
cent Sereen Play. Reality Is the 
Keynete In the Photo Oramas of 
To-day. Onee a Soap Box. Fitted 
With a Few Qozen Blading Posts 
and Some Nlagnet Colfs. Was Good 
Enough for a “Prop’’. But the Flim 
Fans Nowadays Are a Wise Lot. 
Besides. There May Be a Radio 
Amateur In the House. and On! 
Boy! J There Is Anybody That 


Yellow Dog. and the 
younger brother, Carl. 


to de ver a me 


muardian of her 
Elsa is on her way 
¢ to Herman Brandt at 





the rde lines and is attacked by 
Mex band Steve rescues and falls 
in love with her anc decides to remain at 
Yellow Dog. Frederick Brandt loves Elsa, 
but she ta vi that the Magdelena 
Mines hz yet werted into the head- 
quarters for German spies with a cleverly 
concealed wircle aratus by which 
messaffes are tr: 2d to Mexico and 
fr 1 lor and then to PBer- 
lin, Brandt 1 ect communication 
with Von Helm. head of the German Se- 
cret Service in N York City 

Steve become uspicions of Prandt, 
when he and his assistant, Frederick 
Schl: ‘press contempt for the Ameri- 
can Hag and the fighting abilities of the 


United States. Steve forces Brandt to kiss 
the American flag. War with Germany is 
declared, and Steve determines to enlist. 
l1e calls on Elsa, determined to reveal his 
past life to her, and invites her to ride part 
of the way with him to Fort Scott: she 
plainly evinces her love for Steve. ur- 
ing their absence Steve's shack is ransacked 
by Brandt and Schloss: photographs of 
Steve's father with an inscription on the 
back. reveals the fact that Steve's real name 
ts Kansom, and not Allen—which name he 
assumed while in Yellow Dog. Brandt 


sends a telegram to the Sheriff at Willow 
Springs, asking for information regarding 


Steve and thus learns that Steve is a fugi- 
tive from justice. Carl reveals the fact 
that Steve 1s on his way to Fort Scott to 
enlist. and Brandt forces the bov to tele- 
graph the commanding officer at Fort Scott 


the facts he has discovered regarding 
Steve 
While awaiting cxamination at Fort 


Scott, Steve overhears the conversation he- 
tween the commanding officer and the tele- 
graph operator, and makcs his escape 
through a window. He is pursued by the 
aldicrs but cludes them and takcs refuge 
in) a wooded canyon. Elsa learns of the 
occurrence, but this does not shake her 
faith in him. A dav or two later, a code 
message comes for Brandt, and Car] starts 
with it for the AMlagdelena Mines. He is 
thrown from his horse and is lying uncon- 
scious, when Brandt and Schloss and an- 








Within”’ 


other spy ride by. They go thru Is clothes 
and find the message, which is translated 
with the aid of a code book. Carl, who has 
regained consciousness, overhears the trans- 
lation of the message, the purport of which 
is that General Pershing is on his way to 
Europe and the Germans are planning to 
sink the vessel On which he has sailed. The 
two meu take their departure, leaving their 
man to watch Carl. 

Elsa now appears and Carl whispers to 
her the nature of the message. The Ger- 
man, hiding behind the bushes, overhears 
Carl and is about to shoot hin, when 
Steve, who has heen hiding in the bushes 


Can Outdo Him In “Roasting” a 
Fake Wlretess Or Electrical ‘'Prao"' 
t, We Have Fathed to Meet 
Him. Me Can Tell By the Color of 
the Viilan’s Eye Whether He 1s Re- 
celving Actual Oots and Dashes, 
Or Only Imagtning It. And His 
Hands—Every False Move Is a 
Heart-Stab to the Radto-Bug. 
Lower View:—In This Scene trom 
“The Border Veiecless.*' an Art. 
eraft Feature Sereen Play. “8ig 
Bil Hart’ Gives the Hun Whreless 
Operator a Small lastafiment of 
What Is Coming to Him While 
Pretty Wanda Hawley, Who Can 
Actually Send Cegible ‘‘Morse.” 
Cancels the Wireless Message That 
Has Just Gone Qut. 


a 


= —_ 
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all the time and witnest the entire pro- 
ceceding, kills the German. Carl is moved 
to a comfortable position, and Steve and 
Elsa ride to the Mine to prevent the send- 
ing of the message, which would mean 
the death of General Pershing, surprise the 
Germans, and after a fierce battle, take 
possession of the wireless apparatus and 
succeed in sending out a call for help to 
Fort Scott, after which they destroy the 
wireless, The soldiers arrive and make the 
Germans their prisoners, The charge against 
Steve is disinist and the story ends happily 
with Steve and Elsa watching the soldiers 
lined up for the sundown dress parade, 


N a large city near New York lives 

Henry Wagner, a German-American 

who left Germany years previously be- 
(Continued on page 823) 
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Gold and Silver Located With 


& 


OST probahly you will remember 
having read some of those entranc- 
ing fairly tales in your younger 
days, wherein a person happened 
to be gifted with such transcen- 
dental intellectual powers, that he could for 
example stainp his foot on the ground or 
simply make a certain sound when the lo- 
cation of gold or silver would immediately 
be made known to him. Of course this all 
sounds hike “Bul-garia” to us nowadays, but 
thanks to a twentieth century magician, 
Prof. R. A. Fessenden, the brilliant A:neri- 
can inventor and scientist, it has become 
possible to do this identical thing, i.e., to 


project a sound wave, and by measuring its 
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Now We'll All Be Rich, Thanks to Prof. Reginald A. Fessenden, 
Accurately Locate Metatlic Ore Deposits in the Earth. 
and the Determination of the Direction fro 


reflection and deflection scientifically by 
means of suitable detecting and recording 
instruments, to locate exactly the position of 
underground ore bodies, no matter what the 
ore may be, whether gold, silver, lead, zinc, 
copper, etc. 

As Prof. Fessenden points out im _ his 
patent on this scheme of locating ore bodies, 
his invention provides methods and appara- 
tus whereby, being given or having asccr- 
tained two or more of the following quanti- 
ties, i. e., the time. distance, intensity and 
medium, one or more of the remaining 
quantitics may be determined. For ex- 
ample, being given the distance between two 
points in a mine, and having deterinined the 
time required by a sound wave to travel 
between the two points, it is then possible 
to draw calculations in regard to the prob- 
able nature of the rock between the two 
points; also, if an echo be observed or a 
refraction of the sound, it is possible to 
estimate the distance of the reflecting or 






i (25 SQUARE MILES UNDER 


SURVEY FOR“ORE BODIES 


—— IN EARTH_! 


Sound Waves 


refracting vein. Hence this new apparatus 
is intended for the location of hidden ore 
bodies by means of measurements made on 
the velocity, direction, reflection, refraction, 
absorption and other phenomena of sound 
waves transmitted thru the medium con- 
taining the ore bodies, which is invariably, 
of course, the earth. The inventor claims 
that by this means he has been able in a cer- 
tain test to determine the location accurate- 
ly of a body of mineral, invisible to the eye, 
at a distance of two and one-half miles, 
and further, this test was witnest and veri- 
fied by a number of skilled engineers. 

In starting to survey a piece of ground 
by this method, in which ore deposits are 


a # 


reese ~» “DRILE"HOLE 


suspected, a space may be laid off abont 
five miles square, as the accompanying ilhrs- 
tration shows. This gives an area of twenty- 
five square miles under survey. At each 
corner of this square there are driven four 
drill holes, A, B, C, D, which are filled with 
water. Toward the bottom of these water 
filled holes there are placed sensitive sound 
detectors, such as microphones or smal] Fes- 
senden oscillators, D,, D:, Ds and D.. These 
sound receiving devices are connected to 
the secondaries of transformers as indi- 
cated, and to oscillographs of the photo- 
graphic recording type. These oscillographs 
employ the quartz-fiber Einthoven galva- 
nometers. In one of the wells there is 
placed a powerful sound producing appara- 
tus, O, preferably of the Fessenden oscilla- 
tor type also. This is connected thru its 
leads, with the primaries of the transform. 
ers in the oscillograph circuits and to thie 
alternating current dynamo, A—D, when- 
ever the key K is deprest. Hidden ore 
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The Principle Involves the Measuring of the Sound Velocity Between Various 
m Which It Is Refracted in Each Case. 


bodies are indicated at the points H and I. 

The oscillograph recording apparatus is 
so adjusted that when the sound-producing 
oscillator key, K, is deprest, a moderatcly 
Strong indication ts produced on the photo- 
graphic records of the oscillographs, R—O, 
which fixes on the photographic records the 
exact instant at which the key is deprest. 
Simultaneously a sound wave is emitted 
from the oscillator, O, which after being 
reflected as at G by the ore body H, or 
reflected back as from J, Fig. 2, by the 
body I, or reflected as from P by the ore 
body I, or refracted as at LL, or possibly 
proceeding directly thru the earth as shown 
by the dotted lines M—N, reaches the in- 
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the Eminent American Scientist, Who Here Tells Us How ta Boon vers and 


olnts 


dicators or microphones, Ds, Ds, D: and D; 
and is recorded on the oscillographs R—O’s, 
3, 4. 2 and 1. 

Instead of using the alternator to produce 
the sound at the oscillator, O, a condenser 
discharge may be employed to actuate a 
sounder, the condenser key on being de- 
prest charging the condenser from a bat- 
tery, and on the key being released and 
coming against a second contact, it dis- 
charges the condenser thru the sound pro- 
ducing mechanism. The patent describes 
this auxiliary sound producing mechanism. 

Since the oscillograph photographic strip 
moves along thrn the machine with a regu- 
lar and known velocity, the distance on the 
strips between the records produced thru 
the transformers whenever the key, KX, 1: 
deprest, and the records made by the sonncl 
waves received, whether direct or by re- 
flection. refraction or echo, will indicate 
the distance between the drill aud holes and 

(Continued on paye 828) 
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Sorting Tobacco Leaves by Electricity 


ANY ingenious machines and de- 
vices have been invented and are 
widely used in the manufacture of 
tobacco products and all modernly 
cquipt cigar and cigarette fac- 
tories bristle with machinery. The more 


striking is the fact that the tobacco growers 
and planters have been much neglected by 
the genius of inventors. 


Thus we see that 





The Latest Device in the Tobacco industry is This Electric Leaf 
it Sizes the Leaves as They Pass Along and Deposits Them 
In the Corresponding Compartments Below. 


Sorter. 


tobacco is grown today with the 
same primitive methods as it was 
100 vears ago. 

The inventive spirit of our pro- 
gressive age, which benevolently 
gave a helpful lift to almost every 
trade and industry and handed so 
many Jabor-saving appliances to 
agriculture, past in silence the 
extensive tobacco plantations of 
America and the world. 

Upon the initiative of one of 
the biggest tobacco growers in 
the world, a New York inventor 
and engineer. Mr. H. Hartman, 
took up the problem several years 
ago of tobacco planting and han- 
ding right at the farms. And 
what he saw there set him to 
thinking. He soon noticed that 
one of the most costly operations 
at a tobacco plantation is the 
sorting of leaves by their different 
length. Every leaf is taken by 
hand at both ends and measured 
and placed according to its length 
into a different box. 

So-called sun-grown tobacco is 
usually sorted or “sized” by two 
inches, while shade-grown to- 
bacco. which is used for wrappers. 
is “sized” partly by inches and 


Partly by two inches. This work iL 
is done after the leaves have 
past thru the “curing” process 
and are brown, soft and pliable. 
labor on lived easuril each single 
leaf of the many mill grown On an 
average tolLacco farm, But the tobacco can 
not be sold it not sorted into different 
lengths 

After many experiments with three grad- 
ually more and more improved machines, 
which Mr. Hartman c tructed at his 
workshop and laboratory, he finally suc- 
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By GEORGE HOLMES 


ceeded, and the semi-clectric “Leaf To- 
bacco Sizing and Sorting Machine”, illus- 
trated here is the result. This machine 
also marks a$ a milestone the opening of to- 
bacco growing to mechanical development. 

In this inachine, which is also shown dia- 
cramatically, the tobacco leaves are simply 
placed upon a feeding belt by an operator 
in front of the machine. This belt brings 


a cee 


Pours of 
Comps 







Chom. _£00INn 


SA. 1 Loe 
Se eT ey ee 2 ee 


SoVatinds 


End-wlise Sectional View of the Tobacco Leaf Sorting Machine. 
The Receptacle Doors Are Opened b 
the Sizing Mechanism at the 


the leaves below two curved clamp openers 
which always open two pairs of clamps, 
carried hy two endless roller chains moving 
under 90° horizontally to the feeding belt 
over a distribution table or bench. The 
clamps, after having been opened during 
motion by said curved openers, grip the 
leaves at their stem and pull them over the 
table and thru a pair of resilient contact 
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Another View of the Electric Tobacco Leaf Sorting Machine. 
Leaves Can Be Seen Silding Down Toward the Open 


Solenoids Controtled by 
op of the Machine. 


rollers, which stand vertically in the path 
of the motion of the clamps. As long as a 
leaf is between the contact rollers, a me- 
talltc electric contact between the latter is 
prevented, but a low voltage circuit will be 
closed thru them the moment the tip of the 
leaf passes out. As the contact rollers are 


co-operating with a series of contact seg- 
ments arranged at the centre line along the 











Two 
Compartments. 
The Inventor is Seen Operating the Machine. 


bench, one of these segments will 
be swept by a contact brish from 
the clamp in circuit with the 
rollers. An electric current will 
then pass thru the rollers, said 
particular seginent and one of a 
number of solenoids will attract 
its armature and thus open one of 
the covers, which can be secn ar- 
ranged under an incline at both 
sides of the machine. 

At the same time an electro- 
magnetic stop will emerge from 
the flat table and, being in the 
ecntre line with the clamps, will 
force the latter to open, and to 
drop the Jeaf upon the table, from 
where it will be blown the next 
moment by comprest air over the 
edge of the table and slide by 
gravity downward to fall into the 
box arranged below the open 
cover. According to the length 
of a leaf, a certain contact seg- 
ment on the table will be in circuit 
with the contact rollers only at 
the moment said leaf passes en- 
tirely thru the rollers, and only 
that particular cover connected 
with satd segment will open, as 
intertnediary relays will at the 
same moment interrupt for a pre- 
determined time the connection 
hetween all following segments 
and their respective solenoids. 
There are as many segments and 
solenoids as there are different 
covers. The first section, having 
five boxes, will receive the five shortest 
leaves. If a leaf is longer, no segment will 
come into contact in said first section, the 
electro-magnetic stop will not appear and the 
clamp will carry that leaf into the second 
section where the same process will be re- 
peated. The second section provided with 
five boxes of longer dimensions, is an exact 

(Continued on page 810) 
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Hospital Ship Fitted with Gyroscopic 


ERHAPS you are familiar with the 
mechanical device known as a “gyro- 
scope’, which possesses reinarkable 
seli-centering or stabilizing properties. 
The Sperry airplane stabilizer, as well 
as the non-rolling ship stabilizer, utilizes 
this clever device. It involves the simple 
Phenomenon that if you take a heavy steel 
or other wheel and spin it at high specd. 
then the spinning wheel and its attached 
frame will tend to preserve the same plane 
of rotation. This is daily demonstrated by 
the ordinary bicycle. Hold the bicycle clear 
of the ground and have someone turn the 


The Principle of the Gyroscope—the 
Peculiar Property Possest by a Rapidly 
Revolving Body of Trying to Preserve 
Its Original Plane of Rotation, Has 
Been Taken Advantage of by Naval 
and Marine Engineers. Were We See 
the Largest Naval Hospital Ship Ever 
Constructed Being Fitted with Stabiliz- 
ing Gyros to Minimize Rolling at Sea as 


Much as Possible. The Final 
Rolling Some 90 Degrees. 


pedals rapidly. Now trv to turn the bicycle 
sidewise while the wheels are rotating at 
high speed. You will find it very difficult— 
all because of the law above stated. Thus 
the naval engineers hawe discovered that by 
placing one or more powerful gyros in a 
ship, that the ship will not roll to any ap- 
preciable extent in a heavy sea. Hospital 
and war-ships are therefore being fitted 
with giant electric driven gyros for the 
purpose of keeping them on a more even 
keel in stormy weather. The improvement 
in gunnery from warships so equipt and 
stabilized 1s readily apparent. 

One of tle accompanying photos shows 
Gyro unit No, 2 of the twin set just being 
transferred by a hundred-ton S-leg crane. 
A second photo shows a close-up of the 
two Gyro units, while the third photo 
shows the rclative size of the Gyros with 
the ship atd also the massive traveling 
crane used to swing them into the ship. 

These Gyros were installed in a Naval 
Hospital ship so that the wounded on board 
would be subject to the least amount of 
rolling, that to the present time is very ap- 
parent on all ships, especially in bad 
weather. The final stabilizing test with the 
Gyros was found to reduce the rolling some 
90 degrees. so it can be readily seen that 
they do help some. 

The combined weight of the unit was 100 
tons and the ship was the largest hospital 
ship ever constructed. The weight of the 


Tests 
Showed That the Gyros Reduced the 


Stabilizer 


two gyro wheels is 25 tous each. The 
weight of the two casings is 25 tons each, 
The diameter of the gyro wheels is 9 feet, 
and of the casings 12 feet. The bearings 
used are standard roller type and self- 
aliening, fitted to 12-inch shafts. The 
power used to drive the gyro wheel is a 75 
H.P. A. C. electric motor in cach. The 
casing was made absolutely vacuum tight 
and the gyros run in 30 inches or nearly 
perfect vacuum. The bearings receive a 
continuous bath of oil, puinped at the rate 
of 200 gallons a minute, properly screened 
and cooled. In 35 mimutes the gyro at- 
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tained a speed of 1100 R.P.M (working 
speed), A trial speed of 1,600 R.P.M. was 
attained, the current cut off and the gyros 
ran for three and one-half days, gradually 
dropping in speed to “Dead”. 

The side of the ship had to be cut away 
in order to install the gyros and they were 
slid into place by means of skids; the time 
required to slide them into place was 7% 
minutes. Besides the 75 H.P. A. C. motor 
in each gyro, a rotary-converter is used and 
another 75 H.P. motor is used to precess 
the gyros from Icft to right to meet the roll 
of the ship. This last motor is controlled 
by another sensitive gyro (small and of 
high speed) located on the ship’s bridge. 

The two gyros were located amidships 
below medi-centric height and they ran in 
Opposite directions to each other; that is, 
the port gyro ran clock-wise and the star- 
board gyro ran anti-clock-wise, both at the 
sane speed. To reduce the vibration of the 
gyros to a minimum they were balanced by 
the plug-mecthod and it took several ex- 
perts two months to balance thein, so per- 
fect must the rotational balance be, Two 
years were required to complete the gyros 
and others of larger size are being con- 
structed for super-dreadnought work. 
These will enable more accurate aim to 
be had in firing from the ship. Gyros of 
sinaller size are also installed on sub- 
marines and destroyers, Loth classes of in- 
stallations giving remarkable results. 
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THE PHOTOELECTRIC SENSI- 
TIVITY OF BISMUTHINITE 
AND VARIOUS OTHER 
SUBSTANCES. 


A recent contribution to the Bureau of 
Standards scientific papers by Dr. W, W. 
Coblentz summarizes the results of an in- 
vestigation of various substances (1) for 
a crease in electrical conductivity caused 
by the action of light upon them, and (2) 
tor photoelectric activity when they were 
charged to a negative potential, in an evac- 
uated chamber, and exposed to light. Pure 


The Two Upper Photos of the Gyros 
Being installed In the Gigantic Naval 
Hospital Ship Are interesting. That at 
the Left Show the Powerful Traveling 
Crane Used to Swing the Two 50 Ton 
Gyros jin thru the Side of the Ship. 
The Right-hand Photo Shows a Close- 
Up of the Two Massive Electric Driven 
Gyros, Just Before They Were Swung 
Into the Ship’s Hull. A 75 Horse-power 
Motor Drives Each Gyro Wheel in a 
Vacuum Tight Casing 


gallium and silver sulfid were found to 
have but small photoelectric activity when 
charged to a negative potential and exposed 
to light. No change was observed in the 
electrical conductivity of tellurium, boleite, 
pyrite, silicon, and mixtures of the sulfids 
of lead and antimony, when exposed to 
light. An increase in conductivity was ob- 
served in crystals of bisinuthinite, cylindrite, 
molybdenite, selenium, stibnite, boulanger- 
ite, jamesonite, and silver sulfid when ex- 
posed to light. 

Experiments are described in which some 
of these substances were joined thru a bat- 
tery to the grid circuit of an audion am- 
plifier and a telephone. The light stimulus 
was interrupted by means of a rotating 
sectored disk. as used in Bell’s selenium 
photophone. When using a cell or crystal 
of selenium the fluctuations in light iuten- 
sity produced a sufficient change in con- 
ductivity to cause a musical note in the 
tclephone. Similarly. in some samples of 
bismuthinite and of molybdenite, a change 
in conductivity was produced, which caused 
an audible sound in the telephone receiver. 
Further experiments are in progress to de- 
termine to what extent and for what wave- 
lengths this is a true photoelectric chance 
(increase) in conductivity, and to what ex- 
tent it 1s causcd by fluctuations in teimper- 
ature with a resultant change in resistance 
within tlie crystal. 
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Searchlights of the Deep 


Wonderful Fish of the Ocean Depths, That Carry Their Own Lights. 


N former years, when the depths of the 
ocean were still tnexplored, it was the 
common belief that its surface was an 
uneven monotonous plain, unenlivened 
by precipices and mountains, 
hills and vallevs. Burt these ideas 
have been thoroly repndiated by 
numerous expeditions sent out to 
investigate and explore, as tar 
as possibic, the concdh.ions exist- 
ing at the vast bottom of the sea. 

The higher parts of the ocean 
bed, the gentle slopes, the preci- 
pices, and the plateaus, which 
connect the extensive levels of 
the ocean, are ot such an immen- 
sity that they can not he com- 
pared to anything found on the 
land. Deep basins of continental 
extent are interrupted by gigan- 
tic Marine mountains, while table 
lands rise from the greatest 
depth with almost sheer and per- 
pendicular walls. 

Only those animals which live 
near the surface of the ocean 
and which have ventured within 
reach of the nets of nshermen, 
were known in the last century. 
These nets seldom if ever pene- 
(rate more than five hundred 
fect. But when speaking of the 
deep sea, a 1,000 foot depth or 
more its to be considered. 

Altho depths of 12,000 feet are 
common thruout the ocean, a 
depth of more than 30,000 feet 
has been reached between two 
small islands of the Malay Ar- 
chipelago. 

Three hundred feet below the 
level of the ocean the light is so 
diffused that it is gloomy, and at a depth of 
six hundred feet our eye can not detect an 
infinitesimal ray. 

Photographic plates sunk in the Sargasso 


Plant. 





Valenclennellus: 1— 


Organ of 
Glands Which Secrete the Lighting Fluid: 
2—Opaque Membrane; 3—Reflector; +—Lens. 


Luminous 


A&A Wonderful 
This 


By Dr. E. BADE 


seas show, at a depth of three hundred feet, 
all of dhe different colors of the rainbow ; 
at a depth of 1,500 feet many of the rays 
can still be found; at a depth of 3,000 feet 





Deep Sea Fish Carrying 


Nutting) Gilbert."’ 


some of the rays, altho to a much smaller 
degree, are still present; and at a depth of 
6,000 feet no rays can be detected. 


Light docs not play such an important 
role in the existence of animal life as it 
dloes in the existence of plant life. Plants 
cannot exist without light. But animal life 
can and does exist where semi and total 
darkness prevail. Marine animals living at 
a depth of 3.000 feet are usually colored 
black. But those which find their existence 
just above this dividing line are dark gray 
to red t1 color. 


But far more wonderful than the absence 
of light is the fact that animals can with- 
stand the cnormous pressure which exists at 
these depths. It is a simple matter to esti- 
mate the pressure exerted by the water at 
various depths. The weight of a cubic foot 
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Its Own Electric Light 
is a Cute Little One by the Name of ‘'Polyipnus 


of water is equal to the pressure exerted 
by it. This pressure becomes greater the 
deeper we go down, and down in the pro- 
foundest depths it exerts a pressure of 
thousands of pounds to the 
square inch. A result of the 
pressure is that the tissues of the 
fish are loosely knit together, and 
when this enormous pressure is 
released by bringing these deni- 
zens of the deep to the surface. 
the internal pressure of the body 
becomes so great that the fish 
literally explode. 

Therefore it is no wonder that 
when the deep sea fish are vio- 
tently torn from their natural 
habitat they are invariably in a 
mutilated condition. 

But in these depths of the 
ocean, where gloom and scemi- 
darkness prevail, the conditions 
of life are far different from 
those of the surface waters. The 
brightly colored algae and sea 
weeds, the food of many fish, are 
the children of the sun, while the 
Sinistcr inhabitants of the pro- 
found depths are scavengers, 
which kill and devour each 
Other. 

The faint almost infinitesimal 
light which penetrates this utter 
darkness is insufficient to light 
up the paths of the fish. They 
do not see their way; they only 
feel their way by means of lat- 
eral organs when they come in 
the vicinity of some boulder or 
rock. In this darkness we find 
the most unique and fantastic 
forms of life—the deep sea fish 
—which live in perpetual darkness. There, 
searchlights play thru the watery night, 
faintly illuminating the vast depths with 
a cold, death-like glow, a thing man has, as 
yet, not created. 

This wonderful light is produced auto- 
matically by the fish. Tiny glands secrete the 
lighting flnid, reflectors throw it outward, 
and one or more lenses magnify and control 
its intensity. (See the illustrations herewith.) 


(Continued on page 830) 
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Luminous Organ of Chauillodus: 1—Opaque 
Membrane; 2—Glands Situated In the Inner 


Body; 3—Central Part of the Inner Body: 
4—Lateral Part of the Inner Body. 
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THE UPS AND DOWNS OF A 
THEATER CHAIR. 


' E said it, friends, “the ups and 
downs of a theater chair’, and 

we might add the “downs and 

ups’—for can you imagine im 

your wildest moments of philo- 
sophical ecstasy what our theaters are 
going 10 look like when Mr, Frank <dsit's 
electrical elevated opera chair is adopted 
by our theater managers, No, you guest 
wrong. This is not a phoney patent, but an 
honest to goodness U. S. patent, Our ar- 
tist has endeavored to show several of the 
incidents which might and likely will occur 
if this invention comes into vogue, and who 
will gainsay that it will not—for have not 
forty-eight states—tried and = true—gone 
clean dry without a whimper? This won- 
derful motor-operated theater chair is also 
a real boon to the prolibitionist inspector, 
for all he has to do is push the button and 
the occupants of the chairs will rise “high 
and dry” without a word. Coming down 
to the real philosophy involved in the de- 
sign and operation of this newest theater 
chair, we find that the inventor has pro- 
vided for causing it to rise and fall when- 
ever a person wishes to pass in front of 
one of the chairs in order to get to his 
seat. to one side or the other, by ineans 
of three distrinct electromnechanical agen- 
cies, to wit: 1—by means of an electric mo- 
tor and screw-gear; 2—by means of ine: 
chanically driven worms placed nnder the 
floor and screw gear; by means of com- 
prest air. 

A small electric motor is connected with a 
pinion and gear which in turn drive a ver- 
tical screw in the base of the seat. This 
screw registers with an “internal nut” (no, 
Ella. not the “nut” in the chair) in the pis- 
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Behold, the Rising and Falling Electric Opera Chalr. 
Home Now,” fs the Complaint of Some Wives, But Can 
“His Nibs’’ at Home by the Fire-side with His S!lppers_on, When 
Around the Corner Affords Such an Enticing, Bac- 
Three Booms and a Tiger for 


Going to Have to Keep 
10-, 20- and 30-Cent Vaudeviile Show 


chanalian and Irresistible Saturnalla as This? 


ELECTRICAL EXPERIMENTER 









Ptr “4 
ores eo B=) 


sell 


; a = nm 
at a 
4b pee Seg i 
— <teski— 
— — - _ =—_—a 





=. 










You Must Not Fail to Visit the Summer Resorts This Year. 
For Example—Behold This Wonderful Amphiblan of the Sea. Air and 


Than Ever Before. 


Earth. The Inventor Patented and Described Everything 
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They Promise to be More Alive 


But the “Fare.’’ Anyhow, We 


Are Going to Take Out “Accident Insurance” Before Starting on a Trip. 


ton of the chair as the detail ilustration 
shows, so that when the screw is turned in 
one direction, the chair will be raised, and 
when it is turned in the other, the chair 
will be lowered. The running of the motor 
is positively controlled by the push button 
placed on the arm of the chair. 





Wow! Wow! 


Inventor Adsit (‘at’s it). 
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“It's a Hard Job to Keep the Ojd Man at 
You Imagine What Show Wifey te 
the 


AN AMPHIBIAN LAND, WATER 
AND AIR HYDROPLANE. 


HE accompanying illustration shows 

one of the latest inventions in the 

realm of hydroplanes and this par- 

ticular species might well be classi- 

fed as an amphibian of the first 
water. As its inventor states in his patent, 
—yes, he has really been granted a patent 
hy Uncle Sam on this marvelous contrap- 
tion—lis airship may be used in the atr, 
thru water or upon the land with equal 
facility. The inventor provides in his de- 
situ for the combination of a lighter than 
air or buoyant flying machine with a water- 
tight passenger compartment, Thus he has 
given us a vehicle which may be uscd on 
inundated or marine surfaces, and the 
vehicle is further provided with wheels, in 
such a manner as to move readily over any 
ground surface. The machine is fitted with 
suitable motors, planes and rudders, all of 
which are accessible and controllable from 
the interior of the enclosed cab of the air- 
ship. This remarkable hydroplane shauld 
prove a great boon to the management of 
summer resorts, who are forever on the 
watch for something really new and novel. 
As our illustration discloses, a great va- 
riety of pleasure is afforded the passengers 
who embark on a voyage of adventure in 
this hybrid airship. 

The superstructure consists essentially of 
a cylindrical metallic tube having a cigar- 
shaped front end and an outer wall formed 
of a number of longitudinal ribs, which are 
in turn connected to an inner encircling 
band, thus forming a substantial frame- 
work for the ballonets or gas bags, which 
are used to give the airship the desired 
buoyaney. The car attached to the super- 
structure and ballonet frame at the bottom, 
is provided with windows and doors, all of 
which may be sealed hermetically from the 
interior of the car, so that the car mav be 
run thru the water, fully submerged, when 
desirable or necessary, and in any event the 
passengers are assured of a most delightful 
trip among the fishes. 

At the rear end of the car is a revolving 
screw for propelling the hydroplane thru 
the water, while a rudder is also used to 
control the direction of the airship in its 
fight thru the water. On top of the bal- 
lonet superstructure, the inventor places twe 
masts for the support of a radio antenna 
one of which may act as a flag pole. .\ 

(Continued on page &15) 
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How Tesla Performed the Feat of Columbus 
Without Cracking the Egg 
ROBABLY one of the most far- with any speed desired. Long ago, when In this issue of the Exrctricat Exrert- 
reaching and revolutionary discover- ‘Tesla was still a student, he conceived the MENTER Mr. Tesla gives a remarkable ac- 
ies made by Mr. Testa is the so-called idea of the rotating magnetic field and this count of his early efforts and trials as an 
rotuling magnetic field, This isa uew — remarkable principle is embodied in his fa- inventor and of his final success. Untike 
and wondertul manitestation of force mous induction motor and system of iraus- other technical advances arrived at thru 
—a magnetic cyclone—producing striking mission of power now in universal use. the usual hit and miss methods and hap- 
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Fig. 2. ttlustrating the Polyphase Coll and Rotating Megnetic Fietd Which Caused Copper Eggs to Spin. 


Fig. 3. 


phenomena which amazed 
the world when they were 
first shown by him. It re- 
sults from the jomt action 
ot two or more alternating 
currents definitely related to 
one another and crcating 
magnetic fluxes. which, b; 
their periodic rise and fall 


woe 


Flo. iJ. Thies hitherto UunPublisht 
photograph Is extremely interesting as 
it shows not only ‘*Testa’s Elecirie 
£90" apParatus In the center of the 
background. but also a comPrehenalve 
view of a corner of his famous Hous- 
lon Street laboraloty of a decade ago. 
At the lett may be seen a number of 
Tesla’s osclliators or Hlgh trequency 
generators, while In the rear may he 
foted a large high fregueney trans- 
former of the aplral type. the dlameter 
of which was o Iittle over nine feet. 
The eleetriec exp apparatus comprising 
@ two-phase A,C, elecutar core and 
winding, retts on a table. and this 
partteular model measured aboul two 
feet across. in making the demon- 
ttrations, Tesla appiled as much as 
200 H.P. from a two-phase alternator 
to the exetting eolls, and 10 Intense 
was the reves magnetic field ereated 
In the surrounding sGace. that tmati 
delleately plvoted Iron dises would 
revolve In eny part of the hail, and a 
Great many other devices ecould he 
simultaneously operated from this 


according to a mathematical 
law, cause a continnons 
shifting of the lines of 


force 1ere 1S a vast differ- 
le 
c | 
in the latter they arc mage 
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Detall of Coit Apparatus Showing Coli Connecttons to Different Phases. 


hazard experimentation, the 
rotating field was purely the 
work of scientific imagina- 
tion. Tesla developed and 
perfected, entirely in his 
mind, this great idea in all 
its details and applications 
without making one single 
exrpermmnent, Not even the 
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megnetic field when thus exolted. The 
frequency of the two-phase A.C. 
enerpizing the ecolls, was varled from 
25 to 300 eyeles, the best results belnp 
obtalned with currents of from 35 to 
30 cycles. This laboratory wes Iiphted 
by Testa’s vacuum tubes, severel of 
whieh may be seen on the eelling. and 
each of whieh emitted 50 C.P. The 
coll resting on three legs and observed 
In the Jmmedlate foreground Ie the 
rimary of a resonant Tesla trans. 
ormer which collected energy from en 
oscillatofy elrault encircting the 
laboratory. no matter In what posttton 
the transformer was placed. A low 
tenslon secondary of one or two turns 
of heavy cable (not visible) wat pro- 
vided for stepping down the energy 
collected by ‘‘mutual Induetion,”* ond 
supplied the current to Ineandescont 
lamps, vatuum tubes, motors and 
other devices. When the = elreult 
around the hall was strongly exelted, 
the secondnry furnished enerpy at the 
rate of about thres-Quarters of one 
hor1ie-power, 
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usual first model was used. 
When the various forms of 
apparatus he had devised 
were tried for the first time 
they worked exactly as he 
had imagined and he took 
out some forty fundamental 
patents covering the whole 
vast region he had explored. 
He obtained the first rota- 
tions in the suminer of 1883 
after five years of constant 
and intense thonght on the 
Subject aud then undertook 
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the equally difficult task of finding believers 
in his discovery. The alternating current 
was but imperfectly understood and had no 
standing with engineers or electricians and 
for a long time Tesla talked to deaf ears. 
But, ultimately, his pains were rewarded 
and early in 1887 a company bearing his 
naine was formed for the commercial mtro- 
duction of the invention. 

Dr. Tesla recently told the editors an 
amusing incident in this connection. He 
had approached a \Vall Street capitalist— 
a prominent lawyer—with a view of getting 
financial suppert and this gentleinan called 
in a friend of his, a well-known engineer 
at the head of one of the big corporations 
in New York. tu pass upon the merits of 
the scheme. This man was a practical ex- 
pert who knew of the failures m the indus- 
trial exploitation of alternating currents and 
was distinctly prejudiced to a poit of not 
caring even to witness some tests. After 
several disconraging conferences Mr. Tesla 
had an inspiration. Everybody has heard 
of the “Ege of Columbus.” The saying 
goes that at a certain dinner the great ex- 
plorer asked some scoffers of his project 
to balance an egg on its end. They tried 
it in vain. He then took it and cracking the 
shell slightly by a gentle blow, made it stand 
upright. This may be a myth but the fact 
is that he was granted an audience by 
Isabella, the Queen of Spain, and won her 
support. There is a suspicion that she was 
more imprest by his portly bearing than 
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Flo. 5. This Ittustration shows one of Tesla’s high fre- 
quency oscillation Generators and a_ bank of his high fre- 
aoarey amos lighted by the same. These highly evacuated, 
gas filled tubes were oferated In different ways. in some 
cases they were connected to one wire only: tn other in- 
stances to two wires. [In the manner of ordinary Incandes- 
cent lamps. Often. however, they were onerated without 
any connection to wires at all. Le.. by ‘‘wireiess energy”. 
over Quite adpreclable distances, which could have been 
Oceatly extended with more dower. The oscillator comorises 
a Tesla high potential transformer whitch ts excited fram a 
condenser and circult controlter. as described In his patents 
of 1896. The orimaty exciting element comorised a powerful 
electro-magnet actuating an armature. and this circuit was 
connected with [10 volf. 60 cycle A.C. or O.C. When the 
oscitlator was out Into operation, the Interrupter actuated 
by the efectro-magnet connected to the 110 volt circuit, be- 
came simultaneously the sPark gap for the high potential 
exclting clreult, whtch Included this vibrator, tPark gap, a 
high tenslon condenser and the orimary of the high fre- 
Quency Tesla transformer. The lamps were connected to the 
secondary of the falter the terminals of which are seen In 
the rear of the machtne. 
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the prospect of his discovery. 
Whatever it might have been, the 
Queen pawned her jewels and 
three ships were equipt for ltim 
and so it happened that the Ger- 
tinans got all that was coming to 
them in this war. But to return 
to Tesla’s reminiscence. He said 
to these men, “Do you know the 
story of the Egg of Columbus *¢” 
Of course they did. “Well,” he 
continued, “what if I could make 
an egg siand on the pointed end 
without cracking the shell?” “If 
you could do this we would ad- 
mit that vou had gone Columbus 
one better.” “And would you be 
willing to go out of your way as 
much as Isabella?” "We have 
no crown jewels to pawn,” said 
the lawyer, who was a wit, “but 
there are a few ducats in our 
buckskins and we mht help you 
to an extent.” 

Mr. Tesla thus succeeded in 
capturing the attention and per- 
sonal interest of these very busy 
men, extremely conservative and 
reluctant to go into any new en- 
terprise, and the rest was easy. 
He arranged for a demonstration 
the following day. A rotating 
field magnet was fastened under 
the top board of a wooden table 
and Mr. Tesla provided a cop- 
per-plated egg and several brass 
balls and pivoted iron discs for con- 
vincing his prospective associates. He 
placed the egg on the table and, to their as- 
tonishment, it stood on end, but when they 
found that it was rapidly spinning ther 
stupefaction was coinplete. The brass balls 
and pivoted iron discs in turn were set spin- 
ning rapidly by the rotating field, to the 
amazeinent of the spectators. No sooner 
had they regained their coinposure than 
Tesla was delighted with the question: “Do 
you want any money?” “Columbus was 
never in a worse predicament,” said the 
great inventor, who had parted with his last 
portrait of George Washington in defray- 
ing the expenses of the preparation. Before 
the meeting adjourned he had a substantial 
check in his pocket, and it was given with 
the assurance that there was more to be 
had in the same bank. That started the 
ball rolling. VYens of millions of horse- 
power of Tesla's induction motors are now 
in use all over the world and their produc- 
tion is rising like a flood. 

In 1893 Mr. Albert Schmid, then Super- 
intendent of the Westinghouse Electric and 
Mig. Co. constructed a powerful! rotating 
field ring with an egg made of copper, and 
larger than that of an ostrich, for Dr. 
Tesla’s persona) collection at the Chicago 
World's Fair. This piece of apparatus was 
one of the most attractive novelties ever 
publicly shown and drew enormons crowds 
every day. Subsequently it was taken to Mr. 
Tesla’s laboratory and served there perima- 
nently for demonstrating rotating field phe- 
nomena. In his experiments it was prac- 
ticable to use as much as 200 horsepower 
for a short time, without overheating the 
wires and the effects of the magnetic forces 
were wonderfully fascinating to observe. 
This is the very ring indicated in the accoin- 
panying photograph (Fig. 1), giving a view 
of Mr. Tesla’s former laboratory at 46 
E. Houston Street, New York. It is shown 
in detail in Fig. 2, and the mode of wind- 
ing is illustrated in diagram (Fig. 3). 
Originally the two-phase arrangement was 
Provided but Mr. Tesla transformed it to 
the three- and four-phase when desired. On 
top of the ring was fastened a thin circular 
board, slightly hollowed, and provided 
around its circumference with a gnard to 
prevent the objects from flying off. 

Even more interesting than the spinning 
ege was the exhibition of planetary motion. 
ln this experiment one large, and several 
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over the world from central wireless plants. The 
corner at the bottom are iliuminated, owing to the fact that a high 
frenwency osclilator was in operatlon some dislance away when this 
photegraph was being taken. 
tor exPerimental research work In determining which was most efficlent. 


Fig. 4. Thfs photogrant represents a collection of a few of Tesla’s wlre- 
tess lamps, such a5 he Droposes to use In lighting Isolated dwellings alt 


two iamps at elther 


These tubes were filied with varlous gascs 


small brass balls were usually employed. 
When the field was energized all the balls 
would be set spinning, the large one re- 
maining in the center while the small ones 
revolved around it, like moons about a 
planet, gradnally receding until they 
reached the outer guard and raced along 
the same. 

But the demonstration which most im- 
prest the andiences was the simultaneous 
operation of numerous balls, pivoted discs 
and other devices placed in all sorts olf 
Positions and a! considerable distances front 
the retating field. \Nhen the currents were 
turned on and the whole animated with 
motion, it presented an unforgettable spec- 
tacle, Mr. Tesla had many yacunum bulbs 
in which small. light metal discs were 
pivotally arranged on jewels and _ these 
would spin anywhere in the hall when the 
Iron ring was energized. 

Rotating fields of 15,000 horsepower are 
now being turned out by the leading manu- 
facturers and it is very likely that in the 
near future capacities of 50,000 horsepower 
will be employed in the steel and other in- 
dustries and ship propulsion by Tesla’s 
electric drive which, according to Secretary 
of the Navy Daniels’ statement, has proved 
a great success. 

But any student interested in these phe- 
nomiena can repeat all the classical experi- 
inents of Tesla by inexpensive apparatus. 
For this purpose it is only necessary 
to make two slp ring connections on an 
ordinary smal] direct current motor or 
dynamo and to wind an iron ring with four 
coils as indicated in diagram Fig. 3. No 
particular rule need be given for the wind- 
ings but it may be stated that he will get 
the best results if he will use an iron ring 
of comparatively sma!l section and wind 
it with as many tions of stout wire as prac- 
ticable. He can heavily copper plate an 
egg but he should bear in mind that Tesla’s 
egg 1S not as innocent as that of Columbus. 
The worst that can happen with the latter 
is that it imcht be,—-er—over ripe! but the 
Tesla egg may explode with disastrous ef- 
fect because the copper plating is apt to 
be broucht to a high temperature thru the 
induced currents The sensible experi- 
menter will. therefore. first suck out the 
contents of the egg—tlus satisfying both 
his appe.ite and thirst for knowledge. 

Besides the rotating field apparatus Mr. 

(Continued on Page 808) 
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SHALL dwell briefly on these extraordinary expericnees, on 
account of their possible interest to students of psychology 
and physiology and also becatse tis period of agony was of 
the greaiecst conseqnence on my mental development and 
subsequent labors. But it is indispensable to first relate the 
circumstances and conditions which preceded them and in which 
might be found their 
partial explanation. 
From childhwod = 1 
was compelled to con- 
centrate attentton upon 
invself. This caused 
me much sutlering but. 
tO my present vicw, it 
was a blessing in dis- 
guise for i has tanght 
me tO appreciate tlre 
itteStimable value of in- 
trospection in the pre- 
servation of life, as 


ing as well as vivid colors. 


well as a means of 
achievement. The pen. 
pressure of occupation mene, 


and the incessant 
stream of impressions 
pouring into our consciousness thru all the gateways of knowledge 
make modern existence hazardous in many ways. Most persons 
are so absorbed in the contemplation of the outside world that 
they are wholly oblivious to what is passing on within themselves. 
The premature death of millions is primarily traceable to this 
cause. Even among those who exercise care it is a common 
tnistake to avoid imaginary, and tgnore the real dangers. And 
what ts true of an individual also applies, more or less, to a people 
as a whole, Witness, in illustration, the prohibition movement. 
A drastic, if not unconstitutional, measure is now being put thru 
in this country to 
prevent the con- 
Sumption of alcohol 
and yet it Is a posi- 
tive fact that coffee, 
tea, tobacco, chew- 
ing gnm and other 
stimulants, which 
are freely indulged 
in even at the 
tender age, are vast- 
ly more injurious to 
body, 
judging from the 
number of those 
who stccumb. So, 
for instance, dur- 
ing my student 
years | gathered 
from the published 
necrologues im 
Vienna, the home of 
coffee drinkers, that 
deaths from heart 
trouble sometimes 
reached sixty-seven 
per cent of the total. 
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OYS will be bovs. the world over. 
exception to the unirersal rule, as this, his secoad auto- 
biographical article clearly proves. 


Mr. Tesla in his own tatmitable, delightful way, here paints 
with a hterary artist's brush his own intimate boyhood iu charm- 


We have often heard of Tesla. the dreamer. 
entitled to the epithet, his early boyhood certainly fails to reveal 
it, Tesla did not allow much grass to grow under his feet while 
a boy, for he assuredly was a strenuous, red-blooded youngster. 

You will wish to read all about the greatest iuventor’s early 
boyhood. It is doubly valuable because it comes from his own 
We promise you an interesting tventy-minutes’ entertaia- 





This Photograph Shows in the Background the House In Which Mr, Tesla's Family Resided. 

The Edifice at the Right Is the “*Real Gymnasium” Where He Studied. 

Gentleman Is His Uncle, the Metropolitan of Bosnia. Who Was a Great Statesman and 
Who Thwarted the Designs of Austria Upon Serbia at a Critical Period. 
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Similar observations might probably be made in cities where the 
consumption of tea is excessive. These delicious heverages super- 
excite and gradually exhaust the fine fibers of the brain. They also 
interefere scriously with arterial circulation and should be enjoyed 
all the more sparingly as their deleterious effects are slow and 
imperceptible, Tobacco, ot the other hand, is conducive to easy 
and pleasant thinking 
and detracts from the 
intensity and concen- 
tration necessary to all 
original and vigorous 
effort of the intellect. 
Chewing gum is help- 
ful for a short while 
but soon drains the 
glandular system and 
inficts irreparable 
damage, not to speak 
of the revulsion it 
creaies. Alcohol) in 
small Quantities is an 
excellent tonic, but is 
toxic in its action when 
absorbed in larger 
amounts, Quite immate- 
rial as to whether it is taken in as whiskey or produced in the 
stomach from sugar. But it should not be overlooked that all 
these are great eliminators assisting Nature, as they do, in upholding 
her stern but just law of the survival of the fittest. [ager reform- 
crs should also be mindful of the eternal perversity of mankind 
which makes the indifferent “latsses-faire” by far preferable to 
enforced restraint. The truth about this is that we need stimn- 
lants to do our best work undcr present living conditions, and 
that we must exercise moderation and control our appetites and 
inclinations in every direction. That is what I have been doing 
for many years, in 
this way maintain- 
ing myself young in 
body and mind. Ab- 
stincnce was not al- 
ways to my liking 
but I find ample 
reward in the agree- 
able experiences | 
am now making. 
Just in the hope of 
converting some [to 
my preeepts and 
convictions 1 will 
recall one or two. 
A short time ago 
] was returning to 
my hotel. It was a 
bitter cold night, 
the ground slippery, 
and no taxi to be 
had. Half a block 
behind me followed 
another man, evi- 
dently as anxious as 
myself to get under 
(Cont, on page 839) 


The Boy Tesla was uo 


But if he is 


—EDITOR. 


The Ecclesiastic 


WWW.americanradiohistorv.com 


March, 1919 ELECTRICAL EXPERIMENTER 777 


= 


Al 


Wine Be * 
NY" 
AN 


MN 
we 
wat 


( 
\ 


o 


Dipaatelde 


}}] TMI ] 
‘ 


aerpapeee he De eipeg ed 


Styiyny 


win UL i 


SSA 


4) 


J 


AAA 


VLU 
cepa 
vided 


ah, 


: 
i ; 


D 
om —— 





, : 1919 by E. P. Co. 
An interesting study of the great inventor, contemplating the glass bulb of his famous wireless © 


light, A full description of the invention wi!l appear shortly in the ELECTRICAL EXPERIMENTER. 
This is the only profile photograph of Ar. Tesia wn exrstence. It was taken specially for the 
ELECTRICAL EXPERIMENTER. 
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Oldest and Newest Styles m 
Trolleys 


TERY iuteresting indeed from a histor- 
\ ical point of view are the acconpany- 
ing photographs, which 
tively the dest al | newest 
leys, in the 
universe, Br 


show respec- 

stvle in trol- 
greatest trolley town in’ the 
skisas, N. VY. the home of the 


tre 








i 
} : 
| a 


en 





Brooklyn “Rapid” Transit. The phato- 
graph is of an old horse-drawn car of the 
vintage of 1889. Conductor Buck is seen 
standing alongside of the car, and it is in- 
teresting to note that the motormen in 
those days did not wear uniforms. Shades 
of Frank Julian Sprague! If the motor- 
men of today only wore frock coats like 
this one does. He would be so busy recip- 
rocating the attentions of the temale pas- 
sengers and passing the tea cups that we 
would never get on the job. Well, as we 
were saying. this was the latest style car— 
in 1889. and what is also interesting, Con- 
ductor Buck is still with the B. R. T. 

The larger photograph shows one of the 
very latest Brooklyn Rapid Transit Com- 
pany's electric trolley cars. which instead 
of being rated at (2) horse-power, as was 
the 1889 model, develops the prodigious 
amount of 90 horse-power (each car having 
two 45 horse-power motors), or forty-fite 
timesas much, Note the creat length of the 
modern clectric trolley car and its greatly 
increased passenger Carrying capacity com- 
pared to the old-timer of a generation ao. 
Now we can speed along home from the 
theater or from husiness in an electric trol- 
ley at the rate of thirty miles an hour and 
think nothing of it, but thirty vears ago our 
fathers and crandfathers had to be content 
to travel homeward after business or the 
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passengers tumbled out post haste and 
helped the crew (he was a fine fellow) pull 
the car off the horse! And you paid as 
you entered, Oh! yes. If you didn't pile up 
front and slip your jitney in the fare box, 
the driver (he was the whole show) bawled 


The Newest and the 


leys.” The Large B. R. 


Below, 
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you ont properly. When you didn’t have 
the change, the motorman past you an en- 
velope containing change for your bill, and 
‘ou then selected the fare and deposited it 
in the fare box. This wonderful mechani- 
cal masterpiece had an oi] lamp inside it, 
so that the driver could see that you actu- 
ally deposited the fare. 

Biedicicity was a long time finding its 
way to trolley roads. The electric motor 
was developed at that time sufficiently 
to be adaptable for the propelling of trol- 


A Wooden Rallway Switchboard of Historic 
Early Vintage, at the Right, Is Also of Interest. 
Modern Bulld. 


Photos courtesy B. It. T. Monthly 
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Oldest in ‘Trol- 
T. Trolley at 
the Top Has Two 45 Horse-power Mo- 
tors to Propel It, Forty-flve Times as 
Much as (tts Early Predecessor, Shown 
Which Boasted of the Prodlg- 
jous Amount of 2 Whole Horse-power. 
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ley cars, but the complete details for the 
distribution of the current had not been 
fully worked out and developed to any ap- 
preciable extent. About the only thing 
electrical around this carly trafhe carrier 
was the “bell,” and more often than not 
this was simply a large clapper intended 
to be yanked with a piece of cord. Horse- 
drawn trolleys, or “horse-cars” as they 
used to be called in the good old days, only 
disappeared froin the strects of New York 
about a year and a half ago. Up to this 
time horse-cars were also used on Hous- 
ton Street—the greatest at- 
traction ever to out-of-town 
visitors. They talked ahout 
them for weeks and weeks 
and weeks. 





HISTORIC ELECTRIC 
SWITCH - BOARD 
AND DYNAMO. 


By J. Locketz. 

HE electric switeh- 

board, together with 

the 15 kilowatt genera- 
tor shown in the accom- 
panying photograph forms 
a very interesting link in 
the history of electric Itght 
and power development, 
This switel-board, as well 
as the dynamo, date back 
over thirty y¢ars and were 
used until recently by a 
western railroad when it 
> was superseded by modern 
apparatus. The _ historic 
switch-board and dynamo 
have been donated to the 
Dunwoody Institute at Min- 
neapolis. 

The first thing that one 
notices on these old style 
switch-hoards is that they 
are made of wood. 
wooden switch-board was 
all right some years ago 
when 110 or 220 volts potential was con- 
sidered a fairly “high” one, but nowadays 
when we have power developed at such 
tremendous voltages as 50,000 to 100,000, 
and even as high as 150,000 volts, there is 
required a better insulator than wood, sneh 
as marble. 


ee 


uSLMALGLEDDDUDDEDUOS NOLES LONE DIENT Eoat nels 


_ The 15 kilowatt generator will be famil- 
lar to electricians as one of the famous ald 
Edison machines of the bi-polar, vertical 


(Continued on page 808) 





The 15 K. W. Edison Oynamo of 
The Motor and Controller at Left Are of 
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A “White Coal’ Motor to Harness 


From tinie immemorial men lave been 
active in trying to evolve methods that will 
relieve humaiity from physical toil. The 
worldwide campaign for increased efficiency 





© International Film Service 
Model of the New Tidal Motor and Its 


is in a large degree dependent upon this 
same desire to be relieved from physical 
labor and there is a demand everywhere 
for cheap power, which can, as everyone 
knows. be best supplied by water power. 

it is claimed by Government officials that 
the United States has more than 40,000.000 
horse-power of undeveloped water power 
within its boundaries. If this is true. it 
represents an amount of power correspond- 


Inventor, 


the ‘Tides 


Ing to the amount of energy that would be 
derived from about 300,000,000 tons of coal 
worth about $600,000,000 a year in the boiter 
furnaces. 


A new motor, shown in 
the illustrations, invented 
by Mr. P. J. Griffin of 
Boston, is designed to 
harness the energy of the 
tides and generate clec- 
tricity by this means. 
The Il’hite Coal Aeotor, 
as it is known, is built 
on unique principles, be- 
ing almost devoid of re- 
sistance. Wath this sim- 
ple motor a farmer may 
harness the latent power 
of the nearest stream 
and generate his own 
electricity at very low 
cost. Flowing water is 
the only power wsed to 
generate the electricity. 

Mr. Griffin, the inven- 
tor, is shown on the left 
in the photograph. 

The inventor makes 
use of two. sets. of 
crosses, used as arins and 
mounted on a concave 
shaft. Secured hetween 
the outer ends of said 
arms are a set of flaps or 
wings; these wings or 
planes are held in place 
on one of their vertical 
edges between the outer 
ends of said cross arms 
by means of a rod (or 
pivot, to make a circle of 358 degrees 
from one side of the concave shaft to the 
other or opposite. On account of the above 
radins these wings or flaps take advantage 
of the same currents in its reverse, identi- 
cally as that of the forward serving with the 
same continuous motion without any change 
whatsoever of any part of the device. 

This invention is a cross or disk, not a 
wheel; it becomes a motor when wholly 


Mr. 


P. J. Griffin, of Boston, Who Ils Seen at the Left. A Mov- 
ing Current of Water Works the Device. 


submerged in a current of water or Auids. 
The action of said forces upon the power 
producing planes or wings causes it to ro- 
tate aud hence it becomes a wheel produc- 
Ing motive power on the upper end of an 





As Will Be Seen, This New Tide Motor is a 
Cross or Disk. It Becomes a Motor When 
Wholly Submerged in a Current of Water. 
The Pivoted Wings Are Actuated by the 
Water Current, Thus Turning the Vertical 
Shaft, to Which a Dynamo ts Belted. 


upright shaft. With this motor wholly sub- 
merged in water the inventor claims 1,500 
h.p. to 60 square feet of surface of blades 
with between a five and six-mile current. 





Insulating rods, tongs and similar ap- 
pliances have been so perfectly developed 
to-day that linemen often work on charged 
wires carrying as high as 40,000 yolts with 
comparative safety. 


—_—<—<—<—————— 





A “RADIUM DETECTOR.” 

A new detector of radivactivity has been 
evolved by a California inventor, Mr. 
L. M. Karnasch, and it is a highly sensi- 
tive scientific apparatus, constructed on the 
principle of an Electroscope, by means of 
which it is possible to distinguish radio- 
active substances from others. It is 
claimed that the presence of ra- 
dium in quantities less than 
100,000,000th ~part of a pound 
can be detected with absolute 
certainty. 


The Radium Detector consists 
of two insulating stands, to each 
of which is fastened a small 
“flag.” A generator, in the form 
of a stick of electrite or hard rub- 
ber composition, 234 inches long, 
¥% of an inch in width, and 1/16 
of an incl: in thickness completes 
the outfit. The detector is 
mounted on a small sulfur com- 
ponnd block which forms a % 
of an inch cnbe. A small piece 
of aluminum sheet extends hori- 
zontally 34 of an inch from the 
cuhe and has a width of % an 
inch ; it is bent into an “L” shape, 
the vertical side of which stands 
from each side of the upright aluminum 
¥4 of an inch above the top of the cube. 
There is a thin wire stretched taut across 





of the ‘“‘Electroscope.” 


the plate and on this wire is placed a smal] 
“indicating flag.” 

Detection of the presence of Radium is 
accomplisht by the use of two of these 
detectors placed on a flat surface, prefer- 
ably a glass top table and at a point of 
height, convenient for observation. The 
detectors are placed six inches apart and 





At Last! A Real Radium Detector. It Works on the Principte 
Radioacthve Substances Wilt Dissipate the 
Charge Rapidly on the ‘Test’? Detector, Causing tts Flag to Fall. 


an initial charge is imparted to each one 
by means of the brisk rubbing of the 
generator stick between a folded piece of 
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dry wool cloth or silk. The application of 
the generator to the detector causes the 
latter to hecome actively charged. 

After the detectors have hecome charged, 
the small flag raises and stands out in a 
horizontal position. The substance to be 
tested is placed under or near the metal 
part of one of the detectors, without touch- 
ing it. The second detector is 
located about six inches away 
without any substance near it 
and it is used as a check upon 
the first detector. The lars of 
both detectors are then observed 
for a period of five minutes. 


ff the flag of the detector near 
which the substance or ore has 
been placed, drops froin the hori- 
zontal position with greater rap- 
idity than the “check up" de- 
tector, the substance is then ra- 
dioactive. The strength of the 
radioactivity can be approxi- 
mately determined with this de- 
tector by noting the period ot 
time it takes to discharge the 
detector. The flags will fall in 
about 8 or 10 minutcs when a 
‘yeak radioactive stibstance is 
employed, such as Uranium Ni- 
trat. while Carnotit and pitch bleud will 
cause the flags to fall in from two to three 
minutes. 
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Popular Astronomy 


Saturn—The Ringed Planet 


By ISABEL M. LEWIS 


OF THE U. S. NAVAL OBSERVATORY 





Very Recent Discoveries Tend to Preve with Irrefutable Evidence That the Rings of Saturn Are Not at All Solid as Has Long Been 
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ner of the origin of the entire solar system 
which it is now agreed conld not have fol- 
lowed the course outlined by the Nebular 
lfiypothesis of J.a Place. The theory of thie 
prigin of Rings of Saturn is mvotved in 


the theory of the origm of the solar system 
and every theory advanced to explain the 
manner in which the solar system came into 

Xistenee must satisfactorily explain the 
cause of this peculiar appendage of Saturn. 








The Planet Saturn, Photographed October 
1909 with Mt. Wilson 60" Reflector. This Is 
an Actual Photograph of the Planet. 





Instead, the Entire Ring System Is Made up of Tiny Little Moonlets, the Largest of Which !s Probably Not More Than 
These Little Bodies in Their Rotation Around Saturn Revolve as Independent Bodies Floating Free in Space 
Collisions, However. Once in a While Are Bound to Occur. 
Little Moonlets. and in Order to Show Its Size. We Have Depicted Upon It the 
if Viewed from Space about One Mile Above. 


in Our (IItustration the Arrow Polnts to One 


f Lower Part of New York City, as it Would 
This illustration Strikingly Shows the Tremendous Size of the Saturnian system. 


There is an interesting law known as 
“Roche's Law.” however, named from its 
investigator, that states that no satellite 
of a planet can exist intact within 244 

times the radius of the planet. This 
lunit is spoken of as “Roche's Limit” and 
applying it to the planet Saturn we find 
that the rings of Saturn fall within this 
limit. Tt does not necessarily follow from 
this that the minute particles of which the 
rings are composed are the shattered re- 
mains of one simall satellite but rather that 
they are the material from whicli a satellite 
might have been formed were tt not so close 
to the planet. Within “Roche’s Limit” the 
mttua)] attraction of the various particles 
for cach other that would tend eventually to 
gather them into one body is overcome by 
tida] forces that arise from such close prox- 
imity to the huge planet. The stress and 
strain of such forces is so great that no 
grouping of particles can take place. This 
explains, possibly, why the rings continue 
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to exist in their 
present condition. 
The total mass of 
the rings 15 
known to be very 
Small, for they 
do not disturb 
the motions of 
any of the nearer 
und smaller sat- 


ellites. tho tiny 
Mimas six bun- 
dred miles in dt- 
ameter is only 
thirty-one thou- 
sand miles be- 
yond the onter 


cdge of the outer 
ring. 

An interesting 
observation was 
tnade a year or 
so ago of the 
passage of thie 
rings of the plan- 
et hetween us and 
a star. Tho the 
light of the star 
was = dimninishied 
to one-fourth of 
its norma! bricht- 
ness when the 
rings past before 
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tn Order to Understand How Tremendously 
jected upon the Rings of Saturn All of the Minor Planets, 
Understood That These Rings Are Not Solid, But Are Merely Composed of Small 
lets (See Large Drawing on Opposite Page). 
and Our Own Moon Were Laid Side by Side, They Would Just About Cover the Breadth of 
is Just Wide Enough to Bridge the Gap Existing between the 
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it Will 


it, at no time was Saturn's Rings. The Moon 
its hight entirely Outer and the Second Ring. 
eclipsed by any of the particles. It was separated from the third or outer ring by a 


computed that if the diameters of any of 
the individual particles had amounted to 
as inuch as three or four miles the star 
would have been temporarily eclipsed. An 
upper limit for the size of the moonlets 
was thus obtained. The average diameter 
of the particles is probably much less than 
three miles. 

The thickness of the ring systein is not 
over fifty or one hundred miles, but its 
total diameter 1s one hundred and seventy- 
two thousand miles. There are, in all. three 
concentric rings (see Fig. 1). The faint 
inner ring, known as the “crape” ring, 1s 
invisible in a telescope under fonr inches in 
aperture. According to extensive measure- 
ments by Barnard of the dimensions of the 
planet and its ring system the width of this 
inner ring is eleven thousand miles. Just 
beyond the crape ring is the clief, bright 
ring. eighteen thousand miles in width. It 
shades gradually in brightness from _ its 
juncture with the crape ring to its most 
luminous portion at its outer edge, which is 
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Comparative Sizes of the Nine Satellites of 

Saturn, Arranged in the Order of Their Dis- 

tances Outward from the Planets (Reading 

fron’ Top to Bottom), Titan Is the Exact 

Duplicate of the Planet Mercury in Size, and 

Japetus Is Very Nearly Equal to Our Own 
Moon in Size. 





gap two thousand two hundred miles in 
width, known as Cassini’s Division. The 
third or outer ring is cleven thousand miles 
wide and ts Jess bright than the central 
ring. The inner edge of the inner ring is 
but six thousand miles above the surface of 
the planet. On account of the curvature of 
the planet the ring system is invisible from 
the north and south pole of Saturn. As js 
the case with the satellites of a planet the 
inner particles of the rings revolve around 
the planet more rapidly than the outer par- 
ticles. The innermost particles of the crape 
ring require but five hours for one journey 
around Saturn wlile the outermost par- 
ticles of the outer ring require one hundred 
and thirty-seven hours, or nearly six days 
to coinplete one revolttion. 

In addition to the gap in the rings known 
as Cassini's Division several other fainter 
divisions exist. lf a group of moonlets 
were to revolve around the planet in th 
positions marked by these gaps their 
periods of revolution would be com- 
mensurable with the periods of several of 
the satellites of Saturn. As a result the 
attraction exerted on sucli particles by these 
satellites would gradually disturb their mo- 
tion in such a way as to draw them away 
from these positions. It ts owing. there- 
fore, to the attractions of the satellites of 
Saturn for the moonlets that these gaps in 
the rings exist. 

lt results from the disturbances produced 
i the motion of the mooulets by the other 
satellites of Saturn that collisions are 
bound to occur occasionally among the va- 
rious particles. When two particles collide 
the period of revolution of one or heth of 
them is reduced and as a result collisions 
tend to bring the moonlets gradually closer 
and closer to the surface of the planet. The 
dusky inner ring, it has been suggested, 
may consist largely of particles whose 
periods have been continually shortened by 
collisions, 

Saturn may, therefore, lose its ring sys- 
tem in the course of time thru its gradu- 
ally being drawn down upon the planet by 
collisions of the various particles until all 
of the material ts finally swept up by the 
planet. Such a change would probably re- 
quire millions of years, however, as col- 
lisions are prohablyv, on the whole, infre 
quent. It is possible that the ring system 
of Saturn may have been much more ex- 
tensive in the past than it is now and other 


Large the Saturnian System 1s, Our Artist Pro- 
including the Earth. 


Be Noticed That If All the Minor Planets 
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memhers of our 
solar system may 
have had = such 
appendages m 
the far distant 
past. 


The appear- 
ance of the rings 
of Saturn as 
viewed from our 
planet changes 
periodically as a 
result of the 
revolutions of the 
earth and Saturti 
around the sun, 
which places 
them in con- 
stantly changing 
positions with 
refereuce to eacli 
other. The rings 
hie in the plane of 
Saturn's equator, 
which ts inclined 
tweuty-seven de- 
grees to its orbit 
and twenty-eight 
degrees to the 
Earth's orbit. 

Since the posi- 
tion of the equa- 
tor remains par- 
allel to itself 
; while the planet 
is journeying around the sun it happens 
that half the time the earth is elevated 
above the plane of the rings and the 
remainder of the time it lies below the 
plane of the rings. Twice in the period 
of Saturn's revolutions around the sun, 
which occupies nearly thirty years, the 
earth lies directly in the plane of the 
rings and at this time the rings entirely dis- 
appear from view fora short time. The last 
disappearance of the rings of Saturi took 
place in the fall of 1907 and the next disap- 
pearance will occur in November, 1920. Be- 
tween these two dates the southern surface 
of the rings remains the visible one. Half 
way between the two dates of disappear- 
ance the rings are tilted at their widest 
angle with reference to the earth and they 
are then seen to the best advantage. They 
are now becoming narrower and narrower 
and as the date of their disappearance ap- 
proaches they will appear more and more 
like a line of light extending to either side 
of the planet’s equator. Even in the most 
powerful telescope the rings entirely disap- 
pear from view for a few hours at the 
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Fig. 1 Shows the Dimensions of the Ball and 
Rings of Saturn and the Orbits of the Five 
inner Satellites. 


the earth lies exactly in the same 
It is at this ttme that the bail 
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How Jimmy Saved the Bank 


the hands of the big clock in the 

‘ce of the First National Bank 
yinted nine, old Mr. Huirtchinson 
past between the long rows of desks 
towards the door ot the hig hurglar- 
proof safe. For the last ten years he had 
past along thar saine isle and at exactly the 
same hour. He reached the door and ptt 
his hand on the huge nickle-plated handle. 
by means of which the door was pulled 
open. The creat weight was so delicately 
balanced that only a shght pull was neces- 








Jimmy Turned to Mr. McGinnis——That Motor That Draws the Bolts is Exactly in the Middle of the Door, Isn't it?” he Asked. 
All Eyes Were Turned inqulringly on Jimmy, Who Stood on the Desk 
His Ear Giued Agalnst the Door. 


Exactly... 


Holding a Push Button in His Hand and Listening Intentty With 
Then a Click Which Was Unmistakable. 


Sary t 
vield to the "sual 


7° 3 7% 5 
anonued all ivIs 
a 


‘1 it, but this time it did not 
fort: Mr. EHatchinson 


-ircneth to the task, but the 


door t yield an inch. What could be 


Mr. Wallace, the president of the bank 
had wanted an absulutely burglar-proof 
safe, so Jus brother. an Electrical Engineer. 
had undertaken to design one, which he 
claimcd wuuld foil the efforts of the most 
7 Li aC It had a marvclous 


line-lock consisting of five clocks t:med to 


a hair. These, beginning at nfteen minutes 
tu cic hosed e different contacts in 
«4 special in circuit; that is, the first 
contact “a used at a quarter to eight. 
the mext al er eight, and so on at in- 
terval: unul the last con- 


tact was Clused at a quarter to nine, starting 
| ee a 
The current tor this motor was brought 


been made here which were comparatively 


. But What are You Going to do?’ Said Mr. McGinnis. 
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small at ihe top and botiom but which 
buiged out at the center. Heavily flanged 
brass rods had heen set in these holes and 
porcelain molded around them. These were 
protected by a thick layer of concrete which 
covered the safe on all sides, excepting the 
front. The current which operated the 
clock contacts. was supplied by a small stor- 
age battery kept in the safe and charged 
every day. 

Mr. Hutchinson’s first thought was that 
he night have been too soon, tor even his 
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"No sir! no sir!” He raced on, getting 
his breath in gulps. “I went there at the 
usual time sir, and the door would not give. 
1 know I was uot ahead of time, for 
Waited nearly five minutes and tried again. 
1 pulled with al] my might, sir.” 

He paused and looked inquiringly at the 
secretary, who had sunk into one of the 
large leather arm chairs against the wall, 
and sat gazing at the floor. Suddenly he 
got up and looked at his watch, started to 
sit down again, changed his nund and be- 
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Suddenly a Low Hum Was Heard and 


A Cheer Burst From the Surrounding Bank Attaches—Jimmy Had Saved the Bank. 


almast machine-lke actions might have for 
once been at fault, but no, the huge clock 
above the saie by which the time mechanism 
was set every evening. showed exactly 
twelve ininutes to nine. The safe was three 
minutes late already! He tricd the door 
again in order to be sure that he was in no 
way at fault, for he took great pride in his 
reputation for punctuality and promntness, 
and to his mind nothing could lhe more 
humiliating than to be laughed at by some 
of the hank clerks siinply because of some 
thoughtless mistake, But his utmost exer- 
tions were futile. Fhe giant door did not 
yield a fraction of an inch. He proceeded 
hurriedly, to keep from being questioned, to 
the office of Mr. Meésinnis, Mr.- Wallace's 
secretary. who took charge of affairs when 
his chief was away. 

‘Mr. McGinnis,” he gasped brcathlessly, 
“the safe won't open!” 

Mr. McGinnis gazed at him in blank 


astonishment. 





gan to pace the long office thoughtfully. 
Wr. MEG innis was a man who had never in 
the expertence of anyone, been knewn 10 be- 
come visibly excited, but Mr. Ehutchinson 
could see that he was now making a stroug 
effort to contain himself. Finally he came 
to a halt before Mr. Hutchinson. and with 
his cyes still on the floor he began: 

“Hutchinson, that safe must he opened! 
| have no idea what can be the matter; I 
have no idea how to open it—but it must 
be done. There are some papers in there 
that must be gotten at by noon, or we will 
he practically ruined. We can borrow 
enough money to carry us thrn the day, 
but those papers have got to be attended 
to. Mr. Wallace as you know, left yester- 
day morning for a short cruise on his yacht. 
I do not think he knows of any way to 
open it, but it would he best to ask him 
and inform him of the situation.” 

“Ask him? How are you going to ask 
him?” inquired the impatient Hutchinson, 
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Mr. McGinnis looked at him reprovingly. 
“He keeps in touch with tis home thru dus 
son Jimmy’s wireless. We will go and see 
him at once: you must go with ane.” 

They left the building together and hatled 
a passing taxi. After giving the direcion, 
Mr. McGinnis settled back in the seat with 
the outward appearance of a man without 
a worry. Mr. Hutchinson sat with clasped 
hands, and silently shook his head. He had 
no faith in this wireless business, or in fact 
in anything, now that the safe which had 
always been his pet had failed hin. They 
stopt on the way, and Mr. Melsinnis ex- 
plained the situation to the Citizens Na- 
tional Bank, secvring a sufficient loan to 
carry them thru the day. The car soon 
Cleared the crowded down-town disirict 
and sped along the smooth strects, nntil 
after a short ride it drew up before tlie 
white marble home of the Wallaces. 

The door was opened by Jobn, the butler, 
who informed them that Jimmy was at 
home. He was at that moment tn his work- 
shop. or in good American, his “joint.” 

Was the gentlemen’s business very im- 
portant? [t was. Well John might venture 
into those dangerous regions if that was the 
case. John went off slowly showing no 
enthusiasin for lis task. There were mem- 
ories still fresh in his mind of electrified 
door-kuobs that stuck to the hand, and one 
rug in particular on which he had shown 
a surprising amount of activity. He ap- 
proached the door cautiously and knocked. 

“Hello, who is it?” came a voice from 
within. 

“Mr. McGinnis and Mr. Hutchinson are 
down-stairs wishing to see you.” 

“Tl can't come down, am too busy; tell 
thein to come on up.” Jimmy said this last 
Standing in the open door. He was a tall 
slender young fellow. but well built, with 
a shock of brown hair, above a pleasant 
face. He was a typical “Bug”—always had 
a binding-post or a piece of wire in his 
pocket, and spent all his time collecting 
“junk” or “making somethin.” 

Mr. McGinnis and Mr. Hutchinson were 
shown up and entered the room. It was a 
regular “joint” al) right; wire on the floor, 
hung froin the ceiling and draped along 
the walls. switches nailed up here and thierc. 
and tables and chairs covered with tools and 
apparatus. Jimmy swept two chairs clean, 
but his visitors remained standing. 

“Jimmy,” the secretary began hurriedly, 
for the first time in many years not paus- 
ing to weigh his words, “lhe bank is in 
great danger. The safe won't open anil 
there are some very important papcrs in it 
which have to be attended to. 1 want you 
to call your father, and ask him if there 
iS any way to open it. You can get him, 
cant you?” 

“What’s this, you say, the safe won't 
open?” burst out Jimmy, looking dazedly 
at Mr. McGinnis. 

“Yes. yes, and I want you to ask your 
father if he knows any way to open it. I 
say, vou can get him, can't you?" 

“O, sure, of course, just a minute.” 
Jimmy dashed to his wireless table and 
threw in the antenna switch. In a moment 
the hum of the rotary gap was being 
drowned by the high-pitched spark, as the 
call of his father’s vacht was being tapt out 
rapidly. After the second trial Jimmy was 
answered Ly the Yacht’s radio operator. 

After a few minutes, Jimmy rose from 
the table with a downcast look. The two 
men could read his mind before he had 
opened his mouth. “Ele don’t know—he’s 
all excited. ‘fhat’s natural enongh tho. 
He's coming right hack.” Jimmy stood for 
some time looking at the floor in a thought- 
ful attitude. Finally, as Mr. McGinnis 
started to go, he called him back. “\Vait a 
minute, there ought to he somne way to open 
that safe; sit down and think; there is no 
use getting excited.” 

Mr. MeGinnis was far from being ex- 
cited. “There is no use,” he said, starting 
io go again. “You know how your Uncle 
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brags about that safe, and he knew wlit 
he was doing when he designed it. We will 
just have to wait and see what happens.” 

“No, vou have got the wrong dope,” said 
Jimmy, lus right hand idly turning the rotor 
(revolving member) of a medium size 220- 
volt induction motor on an adjacent table. 
"CU admit that my Uncle is a bright inan, 
but he may have mist something. Let's 
ste; that storage battery must have gone 
wrong because that motor is as simple as 
they go. You knew an induction motor 
has—oh! I’ve got it! maybe?” 

Mr. Hutchison gazed at him in wonder. 
Mr. McGinnis after his first astonishment 
rushed up to hiin and grasping him by the 
shoulder. stammerecd out, “\What—what— 
what do you mean?” 

“Don't bother me,” said Jimmy, busily 
rolling up a long extension cord, “just tell 
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TRICAL EXPERIMENTER will abound 
anh ucw and refreshing urtieles. 
Among those in preparation there 
arv the following attractive contri- 
butions: 

“Aly dnveutions’—Na. 3 of a scerivs 
by Dr. Nikola Tesla, the eminent 
electrical scientist. This paper will 
describe his wonderful discovery of 
the “Revoleing Magnetic Field’—the 
forcrunner of the Tesla induction 
motor, whieh has revolutionised the 
electrical power industry, 

“Do IVireless Waves Travel Above 
the Earth or Thru [t?”, by Dr. Lee 
de Forest. An exclusive feature ar- 
ticle which you cawt afford to miss. 

Electricity—the Hotel Scrvant of 
a Thousaud Uses. How it furnishes 
cvcry conceivable want to the hotel 
guecst—all at the push of a button. 

“New X-Ray-less Photography of 
the Bones’, by Charles Battell 
Loonits. 

“Hull Man Freese the Earth ta 
Death? Cau He Exhaust the Heat- 
Gtoing Radin?” by E. T. Bronsdon. 

“The ‘Noiscicss’ Phonograph — it 
don’t annoy the — acighbors’*—by 
Thomas Reed. 5 

“*Putting lt Ower’ on Frits. Some = 
radio and other tricks of the war,” by 
K. K. Sammerin. 

“New French and American Au- — 
dions”. : 
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Radio Transmitter”. 5 
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“Some New Regencrative Vecuin & 
Tube Circuits’, by Samue! D. Cohen. - 

Besides “Experimental Alechanics”, <= 
New “Experimental Chemistry Ques- 
tions and clusuters”, “Physics”. 

itis 


reve cae Pi 


IH 


Pe 


IMME 
RA 


fa 
lee id 


Ie 
tl} 


WHat 
(| 


TOT 


Hi 


dC 


UML 
AIT 


It 
ih 
AAI 


fl 


HT 


I 





Tp 
al 


¥ 


ie 


| 
i 


ME 


‘ 


\ 
| 


ai 


pags 
ihe 


IPE ths 


ir 


iy 


aliditi 


rite 


5 sok cate 
Betnh ! 
cele : 


me. have you got 220 volts A. C. at the 
bank ?” 

"Yes, yes,” stammered Mr. McGinnis. 
“Yes, but what . 

Mr. MeGinnis obeyed, and Mr. Hutchin- 
son trailed out after him, not having re- 
covered his senses as yet. The car was 
out in front and the two got in. Ina mo- 
ment Jinmy came running down the steps 
with a Jarge black bag, which was appar- 
ently very heavy. The big car dashed thru 
the Streets, narrowly missing several be- 
wildered pedestrians and shaving passing 
vehicles by the fraction of an inch. As the 
car drew up in front of the bank, Jimmy 
was out over the door in an instant, drac- 
ging his bag along with lim. When the 
secretary reached him, he was busily run- 
ning the extension cord from a near-by 
lamp socket to the safe. in the mean time 
warding off a swarm of inquisitive bank 
clerks. When he had finished and had at- 
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tached the twa loose cord ends to two more 
protrudime from the motor, he turned to 
Mr. MeGannis—‘That motor is exactly in 
the middle, isn’t it?” he asked. 

“Yon mean the one that draws the bolts ? 
Yes, yes, exactly; | remember that from 


when your Uncle explained it to me. What 
are you going to dor” 
“Roll one of these desks over here", was 


all the answer they got. ‘The order was 
obeyed by half a dozen clerks, who svon 
had one of the big flat tops on the required 
spot. By piling some large books and a file 
cabinet on top of this. the required level 
was soon attained. fiimnty lifted np his bag 
and took something ont of it. 

Just then a httle man in great excitement 
burst thru the group. “Good heavens!” he 
exclaimed. “So it is true. I couldn't be- 
lieve it. \WVhat are you doing, James, ny 
boy !” 

“Little idea of mine, going to try to open 
it,” said Jimmy, “don't get excited tho; it 
nay not work.” 

“Going to try to open it?” Mr. Wallace 
queried dazedly. He had just arrived arn 
had driven to the bank at top speed. 

“Ugh, ugh,” said Jimmy. Then turning 
around, “Give us a little juice over here, 
one of you fellows!” In the scramble 
which followed some one accidently pushed 
the button, and the juice was on. 

All cyes were turned inquiringly towards 
Jimmy. who stood on the desk holding a 
push button which was connected to a round 
black object on top of the pile of books. 
Suddenly, he prest the button and bent his 
ear to the door of the safe; a Jow hum was 
heard on tlic inside and then a click, which 
was wmmistakable. 

A cheer burst from the surrounding 
clerks, and as the desk was rolled away, 
Jimmy grasped the big nickle plated handic 
and swung the door wide open. But the 
mystery was yet to be explained and all 
eyes were again turned on Jimmy. 

“How did yon do it, son? How did you 
do it?” gasped Mr. Wallace, looking with 
mingled wonder and pride at his young 
hope fitl. 

“Oh, it’s nothing!” said Jiminy, “You see 
an mduction motor has no electrical wire 
connection between the field and the arma- 
ture.” All nodded understandingly. “And 
so | figured that if ! used a bigger and more 
powerful field, | ought to be able to spin 
that armature from the outside; so I just 
lined them up and you know what hap- 
pened. Simple little thing, isn’t it, when 
you cone to think about it?” 

“James, you know that thing—that trans- 
former you were longing for in that cata- 
log the other day? How much does it 
cost?” asked Mr. \Wallace, as he sai down 
and began to fill out a check. 

(THE END) 


DO IT ELECTRICALLY. 
When Milli Ampere first saw Volt 
Her charims past all resistance. 
ai spark coiled in his heart poor colt— 
He needed prompt assistance. 
And she, tho plhighted to old Watt, 
Could alternate affection, 
So let her eye bolt glances hot, 
Right in poor Volt's direction. 
The current of Watt's wrath flowed strong! 
He vowed Volt should not meter. 
For daughter Poly Phase had long 
Hoped that Volt would be sweeter. 
And so to Alilli Ampere, he 
A stern note did transinitter, 
Requesting she transform, and be, 
lf possible, less Iitter. 
So Milli Ampere flirted not, 
But knew that it was wise 
To reculate the rage of Watt 
And with lim synehrenize. 
Then Volt with Poly Phase did fuse— 
From her he did not roam. 
They rectified divergent views 
And started a small Ohm. 
—Il", F. Leggett. m Western Electric 
News. 
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Submersible Boat Resembles 
Sea Monster 


looking snbmersible 
Shown mi the accom- 
has tor its primary 
inventor, Mr. \Worth 


HE peculiar 
One-mai boat 
panying view 
object, +o its 


R. Barringer, of Denver. Colorado, 
states—to provide a 


vessel of this charac- 





With a Little Ingenuity Amateur Mechanics Can Construct a One-Man tO 

Submersible Boat of the Type Here Shown. 

into Flexible Rubber Extensions, the Same as in a Diving Suit. An 
Electric or Comprest Air Motor May Propel the Device. 


ter constructed so as to contain a single oc- 
cupant and provided with suitable mecans 
whereby submercency of the vessel as well 
as its travel thru the water may be con- 
trolled by the occupant. He nentions, 
among other advantages, that it should 
prove useful and convenient for submarine 
observations and in the removal of sub- 
merged mines and for various other similar 
and analorous purposes. Also the inventor 
claims that his device can be used as a 
diving suit, and can be readily donned by 
the individual. 

“The hody of the submersible diving suit 
is preferably made of aluminum. The front 
or nose portion of the body is provided with 
transparent panes or windows, as shown, 
thru which the occupant can see either to 
the riglt or left and forward. Suitable rub- 
ber or other flexible water-proof compart- 
ments are adapted to receive the lower 
limbs of the operator. An electric motor 
is arranged to operate a propeller. the motor 
receiving its current frum a storage or 
other battery. But this is not all. The in- 
ventor takes Time by the fore-lock and 
Practsses satety first. He t 
comprest-air moter with a storage tank con- 
taining air under high pressure fur operat- 
ine it, all of which is used to drive the 
propeller. Suitable vents are provider for 
the efflux of vitiated air as well as air in- 
lets or ventilators, which are arranged in 
the top wall of the body. These vents are 
fitted with suitable valves, such as the float- 
ball type, which will antomatically close, 
due to the pressure of the water upon sub- 
mergence. An el ic light bulb is alse 
arranced in the top of the body, which 1s 
supphed with current trom the storage bat- 


+ 
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Sleeves made of rubber or other suitable 
tHlexible immaterial are attached on the front 
of the body on either side to accommodate 
the arms. These are fitted with suitahle 
gloves to receive the hands of the oper- 
ator. To submerge, the “human fish,” a 
collapsible tank 
is arranged on 
the under side 
of the body. 
The tank js 
equipt at its 
lower end with 
suitable valves 
and lhand-holds. 
There is also 
provided a pipe 
connecting thie 
comprest air 
tank to the 
upper eud of 
the collapsible 
bellows tank, iu 
which pipe line 
there is placed 
a suitable valve. 
When it is de- 


sired to sub- 
merge, the bel- 
lows tank is 
collapsed, the 


air being ex- 
pelled froin the 
tauk thru snit- 
able valves. 
This results in 
the displace- 
ment of the ves- 
sel. so that it 
will submerge. 
When the op- 
erator desires 
rise to the 
surface, he 
withdraws his 
arm from one 
of the sleeves and opens a comprest-air 
pipe valve froin the storage tank into the 
collapsible bellows tank, thus expanding it 
and causing the vessel to rise, owing to the 
increased buoyancy. 

Finally, the inventor tnentions that it will 


The Arms and Legs Fit 
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of course be understood that the vessel may 
be provided with an oxygen supply tank, 
so as to afford an ample supply of oxygen 
duritg prolonged submergence of the ves- 
sel. If there is anything under the heay- 
ens that this inventor forgot, we have failed 
to perceive it in looking Over his patent, but 
he might have conscientiously attached a 
69 cent alarm clock to the rear wall of the 
inner Compartment so as to arouse the subh- 
marine explorer from prolonged slumber, 
which inight result disastrously in the event 
the “ship” became uncontrollable and started 
off on a long jonrney toward forcign 
shores. We presume the sailor carries suf- 
ficient tea biscuits in his box to weather the 
vovage, and providing he has the fore- 
sight to procure a few dozen choice tea and 
bouillon capsules as adapted by the United 
States Army for emergency rations, he 
should have a delightful cruise. Bon 
voyage! 


PREDICT AERIAL MAIL SERVICE 
BETWEEN EUROPE AND 
AMERICA. 

All mails between Europe and the United 
States eventually will be carried by air- 
plane, according to Lord Morris, who has 
championed a movement before a I’arlia- 
inentary Committee for the establishment of 
a port of call for Atlantic aerial liners on 

the west coast of Ireland. 

Already, he says, a regular claily mail ser- 
vice by airplane is maintained hetween Eng- 
land and France without interruption by 
the weather. 


BRITISH TANKS CARRY THEIR 
OWN “CARPET.” 

The photograph herewith shows a giant 
British tank ready to go into action. This 
tank is fitted with a new superstructure, 
which comprises a rugged steel wire tunber 
“carpet.” Jt is used to breach shell-holes, 
guileys and trenches, in making advances 
over rough ground. This “carpet” is quickly 
uncolled when needed. and is very effective 
on muddy ground. The giant caterpillar 
treads or belts do not grip into the mud 
when the carpet is used, and thus one of the 
greatest drawbacks to the use of the tanks 
has been overcome. This photograph is 


one of the most remarkable taken during 
the war and shows British infantry rein- 
forcements accompanied by tanks, all await- 
ing orders to “get into it.” The smoke from 
the battle almost obscures the tanks and 
men in the background of the picture, 


Unhampered by the Heavy Shellfire, This Re-enforcement of @ritish Infantry Has Been 


Brought to the Front ano Are Awaiting Orders to Get into ([t. 


One of the British Tanks 


with the New Superstructure, Which Is Used to Carpet the Mud Which the Caterpillar: 


Wheels Do Not Grip, ts Advancing. 


The Smoke from the Battle Almost Obscures the: 


Tanks and flen in the Background of the Picture. 


WWW.americanradiohistorv.com 


March, 1919 


ELECTRICAL EXPERIMENTER 


785 


Experimental Physics 


By JOHN M. FURIA, A. B., M. A., (Columbia University) 


Radio-activity—Experiment 108. 


RAP a photographic plate in a 
piece of perfectly opaque black 


paper. Lay a coin on top of the 


paper and suspend a pinch of the 
mineral Uranium a little above the 
Set this aside for a few days, after 


coin. 





The Crookes "Spinthariscope,’’ Which Dem- 

onstrates [n a Popular Way the Wonders of 

Radium. These Can Be Purchasea On the 
Market. 


which time develop the plate. A shadow 
picture of the coin such as one would 
obtain after exposure to X-rays will 
appear on the plate. This is precisely 
the experiment that Henri Becquerel, 
of Paris, performed in 1896, which 
led him to the conclusion that 
Uranium is a source of rays that af- 
fect photographie plates and which 
have the power of penetrating opaque 
objects just as X-rays do. The rays 
are known as Becqucrel Rays, after 
their discoverer, and the phenome- 
non is called Radio-activity. Shortly 
after Becquerel’s discovery Madame 
Curie, of Paris, assisted by her hus- 
band—Prof. Curie, made an investiga- 
tion of all the known elements to as- 
certain which of them possest this 
saine remarkable property that 

ranium possesses. She found that 
Thoritm in any of its compounds 
was a radio-active substance (Thor- 
ium is the chief constituent of Wels- 
bach gas mantles). During the inves- 
tigation Madame Curie noticed that 
Pitchblende (the crude ore from 
which Uranium is extracted) which 
consists of Uranium Oxid to a great 
extent. discharged her electroscope 
(a test for radio-activity) about four 
times as fast as pure Uranium does. 
She concluded that the radio-activity 
of pitchblende was due to some un- 
known element in it more powerfully 
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radio-active than either Uranium or Thor- 
in. After a tedious and difficult re- 
research she succeeded in separating a few 
hundredths of a gram of this Intherto un- 
known element from several tons of pitch- 
hlende. This new clement which she nained 
Radiunt proved to be a million times more 
radio-active than Thorium or Uranium. 
Radium has attracted the attention of the 
foremost scientists the world over. 

Before proceeding with the following ex- 
perinents Jet us note carefully the follow- 
ing characteristics of Radium. The Radium 
atom is heavier than any other atom. Ra- 
dium constantly emits three distinct kinds 
of rays namely alpha, beta, and gamma 
which 1 shall refer to by a, 8, and ¥ re- 
spectively. a, 8, and ¥ rays all affect photo- 
graphic plates, discharge a charged clectro- 
scope and are deflected by magnetic helds. 
a and 8, both impart electric charges to 
hodies they come in contact with. In par- 
ticular, the @ rays are not as penctrating 
as the 8 and ¥ rays; they are deflected by 
a magnet in a direction opposite to the di- 
rection of deflection of 8 rays and travel 
at ahout 20,000 miles per second. The 8 
rays are like cathode rays and they travel 
at from 50,000 to 180.000 iniles per second. 
The vy rays are not deflected by a magnet 
but they have greater penetrating power 
than either the a@ or B rays. Froin these 
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Fig. 103 


Almost Unbelievable is the Fact that the DOlsintegration 
of t Gram of Hydrogen Liberates Enough Energy to Raise 


1,000,000 Tons to a Height of 300 Feet. 


Woolworth bly 
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properties, we conclude that « rays are 
streams Of positively charged particles 
(atoms of Helimn); 8 rays are negatively 
charged particles like cathode rays, i. ¢., 
electrons and 7 rays are irregular pulses 
like X-rays. 


Gold leof-- 





A Sensitive Model of Gold-Leaf Electroscope 
Suitable for Use in Radio-Active Measure- 
ments. 


Experiment 109. 


The goldleaf electroscope, one of the old- 
est electrical measuring instruments 
known and which was described in the 
lesson on “Static Electricity,” was used 
merely as a detector of the presence 
of an electrical charge. Tliis same in- 
Strument in a delicate form is used to 
measure electric currents of very 
sinall magnitudes where other instru- 
ments fail. In Fig. 98, A is a metal 
Case (a Cocoa can serves admirably ; 
in fact an authority on the subject of 
radio-activity made the statement 
that he secured better results with a 
home-made cocoa can electroscope 
than with the fancy priced, highly 
polished commercia) instruments). 
A inetal rod E (about 1/32 inch in 
diameter) passes thru an insuiating 
plug D, made of ebonite, amber or 
sulfur. € and F represents insula- 
tion of the same material as D. B 
and G are metal rods like E. bent as 
in the figure (hairpin with the enamel 
scraped off is quite satisfactory). H 
is a narrow strip of gold or aluminum 
foil about one and one-half inches 
long and 1/32 inch wide, (The nar- 
rower the strip the more sensitive the 
electroscope). To cut the aluminum 
or gold foil the following method has 
been found best. Place the foil be- 





tween two Sheets of thin paper, 
Press the edge of a razor flat against 
the “sandwich” and carefully saw 


(Continued on page 806) 
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fig 10-8 


Fig. 100-A—Set-Up of Electroscope, Telescope and Scale far Conduct- 
ing Radium Measurements. 


Successive Experiments in Charging and Discharging the Electro- 
scope Used in Radio-Active Measurements. 
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Amateurs Win 
Alexander Wireless Bill Is Kulled 


HE Alexander Wireless Bill and its 
amendment 4s reported in our last 
two issues has been killed. On Jan- 
unary 15th the Merchant Marine 
Committee and tlie House of Repre- 
sentatives cave the Administration’s move- 
ment toward Government ownership of 


public utilities a very definite set back. By 











A Modern St. George. 


unanimous vote it tabled the bill which was 
to authorize the Navy Department to take 
over and operate permanently all radio sta- 
ions 

As our readers will remember from our 
January issue the bill w: sored and 
urged by Secretary Daniels. Repesentative 
Bankhead made a motion to table the bil 
and Chairman Alexander characterised the 
proposed plan as hopeless task.” He 
added: “In view otf the sharp difference 
of opinion both in the Committee and in 
the House on this subject. 1 weld be 





By H. GERNSBACK 


impossible to put the bill thru at this ses- 
sion.” 

As our readers will remember from our 
January issuc, the original Alexander bill 
proposed to make all wireless stations Gov- 
ernment owned, and the present wircless 
law, the act of 1912 was to be changed to 
such an extent that the amateurs were to 





be climinated entirely from the Radio field. 

The Alexander bill and our views thereof 
were printed in full in our January issue. 
As this issuc, however, did not appear on 
the news-stands until the 15th of December, 
and inasmuch as the hearings on the bill 
began a few days earlier before Mr. Alex- 
auder’s Committce at Washington, the 
E_rcetricalt. EXprertMeENTER sent out some 
50,000 Ictters to amateurs apprising them 

f che impendiny measure. This movement 
had its immediate result. and official Wash- 
ington was deluged with a storm of pro- 
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testing letters, which not only reached Mr. 
Alexander’s committee but every Congress- 
man and Senator of the United States as 
well. This tnparalleled unity of the Ameri- 
can amateurs had an instantanous effect in 
Washington, and even before the hearing 
started, a number of amendments, all of 
which favored the amateur more or less 
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Yes, Mr. Alexander, We Cannot Tell a Lie, He Did it with His Littie Pen. 


were rushed thru, printed and distributed. 
There were at least three amendments of 
which we have record. One of them, the 
last one dated December 11 was printed in, 
full in our February issue. Before the hill 
was definitely killed, however, we had in- 
formation whicli tended to show that the 
Government was not ready to make wire- 
less a Government ownership affair. As 
far as the amateur was concerned we were 
not at all disturbed, for we said: 
“As a matter of fact as things stand 
(Continued on page 835) 
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Americas Greatest War Invention 
The Rogers Underground Wireless 


(Special Interview to the Exretricar Experimenvrer.) 


By H. Winfeld Secor 


(Associate Member Institute Radio Engincers.) 


An invention which has been termed the greatest American war achievement is the Rogers underground and sub-sea radio system. The Roget's 

system docs away entirely with aerial wires, and it is only a matter of months now before all aerial wire systems the wortd over will be pulfted 

down. Wonderful things have becn accomplisht by the new Rogers underground system, chief of which is the total ctimination of static and 

the increase of the loudness of received signals, which is often as high as S000 times the usual strength. Interference, too, is done away with 

almost entirely now. The Rogers invention is of tremendous importance and revolutionizes our previous ideas on wireless to an extent 

never dreamt of before. We urge every onc interested in radio to read the accompanying authoritative article which discloses the full technical 
data on the new system for the first time in any periodical. 


Baltimore and Washington, also in 
New York, back in 1880. These 
were seen by the writer and are 
wonderful pieces of mechanism. 

The Rogers laboratory, which 
comprises sevcral large rooms, is 
lined on all sides with glass cabinets 
containing electrical apparatus 
which he has invented from time to 
time thru his studious career. <A 
novel and original high frequency 
generator was another of the de- 
vices that. greatly interested the 
writer. It employed a jet of water 


HE greatest invention in the 
field of wireless telegraphy 
since Marconi first placed 
commercia) radio-communi- 
cation on a firm basis by his 
historic experiments in Italy, and 
later in England, is without a shade 
of doubt this latest triumph of 
radio research—the “Underground 
and Sub-sea Wireless”, conceived 
and developed to a working stage 
by an American scientist and inven- 
tor, James Harris Rogers. Mr. 
Rogers is known as a second Edi- 





















son, among his towns-people in 
Hyattsville, Maryland, where he has 
lived for tnany years, and now the 


whole world acclaims )iim. 
Tho HUET eH HUT et area eR TT OR MIL 


it Is Revealed Now That the 
Navy Department Had Been 
Using a Powerful Undersea 
Wireless During the War. The 
instruments and System Were 
Invented by James H, Rogers, 
of Hyattsville, Md., and were 
Adopted by the Navy Depart- 
ment as an Invaluable Addition 
to the Wireless System of the 
Navy. The Two Lower Photos 
Show the Inventor, Mr. Rogers, 
in His Laboratory at Hyatts- 
ville. 
QUA SUEDDTTTATAAE TNA MANTA aPePTE babedsSTTLETTUDTEYT ADT PTT 


Who is Mr, Rogers? 


James Harris Rogers. 
practically unknown a few 
years ago in radio circles, 
except by a few select radio 
men who were invcstigat- 
ing his invention for the 
Navy Department, has 
practically becomne over- 
night the center of all at- 
tractions in the field of 
science. Mr. Rogers is a 
son of the confederacy and 
a veteran of the great Civil 
War. He has followed clec- 
trical cxpcrimenting ever 
since aud has been a strong 
devotee of radio tclegraphy 
since Marconi performed 
his first experiments in thus 
new branch of applied 
science. Fle is a_ refined, 
cultured southern gentle- 
inan who makes you feel at 
home at once; an invariable 
attribute of all of the truly 
great. Ar. Rogers was oneof 
the first inventors ot the 
“printing telegraph” and his 
full-sized working models 
saw actual commercial ser- 
vice on a circuit between 








Bholos by International Film Service 
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shunted by a large capacity, the 
stream of water being connected to 
high potential source of direct 
current. High frequency currents 
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Top Photo Shows Antenna 
Wires Being Placed in River by 
Mr. Rogers’ Assistants. The 
Inventor Has Found that His 
System Works Just as Well 
Under Water as Thru the Earth. 
All of the High Power Stations 
in the World, from Nauven and 
Lyons to Honolulu, Are Heard 
in Mr. Rogers’ Laboratory at 
Hyattsville, Md., Shown In the 
Center and Lower Views Here- 
with. The Author of This Arti- 
cle Also Heard the Transatlantic 
Stations Coming in Loud and 
Clear. Mr. Rogers’ Invention Is 
the Greatest in the War and Its 
so Recognized by the Govern- 
ment. 


NUATAv “OF PMT 


of any range up to the Itmit 
of audibility, or about 30,000 
cycles per second, could be 
readily obtained with this 
apparatus. The writer 
merely cites these facts to 
substantiate the standing of 
Mr. Rogers in the scien- 
tiic field. Hundreds of 
other electrical inventions 
have been made by this 
modest genius of the quiet 
little Marvland town of 
Hyattsville, and the princi- 
pa) outstanding fact of alf 
of his work is that he can 
show you a working model 
of each of these inventions. 
unlike many other iventor= 
whose ideas exist ouly on 
Paper, and which often fall 
down, miserably, wheu ac- 
tually built and tested. 

In this connection it 1s in- 
teresting to consider tor a 
moment that not one of the 
new wireless ‘static and tn- 
terference preventers’ pro- 
posed to the guvernient 
radio experts during the 
war, proved practicable in 
the feast. 
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The Rogers Undersea Wireless Opens Up an Entirely New Fleld to Submarines and Ship Communication. 
that Submarines Had to Come to the Surface to Intercept Radio Messages, but the Rogers Invention Has Upset All This. 
Test a U.S. Subsea Boat Submerged Off the American Coast to a Depth of 8 Feet and Picked Up Nauen, the German Station. 
Feet Stations with Wave Lengths over 12,000 Meters Were Easliy Picked Up. 


of 21 


Olficial recoznition of Mr. Rogers as 
the one and ouly original inventor of “Un- 
der-yround and Sub-sea Wireless Commun- 
ication,” was soon forthcoming, and here it 
is in brief. These two official letters of 
recognition of Mr. Rogers’ wonderful and 
revolutionizing invention represent but a 


Hyattsville, Md., 
January 13, 1919, 


fir. Nikola Tesla, 
Nea Vork City, N.Y, 


Dear Dr. Tesla:— 


I have sust read with great tn- 
terest your article in the Electrical 
Ivperimenter, For years [ have 
been ao firm beliewer in the theory 
that far distunt acrials were actu- 
ated thru the medium of the Earth 
and not thru the ether above. and tt 
is a source of great satisfuction that 
so iuestrious a personage as your- 
self has held te the same belief. 1 
have never meta scientist who would 
entertain such a proposition wntil | 
demonstrated to them results de- 
scribed tn the enclased paper, ulus- 
trating «ne of the ways 1 have 
found for utilizing the energy so 
clearly and forcthly described by 
yen. fam, nevertheless, confronted 
by some who will not give up old 
theories. If you wauld do me the 
great honor of writing a few lines 
upon the setentific featire 1 would 
decm ita great favor. 


Should vou chance to be wr Wash- 
ington at any time f will be highly 
ygratiped to haze you visit my lab- 
cratury and witness the results ab- 
tained 


Very sinecrely 


(Styned) J. Tlarris Rogers. 


very small fraction of those he has received 
from radio cngineers of ligh repute in all 
parts of the world, congratulating him on 
his masterly work. The Navy Department 
has just permitted information on the 
Rogers system to be given out, and how 
well ther kept their seerct during the World 
War, during which time this system has 
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Accomptisht. 


heen in use hy the Navy Department, may 
he judged by the fact that radio inen every- 
where are amazed at this feat. The dis- 
tinguished radio savant Prof. George W. 
Pierce of Harvard University, congratu- 
lated Mr. Rogers heartily when he first 
tested and heard the new = systeny work 
thrn salt water, which he at first thought 
alsolutcly impossilsle. 

Bclow we vive the two letters of official 
recognition by the Navy Department of 
Mr. Rogers’ accomplishments, which are all 
that we have space for. 

Jn response to an inquiry from Clarence 
J. Owens, director general of the Southern 
Commercial Congress, Admiral Griffin, U. 
S. N., chief of the bureau of steam en- 
ginecring, wrote under date of Deceinber 
27, 1918, as follows: 


“In reply to your question regarding the origin- 
ator of the underground radio system. you are 
advised that Mr. J. H, Rogers of io Md., 
was the originator of this system. There have been 
other claimants ta methods of underground radio 
signalling, but none were useful, within the Navy 
Department’s knowledge to the extent of heing a 
valuable asset to the general scheme of radio corn- 
munications, The introduction of Mr. Rogers’ re: 
ceiving system marked the beginning of the use of 
underground] a¢rials for receiving, to great ad- 
Vantage over raised aérials, and has been valuable 
to the Navy during the war.” ; 

Kear Admiral Strother Smith. then Capt. 
Simith, wrote Alr. Rogers on December 7, 
1917: 

“IL is a great pleasure to ine to feel that I have 
been instrumental in bringing the result of your 
work before the Navy Department and assisting 
somewhat in putting it into actual practise, Ont 
of the many thousand ideas presented you ean 
renlize that a very, very small percentage are valo- 
able aed it is worth at Jeast a year’s work to get 
onv that I feel will give lasting benefit to the ser- 
vice that I take pleasure in serving.” 

The Navy Department Interested. 

Thru Dr. George H. Lamar and Senator 
Blair Lee the discovery and the status of 
the patents were hrought to the attention 
of Secretary Daniels of the Navy. Secre- 
tary Daniels ordered inquiry into Mr, 
Rogers’ claims, which showed that his in- 
vention worked, and requested Sccretary 
Lane to give special consideration to pend- 
ings patent applications. 

Secretary Daniels then submitted the 
Rogers system to Rear Adimiral (then Cap- 
tain) Strother Smith, who called into con- 
sultation Capt. Hooper. These othecers 
made a tharo study of the system and found 
it practicable, Capt. Hooper ordered it in- 
stalled at New Orleans first and since then 
it has been employed at Belmar, N. J.,* and 


ather stations. 





"At the time of wriling this article the Belmar 
Trans-Allantec Reeciving Station is still employing 
the Kogers underground antenna. 
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Marconi Recently Stated 
Ona Recent 
At Depths 
Has Also Been 


For a decade Mr. Rogers has heen study- 
ing radio subjects, and long before the 
United States entered the war he had ex- 
perimented with the problem of ridding 
aerial communication of this static atmos- 
pheric electricity. He disagreed with all 
authorities who believed that the air, and 
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= To the American Radio — 
= Amateur: : 
= ITHIN the next few months = 
= peace will be declared and the = 

amateur wall be allowed to operate = 


TIE UGE 
siatiaeeete 


his station as before. Thanks to 
Mr. Janes H. Rogers, it will not, 
however, be necesary for you to 
put we an aerial again—at least not 
for receiving. Elevated aerials will 
be a thing of the past, and well 
they may. 

But ordinarily the amateur would 
not be permitted to use the under- 
ground acrial systein om account of 
Mr. Rogers’ fundamental patents. 
The writer, however, in conversa- 
tion with Mr. Rogers, prevailed 
upon him to allow amateurs the 
free use of his revolutionary, as 
well as epoch-making invention. 

Mr. Rogers thru the ELecrricar 
ExprrimeNnterR therefore wishes to 
announce that he personally has no 
objection if amateurs use his sys- 
tein privately. It should be under- 
stood that the inventor only gives 
this permission to amateurs as such, 
and that this permission, of course, 
does not extend to firms er corpu- 
rations or to individuals engaged in 
commercial Radio work. 

- We wish to congratulate our 

readers upan this important deci- —_ 
— ston of Mr. Rogers, who certatuly 
deserves the everlasting gratitude 
of all Aimcrican Radio Amateurs. 


H. GERNSBACK. 
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not the earth and water, was best suited 
for wireless communication, 

At first Mr. Rogers used the earth alone 
for sending: messages to amateurs stationed 
near by. Using an audion Imlb, he then 
buricd a wire from his laboratory and heard 
Philadelphia and other stations, Further 
experiments were conducted at a laboratory 
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near Bladensburg, 
which he calls 
“Mount Hooper.” in 
honor of Commander 
Hooper of the Navy, 
who rendered excel- 
lent service in adapt- 
ing the invertion to 
the needs of the 
Navy Department. 

When Mr. Rogers 
first stated that mes- 
sages could be re- 
ceived and sent from 
submarines when 
submerged it was 
unanimously declared 
to be impossible and 
the officials of the 
Bureau of Standards 
were not ajone in this 
belief, as no less a 
personage than Mar- 
coni declared at a 
banquet given in his 
honor in Washington, 
that when wireless 
was used on sub- 
inarines, “it was 
necessary for the 
submarine to come 
to the top in order 
to catch the ether waves.” 

To demonstrate more clearly the under- 
ground system and to show how it could 
be used in trench warfare, Mr. Rogers 
constructed an underground station, wholly 
inclosed beneath the surface of the earth. 
there being no visual] existence of it out- 
side. This place 
in Prince Georges 
county was visited 
by some ver 
noted men, includ- 
ing Dr. Abrahain, 
the head of the 
French Scientific 
Commission, who, 
upon entering the 
cave at Mount 
Hooper exprest 
his amazement 
and remarked, 
“the Germans 
can’t get us here.” 
Lieutenant Pater- 
not, of the French 
Scientific Commis- 
sion and the radio 
representative of 
France, also heard 
his native stations 
talking and = ex- 
prest equal satis- 
faction, pleasure 
and amazement. 
How He Con- 
ceived the Under- 
ground System. 

The writer 
asked Mr. Rogers 
just how he came 
to form the idea 
of the “Under- 
ground and Sub- 
sea Radio.” He 
explained that 
from his very first 
study of the 
method of trans- 
mitting radio sig- 
nals by means of 
an elevated an- as 
tenna, the ques- eo 
tion constantly dL 
presented itself to 
his mind—-‘If $50 
units of power are 
past into the 
aerial, then what 
becomes of the 
equal amount of 
energy which 
passes into the 
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Rogers in His Laboratory. 


ground?’ He became so obscest with this 
conundrum that he finally asked several 
prominent radio savants this question. 
What do you suppose the answer was?— 
“It is dissipated in the form of heat in the 
ground,’ they answered. But still Mr. 
Rogers thought they were wrong and now 
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he has proved it. 
Another early idea 
of his in the theo- 
retical aspect of 
radio - communication 
was as follows, and 
very logical it was, 
too,as you will agree: 
Hle held that 1f the 
outer crust of the 
earth is a conductor, 
and the surrounding 
atmospheric envelope 
is an tesulator, then 
how infinitely better 
must the former be 
for the transmission 
of any form of elec- 
tric current. 

To Mr. Rogers’ 
mind it was more 
reasonable to suppose 
that the energy liber- 
ated at the base of an 
atrial was propa- 
gated thru the earth 
as well as thru the 
ether above, and that 
an elevated aérial. at 
great distance, would 
be actuated by them 
as effectually as if 
the waves reached the same por:nt thru 
the ether above; when the waves thru 
the earth reached the base of the aérial 
the potentia] of the plate would be raised 
and lowered and the aérial would accord- 
ingly be energized. Thus was his basic 
and original idea conceived and settled upon. 

Mr. Rogers’ first 
trial with the un- 
derground  wirc- 
less to nearby 
radio amateurs 
began about seven 
years ago, but his 
theory of the rea- 
son why it must 
work was formu- 
lated over ten 
years ago. Fur- 
ther, he conjec- 
tured that much 
less power would 
be required to 
propagate a wave 
or current thru the 
earth’s conducting 
crust, which for 
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Various Arrangements of the Rogers Ground Aerlal System, Including the Submarine “Under- 


water’? Antenna. 
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one thing has 
smaller geomnet- 
rical dimensions, 
than to propagate 
it thru the insulat- 
ing atmospheric 
envelope alone. 
See Fig. 1. 


The Theory of 
Operation. 


A number of 
other radical ideas 
were entertained 
for several years 
by Mr. Rogers, and 
mn the course of 
time he has found 
that his ideas were 
correct—it 
worked! it 
worked! And now 
the radio experts 
far and wide are 
holding a_ post 
mortem inquest on 
their theories and 
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Llow | Invented the Audion 


By Dr. LEE de FOREST 


Written exclusively for the Electrical Experimenter 


HE first conception of a detector of 
Hertzian waves which should employ 
the mediuin of heated electrodes or 
heated gas came to me as follows: 
In the summer of [900 1 was ex- 
perimentiny On a new type of electrolytic 


PEEP NP 824 E38> 1906 


The First State In the Development of the 
Audion by DOr. Lee de Forest. The Aerial 
and Ground Were Connected to Two Elec- 
trodes Placed In the Flame of a Bunsen 
Burner, with Successful Results. 


detector, duing this work at night in my 
room in Chicago. The receiving apparatus 
was placed on a table beneath a Welsbach 
gas hurner. A spark coil which | was using 
as my source of oscillations was located in a 
closct about ten feet distant. One night | 
noticed that whenever I closed the switch 
of the spark coi] by means of a string run- 
ning across the floor from my table to the 
coil, there was a decided change in the 1il- 
lumination from the Welsbach burner. The 
light from the gas mantel increased very 
perceptibly and resumed its normal low 
brilliance as soon as the sparking ceased, 
This phenomena continued and imprest it- 


Ne 824,637 - 13906. 
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2heored 
Filorments 
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Here the Piacing of the Two Heated Elec. 

trodes !n a Vacuum Bulb Is Carried Out, as 

Well as the Finai Adoption of the Cold 

“Wing.” This Device Works Equally Well 

with Both Electrodes Hot, Thus Disproving 
Any “Rectification” Theory. 








self strougly upon my attention. My first 
thought was that 1 had discovered a new 
form of detector of Hertzian waves, of ex- 
traordinary sensitiveness, and was, natural- 
ly. much enthused, as any young investi- 
gator would have been under similar cir- 
cumstances. But upon closer investigation 
of this novel phenomena I found that when 
the door of the closet was closed, or al- 
most closed, the effect of the spark upon 
the gas burner ceased! This proved con- 
clusively that I was dealing with sound 
waves coming upon a sensiuive flame and 
not with electrical waves. 

The delusion lasted, however, long enough 
to force upon my mind the conviction that 
heated gas molecules were sensitive to high 
frequency electrical operations, and I deter- 
mined to investigate further at my first op- 
portunity and actually discover evidence to 
substantiate my theory. I was unable to do 
this until the fall of 1902 or '03 when | 
returned to my gas mantel experiment. I 
first attempted to investigate the new de- 
tector phenomena by using two needles of 
steel, or platinum. placed close together in 
the incandescent Welshach mantel. These 
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Later the "Third Eiectrode’’ Resolved Itself 

into a Grid, Which Was Placed Between the 

Wing and Fliiament, Where It Could Act 

with the Highest Efficlency. In This Form 

tt Has remained Practically the Same to the 
Present Time. 


two needles were connected to a dry bat- 
tery and telephone receiver. I was, how- 
ever, unable to obtain any appreciable cur- 
rent between the two electrodes in the 
mantel. I then investigated the flame of a 
Bunsen burener and soon found a point in 
the ontside envelope of the flame where an 
appreciable current did pass between the 
two electrodes, making a soft fluttering 
sound in the telephone receiver. (See Fig. 
1, Patent No. 824,638, issued in 1906.) Then, 
connecting one electrode to an antenna and 
the other to the earth, I heard for the first 
time signals in the telephone recciver; sig- 
nals which represented clearly the sound of 
the transinitting spark. Here at last was 
aclually demonstrated my carnest belief in 
the existence of this new detector principle. 
My next step was to enrich the gas flane 
by’ putting a lump of potassium or sodium 
salt in the flame directly below the two 
platinum electrodes. This increased ioniza- 
tion catised increased flow of battery cur- 
rent, and a corresponding increase in seu- 
Sitiveness of the new detector. I did con- 
siderable work then with various types of 
Bunsen burner arrangements for perma- 
nently enriching the gas flaine, ete., and set 
up a laboratory type of flame detector which 
was actually used in 1903 for receiving sig- 
nals from ships down the Harbor of New 
York. 

The inconvenience of supplying a source 
of was for the new detector was, of course, 
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olvious, and I sought for other means of 
obtaining the necessary heated gas and 
heated electrodes. The electric arc first 
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Hete We Find the “Third Electrode’ Placed 

Inside the Bulb, Where It Logically SBe- 

Jonged, as Dr. de Forest Polnts Gut. Fig. 4 

Shows the First Use of the ‘Stopping’ 
Condenser. 


suggested itself. I anticipated that while 
this are would be a detector, it would be 
exceedingly irregular and noisy in the tele- 
phone receiver. This was found to be the 
fact. The battery fed the are thru the 
primary of the transformer, in the sccond- 
ary of which was connected the telephone 
receiver, and, altho at times the looked for 
response to electric waves was thus ob- 
tained, the noise in the telephone receiver 
from the arc was so deafening that the idea 
was abandoned. 

The next plan which suggested itself to 
ine was to use incandescent filaments tn an 
enclosed chamber. This arrangement as 
well as the gas detector, was illnstrated in 
my patent No. 979,275, which bears the first 
date of November 4, 1904. This patent ap- 

(Continued on page 817) 
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The First ‘‘Three Electrode’ Audion Had a 
Plece of Tinfoll Wrapt Around the Outside 
of the Bulb—a Principle Frequently ‘'Redts- 
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de Forest Electro- 
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Gigantic 1,400 K.W. Radio Station 
at Lyons, France 


NE of the most powerful wireless 
Stations yet designed is that now 
nearing completion at Lyons, 
France, and we are indehted for 
the following description of this 
remarkable and extremely high power radio 
station, representing the very latest ad- 
vances in radio engincering, to Dr. Lee de 
Forest, the well-known American radio 
engineer and scientist who has recently re- 
turned from a trip thru Europe. Dr. de 
Forest stated 
that apparently 











no expense was ey ae 
being spared in ITN AG 
the design and Nn i te 
construction of \ = a “ 
this now § fa- ip. 4 J 

A 7 
mous Lyons Dew NCE « 
station, and i, <.~ atts 
that the engi- \ e 1 
neers were ap- o a 
parently having 


. . HOLST 
everything — a 


carte blanche, 
tor there seems 
to be no limit 
to the appar- 
atus installed, 
and in = con- 
templation for 
installment at 
this powerful 
station. 

A glance at 
the map shows 
that Lyons lies 
southeast of 
Paris, and 
about half wav 
between Paris | 
and Marseilles. 
This station has 
been, and is at 
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the present 
time, handling | 
all of the offi- me 
cial Govern- Coup'ng contrat hones 
ee me? A Plan View of the Powerful 
: and Distinct Forms of Transmitters Installed 
United States, in a Wing of the Building, Not 
communicating Spark Sets Are Situated. 


principally with 

the powerful 

new naval radio station at Annapolis near 
Washington, D. C. The Lyons station is in 
daily communication, and has been in con- 
nection with various parts of the Continent, 
as well as Africa, different countries of 
asia, and many other far-flung places in all 
parts of the globe. 

At first this may sound somewhat exag- 
gerated, but when the great capacity of this 
radio station and the extremely efficient ap- 
paratus used is considered, it will seem all 
the more reasonable and possible. To begin 
with, the Lyons station has a very large 
aerial, comprising twenty strands of phos- 
phor-bronze cable stretching away over a 
distance of 2,400 feet and supported on eight 
steel masts, each of which rises to a height 
of 650 feet. The masts are placed about 
800 fect apart. It is interesting to note in 
this connection, as Dr. de Forest pointed 
out. that the engineers responsible for the 
design of this station have found that con- 
trary to the generally accepted idea con- 
cerning the directive effect of inverted “L” 
acrials of this type, that where great dis- 
tances and long waves are concerned, the 
comparative efficiency of transmission in 
any certain direction about the antenna docs 
not differ appreciably. The general direc: 
tion of the present antenna its north and 
south, as the arrow shown in the plan view 
of the station indicates, the free end of the 
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huge antenna poimting toward the south. 

The acrial conductors at the station end 
are fan-tailed together as shown and a large 
twisted cable forming the lead-in, leads 
down thru a cupola on top of the building. 
underneath which there is a large and very 
elaborate circular antenna switch from 
which lead separate connecting aérial wires 
to the various transmitting apparatus, sev- 
eral distinct types of which are installed in 
this station. 
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in Duplicate as Shown. 
Personnel and Administration Office. 


The lay-out of the station buildings has 
been well planned, and the Jarger bnild- 
ing, containing all of the long distance 
radio transmitting equipment, is in the form 
of across. West of the large building there 
are two small structures, a small one con- 
taining a 3-K.W. high-frequency generator 
of the Bethenod (French) type, having a 
speed of 6,000 r.p.m. operating at an antenna 
frequency of 80,000 cycles: The building 
next to this houses a 150-K.W. arc gen- 
erator of the Elwell type, and this trans- 
mitting set has an antenna lead running to 
the central aérial switch in the main sta- 
tion building. This particular sect is of 
great intcrest to Americans, as it is the one 
which has been used in transmitting all of 
the official Government messages to the 
United States. It has been operated right 
along with a United States naval radio 
crew, and has becn very busy night and 
day. The powerful arc-oscillation gener- 
ator has been in use continuously, and has 
often been run ({wenty-four hours at a 
stretch, only shutting down the arc period- 
ically for renewing the electrodes. 

The following description of the main 
station transmitting equipment, which is be- 
ing installed in duplicate, is given in thie 
order of its installation, the first apparatus 
described being the older. 

In the long northerly wing of the station 
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New Radio Station Located at Lyons, France. 


Shown Here, Running Eastward from the Point Where the 150 K. W. 
This Wing Includes a Laboratory, Tape Punching Room, Quarters for the 


of the main building there are i stalled two 
150-K.\W. spark sets. These are somewhat 
similar in design to the well-known Fessen- 
dei: spark transmitter at Arlington near 
Washington, D. €., and those who are fa- 
militar with that station and the hnge con- 
deuser and tuning transformer dimensions 
and equipment there used, will have some 
idea of what this apparatus looks like. The 
lugh tension leads from the step-up trans- 
formers, pass thru large plate-glass parti- 
tions to the 
condenser and 
oscillation 
transformer 
rooin, The con- 
densers are 
placed in banks 
and provided 
with necessary 
switches, bus- 
bars, ete. for 
connecting 
them up in 
series, parallel 
or in series- 
parallel, as may 
be necessary. 
The oscillation 
transformers 
are very inter- 
esting as they 
are huge af- 
fairs, each 
Spiral being 
composed of 
many turns of 
heavy copper 
strip, the di- 
mensions of the 
strip being § 
wches wide by 
Yinch thick. 
The convolu- 
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al | tions of the 
[oo il ee |) helix in = each 
. case are well 


supported and 
installed on 
large porcelain 
insulators, and 
one of the coils 
on each trans- 
foriner nnit is nade movable for adjusting 
the coupling, or distance between primary 
and secondary, in the manner here illus- 
trated. As will be seen, the movable pri- 
mary coil is placed on a small truck mounted 
on four wheels, which rest on a pair of in- 
sulated tracks. The coupling is changed 
whenever desired, by simply pulling on one 
or the other of two ropes attached to thie 
carriage in the manner indicated. When a 
change in inductance is to be made in one 
of these oscillation transformer windings, 
it 1s accomplished by changing the position 
of one of the lead cables connected to the 
Spirals, the end of the cable being fitted with 
massive clamps, which may be fastencd at 
any point desired on the spiral. 

The eastern wing of the main station will 
shortly contain two radio frequency al- 
ternators, as the plan view shows, one of 
these being of the Gencralt Electric-Alex- 
anderson design, rated at 150 K.\V., and the 
other set being of the Bethenod (French) 
design, rated at 150 K.\V. also. These sets 
are tuned and adjustcd to operate at an 
anteuma {frequency of 20,000 cycles, By 
means of the cleverly arranged antenna 
switch-gear, either of these sets can be con- 
nected up to the antenna. Also, when nec- 
essary, two such sets may be connected in 
parallel to the antenna for extra long range 

(Continued on page 817) 


There Are Six Different 
The “Receiving Rooms’* Are 


1.VHO the majority of experimenters 

ace interested in the subject of 
X-Rays, little attention has been 

given to the study of the atra- 

zielet rays. These rays have heen 
extensively studied by Finsen and other in- 
\estigators and were found to have a wave 
length of about .0002 mm, This is far too 
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Conducted with Uitra-violet Light. 
for Producing These 


Rays In Quantity Is 
Herewith. 


of the Future. 


short a wave to be seen hy the human cye, 
iat their production ts usually accompanied 
lw manifestations of visible hght. 

All of the apparatus required to produce 
these rays 1S extremely simple and is to he 
found in nearly every expcrimenter’s work- 
shop. Tig. 1 shows how the apparatus is 
connected: C, is an induction coil giviig a 
spark i inch or more in iength; L, is a 
Leyden jar or other form of high voltage 
condenser; H, is a coil consisting of 10 or 
more turns ot heavy wire (a good wireless 
hetix will do very well) aud G, is the gen- 
erator of the wltra-ciolet rays. It consists 
of a spark gap whose terminals are com- 
posed of iron or steel nails. A convenient 
form of cenerator may be made out of a 
short leneth of card-board tuhing, dhru 
which the nails are driven. A yap of & 
melt must be left between the nails. A 
small opening must be cut in the tube for 
the rays to pass thru. A quartz (not glass) 
window may be placed in the opening, if 
desired. Sce photograph. A small spark 
gap may he placed at X. it desired. 

The following are some simple experi- 
ments with the ultra-violet rays. 

Experiment No, 1:—Secure if possible a 
prece of willemite (which is a= natnral 
silicat of zinc). When the willemite is ex- 
poscd to the ultra-violet rays it will 
Rucaresce with a pale greenish color. This 
is a test for these rays. 

Several other substances besides wille- 
‘nite will fluoresce when exposed to these 
rays. among these are sodium silicat, 
fluorescin, aesculin, sulfate of qutrtun, also 
platino—harium-cvanid screens, such as are 
used for X-Ray purposes. 

Experiment Noa. 2:—One of the most 
pecnhiar properties of the ultra-violet rays 
in their ability to lomze air; that is. to make 
air a partial conductor of electricity. The 
fullowing three expernnents demonstrate 
this property of these rays. 


Some of the Most tnteresting Experiments In All Sclence Can Be 
The Simple Apparatus Requlred 
itiustrated and Deseribed 
Ulitra-violet Rays Will Soive Some of the Great Problems 


ELECTRICAL EXPERIMENTER 


By J. C. MORRIS, Jr. 


Make two disks of metal about 5 inches 
in diameter. Place one of these on top of 
an electroscope. Suspend the other about 
% inch ahove the electroscope. Now charge 
the electroscope with either positive or 
uegative electricity. Focus the ultra-violet 
rays between the plates. The electroscope 
will soon be discharged, due to the ionizing 
(rendering con- 
ductive) elfects 
of these rays. 

Ewpertment 
No. 3: — Start a 
small induction 
coil and separate 
the secondary 
terminals just 


beyond the 
sparkiny dis- 
tance. Focus tlie 


snltra-violet rays 
on the spark gap. 
The spark will 
now jump the 
gap, due to the 
ionizing effects 
of these rays, 

Experiment 
No. 4:—Take 
two small imetal 
sheets and separate them a short dis- 
tance apart. Connect these plates in series 
with a powerful high voltage battery and a 
Very sensitive galvanometer or telephone re- 
ceiver. No current now flows, due to the 
resistance of the air gap. Focus the rays 
between the plates and a minute current 
will now flow, due to the ionizing effects of 
these rays. 


Evperiment No . §:—Start the generator 
of the ultra-violet rays. Place a piece of 
class in front of the opening and examine a 
piece of willemite. It does not fluoresce. 
Substitute a piece of qnartz or of ice in the 
place of the glass. The piece of willeinite 
will now fuoresce. This experiment shows 
that glass is opaque to these rays, while 
quartz and ice are transparent to them. 


Fixperiment No. 6;—There are certain 
substances which are able to transform the 
shart ultra-violet rays into visible rays of 
light. A Geissler tube is a generator of 
these rays and may he used to show the 
fluorescence of certain substances. Make a 
fairly dilute solution of sulfate of quinin. 
and add a few drops of sulfurie acid. Yar- 
tially immerse a Geissler tube into the so- 
lution and connect with an induction coil 
or preferably to the positive pole of a 
static machine. While the tube is being 
operated the solution will appear to ve lignt 
blue in color. 

Other substances 





besides quinin will 
fluoresce. Some of these are aesculin 
(from horse chestnut bark), fluorescin, 
and hydroquinon, such as used in photog- 
raphy. 

These are only a few of the many in- 
teresting experiments which can be per- 
formed with these rays. The photograph is 
a picture of the author's apparatus for gen- 
crating these rays. The study of the ultra- 
violet rays is exceedingly interesting and 
will amply repay the time spent in making 
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Experiments With Ultra-Violet Light 


the apparatus. It represents an tmcommor 
held for experiment and one that holds 
much promise for the future of science. 


WORKSHOP ACCIDENTS. 


It is well to know what steps should he 
taken in the case of the minor accidents 
that may happen to handicraftsmen and 
experimenters in the prosecution: of their 
hobhies. These are mostly in the nature of 
cuts, scalds, and bruises, It is a good plan 
to keep a lump of alum handy to stop the 
bleeding in the case of small cuts. Toilet 
aluin, sold by druggists, is the best, and is 
frequently used by those who shave them- 
selves. 

A simple clean-cut wound should be 
cleansed in cold water under the tap, which 
geucrally stops the bleeding at the same 
time, after which the sides should be 
brought together carefully and supported 
by strips of sticking plaster held in position 
by a bandage. 

Wounds inflicted by rusty uails and other 
pieces of metal often lead to serious inflam- 
ination or blood-poisoning. These ill ef- 
fects may be prevented by the following 
very simple remedy, Place a little brawn 
sugar on a fire shovel and heat until it 
smokes, holding the wound in fumes for 
several inimutes, A few seraps of clean 
woolen rag will answer the same ourpose, 
but sugar 1s best. Peroxid of hydragen and 
iodin tincture are reliable solutions for 
treating wounds which involve abrasions. 

Some boracic ointment shonld always be 
kept available in case of burns and scalds 
resulting in a raw surface, or a strong sSo- 
lution of washing sada may be used. Se 
vere burns, and in particular those caised 
by splashes of molten metal, are best 
treated with raw linseed oil potrred over the 
lnirn and covered with a pad of lint. 


= C 3 ee — — = 7 — 
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Hook-up of Spark Coll, Condenser, Induc- 
tance and Spark Gap for Producing Powerful 
Uitra-violet Rays.—Fla. 1. 





* 


Small splinters of steel] or wood are often 
run into the flesh and cannot be removed 
with the fingers alone. In the absence of a 
pair of fine pointed tweezers an ordinary 
sewing needle may be employed. Heat the 
end of the needle, or dip it in peroxid of 
hydrogen, iodin, or carholic acid and water. 
to kill any germs on it before touching open 
cut. Slip the eye of the needle over the 
protruding end of the splinter, pive it a 
twist to make it wrip, and then raise thic 
needle when the splinter will come out as 


well in most cases. 
Cozxtributed by H. J. GRAY. 
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HEN the experimenter is con- 
structing a pieee of apparatus, 
whether it be an imstruinent cabi- 
net or one of Tom Reed's famous 
clocks, he is confronted with the 
proidem of finishing the woodwork on it, 
ef such there he. We often find that this 
last process is neglected to a degree where 
it is a detriment to the appearance of the 
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Water stains are commonly used for such. 

Water stains are very penetrating. and tf 
properly made will bring out the grain of 
the wood very heautifully. instead of cloud- 
ing it as most oil stains do. Their chief 


fault les in the fact that they raise the 
grain, involving additional sandpapering to 
obtain a level surface, but this ix offset by 
beauty of 


the additional the finished 





instrument, and as “looks is everything’ to — product. 
the mninitiated, we should give the 
matter a little more time and study. 
‘There are a number of general 
preecesses tised in finishing a piece of 
wood, namely: Sandpapering. Stain- 
ing. Filling, Shellacking, Varnishing. 
Ruling and Polishing, in the order SANOPAPERED- | 
in which they occur. Each of these SURFACE OF WOOD / 
will he treated separately, also any STAIN =—4| 
subdivisions which may coine under FILLER | 


thems; but we should bear in inind 
that it is not always necessary to use 
all af them, and so the finisher should 
Luew the exact processes he is going 
my tive before starting any piece of 
work, Also, all of the material re- 
quired should be at hand, so that the 
work may proceed expeditiously and 
without waste of time. 

The first operation, that of sand- 
papering is to give the wood an abso- 
lutely smooth surface and prepare it 
for the filling. It is assumed, of 
course, that the wood has already 
heen planed reasonably smooth. so 
that No. 0 sandpaper is about right 
for the job. A sandpaper block about 
four inches square and one inch thick 
alivtild he prepared, taking care that 
one of the four-inch surfaces 1s per- 
fectly fai, with no high corners. The 
piece of saadpaper 16 placed under- 


mcath the block, the surplus sides fyyesuccessive 
torte ny aml the sandpapering done — STAGES OF FIN!SH- 
ATRKOSS the grain. eter sand- {NG AWOODENCABINET 


paper with the erain, a5 this produces 
hint grooves on the suriace, especialls 
with Soft woes, 

(ine other precaution should be 
nojed. He careful when sandpapcring 
close to the edges, they will be 
rounded off Wf yor hear down too 
hard. If desired, a piece of scrap 
wend whoae surface is Hush with ehe 
work cay be tail of against the 
edee, sq that the sandpaper will pass over 
14 this piece when it reaches the edge of 
the work. After these operations are com- 
pleteel, dusting off is in order, and it should 
he dane thoroly, to remove every particle 
of dirt from the surface. 

We are next ready for staining the wood, 
if we clesire to change its color in any way. 
Remember, however, that staining is only 
resorted to when we do not wish to finish 
it in its natural state, but have decided 
either to emphasize its own color, or give it 
another in imitation of some other wood. 
Most hard woods are more beautiful in 
their own color than they are in a false 
dress, 

There are two kinds of stains in common 
use, and both have their faults and good 
points. These are: Oi) stains, in which 
the pigments are reduced to a workable 
consistency by ‘the use of turpentine, 
naphtha, ete.; and water stains, which, as 
indicated by the name, use water in prep- 
aration, and hence must use water-soluble 
pigments. The main advantage of the oil 
stains is that they do not raise the grain 
of the wood, and du not show the laps of 
the brush strokes upon soft, open grained 
woods such as white pine, poplar, ete. 
Upon hard woods, however, they do not 
penetrate deep enough to be desirahle, and 


SHELLACKING | 
VARNISH 
POLISH | 


Be Carried Out 
Must Be Thoroly Sandp 








This Illustration Shows Clearly the Successive Stages to 
in Polishing a Wooden Cabinet. 


High Polish ill Be Hard to Attain. 


in addition to the two classes of stains 
just mentioned there are the aniline stains 
which have practically sipplanted all the 
others. When buying colors for the aniline 
stains, it iS necessary to namie the color, as 
aniline black, aniline red, or whatever it 
may be. Some good formulas for each 
class of stains are given herewith, these 
having been compiled by a cabinet maker of 
many years’ experience. and their accuracy 
can be vouched for. Ready-made stains 
can be bought almost as cheaply, however, 
and if time is an asset, these are advisable. 


Mahogany. Koil logwood chips in aie closed 
vessel with twice their hulk of water for several 
hours; sirain. and add a small quantity of chlorid 
nf lin to give it reduess. Two coats are necessary 


Walnut Permanganat of Potash...... 1 ounce 
OU Gh a eo, a 1 ounce 
NACE Dre eeeetees ; sas ee 1 quart 


dissolve, strain, and appls several coats. 
Cherry. Reduce the mahogany stain for cherry. 
Qak. <Asphallurn Gun............... 4 pound 
Turpentine ..........---20005- 1 pint 
Ehony. Nissolve exiract of logwood in wood 
alcoho] to the sirength wUesired, strain, and apply. 
Develop the color by going over the work ean a 
solution of muriat of iron. made by mixing equal 
parts of W and alcohol. 


Yellow. Turmeric Powder 
ELC CAIUS IME sg oa Me 2 © oo gy x wee [ pint 


Allow this to stand several days, shaking it often 


Strain for use. epppans_sauer al coats. 
Antline Mahogany. ismark hrown.....1 ounce 


WHEE cone nee ee 3 quarts 
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ood Finishing for the Amateur 


° 
typical of all aniline 


whe 
stains. 

Antique Oak. UDnissolye asphallum in naphtha. 
waking ai overs thin mixtune: the tiller used 
should be the antique hiler. | 

The third step is filling the wood, if stain- 
ing has been neces-firy, and by this we en- 
deavor to Jevel up the surface, and get a 
nurror-like smoothness. dt is best to pur- 
chase fillers ready-inade, as it is difficult to 
get the proper consistency. They consist of 
very fine silex stone, m a mixture of 
half linseed oi) and half turpentine, 
with the proper culoring matter 
added. After the filler has been ap- 
plied, and its color begins to change 
to a dull flat appearance, it is time to 
rub it off, using a piece of flax or 
heinp tow for the purpuse, and rub- 
bing until the surface is quite smooth. 
the work should not be allowed to 
dry thoroly. 


After nlling, shellacking is re- 
sorted to with hardwoods, in order 
to close up the pores completely. and 
prevent the sinking in of the varnish. 
which would otherwise leave tiny 
pinholes on the varnished surface. 

* Pure grain alcohol shetlac. either the 
orange or the white, should be nsed, 
mixed in the following proportions : 


ahove forinula is 


SliellaGes cera ee eee on 4 pound 
L pint 


After alluwing the shellac to dry for 
six or cight hours, sandpaper with 
No. 00 sandpaper. being careful of 
the corners, and also to nse but little 
pressure, so as not to cut thru the 
coat of shellac. With new. sand- 
paper it is best to rub two pieces to- 
gether several times to remove the 
danger of seratching. 


When applying varnishes a brush 
suited to the size of the work should 
he used, and the operation should be 
performed in a room temperature of 
at Jeast 70°, to insure free owing. 
Altho it 1s impossible to tell just how 
to variish successfully, practise being 
the only way to Jearn. a few simple 
rules may be given. Apply the var- 
nish with the flat of the brush, along 
It the grain; then rub it out crossway> 
to get an even application; finally 
finish it off with the grain. Care 
should be taken not to skimp on varnish, 
and yet at the same time not to put too 
much on. This is another matter where 
practise ts the only real teacher, 


After one coat of varnish has been ap- 
plied and is thoroly dry, ‘the surface is 
rubbed sinooth, using ground pumice stone 
and a pad of rubbing felt. The finer grades 
of pumice stone, as F and FF, are the best, 
as there is Jess danger of seratching thru 
the varnish. One should alhwavs rub with 
the grain aud not bear down too hard at the 
beginning or end of the strokes. Sore lin- 
seed oi] should be at hand as rubbing oil, 
the felt being dipt imte the oi) and then into 
the pumice stone, a quantity of the latter 
this adhering to the felt. Cleaning off 
should be done at onee, using soft cotton 
waste for this purpose. Woods having 
coarse fibers shonld not be rubhed until 
two or more coats of varnish have been 
applied, waiting each time until the previ- 
ous coat is drv. This is necessary or the 
Rbhers will come up above the surface. thru 
the varnish. 

Having rubbed the surface perfectly 
smooth we may now give it a lich polish, 
or we may leave it with a “dead" finish. If 
polishing is elected we may proceed in 


(Continued am page Si) 
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~ Expermmental Chemistry 


ILICON is the central element in the 
mineral world. hike carbon is in the 
animal and vegetable kingdom. Un- 
like carbon. silicon never occurs 1n 
the free state. Next to oxygen, it 15 
the most abundant element. Oxygen is es- 
timated to make up nearly halt of the solid 
crust of the earth. and silicon to constitute 
about a third more. Its occurrence ts chiefly 





Circuter Gloss Furnoce 


Fe 





Fig. 160. A Circular Glass Furnace: A—Fire 


Clay Pots. B8—Openings for Introducing 
Blowpipe. C—Chimney. Source of Heat. 
E—Roof, from Which Heat Is Reflected 


Downward. 


in combination with oxygen in quartz and 
silicon dioxid (SiO:). This non-metathe 
oxid is often further united with some 
metallic oxid, such as aluminum oxid 
(A):0;) to form a silicate. It is, further, 
the chier constituent of nearly all rocks, 
and consequently, also of the soils which 
have resulted from the decomposition of 
rocks. It is also found in ashes of many 
plants. having assisted to make up their 
mineral structure. Despite the fact that 
this clement is so widely distributed. the 
eleinent itself has been, until recently, sep- 
arated from its compounds only with such 
great difficulty that it was only a curiosity. 
By the present methods of reduction it 1s 
no longer difficult. 


History. 

Amorphous silicon was first separated 
and isolated in 1810 by Berzelius in an im- 
pure form. Later, in 1823, he obtained the 
pure element, by fusing together iron, car- 
bon, and silica (Silicon Dioxid Si0:). De- 
ville prepared the crystalline variety in 
1854. Phipson in 1864 first reduced it by 


macrnesium. 


Occurrence. 


As previously stated, the element does not 
occur in the free state. Its affimty for 
axygen if so great at a high temperature 
that in early ages, when the earth was a 
molten mass, the silicon all combined with 
oxygen to form silicon dioxid (Silica 
SiO.), this later uniting with metallic 
oxides to torm silicates. 


Preparation. 


Amorphous Silicon is best prepared by 
mixing equal parts of powdered and well- 
dried white sand (SiO.) and magnesium. 
This mixture is placed in a test tube and 
heated with a Bunsen flame. The reaction 
soon begins with a glowing which rapidly 
extends thruout the entire mixture. 


si O; + 2Mg = Si + 2 Mg O 


By ALBERT W. WILSDON 
Thirt y-Fourth Lesson 


SILICON 


The cooled, hardened product is pow- 
dered and then washed with dilute Hydro- 
chloric Acid to remove the magnesium 
oxid. The product thus obtained is an 
amorphous, brown powder, which, when 
heated in air ignites and burns with the 
formation of the dioxid SiQ:. 


Silicon is insoluble in water and acids, 
except hydrofluoric, which dissolves it 
readily. 


The crystalline variety is prepared by 
fusing sodium silico-fluorid with aluminum, 
or zine and sodium: 


Naz Si Fe + 4 Na = 4 Na F + Si 


The liberated stlicon dissolves in the 
fused metal and on cooling crystallizes. 
The crystals are separated from the mass 
by treating successively with hydrochloric. 
boiling nitric, and hydrofluoric acids. 
Crystallized silicon is also prepared in an 
electric resistance furnace froin pure silica 
sand and finely pulverized foundry coke. 


$iO.+2C = Si+2CO 


Properties. 

The silicon of the silico-fluoric process is 
in the form of dark, octahedra) crystals, 
possessing a degree of hardness, sufficient 
10 scratch glass. They withstand white 
heat without igniting and resist the action 
of all acids except a mixture of hydro- 
Auoric and nitric, which, when hot, dis- 
solves them slowly. 


The silicon product of the electric fur- 
nace is in the form of crystalline masses 
of a dark silver lustre, It is quite brittle 
and melts at 1420°C. 


Highly 
refractive 


Not lughly refrochve 
10 light 





Fig. 161. INustrating Various Cptical 


Properties of Glass. 
Glass. 

\What a common substance! Among the 
many necessities of daily lifc, few manu- 
factured articles are more important than 
glass. The importance of this substance 
will be brought home forcibly when we 
only mention that without it the sciences 
of Chemistry and Physics and all branches 
utilizing the microscope and telescope (see 
Fig. 161) would probably never have been 
advanced to their present elevation. Bac- 
teriology and its allied studies would have 
Leen unexplored, and as a result the lives 
of many who have been cured by inicro- 
scopic ¢xaminations and subsequent proper 
treatinent would have been sacrificed. Aside 
from the fact that it is an everyday neces- 
sity, being employed among other cqually 
important uses, as a container for the milk 
which ts delivered in the morning, the 
glasses used for drinking purposes; in rural 
districts as chimneys for lamps: and in 
large cities and dwellings for electric lamp 
and gas lighting. It would tax the reader 
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too much to even for a moment try to 
imagine what kind of an existence we 
would have without our glass windows. It 
would mean that we would have no use for 
clocks, as our time would be controlled 
solely by the sun and noon. Imagine if 
you can such a superstructure as the Wool- 
worth Building, as well as many others, 
practically a city in itself without windows. 
It is true that there may have becn substi- 
tutes, but it is hard to conceive of anything 
which would compare with glass. 

What is this substance which we could 
hardly do without? Generally speaking, it 
is an amorphous mixture of the silicates of 
calcium or lead with those of an alkah 
(Potassium or Sodiuin), obtained by fusing 
sand (Silicon Dioxid), lime or lead oxid 
with sodium or potassium carbonat. The 
cheaper grade of glass contains instead of 
the alkali carbonats a mixture of either one 
of the sulfates and coal dust. Thus the 
sulfates are reduced to sulfids. which form 
silicates with the sand. Upon the coimposi- 
tion depends the degree of fusibility, hard- 
ness and refractive powers of the glass. 
Thus we must distinguish between the va- 
ried kinds, 

Lime (Plate) Glass: This grade is much 
cheaper, harder and /ess fusible than “lead" 
glass. It is either a soda or potash-lime 
glass. The soda-lime glass, which is readily 
fusibie, is the commoner sort, such as is 
used where cheapness is desirable, such as 
is used for window glass, plate glass, hot- 
tles, etc. The fotasii-glass, also known as 
Bohemian and Crown glass, is a silicate of 
lime and potassium. This kind fuses only 
at a high temperature, and is harder, and 
withstands the action of water and acids 
better than soda-glass. For this reason it 
is used extensively for the manufacture of 
chemical glassware, which must withstand 
fairly high temperatures without fusing. 
Potash glass is used for Leyden jars. 

Lead (Flint or Crystal) Glass: Litharge 
(PbO) or red Jead replaces the calcium 
oxid of hime glass. This kind is used for 
cut-ware, optical glass, such as lenses and 
prisms, being heavy, possessing great luster 
and brilliancy. 

Replacement of a portion of the lead 
oxid by thallium oxid or boron tri-oxid, 
causes the refractive property of the glass 
to be increased considerably. The horon 
glass is called “strass” and finds use in the 
manufacture of imitation gems. 

The varied colors of glass are obtained by 
the addition of various metallic oxids or 
salts. Blue glass is inade with cobaltic 
oxid or cupric oxid; fF ielet glass, by using 
manganese dioxid; Red by metallic copper 


(Continued on page 831) 





Lots made of retracttory fire clay 
for akitg G/aes 
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Fig. 159. The Ingredients Used In Mak- 
ing Glass Are Placed In Refractory Fire 
Clay Pots Such as This, and Then 
Melted at a Great Heat In a Furnace. 
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This department will award the following monthly prizes: First Prize, $3.00; Second Prize, $2.00; Third Prize, $1.00. 
pues of cn mee at aa ta Suiits Co ae UTE oe oo things with old apparatus or old material 
e most useful), practical and origin ea subm o the itors o is Gepartment, a monthly series of pri i ; 
For the beat Idea submitted a prize of $3.00 is awarded; for the secand best idea a $2.00 prize, d ; OO brizes will be awarded. 
article need not be very elaborate, and rough sketches are sufficient. 


The 
and for 


Make sketches on separate sheets. 














We wili make the mechanical drawings. 








and for the third best prize of $1.00. The 


Use only one side of sheet. 








SECOND PRIZE, $2.00 


SIMPLE RECTIFIER MADE FROM 
POLARIZED RINGER. 


The inaterials required are: a low-re- 
sistance polarized telephone bell, two pair 
of binding posts. preferably rubber-covered. 
about 3” of 14” x 3/16” brass or copper 
strip, and a plain wooden base, 4” x 3”. 
and two silver dimes. 

Remove the gongs from the bell and 
mount it on the base by ineans of two 
oblong blocks of wood, to the ends of 
which are screwed the attachment lugs on 
the bell; the blocks in turn being screwed 
to the base. Bend up 1” of each brass 
strip. To the upper portion solder half 
of a dime, previonsly filed to a smooth sur- 
face. Solder the other two halves of the 
dimes onto opposite sides of the hammer; 
sec sketch for arrangement of parts. These 
two strips must be held down to the base 
by a pair of small screws. The two pairs 
of binding posts should be placed at op- 
posite ends of the base. Connect as in 
wiring diagram. 
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Simple Rectifier Constructed From Polarized 
Ringer. 


This rectifier will only handle currents 
from 1 to 9 ainperes without dangerously 
overheating and operates best on 25 cycle 
frequency. Connect the terminals leading 
from the coils directly to the 110 volt A. C. 
current; direct current at about 50 volts 
D. C. will be obtained at the other termi- 
nals, due to auto-transformer action and 
drop due to resistance of contacts. Lubri- 
cate the armature pivots. 

Contributed by GEORGE LUNGE. 


FIRST PRIZE, $3.00 


HOW TO MAKE A TABLE LAMP 
FROM SHEET METAL. 


Cut four pieces of sheet iron, brass or 
copper. as per Fig. 1, solder togcther and 
then cut one piece as in Fig. 3, and fasten 
to this. Then cut one piece like figure 
Z, and bend as on dotted lines, making a 
stand three inches square and twelve inches 
high. Put this thrn the opening in the 
completed base nutil it strikes bottom, then 
solder securely; cut a hole for the cord 
about one inch from the top of the base. 








Next cut one piece (Fig. 6) for socket and 
solder socket base securely to this. then 
wire np, putting wire thru base and solder- 
ing top on. For the shade holder cut four 
pieces of 4%” iron or brass wire and solder 
as in Fig. 4. For the shade cut fonr 





ae 
Fig. 3 


bottom 


119.4 
Roe holder 


Se, 


ee 
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Top of stavd -: 


Tr 
i 
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fig. 5 
shove 


(t is a Simpte Job to Cut Out the Parts far 
Making the Table Lamp Here Shawn. Cop. 
per or Brass Gives a Fine Finish. 


pieces (Fig. 5) and solder; then fasten 
to holder. You can glue a picce of felt 
on the bottom of lamp. <A ten-cent can 
of Mission Green enamel will make an 
attractive color for the lamp, if it is to 
be used in the den. 
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The shade inay be made quite artistic 
at small expense by cutting ont the side of 
the shade in some such pattern as shown. 
These are backed up by pieces of ground 
glass cut after the pattern of Fig. 5. or 
figured glass may be purchased reasonably 
at any hxture shop. If made of brass 
the lamp inay be polished and lacquered or 
given an oxidized copper finish. Sich a 
lamp will prove very useful in the camp 


and bungalow, 
Contributed by M. F. HOLMES. 





THIRD PRIZE, $1.00 


HOW TO MAKE A COMBINATION 
VOLT AND AMMETER. 


A combination meter can he made from 
a burned out or otherwise damaged wind- 
ing of a volt or ammeter of the permanent- 
inagnet pocket type. 

Reinove the andl winding and rewind with 
No. 26 silk covered or enaineled magnet 
wire, fastening the negative end to the 
shell or negative terminal, and the other 
end io the positive terminal. This is the 





Details are Here Given for Building a Com- 
binatian Valt-Ammeter From a Pocket Style 
Volt Meter or Battery Gage. 


weak current reading, such as for old cells, 
coils, etc. 

The volt reading is obtained by connect- 
ing a resistance (R) of varied size at J, 
and terminal V, which is tested by a dry 
cell reading approximately 1% volts. 

The ainperes are now read by connect- 
ing a piece of No. 22 or 24 copper wire 
(A.W.) in shunt with the coil at J and 
a suitable switch, SW, to the case. The 
proper length may be found by testing with 
a cell of known ampcrage. 


Contributed by L. W. CAMERON, 
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AUTHORS!!! 


All matter intended for pwblica- 
tion—not only by us, but by any 
other magazine or newspaper as 
well—should be written on one 
side of the paper only and in ink. 
if it isn’t, somebody else must copy 
part of it off on another sheet be- 
fore it is given to the printer. 
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HOME-MADE PERISCOPE FOR 
READING TEMPERATURES 
AND OIL GAUGES. 


The submarine commander has found the 
periscope invaluable for readily locating en- 
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A Peacetime Periscope to Make Reading of 
Scales Easy tn (naccessible Places. 


emy vessels and obtaining his bearings 
under war-ttine conditions, and any elec- 
trician or engine room attendant, who has 
once used one of these home-made peris- 
copes for reading meters, oil gauges or ther- 
mometers in inaccessible places, will never 
be without one. To make one of these per- 
iscopes, procure a piece of round or sqtare 
metal tubing about two inches across. The 
tube may be of any length desired. Two 
small mirrors of Suitable size are pro- 
cured at a ten-cent store, and these are 
placed at an angle of 45 degrees, one at the 
bottom of the tube and the ather at the 
top of the tube, tn the manner shown. The 
imace of the scale is reflected in the top 
mirror, thence down the tube onto the face 
of the lower mirror, and then ont thru the 
opening in the tube to the cye. In some 
cases. these meter-reading pcriscopes are 
fitted with flashlight bulb at the top and a 
push button and battery on the base of the 
tube suitably secured in place, in order that 
the gauge may he illuminated. 





———— 


MAKING FLEXIBLE-CORD 
COVERS. 


Cut a strip of cloth, any kind and any 
length, half an inch wide, fold it length- 
wise as in Fig. 1, with the wrong side out 
if there is a wrong side, and sew a line of 
machine scatch down the side as shown. 
Don't try to sew too near the edze. 

Next, run a piece of stout twine thru 
with a tape needle. as shown in Fig. 2. 
When thru, gather the upper edge of your 
cloth tube torether, as in Fig. 3, and sew 
it to the piece of twine. Don't try to tie 
your twine, as that makes rather too large 
a knot to start thru easily. 

Now hold the other end of the twine in 
one hand (or if vour tube is very long. tie 
it to a door-knob) and with the other hand 
work the puckered end down inside, with 
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eel ita. 


a 


a imotion like pulling on a glove-finger, 
(Fig. 4). Once started. there is not the 
slightest difficulty. 

Fic. 5 shows the end of the operation. 
with the completed tube coming thru, right 
side out. with the seam concealed, and with 
the extra flap serving to stuff the tube and 
make it plump and round, The conductor. 
composed of a dozen braided wires from 
your old Ford secondary, is run thru with 
the tape needle, and there you are. Cost 
per vard, exactly $0.00. 

I have a particular affection for this in- 
vention because [| had a dollar on it once 
—about the only dollar I ever did wring 
from Science. The stenographer was aim- 
ing to replace a broken belt-loop on her vel- 
vet coat, and was stumped to know how the 
tailor had got the seam inside. Recogniz- 
ing my old process, 1 was explaining it to 
her, when the boss came in and bet me a 
dollar I couldn't do it. The girl made the 
tuhe, I ran the string, manipulated a second, 
and “Psst!” thru it went, like a rat two 
jumps ahead of the feline. The boss 
handed over his dollar, while the stenog- 
rapher said something which in polite 
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Pst! An Alcove Secret! Our Friend Reed 
Tells Us How the ae Got the Seam 
Inside. 


ladies’ language is equivalent to—“Well, 


I'll be d——d !” 
Contributed by THOMAS REED. 


ANOTHER STORM GLASS OR 
BAROSCOPE. 


Potassiuin nitrat........ 
Ammonium chlorid..... 
Absolute alcohol........ 
Alcohol 


Put the mixture into a bottle 18 inches 
in length and 34 inch in diameter, and cover 
the mouth with a piece of perforated 
plaster. 

It the weather is to he fair the insoluble 
matter will settle at the bottom of the tube, 
while the liquid remains pellucid; but previ- 
ous to a change for rain, the compound will 
gradually rise, the fluid remaining trans- 
parent. Twenty-four hours before a storm 
or very high wind the substance will be 
partly on the surface of the liquid, appar- 
ently in the form of a leaf; the fluid in 


Gr. 30 
Gr. 36 
Fl, Dr. 6 
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such cases will be very turbid and in a state 
resembling fermentation. 


Contributed by ARTHUR SCHALLER. 


NEARLY PERFECT — WHAT 
1/1000TH INCH ACCURACY 
MEANS. 


Such is the perfection of modern ma- 
chinery that 1/1000th of an inch is a large 
error in metal working, tho a sixty-fourtn 
of an ineh was near enough for the crafts- 
man of fifty years ago. Optical goods, like 
lenses and prisms can now be made with 
surfaces accurate to 1/50,000th of an inch 
without undue difficulty, and for the most 
exacting purposes of scientific research it is 
possible to make a flat or curved surface to 
an accuracy of one millionth of an inch. 

But even snch marvelous accuracy as this 
falls far short of theoretical precision. If 
the most perfect mirror could be magnified 
until the molecules became visible, it would 
appear anything but flat. In fact. when 
X-rays were discovered this forin of radia- 
tion appeared not to be subject to regular 
reflection like a beam of light falling npon 
a mirror. This has since been found to be 
due to the fact that the most perfectly pol- 
ished surface is relatively rough to the ex- 
ceedingly short waves of X-rays, just as a 
sheet of paper is rough to ordinary light, 
and so reHects it diffused. 

H. J. GRAY. 


Contributed by 
PREPARATION OF PYROMORPHIC 
CARBON, 


Pyromorphic carbon is a substance which 
takes fire spontaneously. It is prepared 
from lead tartrat. To prepare the lead 
tartrat mix solutions of tartaric acid and 
lead acetat. Lead tartrat is precipitated. 
This ts filtered, washed and dried in the 
air. Next an ampoule is prepared by draw- 
ing out a test tube. (See diagram.) The 
tartrat is now put in the ampoule and 
heated until no more white fumes are 
given off. It is then sealed at the constric- 
tion before cooling. After it is thoroly 
cooled and if the tip is broken off the snb- 
Stance when sprinkled out will burst into 
flame before reaching the floor. 

On heating, lead tartrat decomposes, leav- 
ing lead and carbon. These are in such a 
finely divided state that they absorb oxygen 
—thereby bursting into flame. 


LIGHTING A BUNSEN BURNER 
WITHOUT MATCHES: If a crystal of 
potassium chlorat is rubbed on the side of a 


Test tube, finished ompoules 
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An Interesting Chemical Experiment of 
Spontaneous Combustion. 


safety match box, tiny sparks of flame will 
result. This is due to the combustion of 
the phophorous on the box with the oxygen 
oi the potassium chlorat, 

Contributed by JOE BRENNAN. 


March, 1919 


Storage-Battery Ventilation for 
Submarines 


(1.285.659; issued to Bruce Ford) 

A means of ventilating the battery 
cells to the extcrtor of the shell of 
a submarine whether submerged or 
on the surface, and an automatic way 





— ss = 2 


of accomplishing this object. Each 
one of the cells is closed and a vent 
pipe is connected to its interior. 
which is arranged to discharge thrn 
and to the outside of the boat. An 
arrangement of inlet and outlet 
valves and an air pump regulates the 
discharge of the gases, acid. electro- 
lyte. ete.. that may escape froin the 
cells by accident. Also a means of 
air circulation ts provided around 
and between the elle for regulating 
the batcery temperature. 





Electrolytic Process 


(1.282.262; issued to Matthew J. 
Merritt) 


A new improvement in the manu- 
facture of copper or other metallic 
sheets by electro-deposition on a 
rotating cathode. By proper correla- 
tion of the proportion of the surface 
of the cathode whicb is immersed, 
to the speed at which the cathode 
is rotated. the formation of rough 
deposits on the deposited sheet 
causcd by liberated bydrogen may be 





Also the 
burning of the deposits by the use 


reduced to a minimum. 
of a high current density may he 
eliminated, while maintaining tbat 
rapid rate of deposit which results 
from a high current density. Also 
the coarsely ¢rystalline formation of 
the sheet which results from a bigh 
amperage during the deposit, may be 
avoided by the use ot an oily or 
gteasy coating over the surface of 
the mandrel, which is preferably 
treated with mercury. 


Annealing Metal Wire by 
Electricity 


(1,285,887; issucd to Herhert Alex- 
ander, Wyndham T. Vint and Ar- 
thur Imbery) 


Annealing and tempering of travel- 
ing steel and other metal wire has. 
reviously been accomplisht by its 
eing inade to form a part of an 
electric circuit, the ohmic resistance 
of the wire with the requisite amount 
of current flowing automatically 
roducing the desired heat. This 
invention improves on this process 
in that it consists of a means for 
the gradual heating of the wire when 
first entcring the apparatus or after 
emerging from a cooling batb there- 
in, or at both stages of the process. 
A periodicity of over 25 cycles per 
second is ot advantage in overcom: 
ing the tendency to the production 
of any electrolytic phenomena which 
may occur. 


nee 
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Collapsible Wireless Telegraph 
Pole 


(1,285,940: issued to Leon Choda- 
kowski) 

a\tta-Boy, Leon! Why didn’t you 
think of this before the war, ow 
we don't need it, thanks to Mr. 
Roger's underground radio. A _ wire- 
less telegraph pole of the collapsi- 
ble type for elevating the wireless 
antenua. It consists of a flexible 
and inflatable bag adapted for ar- 
rangement in pole formation whben 
inflated and carrying wires near the 
top. The device is so made as to 
be readily filled with gas and emp- 
tied as desired. A means of earry- 
ing the gas in tanks with the signal 
corp section may he provided for 
the filling of the bag. or comprest 
air may be used. 





Means for Recording Sounds 


(No. 1,286,259. issued to Thomas A. 
Edison 

This invention relates to an im- 
fer method of recording sounds. 
ts object is the making of records 
for talking pictures. Where only a 
single horn is tsed to catch the 
sound waves a very poor impression 
is received on the record and many 
of the sound waves are not caught 
at all. In this invention the sound 
waves are collected at a plurality 
of points which are so separated as 
to cxtend over the field or scene. [t 
also intensifies the impulses before 
they reach the recording device. A 
number of microphones and the re- 
ceivers are connected in serics while 
the battery and tbe primaries of the 
induction coils, corresponding in 
number to the receivers, are also in 
series with cach other and the micro- 








phones, 
‘luction coils are im series with eac 


The secondaries of the int 


otber and the recorder. Therefore 
no matter on what part of the stage 
a performer may be. a recorder will 
always be near and enable a com- 
plete record of the sound waves te 
be taken. 


Apparatus for Treatment of 
Magnetic Ore 


(No. 1,286,247, issued to Edward W. 
Davis). 

A device whereby it is possible to 
demagnetize magnetite ores, found in 
Certain sections of the country. By 
ticans of this process it becomes 
readily possible to quickly classify 
the various grades of the ore. : 
hopper having an open top into 
which the ore is discharged thru a 
a. This hopper also has an in- 
clined conical spout leading from it. 


AN coil encircles this cone thrit which 
an alternating current is past. This 
conical shape has the effect of 
wally reducing the influence o 


rad- 
the 





are f Lerrene 


alternating current on the magnetic 
ore, and also prevents it froin reach- 
ing 2 nettral point. The finer par- 
ticles float away over the edge of the 
tank by the overflow of excess water 
and are remagnetized, while the 
heavier partieles settle on the bottom 
of the tank- 





Stahilizer for Flying-Machines 


(No. 1,286,860, issned to Frank 
ite) 


A simple appliance to be used 
with any type of airplane for auto- 
matically controlling the balancing 
surfaces of the machine, thereby re. 
lieving the aviator to that extent. 
tt Comprises a hollow spherical body 
in two sections, with a hquid-tight 
joint between the top and bottom. 
It is adapted to contain water or 


‘other liquid, and is suspended by 





upwardly extending arms from the 
hangers. The arms are connected 
by means of pivots so as to enable 
the body to swing in any normal 
direction of flight the ‘plane might 
assume. <Any shift of this spherical 
hody tends to raise or lower a disc 
which floats on the surface of the 
liquid and this shifting dise auto- 
matically adjusts the planes and 
keeps the machine in equilibrium. 


Wireless Apparatus and Method 
Therefor 


(1,279,850; issued to William Du- 
ilier) 


The apparatus consists of a sim- 
pic, Night weight electromagnetic 
vihrator intended to produce oscil- 
lations, As a closed circiit condi- 
tion exists at starting the oscilla- 
tions. a high primary potential is 
not tlecessary, and therefore a direct 
current source of energy of low volt- 
age is sufficicnt to operate the appa- 
ratus. It operates most efficiently 
when the period of vibration of 
tbe spring ae the vibrator is in a se: 
lected ratio to the natural frequency 
of the oscillating circuit: that is to 
say, when such period of vibration 
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is either equal to or a harmonic of 
the natural frequency of the ascil- 
lating circuit. 





Target Apparatus 
(1,286,215: issued to Clarence 11. 

Brainard) 

Each plunger is so set in the tar- 
get that it immediately absorbs all 
the kinetic energy of the bullet on 
impact and then drops the bullet 
ito a receptacle. At the same time 
the movement of the plunger actu- 


ates an indicator by closing a switch 
arranged in the path of the movin 
plunger, and electrically connectc 
in the circuit with one or more an- 


uwunciators, properly numbered. 





Process and Apparatus for Induc- 
ing and Stimulating Rainfall 
(1.284,982: issued to John G. Bal- 
sillie) 

An electrical conductor is used to 
form a path for the flow of energy 
Letween earth and clouds. Tbe lower 
end of such conductor being con- 
nected to the earth and the upper 
end having a terminal of electrically 
conductive inaterial. To secure ef- 
fective connection between earth 





and clauds it is necessary to have 
the upper terminal consisting of a 
great nuinber of fine metallic points. 
‘or practical purposes this upper 
terminal consists of a mat or fabric 
sheet of considerable surface. with 
a great multiplicity of electrically 
conductive points, and its area is 
two to ten square yards. 
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Our Am eur Lab ratory Contest is open to all readers, whether subscribers or not. The photos are judged for best arrangement and ethciency of the appa- 
ratus. To increase the interest of this department we make it a rule not to publish photos of apparatus unaccompanied by tbat of the owner. Dark photos pre- 
ferred! t cht-toned ones. We pay $3.00 prize each month for the best photo. Address the Editor, “*With the Amateurs™ Dept. 
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“Amateur Electrical Laboratory’’ Contest 


THIS MONTH'S $3.00 PRIZE WINNER—E. J. J. GOBRECHT 


Te accompanying photograph shows the laboratory of this month’s prize winner. E. J. J. Gobrecht, who has certainly one of the most inter- 





esting that we have bad submitted fur some time. Everything is systematic, and there is suficient space to have a Place for everything and 
everything in its place At the extreme right may he seen an claborate switchboard containing several knife switches as well as a specially 
matic avy current rheostat. current meter. switchboard Jamp. testing lamps, telephone transmitter, ete. Storage batteries can he charged from 
this switchboard when desired. and several of them may be scen on the laboratory bench in the background, The table in the foreground contains 
: an electrolytic interrupter eperating a spark coil, a pair of home-made Leyden jars and a small Ondin high frequency coil having a primary wouns 
=| with copper rihhon, Several small dynamos and miscellaneous tuming coils. loose couplers and rheostats are to he secn about the laboratory 
: | showing that the owner has becn actively interested in the theoretical and practical study of electricity and wireless. The usual collection of 
: “miscellaneous” comprises telephone parts, hoxes of serews and nails. wet battery elements, chemicals, etc. A goodly assortment of tools are on 
: hz far the construction of the various apparatus which the author happens to be interested in. Note the beautiful model of a monoplane 
; suspended in front of the central window of the laboratory, also the partly constructed model airplane fuselage on the floor just under the 
: | center table Also do not miss the large sketch of Dr. Nikola Tesla on the rear wall. presumably eniarsed and sketched from the supplement 
: | viven with the “Electrical Experimenter’’ several years ago. There is a phonograph in the laboratory to stimulate ideas at odd moments when 
: the owners “think tank” goes dry. This is a good specimen of what the average American boy can do im making up an attractive and useful 
: \ rk he in which to try out his ideas and supplement his theoretical stndics with the actual application of the principles involved.—E, J. J. 
‘ Gobrecht, [lanover, Pa 
: HONORABLE MENTION (1 Year's Subscription to the ‘ELECTRICAL EXPERIMENTER’’) — WM. H. MOORE 
: SINE herewith contents of my laboratory. Among the usual requisites of such a laboratory there are: 1 K.AV. high frequency outfit. a Mignon 
: ] rudi cabinet, 15,000 meter coupler, together with smailer couplers, ‘phones, storage hattery and condensers. [ also have a motor-generator 
: et with which I] charge my own and other batteries. The chemical division [ think, 1s fairly complete. It contains a retort, pipettes, a hurette, 
. flasks, beakers and all reagents necessary for any ordinary experiment or analysis.—also tripod. ring stand, porcelain crucihle, evaporating dishes, 
: mortar and pestle, U-tube. drying tuhes, conical and cylindrical graduates. hydrometers, balance, ete. The electrical division contains among 
: ‘ther thipgs. severa] motors, magnetos. etc.. also an are light, resistance. step-dnawn transformer. telephone transmitter and that inevitable collec: 
= tion of miscellaneous articles commonly known to the profession as “junk.” 1 also have i set of Marconi-Victar Code Records and receive 
2 at a speed of from 15 to 20 words per minnte—Win. Il. Moore, Charleston, W. Va, 
a 
>| 
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clence in Slang 


QUEER man you will find him, Cap- 
tain A. J. Stokes, deep aud studi- 
ous, yet a mau of the world of 
sport and levity. He has nased 
ito every port in the seven seas 

and has sees the Amazon River looking 
east. It is needless to say he is independ- 





“Benny Franklin, the .Lightning-rod Kid.’’ 


ently wealthy. Yet it is evident that he has 
a speaking acquaintance with the more seri- 
ous things of life, and has thumbed the 
pages of History and Science in his speedy 
course of life. 

To-night he sat across the fireside from 
me at the club. Jn his hand he held a copy 
of a current electrical periodical. Seeing 
this, I ventured to ask, “What have you 
framed up in your noggin as being the right 
dope on the origin, use, nature and future 
of Electricity?” 

He tooked over at me and smiled a quaint 
smile. “That was just the sort of thing I 
was thinking of, the nature and future of 
the something we are wont to call ‘Elec- 
tricity —but how happened you to ask?” 

“Oh, I don’t know,” I replied; “I was just 
wondering about it myself—and I just won- 
dered what you eritertained as to it.” 





Gilbert—!t$ 


Hon. W. 
Gulity of the Term ‘Electricity’.” 


“This Tiled Roof—the 





lL. From Amber to Juice 
By Emerson Easterling 


ILLUSTRATED BY THE AUTHOR 


“T have smoked a carload of Havanas 
over this stbject,’—he lit a cigar and loiled 
back iu his chair—‘from books and men I 
have gained some certain amount of knowl- 
edge concerning our ‘Juice’. 

“Way back in the dawn of History, when 
the dim diffused light of the dawning day of 
experience made its vague appearance thru 
the hydrous canopy that surrounded our 
terrestrial abode, the unknown force mani- 
fested itself before unsecing eyes. <Accord- 
ing to some authorities, we are not in- 
formed of any observations until a Thales 
of Miletus, only six hundred years before 
Christ, carved his discoveries of the funny 
things that amber would do when rubbed. 

“Also a bird by the name of Theophras- 
tus, who seemed to be an autliority on gems, 
noted that when he shined some of his 
sparklers on his pant—(oh, excuse me! 
That duck wore a tablecloth) that the said 
sparkler would attract small objects like 
pith balls and lint from his culinary garb. 
Besides Thales and Rastus and a very few 
other guys who were ‘ou’, old Jupe himself 
made the pith balls animated by the fric- 


tional performance engendered by light- 
ning. 


‘‘Mike Faraday, Who Successfully 'Vamped’ 
Dame Electra Out of a Bunch of Her Dark- 
est Secrets.” 

“Funny it took so long from Creation 
before the old tiiners ‘got hep’ to those pri- 
mary examples, isn’t it? But I suppose that 
is what the bunch that will be here years 

anon will say of we present moderns. 

“Of course Cleopatra must have drawn 


sparks from the red nose of some enamored | 


Gaul when she shuffled across the Persian 
rug and did a Can-can before the Hun's 
crandad, some spicey morning on a winter 
visit up in Gallia. We know that it was 
static electricity, but the Egyptian Boss 
didn’t. Neither did the Dutchman. As for 
that bird—it probably struck him as a se- 
vere charm of lus friend, Miss Ptolemy, 
esq. Had you heen there and slipt her 
the ‘info’ that it was what we have chris- 
tened ‘Electricity’ that caused the prickling 
spark to play betwen Her Royal Ilium and 
Dutch’s crimson beak, she would have 
looked at you as foolishly as could have 
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been possible for such a sagacious female 
as the daughter of the Nile to look, and 
perhaps confess that you were talking rag: 
time to ler. She might proffer the chatter, 
were slic in the mood, that as near ‘Elec- 
tricity’ as she could come was the Greek 
noun 7Aexrpov and the Latin Eleetriam, and 
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“Andy Ampere, Whom Thanks Are Due for 
Such Latter-day Questions as: ‘How Many 
Amperes Has a Volt?’.’’ 


that they meant to her no iore nor less 
than AAJBER! Here she would probably 
jerk an amber dodangle from her enchant- 
ing Jocks and sneer, ‘How could tlus sting 
me here!’ clapping her jeweled digits on 
an also jeweled hip, ‘You are dismist from 
court. Lack of evidence!’ Whereupon 
you would be forced to consider yourself 
at bay. That was a way Cleo had about 
her—right or wrong. 

“Nevertheless you would be right and 
Galvani would not be as skeptical as the 
Queen. No donbt, he would swallow it 
whole and believe you outright. Then he 
nvould more than likely demonstrate his 
recent discoveries on the freshly murdered 
frogs and calves. Of course, the Bologna 
physician was deluded. We all know that a 
Prof. from the Pavian University had to 
set the populace right after Doc’s assertion 

(Continued on page 812) 
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“Prof. Voitta of WET Battery Fame. This 


Bird Would Have Invented a DRY Battery 
Sure as Nails, Even if He Wad Lived in 
‘Bone-dry* America.’’ 
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The "Oracle" is for the sole benefit of all electrical experimenters, Questions will be answered here for 
vee benefit . ali, but only matter of sufficient interest wilt be publisht. Rutes under which questions will 
e€ answered: 

1, Onty three seo can be submitted to be answered. 

2. Only one side of sheet to be written on; matter must be typewritten or else written In ftnk, no 
penciled matter considered. 

Sketches, diagrams, etc., must be on separate shcets. 

r be answered by mait free ot cnarge. 
4. Ifa — answer is desired hy mail, a nominal charge of 25 cents is made for each question. 
research work or tntricate calculationa a special rate wilt be charged. 


Questions addrest to this department cannot 


If the Questions entall considerable 
Correspondents will be informed as to the fee before such questions 


are answered. 








COLLINS-SANCHEZ HIGH FRE. 
QUENCY 3-INCH SPARK 
APPARATUS. 


(983) George Lity, West 
Wresires : 

©. 1. In the November. 1915, issue of 
the ELectTRicaL EXPERIMENTER you publisht 
an article on “High Frequency Currents 
and Apparata,” by H. Winfield Secor. Fig. 
2 shows the circuit of a Collins-Sanches 
high frequency circuit. 1 would like to 
have the following questions answered in 
the “Oracle”: 

(1) The resistance of the magnet coil 
and how to construct it. 
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This High Frequency Coll Operates on 110 
Voits A, C. or DO. C. tit Produces a 3" Flam. 
ing High Frequency Spark. The tnterrupter 
Coil Has an iron Wire Core $5” Olameter by 
3¥2*° Long. Wound with a Coll 244” Long of 
No. 28 D. C. C. Magnet Wire. Outer Diam- 
eter of Coil 135”. Vibrator Fitted with 4%” 
Diameter Silver Contacts. Condenser 5C 
Sheets of Tinfoll 2!" x 3!4”, Placed between 
Mica Sheets 6 oh Be and Measuring 
"by 4”, 


2) Ihe capacity of the condenser. 

(3) The size of the Oudin coil. 

\. 1. We give herewith diagram of the 
Collins-Sanchez high frequency apparata. 
including the dimensions of the interrupter 
magnet, the condenser, and the proportions 
uf the Oudin hich frequency coil, the latter 
being hest encased in a wax mould thoroly 
surrounding it 





10,000 METER LOOSE COUPLER. 

(984) Paul H. Gebser, Roseville, P. T. 
Cal., writes for data on a 10,000 meter 
loose coupler. 

A. 1. We give below data regarding the 
construction of a loose coupler for 10,000 
meters ; 

Primary. Sx 12” wound full No. 24 s. c ¢. 
wire. 


a USO nya ye eal TH Re 


ODD PHOTOS WANTED AT 
$1.00 EACH!!! 


Now is the tine to make your 
Kodak pay for itself in a real practi- 
cal way. H’'e are after interesting 
photographs of  ont-of-the-ordinary 
electrical, radio and scientific sub- 
jects oud are willing to pay $3.00 cash 
for every one we can use. Please 
bear in mind that for half-tone re- 
production mt a magasine, a photo- 
graph should be particularly sharp 
and clear, Of course, if a subjeet 
happens fo interest us particularly 
well, we can have the pheto re- 
touched. For the general run of sub- 
- Jeets however, it dacs not pay to go 
to such expense. Therefare, please 

tuke poins to properly focus and ex- 

pose your pictures. /t often happens 
thot a really medio¢re subject well 
photographed wins approval over an 
eveclent subject poorly photographed, 

“ind don’t send us plate or filin “nega- 

tives’; send unmounted or maunted 

“prints”. preferably a liaht and dark 


iT MMMME He 


ll 


a 


{La HI} a 


V lis li 


wd tik i 


= ONC. - 
“ls toa what to photograph: (Well, — 
that’s hard for us to say. H’e leave 


i} 


that up ta you, and cicry reader nowt 
has the opportunity ta become @ re- 
porter of the latest things in the realm 
_ of Electricity, Radio and Sceicnee. 
But, please remember—u's the “odd, — 
novel or practical stunts” that we are ™ 
intercsted in. Every phato submitted > 
should he accompanied by a brief de- 
scription of 300 ta 150 words. Give 
the “facts’—don't warry about the 
style. Uelf attend to that. Enelose 
stamps if photos are to be returned 
cand place a piece of cardboard in the 
envelope with them to prevent muti- 
lation. Look around your town and 
see whet you can find that's inter- 
esting. 
elddress photes to—kditor “Odd 
Photos’, IELECTRICAL EXPERIMENTER, 
> 233 Fulton Street, New Vark City. 


Hast at 


Secondary, 742 x 124%" wound full No. 
30 s. c. c, wire for crystal detcctor. 

For use with audion, wind full with one 
layer of No. H's. c. c. wire. 


Phi wi 


NITROGEN RADIATOR FOR 
ELECTRIC HEATING. 
(985) Jlarry B. Genders. Wednesbury, 


WWW.americanradiohistorv.com 


England, asks the Oracle Department: 

QM. 1. 1 would be obliged if you would 
give me a few particulars regarding the 
Portable Electric Nitrogen Radiator, as 
described on page 464 of November, 1918, 
issuc of “E. E." TF presurne the radiator is 
simply filled with nitrogen at ordinary at- 
mospheric pressure. J should like to know 
if an ordinary hot water radiator could be 
converted to one of the above type? Also 
would it do if simply filled with air at at- 
mospheric pressure? | suppose the effi- 
ciency would not be as great as with m- 
trogen filling. 

A. 1. With reference to converting an 
ordinary hot water radiator to an celectri- 
cally heated type, most probably with a little 
ingenuity you could do this, but, of course, 
it will not he as efficient as the nitrogen 
filted radiator. There are several electrical 
radiators on the market on the principle of 
the simple form as you suggest, i.e., com- 
prising nothing more than a suitably pro- 
tected and insulated electrical heating ele- 
ment, which is caused to either heat up 
water with which the radiator is filled, or 
im some other way to produce heat in the 
ordinary manner. 

LOW VOLTAGE, HIGH AMPERAGE 
DYNAMO BRUSHES. 

(986) John Voorhees, IJr., 
Square, Pa., savs: 

Q@. 1. I have a Jow voltage, high amper- 
age dynamo fitted with copper leaf brushes. 
How can I apply carbon brushes? 

A. 1. Concerning the replacement of the 
copper leaf brushes on your small dynamo 
by carbon or woven wire brushes, the ap- 
pended diagram, we believe, will cover your 
requirements very nicely. Many of these 
small «dynamos are successfully changed 
over in this way. The brush holders being 
either of the round or square pattern, should 
be clamped or in some way secured to the 
brush holder studs on your present rocker 
arm. You can obtain the round type brass 
brush holders complete with springs and 
hrushes from any electrical repair shop or 
electric fan dealer. 


Kennett 


Dumerticols 
Joposite ” 





Proper Setting of Carbon Brushes on Low 

‘Voltage Dynamo, These Replacing Flat 

Copper Brushes Which Did Not Prove 
Satisfactory. 


When the round type of brushes are used 
(Continued on page 802) 
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TE 
Draftsmanship 

| letus tell you about iS SS Se 
the Chicago ‘‘Tech” sSe5 a Se SSESS SESS 
method. The free SESS Ss 
lesson will show en 
you how well 
equipped you are to 
follow Draftsmanship. Enroll 

in the course only if you decide that you 
can take it up to advantage. No cost, 
no obligation on you to make this in- 
vestigation. Send the coupon. 


Send for this free lesson which explains 
the Chicago “Tech” method of teaching 
Draftsmanship by mail. Positions at big 
salaries are now waiting for competent men. 
Even draftsmen of limited training and 
experience are snapped up and paid 
good salaries. If you are dissatisfied 
with your opportunities, learn Drafts- 

manship. Chicago “Tech” will train you 
in the most practical way in the short- 
est time. Mail the coupon today and 



















Draftsmen always command \\ 
good salaries. And now when 
American industries are to be called up- 
on to meet vast foreign and increased do- 
meatic demanda., the opportunities are greater 
than ever. This ia the time for you to prepare 
for a better position—a higher salary. 


Come to the College or 


Learn At Home 


Hold you present position while training. Our experte will instruct 
you by mail. Only your epare time is required. You are directly under 
practical draftamen and engineere. You are taught exactly the work 
required in the drafting roome of big concerne. No time put in on un- 
necessary studies, This means thorough inetruction and carly graduation. 


Easy Payments 


The feea for Chicago “Tech’”’ Courses are very moderate—and you ¢an pay on easy 
terms. And aleo, you obtain in afew months what it would take 
several years to acquire by ordinary methods. You canget an early 
start. You are soon ready to take a paying Position and to guickly 
get back the coat of yourcourse. Then keep on earning more. 


FREE Instruments 


1 

f 2 Every etudent of the Chicago “Tech” mail course in Draftemanship receivee 
| ' thie set of instrumente, or a cash creditin case he already hasa set. These - pew 
' inetruments are of the same make and sizes ae are used by high ealaried Se ae 
experts in drafting rooms of factories. shops. railroads. ete. You use them . 

while learning—then take them right into your practical work. 


Auto and Gas Engine Course | Send the Coupon—Now 


All about automobile mechanism —its construction, operation and REPAIR— The eooner you are prepared the sooner you will be holding a job that payaa large ecalary 
taugbt by mail. You train directly under the Chicago *’Tech”’ antomobile ex- and opens the way to advancement. Many executives, general managera and eaperin- 
perts. Splendid opportunities open now. Send coupon and get sil the facts. tendents began as draftsmen. 


Learn All! This in Spare Time Other institutione ask you to pay firat—and then to find out Jater how well qualified 

Principles of the Automobile, about oils and bow to test them. Splash you are for this profession. We c6end you the free lesson first and place you under no obli- 
oint made clear about the banic and cicculating systems. Opcration in dit- gation atall. Discover your qualifications before you pay anything. 

es of propulsion—rtcag, ras and ferent carecxplained. Diagramme and tables. The coupon 

¢cars. Power transmission xyateros COCling systema compl:te pn ob Seh he ‘ e P 

in pleasure aad Commercia) cara, etc.. etc, Bs tteries. Electrica Principles ex: will bring se a 

G line Enei ; plained. Instructive diagrams of wiring an L = 

different types. ities iste coarse th sd connretions. Coils, condensers, vibratura. e ae Ceres 

engine copstruction, oPeration and repair, { — : woke 
Bee Pints cmd Tranemiscions. Mascneto fenition. Principles snd about the profes- 


‘aati : 2 eyl; practical operation of various types end : * 
Giieag, Tvecaot Hous ears aren eystemas with diaxtame. Gencration of cur. sion of Drafts 
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CHICAGO TECHNICAL COLLEGE, 
345 Chicago '’Tech” Building, Chicago 


Without obligation to me, please send me your FREE Test Leason and 
other interesting literature covering the subject indicated below. 


ete. 





345 Chicago “Tech” Bldg. 


Chicago Technical College Chicago. Ill. 


rent. Field.armature, bigh snd low tension, manshi and de- . : : ; : s 
“Estburetora and Fuel Supply  *lgetblsined. “Complete in every pomnt: tailed facts about Berk X oppanite Work'tn wile Oger penne 
Svetems. Allmethodsdemonstrated. ij aware IENnSING ae Chicago ‘Tech’ | O Architectural Drafting O Plan-Reading—Building 
Fuel values. How to test. Gasoline and  cuantealy ain, acctytone, vieetrics battery — methous. the fees, G Mechine Drafting O Plan-Reading—Shop Men 
ee ra emeaeien Beers Wo poanen G Electrical Drafting G Estimsting 
Lubrication and Cooling All _ etor adjustments. vtc.. ote. aoa Eraintmercd in O Structural Drafting 0 Surveying 
- . ome S . i 
Know How to Find and Fix Troubles —or if indonbt about 5 or oe Drafting 2 ae OE mee 
Most completa instructian in autorepsir work. Equipe you for hich pay or to start 5 whicb course to nilders Conrss utoson ae Fiugines 
business. Big demand for trained repair men ind men who know how to inspect cara. = | take, write 3 letter 
oes Fou preficient. Prepares you to take «4 j0b 6s on expert. ot enough saree ar our | ee 
; rs nd asking ee 
7 Send the coupon and get catalog and sll information —o - and hi f 
opr advice which 
wiittaes ; sbout Cees the emall fee and the easy terms. will be freely given. Peon a 
this sent on request. ail coupen naw. Mail either the cou- ; 
pon or letter today. 
City. State.. 


College or Hume Study? State which.. 





You benefit bv mentioning the ‘Electrical Exrerimenter” when writing to advertisers. 
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Preserve Your 
Phonograph Records! 


A—Ordinary Steel Needle. new. 

P—-A3 the ordinary needle wear. Gown, 
owing fo ifs toper farm, tt can no 
longer Nit the retord xtewve Der 
fectly and has a tcndeney to weer 
the record. 


C——Sonora Necdie paralte) 
bidee, ALWAYS fils record srunre 
exartly and lengthens the recor! 


boav atest 


ChGAR AB A BELLE 


Soitera 


Semt-Permanent Silvered 
NEEDLES 


Replace steel needles! 


Thes play 50 to 100 times 
without wearing out. 


Use Sonora Needles for mellow- 
er tone, grcater economy, con- 
venience and for longer record 


life, 


Loud—As- dium—Saft 
30c. per card of 5 


At all dealers or write 
Sonora Phonograph 


Sales Company, Ane. 
GEORGE E. BRIGIUTSON, Presitent 
Ezecutire Offices: 

279 Broadway, pep. G, New York 


Use Sonora Needles on off makes of steel 
needle records 
CAUTIONS Beware of sImilarly con. 
Strucied needles of Inferlor quality. 


Build Your Own PHONOGRAPH, 

















ita Easy With Our Help SAVE 

A few hours Interesting work 

sases aa dollars ee a OVER 
activ to t 

Four ideala, | \Ve SUMMIT mrolara, ae HALF 


biuo 
Instructions. | 
. You can make 
fine profit building phonographs 
fur your friends, 

Wellin Toder fer Our Free 
Klpe Frint Offer. <Ascnts 
ranter] for our frady built 
(boraleons. 


CHORALEON CO. 
703 Maoger Bldg., Elkhas.. led. 


cave niaterial, 
full 


tone afms. 
and 


Viollo, Bawallan Geltar 


Ukolela, Goliar, Mandollo, Coroat or Sanja 
Wonderful new syrtem of teachlog notemanle by mail. To Grst 
upils io each locality, we'll gsre o $20 eaperb Violia. Meadolia, 
alele. Gaiter, Hawaiian Gaiter. Carnet or Banjn abeclately frea. 
TVory small charge for lessonsoalyoxpense. We guarantee saccess 
er no charge. Complete nalfit free. Write af once—no obligation. 


SLIAGERLAND SCHOOL OF MUSIC, QOent. 422,, CHICAGO, ILL 
. QUICKLY 


ANTS 


**Like learning a tane—and aseasy.”’ Our Disc Records 
Fepeat the correct accent and prononciaben antl you 
koow it. Pamnily and friendsenjoy tanguage studs by the 


LANGUAGE-PHONE METHO 


_ And Rosentnal’s Practical Uncuistry 


Wer has crested onlimited ctanitiea for 

theeae who know lanwuaces. i'tcpeare naw to 

better your position or ineretse yout husinens. 

ned and reee ed by edoveatora in leading 

colleg=a Write far boanki-t and Free Trist Offe: 
THE LAHCUACE PHONE METHOD 

5 93 Putnam Building, 2 WwW. 35th S1..N.¥ 
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THE ORACLE. 
(Continued from page 800) 


a sufficient number of them should he em- 
ployed to take care of the comparatively 
heavy current of these low voltage ma- 
chines. Sometimes two or three can be 
placed in a row on most of the sinall com- 
mutators. Also a very good brush for this 
machine, and one of the very best that the 
Editor ot this Department has come in con- 
tact with in his extensive motor repair ex- 
perience, is that having a special gratite- 
carbon brush body about 114" wide by 34” 
thick, with a woven wire core or center. 


WINDINGS FOR SMALL A. C. 
INDUCTION MOTOR. 


(987) Harry Ostness, River Falls, Wis., 
asks: 

QM. 1. The diagram herewith shows an 
induction motor which [| wish to wind so 
as to operate satisfactorily on 110 volts, OU 
cveles, A. C. Can yon give ine data for 
starting and runing coils? 

A. 1. With regard to your query con- 
cerning the rewinding of a small 12 pole 
A. C. induction motor, we are pleased to 
give you the following sugestions on your 
probtem : 

To start with you might try winding cach 
of the stator poles with a coil composed of 
four layers of No. 20 D.C. C. maguret wire. 
These coils are best wound ona form ina 
sinall winding jig or in the lathe, and tied 
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commercial A. C, induction motors below 
Y4ehp. in size. They are about %” thick 
and have a slot in them so as to fit over the 
half-projection of the pole shoe. One or 
two Jaminations on either side of the pole 
shoe are then bent over and hammered down 
to retain the plaie in position. The rotor 
will revolve in the direction of the plates ; 
to reverse the direction of the rotor, the 
plates should be placed on the other halt- 
projection of the pole shoe so as to face 
in the opposite direction, or else the stator 
frame should he reversed in position. <All 
of the shading plates, of course. must be 
placed on the same relative side of the 
stator poles in any case. To reverse the 
direction of a motor supplied with a start- 
ing winding instead of shading plates, the 
leads Connecting this circuit to the 110 volt 
supply are reversed. 


THE ARMSTRONG AUDION 
CIRCUIT. 


(988) John M. Burrell, Pittsburgh, Pa., 
asks for: 

Q. 1. Data on condensers, inductances, 
etc, for the “Armstrong” regenerative 
audiou circuit. 


A. 1. Herewith is a typical Armstrong 
regenerative receiving circuit. As all di- 
mensions are given in the diagram, we 
deem it unnecessary to go into further de- 
tails. 
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Arrangement of Armstrong Regenerative Audion Circuit for Receiving Undamped Signals. 
The Dimensions of inductances and Capacities Are Given in the Figure. 


by means of four springs, one in each cor- 
ner of the form so as to hold the coil in 
shape. In repair shop practise, these coils 
are sometimes ‘wound on a form in the 
manner mentioned, and afterward taped 
with white cotton or linen tape, using nar- 
row tape in this instance, or if only a wide 
tape can he obtained, then this should be 
split. The coils may be given a coat of 
hlack asphaltuin, but in most Cases a piece 
of fish paper is placed around thc polc- 
piece and the coil then placed over this. 
and after all the coils are in place, the 
windings are treated with a liberal coat of 
orange shellac. All of these running coils 
should he connected to give alternate north 
and south poles. 

Regarding the starting coils, these may 
he composed of about 20 turns of No. 26 
D. C. C. inagnet wire, wound on a form so 
as to slip over one side of the pole-face. 
Then al! coils are connected up im serics 
to give alternate north and south poles. It 
may be said that the running coils and the 
starting coils are connected up in two cir- 
cuits: the starting coils being invariably 
provided with an automatic centrifugal 
switch mounted on the shaft of the rotor 
so as to open the Circuit as soon as the 
motor has attained synchronous speed. 

In this conection, we believe you will do 
very well to try the copper or brass shading 
plates which are also extensively employed. 
These are tsed on a number of the 


ARC WELDING QUERIES. 


(989) Wm. S.——— .,, Torrington, Conn., 
writes: 
Q. 1. Can are welding be done with 


regular city lighting circuit of 110 volts 
A. C. rectified to D. C.? Would common 
iron wire resistance be sufficient or would 
a special low voltage transforincr be neces- 
Sary? 

Q@. 2. Can oxygen be produced by she 
electrolysis of water by 110 volt D. C.? 
Would a solution of acid be necessary to 
act as a conductor? Would the oxygen be 
pure cnough to use for welding, brazing 
or burning out carbon in motors? Could 
any useful amount be had? 

A. 1. Concerning are welding you will 
find very valuable information on this work 
contained jn a recent paper by Mr. Horner 
on the electric welding of steel ships read 
hefore the Fhtladelphia Section of the 
American Institute of Electrical Engineers. 
Copy of this paper can be obtained by men- 
lioning/ the subject and the author, and 
writing to the Secretary, Mr. F. L. Hutehin- 
son, A. I. E. E, 33 W. 3%h Strect, New 
York City. 

Also yott will find a very good article on 
this subject in the December issue of the 
ELECTRICAL EXPERIMENTER. A typical are 
welding outfit is illustrated and described 
therein, inchiding A. C. motor and D. C. 


(Continued on page 804) 
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Humanize’ 


Your 


Talking Machine 


If you have been using an ordinary reproducer on 
your phonograph or talking machine, you have been 
missing the rea/ music. You have failed to hear the 
beautiful overtones which musicians listen for—you 
have heard but a poor imitation of the Composition 
as originally played or sung by the artist. The true 
tone coloring is not—can not be—faithfully repro- 
duced by ordinary reproducers. 


It took ten years of hard study and constant experimenting 
to develop and perfect the one reproducer that does faithfully 
bring to life all there is in the record. It is called the 


Ellis “Music-Master” Reproducer 


Now being used by thousands of music-lover owners of talking 
machines—and every one of them enthusiastic in 
praise of its wonderful merits 


ELECTRICAL EXPERIMENTER 803 
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Below we reproduce just a few of the thousands of unsolicited testimonial letters we have received. 
Read them—they are more convincing than anything we could tell you. 


What Satisfied Users Say 


MR. J. H. ELLIS, 
Milwaukee, Wis. 
My Dear Mr. Ellis:— 


You must hear the ‘‘Music-Master’’ 
to appreciate its great merit 


It is Shee to listen to records played with your “Mnsic- Words cannot convey to you an adequate idea of how much 
Master” Beer it brings ont certain niceties and details | Il bad this wonderfu) little evice will do to improve the playing 
decided cauld not be recorded or else not reproduced. of records. You must see it—hear it—compare the effect 

Your reproducer ae is a marvel. with any and all other reprodncers yon know of: then you 

Last week when Galli Curci sang here with the Chicago Opera will understand why every music-lover owner of a phonograph 
Company it was necessary for me_to explain to one of my advanced 
students that it was not Galli Curci, im person. singing in your 
jaboratory next to our “Studios’’ but one of her records played with 
your “Music-Master” reproducer. 

This proves that the little invention speaks for itself which should 
be very gratifying to yon. 


who hears the "Music-Master” Reproducer wants to own one. 


For all machines— 


Wishing you success, ] remain. 
Very truly yours. 


FLEETWOOD A. DIEFENTHAELER, Director, 


A Chicago customer says— 

“Your latest Ellis ‘*Music-Master’’ Reproducer reached me several 
days ago and | have tried it out in every shape and form and it 
is simply a revelation. a wonder, a thing of beauty and a joy 
forever. I am delighted beyond my fondest dreams. 1 tried one of 
Carnso’s bardest records with the loud steel needle, also my hardest 
band records and never a blur or discordant note 

“*] spend my spare time enjoying the marvels of the ‘*Music-Master’’ 


Plays all Records 


No matter what style, size or make of talking machine you 


have if it uses dise records yon can_use the Ellis *' 
and enjoy the reai music. The 


Master” 


nsic- 
""Music-Master’’ is 


easily put on any mach:ne—it does not barm the records; 


in fact it prolougs their life, 


because it is much ligbter in 


weight than other reproducers. 


Write Today for Full Details 


Fill ont and mail the coupon below. If you will also enclose 


10c in stamps, L will send 


you a valuable little booklet en- 


and the longer | use it the harder it is to stop. We have never titled “Pointers on the Care of Talking Machines and Rec- 
enjoyed our records as completely.” ords.’’ But, send the conpon for full details about the “Music- 
Master” Reproducer whether or not you wish tbe booklet. 


One enthusiastic user says— 


“There is more music in my records than | imagined possible 
until I discovered it by means of your Reproducer.” 


Another user says— 
“The ‘“*Musie-Saster”’ 
tone coloring true to Life. 


And another— 

“The reproduction of the human voice is wonderful and the 
rendition of v:olin as trne to the artist's performance as when making 
the record even to the down tonch of the bow.” 


Stull another says— 
*T would not sell my Ellis ‘“Music- Master” 
unless I first got another equally good.” 


Re producer brings out the musical and 


for a thonsand dollars 


| 


one weewewe eee ee nwt wwe ewe eB Set ee 


MAIL THIS COUPON NOW! 


J. H. ELLIS, 
P. O. Box 882, Milwaukee, Wis. 
Please send me full information about the 
Ellis “Music-Master” Reproducer. 


I enclose 10c in stamps. Please send ine you 
booklet “Pointers on the care of Talking ‘Ma- 
chines and Records.” 


Ub H. ELLIS, Patentee and Manufacturer Name 
P.O. Box 882 MILWAUKEE. WIS. Address 
CULY bd- +s Seem. : eee oe State 


oul be onetit by Mentioning the ‘ 
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If You 
Need 


Training 
Read 
This 

» Guarantee 

















We gacrantee at any time daring 
the Firat year of your enrollment to 
refand the entire amoant paid rf tme 
mediaiely apon the completion of 10 
exominatione yor nof-fy the echool 
yoocrenot satisfied with the Coaree 







OUNDS convincing, doesn’t it? 
Better still, it means if we make 
good, YOU MUST. More than 
that, i¢ show’s we're confident in our 
ability to fit you for the Big Job—and 
the pay you'd like to get. If you 
want to succeed, but are handicapped 
by the lack of training, NOW is the 
time to make us MAKE GOOD. We 
@ can’t come to you—but the Coupon 
below will bring us together in such 
a way that you Can’t lose a cent, 
We're ready to make good. YOU 
CAN IF YOU WANT TO, 


NO STRING TO OUR OFFER 


There’s no quibbling about the American 
School guarantee, You're either Satisficd or 
youorenot. After the tenth examination, if 
you feel that you are not getting practical, 
money-making instruction. knowledge you 
¢an cash in oa, Simply notify us you are not 
| satisfied with the Course and you are not 
| out onecent. Weaccept studentson no other 
basis but that of satisfaction or Money back. 


i7’S YOUR MOVE 


You've read our Guarantee—you know that 
training will pave the way for promotion 
and better pay—you know you can’t hope to 
really get anywhere without s alized in- 
instruction—so why not GET IT? The first 
move for a bigger and better future is to 
check and mail the Coupon. We'll Hegmotly 
mail you Free Bulletin and full details of 
Money-Back Guarantee. 


AMERICRN SCHOOL 


OF CORRESPONDENCE | 


TRAMNING THE KEY TO SUCCESS 


Explain how I can qualif 
(or the position checke AC 


| 







-—Hign School Cocrse ..Sbop Saperintecdeat 
--Electrica) Engine r Law yer 
.-lelephone Engineer -Losincss Manager 
Architect tor : 

ified Poblie Accountar: 


ad) 
Draftsman end Designer ....Cert 
_.stenographer 
.. Bookkeeper ; 
wwFire Insurance Adjueter 
.--Senitary Enginecr 
..-_Aotomobile Engineer 


Building Contractor 
. Structural Engineer 
Mechanical Engineer 
Civil Engineer 
Slearo Cagincer 


Name 


Addresa.. AG pre 
civilians, Oser 3600 men 


ELECTRICAL oii: ong 


dustries in exPerience of more than 4 quafter of a century. 
For men of ambitioo and timited timc. Condensed course tn 


~~ ENGINEERING 


good positions and promotions. 


enables 
graduaies 
in secure 
Theoretical and Practical 
Electricity. Mathematics, Steam and Gas Engines, Mechan)- 


cal Drawing. Students 
construct djnamos, in- IN ONE YEAR 
stall wiring acd tet 
electrical machinery. Course with diple 
Ms, complete. 
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(Continued from page S02) 
renerator, as well as regulating inductances 
for controlling the arc voltage, which is 
about sixty to seventy volts usually. 

A. 2. With reference to producing elec- 
trolytic oxygen from water, would advise 
that this is done right along commercially, 
and full information as to the apparatus 
uscd may be obtained by communicating 
with the International Oxygen Company, 
New York City. 

This method of producing oxygen (as 
well as hydrogen) by passing a direct cur- 
rent thru vats containing water is used in 
the Army Batloon Corps; the lighter or 
hydrogen gas being used in this case for 
filling the balloons while the oxygen is used 
for oxy-acetylenc welding outfits, flame 
throwers, etc. 

The method of producing the gas consists 
im increasing the conductivity of the water 
by adding sodium bicarbonat or sulfuric 
acid, and a series of multiple and alter- 
nately charged, perforated metal plates are 
immersed in the water, one set of plates 
heing positive and the other negative. Hy- 
drogen gas collects at the cathode or nega- 
tive pole, and oxygen gas at the anode or 
positive pole. You would do well in this 
connection to look up any chemistry book 
and also refer to some of the back lessons 
of the “Experimental Chemistry” course 
publisht monthly in the Evectricat Ex- 
PERIMENTER, Where this electrolytic ap- 
paratus has been described. 

The production of the two. gases 
causes the decomposition of the water 
into its constituent elements due to the 
passage of current thru the water. The 
large clectrolytic generator used at the 
Army Balloon School at Fort Omaha, 
uses bicarbonate of soda. The weight 
of the oxygen gas liberated by a cer- 
tain quantity of electricity will be about 
eight times that of the hydrogen gas, but 
the oxygen gas will occupy only one-half 
the space that the hydrogen gas occupies, 
since a givers volume of hydrogen gas is 
approximately one-sixtecnth as heavy as 
the same volume of oxygen gas, and as a 
result the volume of gas collected in the 
negative electrode chamber wil} be prac- 
tically twice the volume of gas collected in 
the positive clectrode chamber. 





THE MAINTENANCE OF WIRELESS 
TELEGRAPH APPARATUS, by Percy 
W. Harris. Cloth bound, pocket size, 4% 
inches by 7% inches. 127 pages, _tl!lus- 
trated. Publisht by The Wireless Press, 


Ltd.. Loudon. Price 90 cents. 

A handy pocket manual primarily intended for 
the radio operator aboard ship who usually handles 
Marconi ¢quipinent and as such it serves its pur- 
pose. Much of the matertal has heen covered in 
many other previous warks on this subject so that 
a partial list of the contents will serve to give an 
idea of the ground covered. General information, 
such as the care of the wircless cabin, taking over 
the apres inspections, etc. Preparing installa- 
tions for laying up, 1ransmitting apparatus, mnarine 
switchlLoards and their care, inotor starters, com: 
verters, keys, transformers, condensers, disc dis: 
chargers, receiving apparatus, the care of the same, 
also the replacing af paris, the aerial and its fil- 
tings, the lead-in and the care of insulators, 

\ very complete chapter on the storage battery 
is included, which explains how to take care of 
the battcry while in actual use, also some remarks 
on Storing away the baltery if it is to be taken out 
of service for any length of tine. A brief con- 
cluding chapter treats on the Marconi wavemeter 
and its adaption to the measurements aboard ship, 
such as the wave length of the transmitted and in- 
coming wave lengths. 

This book is very bricf in its explanations and 
presupposcs on the part of the reader a previous 
knowledge of the theory of radio circuits and ap- 
paratus. Similar books have appeared on this sidc 
of the Atlantic which have been munch broader in 
« ope so far a3 the commercial ship radio cqampment 
is Concerned at any rate. 
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MODERN WIRING DIAGRAMS AND 
DESCRIPTIONS FOR ELECTRICAL 
WORKERS. by Horstmann & Tousley. 
298 pages, 207 illustrations, size 634 x 4) 
inches. Cloth bound $1.00, Jeather bound 
$1.50. Publisht by Frederick J. Drake & 
Company, Chicago, II. 


This work forms a tried and true friend of the 
electrician and wireiman. here are over two 
hundred diagrams of electrical apparatus covering 
every conceivable device with which the every-day 
electrician will come in contact with and be called 
upon to connect up. including diagrams and con: 
nections for various types an bell and telephone 
circuits, including the inter-communicating system 
so widely used in residences and offices. One 
section deals with connections of telegraph instru: 
ments and diagrams are given showing the con: 
nections for the electrical writing instrument known 
as the “Telautograph.” Other sections deal with 
the connections of N-ray and gas lighting appara- 
tus, primary hateeries, storage cells, locating faults 
on circuits, electric lighting circuits and arrange: 
inents for two and three-way switching, house and 
office building wiring, theater lighting, cte., ete, 

Other descriptive chapters, together with com- 
ete ee ice Gee are given covering arc 
amps, the Nernst lamp, the Cooper-Hewitt lap 
ete. Recording wattmeter hook-ups arc given as 
well as “demand incters’*; diagrams, also circuits 
for shunt and compoiund-wound motors, automatic 
starters, drum coutrojler connections, street car 
hook-ups, electric automobile circuits, direct cur- 
rent and alternating current dynamo and switch- 
hoard connections, the action and conncction of 
moOtor-generator Compensators, transformers, switch- 
boards, ground detectors, storage battery charging 
panels—with and without boosters. testing of. cir: 
cuit troubles and the use of the Wheatstone bridge, 
witing tables giving the size of wire for various 
loads and circuit runs, et cetera. The closing chap: 
ter treats on electric signs, flashers and display 
lighting. 


THE BOY’S BOOK OF SUBMARINES, 
by A. Frederick Collins. Cloth covers. 
illustrated, 220 pages, size 5 x 7% inches. 
Publisht by Frederick A. Stokes Com- 
panv, New York. Price $1.35. 


A most interesting exploring trip into the How 
and) Why of the submarine in pa everyday lan- 
guage that we may all read and understand. The 
important part played by this work is that It 
ave: tbe uninitiated a clear and comprehensive 

igest Of just how the “terror of the scas” operates 
and functions. 

From the Uison to the completed submarine 
cach detai} is caretully explained as the following 
list of contents shows. 

The First of the Submarines—How to Make and 
Work a Model Submarine—How a real Submarine 
is Made and Works—The Heart of the Submarine 
—Making and Shooting tbe Torpedo—Making the 
Submarine Deadlier—The Wonderful “Eve’’ of the 
Submarine—The Marvelous Tongue and Ears of 
the Submarine—The Crew of the Suhmarine—llow 
the ubmarine Attacks—The New Submarine 
Chasers, the Last Word in Submarines. 

The chapter devoted to ihe periscope is ver 
thoro and clearly illustrates the principle on wien 
it works. Directions are given for the consirnc- 
tion of a model periscope much on tbe line of 
those in practical use. 

Methods of signaling play an important part in 
the successlul operations of the under-sea hoat 
and these various means are given a great_dcal} 
of attention. Particularly we might mention Radio 
—-Semaphore—The Suhmarine Beli—and the con- 
ductivity or under-water ‘‘Wircless'' which operates 
on a system of copper plates—induction coils, 
Phones and a ctirrent source. 

hi is a very neat volume and the author has 
evidently done his hest to enable the Jayman and 
experimenting youngster to grasp the mysteries of 
the U-Boat. Deserving of mention is the chapter 
on how to construct a real live working mode! that 
will make all these principles clear. 


MILITARY SIGNAL CORPS MAN- 
VAL, by J. Andrew White. Cloth bound. 
562 pages, 260 illustrations, size 5 x 7% 
inches. Pubtisht by Wireless Press, Inc. 
New York. 1918. Price $1.50. 


An interesting and practical volume which has 
undoubiedly been of great aid to all Signal Corps 
men during the war and which will find a place 
in peacetime aclivilies of the Army. 

“ach and every detail, such as personnel, or- 
ganization, drill instruction, various components of 
the different hranches of a Sonpe are descrihed fully 
so that a beginner has a wealth of information at 
hand. Nothing is too small to escape mention. 
nothing is omitted. : 

A partial list of the contents will serve to give 
the scope of this work—The Signal Corps’ relation 


to the Jine of the Army—Anrcraft—Government 
and Administration—Commands and Signals— 
Physical Training—Instruction with Arms—The 


Company Mounted and Dismounted—Field See 
Troops—The Wire Company—The Radio Com: 
pany—Telegraph Company—Revicws—I nspcection— 
Manual of the Saber. A most complete chapter 
is devoted to technical instruction and apparatus. 
covering fundamentals of clectro-magnetism, bat- 


(Continued on page 829) 


Yan benefit by mentioning the “Electrical Experimenter” when writing te advertisers. 


WWW.americanradiohistoryv.com 


March, 






ae 





Big Volumes 
Cents a Day 


Shipped for 
Examination 


ELECTRICAL EXPERIMENTER 





, ‘link im 
ta Brie lsat 
APPEIED) Rona 


f Tos 


Oa 


metotmeahian 
i i 
ota 





APPLIED APPLIED 


i eee 


Electrical Books 


ty Brought to Your Home! 


Partial Contents 


Voi. I, Elementa of Electrictty: 
Megnete-—Electromagocts. The 
Electric Curreat: Resistance--Uao- 
derwriters Requirements == Power 
Stations nnd Equipments -- Outside 
Wirlng—High Tension--Special In- 
stallations--Electrical Afeaeaure- 
ments: Instruments--M osenring 
Methods: Resistance lusulation =~ 
Distribuben Systems -- Watt- flour 
Meters: Construction, Installation, 
Teating. 

Vol. 0. Dynamo Etketrio Aacn- 
inery: Magueto Electric Induction 
_- Geperntors -~ Construction-: Prac- 
tica) Design. Types of Generators 
and Bfotore: Direct and Altcroating 
Generators and Metors. Metor Gea- 
eretors--loductioa Motors. 


Vol. MI. Direct Current Motors: 
Efficicucy--Torque--Speed--Power-- 
Afabti-Voltage Systems. Afanage- 
ment of Dynamos ond Motore: D. 
G. and A. C, Plants--Lighting: In- 
candesccot Lamps--Tunssten Lamps 
--Nitrogen Filled and Mercury Vapor 
—~—Arce Lamps - Residcace -- Photo- 
metry. 

Vol. IV. Alternating Current 
Machinery: Simple Altcrnator--In- 
struments «- Polypbase Systems = 
Armatore Windings-- Transformers 
~BRectificra- kotor Generators. 


Vol. V. Power Transmission. 
Condactors-- Distributing Systems-- 
Voltage Regulation-- Underground 
Construction -- Eleetrio Railways: 
Gar Eqnipmon t--Maintenanco~ 
Power !’lante—Signal Systema. 


Vol. V1. Power Stations: Plent 
Location »- Electricul Equipment -- 
Switehboarde: Wiriog Diagrams of 
Connectiona -- Switebboard_Appe- 
rates, Storage Batteries; Typce— 


Charging an {Disebarging--Troubles | 


and Remedics--Stmasli Battery an- 
stallahons. Applied Electrochem- 
istry: Metal Refining and Plating 
Chemicals-- Electric Purnaces:-Higb 
Tersion Work. 


Vol, VII. Sfodern Land Tel- 
ecraphy. Wireless Telegraphy and 
Telephon. Electric Elevatore 
Excctric Heating. Weiding. 


Note :+-This Is bot 4 partial list of 
contents. The act contains every 
electrical subject known ! 








7 Big Volumes—Written by 27 Great 
Authorities—Yours for 7 Cents a Day 


HE hardest way to learn Electricity is through your own experience. The easiest way to learn is 
through the experience that others have paid for in time and money. Here in practical, casy-to- 
understand form, yon get the benefit of what 27 greatest electrical authorities in America and all over 
the world have learned, and you get this vast fund of experience in convenient book form, so that 
ou can read and study in your own home in your spare time. 
his is the greatest opportunity of your life to becomean electrical engineer, sub-station operator, dyna- 
mo tender, or to get any onc of the other big-pay Jobs in the electrical field. For less than you spend 
for tobacco or Movies, you can train yourself to step up to the jobs paying $2,500 to $5,000 a year. 


Shipped on Free Examination jn’advenc. 


Just gl t tl tial list of tents of th I t ah Aes 
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you in this great home-study library of electricity. Then write at ooce for the books i eeiresieer: Mexamiocibem an 
your own home fora week. Send them back if you are not satisfied. Butif you decide to own this pay-raising set 
send only $2 and then only 22 a month until the special half price js paid. Examine the hooks—see how they lake 
you through every detail of each special branch of electricity. See how they cive you all the necessary tables and 
formulas in simple, untecbnica! form. Note the frequent test questions which enahle you to examine yourself 
Note the 2,600 illustrations, full page plates, diagrams. etc. You be the judge of their value to you! 


HALF PRICE—NOW ------------— 


For a limited time we are offering this remarkahle self instructor 
Electrica! library at half price. Regular price £35—special price 
$19.80 on ensy terms of only 7centsaday. With each set we in- 4 
clude a year's Consulting Service Membership free—warth 212, 

The 7 volumes contain 8,000 pages, each 7X 10 inches, bound in a 
American Morocco, Gold Stamped. 
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back and forth. A sulfur bead for insula- 
tion snch as I, 1 figure 98, is best made as 
fo110ws : 

Heat a sinaljl quantity of stick sulfur in 
a clean cvaporating dish wntil the sulfur 
melts. When it becomes a clear liquid 
asnber in color. dip the end of the rod G 
mto it. Withdraw the rod and allow the 
sulfur to harden. Repeat this operation 
until the bead bas grown to the desired size. 


Experiment 110. 


lu conducting experiments with the elec- 
troscope all parts except the gold leaf sys- 
tem should he connecied with the earth; 
since any part insulaiea is likely to become 
charged slightly and ow'ng to the extreme 
sensitivity of the tnstrument, the gold Jeaf 
system would thereby be disturbed. 

We will now proceed with the funda- 
mental experiment of charging and dis- 
charging the electroscope. Rub an ebonite 
rod or ordinary fountain pen with cat’s 
fur or flannel or your coat sleeve (or a 
glass rod with silk.) Bring this charged 
rod in contact with bent rod B, at the same 
time turning B so that it touches the rod 
G. Now by means of the charged rod 
charge will travel thru the conductor B to 
G and therefore G and the gold leaf, hav- 
ing the same charge, will repel cach other. 
Since the rod G is rigidly fastened and 
the leaf H is not, H will spring away from 
G. Now by means of the charged rod 
bend rod C away to position of figure 99-B. 
Since G and are insulated from the 
rest of the elcctroscope the charge cannot 
leave and the clectroscope 1s now charged. 
To discharge touch the finger to the bent 
rod and bring the rod into contact with 
the gold leaf system H-G. The charge 


Experiment Itt. 


After the electroscope has becn charged 
and allowed to stand awhile we find that 
it loses its charge slowly but surely. The 
rate at which the charge is lost. is called 
the wafnral leak of the electroscope. To 
nieasure the natural leak, set up a telescope 
pointing at the window of the electroscope 
as in figure 100-A. A paper scale may be 
attached in the electroscope behind the 
gold Icaf system so that the field of view 
of the telescope, will appear as in figure 
100-B. Take readings of the telescope at 
equal intervals of time and the average 
will give a good approximation of the 
natural leak. 


Experiment 112. 


We cannot determine the presence of 
radio-active substances in a compound or 
mixture by chemical means, because these 
substances arc found t such smail quan- 
tities. We may, however, detect their pres- 
ence as Becquerel did by the use of the 
photographic plate or by the use of the 
clectroscope, by which method Madame 
Curie discovered Radium. (See Experi- 
ment No. 108). Let us recalf the passage 
of electricity thru a liquid. The liquid 
1onizes and we Call it an Electrolyte. Ina 
similar manner, a gas ionizes, the velocity 
of the ions in the gas being tremendously 
greater than that of the ions in the electro- 
lyte. This explains the natural Icak of the 
electroscope, 1. e., the air is somewhat 
ionized, depending upon atmospheric and 
other conditions. 

Place the electroscope near the stove or 
radiator. \Ve find that the natural leak of 
the clectroscopce is the same, 3. e., heat does 
not cause any additional ionization of the 


will pass to the finger and thru the body air. If however a Bunsen flame is placed 
to the earth. (Continued on page 808) 
TABLE 102. 
Uranium- Radium Series. 
Kind of 
Substance Radiation Period of Half Decay 
Uranium 1 ..gmecanengee es Te weer te eT ea 5,000,000,000 years 
Uranium 2 ..<.. ae: . eee svt monte emer cowwes eo Fte awe 200,000 years 
UPaiittam 8. . «crow pees ele oboe wasn, VT axe enc n pCa enna ae : 243/5 days 
(Uraniuttt 9), Vasun oa a vn aaa Bo . . wether See hee 1% days 
lonigasi 3252 474 2) 4 ae 2 nee EX Uwe a1 a¥iond an aio fdb : 200,000 years 
Radium miccq-fa+t..>4: 1-8- a Tt: fs SS ck) : 2,000 years 
Radium Fimanation « <<; qemu: )+<>> a sg see 33% days 
Raditim “A. eee ee oo © meee + <> 3 minutes 
Radium B ..iiitbebanl cae BY swbmbhe.. cehhet se 1 2634 minutes 
Radium C, ..o88s8 kas tata ‘ok ew: £, Y eeancet isc lilt i.t eee 191% minutes 
(Radium C:) =-pemeeeeseeere BS ..s i emetietp eee 1.4 minutes 
Radium D ...estkeaeess torr, eect B: wageh aie beaks aialll oie ale sree came 16% years 
Raditim E. . . sa: emer pesca ae B. V " gatienolll 5 A Pee ee days 
Radium F (Polouium) ..... Peel Caiih... OU ema o a oo cle 136 days 
Thorium Series. 
HGMIMM 4. i+. ei ow tem imeereeeee ee eee, ee 13,000,000,000 years 
Mesothorium 1... ... cmos: om eee i ee 5% years 
MESOCHOLiIUM 2 cscs s ota. 5. Comms adie B, V a uu Biaed bo mee oe 6% hours 
Radiothorium ¢ :0034...@EEries woe: ( pnciQuumnbe eae ; ben | Oba Pe 737 days 
Fatrium © oa-u- upreeeuSe- pace ee. ; sk uta ces P= ee 334 days 
Thorium Emanation .............0- (X snip onneapeed UE Pe Oe ee 53 seconds 
Thérit yl. ........ it ae. nfl Rites XK . 0. «mie nena ae Tee e 1/7 second 
Thornes waco oe B ons dc meu Oe eee ee 10 3/5 hours 
Thorium Gy . . . select ss pee eee 0B ceca ese + ge 60 minutes 
(Thorigm C:) 9. Seen ce ee ee yr eters fan mean ces very short 
Thorium D ....- @eccataeid ooo B. Y wou: ichtedtl di tae el ae 31/10 minutes 
Actinium Series. 

ACtiNnitit  cccew <)> col ee raylesS ensei tee ees. unknown 
Radio-Actimium Sesu ddiceaas.. Ome G, faia.. ae Plies «Reed ' 1914 days 
Actinium X smegesdkals fli. + Peed: -- ee eee ete or Fe 101% days 
Actinium Emanation ............... CO smgaus<ars le eee 39/10 seconds 
Actinuum A once an ete = «a: » CoE sss seeeecltin saa ca 2/1000 second 
Actinium B ..20iie. ee Bae» sswreags a : en Ts 36 3/10 seconds 
Actinium C ..fiitawscll.- | Aste Come s nuhts meee ose See 25/100 minutes 

1. GUE «bBo ee eee oe et 434 minutes 
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He was putting in long hours at monotonous unskilled work. His 
small pay scarcely lasted from one week to the next. Pleasures were few 
and far between and he couldn’t save a cent. 


| He was down—but he wouw/dn’t stay there! He saw other men pro- 
) moted, and he made up his mind that what they could do 4e could do. 
| Then he found the zeason they were promoted was because they had 
special training—an expert knowledge of some one line. So he made up 

1) his mind that 4e would get that kind of training. 


He marked and mailed to Scranton a coupon like the one below. That was his first 
| step upward. It brought him just the information he was looking for. He found he 
| could get the training he needed right at home in the hours after supper. From that | 
time on he spent part of his spare time studying. 


| 

i The first reward was not long in coming—an increase in salary. Then came another. | 
Then he was made Foreman. Now he is Superintendent with an income that means | 
independence and al] the comforts and pleasures that 


make life worth living. INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 6178, SCRANTON, PA. 
Explain, without obligating me, how I can qualify for the posi. 
lian, or Jn the subject, before which | mark X. 


ELECTRIOAL ENGINEER CHEMICAL ENGINEER 
Electrician Rerun ea 








\ 
} 


| It just shows what a man with ambition can do. And this 
man is only one out of hundreds of thousands who have 
climbed the same steps to success with the hetp of the 


International Correspondence Schools. Electric Liehun ee eN 


Electric Lighting _ Show Cerd Writer 
Electric Car Running Outdoor Sign Painter 
A 





tleavy Electric Traction L_ RAILROA 
Electrical Draftsman _JILLUSTRATOR 
? JEleceric Machine Designer | | DESIGNER 
What about you: Elec Naghine SPESIONER 
| See teats Pe yeeelie ony 
: ; NQINER ert. Public Accountant 
Are you satished merely to hang on where you are or would you, ca! eens = ratite Management 
. ° oa i n 7 
too, like to have a real job andreal money? It’s entirely up to you. bh Arachis yap Battles eat 
; a ; ; ‘ ubje 
You don’t Aave to stay down. You can climb to the position you {CIVIL EXGISER =| CIVIL SERVICE 
ai . 5 Surveying and Mapping | Railway Mail Clerk 
|] wane in the work you like best. Yes, youcan! The I. C. 5S. is ready ARCHITECT. end Ree eee eee 
| Archi é Dratesm: C 
| ee to come to you, wherever you are, with the very help you PLeNISG a8 EATING A tiie ae 
eet Mieta orke Poultr: 1 i 
| need. Ship Drefishian 7 LG Pewlery Ratsing yen 


Surely when you have an opportunity that means so much, you rm 

| can’t afford to let another priceless hour pass without at least finding OneSoalian - 
} out about it. And the way to do that 1s easy—without cost, without ae ——— 
hl . : ; ° ree 

| obligating yourself in any way, mark and mail this coupon. and No. 

h EE 


ce le re rt ee 
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ELECTRICI 
There }s a wonderful opportunity nghe | 


just as soon as they are ready. Good sal- 
aries are offered to start with splendid 
chances for rapid promotion, 


For 27 years the Intemational Gorrespond- 
ence Schools have been training boys for suc- 
cess in electricity and over 200 other subjects. 
They will help you prepare right at home for 
a position in the line of electrical work you like 
best—or in any other work that appeals to you. 
Thousands of boys, through I. C. S. training, 
have stepped into fine jobs, Out never were 
opportunities so great as now. 


Lee the 1.C.S. help you. Choose the work you like 
best iothe coupoo below. thea mark and mail it today. 
This doesn’t obligate you io the least. aod it wil) bring 
you ioformativo thae will start you oo a successful 
career. This is your chance. Doo'e let it slip by. 
Mark and mail this coupoo now. 


wee eee ee oe ee TEAR OT HER Ca cee Gwe 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 6179, SCRANTON, PA, 


Explain. withoul obligating me, how I can quallty for the 
position, or tin the subjeci, belore which I mark X. 


CHEMICAL FNGINFER 
SALESM ANSHIP 
ADVERTISING MAN 
Wiodow Trimmer 
Show Card Writer 
Outdoor Sign Painter 
RAILROADER 


ELECTRICAL ESGISEER 
Electrician 

Electric Wiriog 
Electric Lighung 
Flectric Car Running 
Heavy Electric Traction 
Electrical Draftsman 
Fieetric Maehloa tiralguer _ ILLUSTRATOR 
Jeeesraph Expert DESIGNER 

T BOOKKEEPER 
Stenocrepber a04 Typlut 
Cert. Pub. Accountent 
Traftic Manogenicat 


Prectica elephony 
NECUANICAL LAGINEER 
Mechanical Drafisman 
Ship Dralterman 
Commercial Law 
GOOD ENGLISII 
G6TaTiOnaRT EXGISEER 
CIVIL SERVICE 
'Raellway Alsit Clerk 
Textile Overseer of Sopt. 
4GlICULTOHE 
Navigator Boaotsh 
loolteryRatulog Freoeb 
Ttaliae 


Machioe Shop Practice 

Toolmeker 

Ges Engineer 

CIVIL ENGINEER 

Surveying and Mapping 
PM WING FOKEM'S OR ENGR 

ARCHITECT 

afeblrectoral Hraftemas 
p PLUMBING 48D HEATING 


Sheet Metal Worker _) &ttomeodlice 


Name 





Present 
Uccupatlo 





Street 
and No. 


Ci State. 





— 





DAYS FREE TRIA 


and froighe propelid ocnanew 






LYVIYPRANGER™ bi 
et once for oor big catalog and 
apecial offers. Tako your choice 
from é4 etyles, colors and sizea ia the 
famous“ RANGER" Linc. 
Marvelous Improvements, Extra- 
ordinary valuea in ouriy 1 ¥prica offers. 
You cannot afford toa buy without 
,\ getting our lotest propoeitions 
and Fectory-toRider prices. | 
Boys, bo a “Rider Agent’ end 
make big money takiog orders for 
ocyeles and aopplies. Get oof 
liderai terms an a sample to iotro- 
“duce tho oew **RANGER’’, ; 
TIRES, equipmeat, sundriee and 


30 


















thag sn the tle cle line ot 
urual prices. rite Today. 
mend FAD CYCLE COMPANY 
eee es Dept.o.107 Chicago 












RAISE BELGIAN HARES 
HUGE PROFITS ecaslly and pleasantly made We 
furnish stock aod Be? vod 16.0028 arene 


express Charyes for oO Paine. 
and book*’ Fortunes ln Hares’, by mali Free. 


RATIONAL FOOD @ FUR ATSOCLATION 
P Dept. 116 
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now for boys who like electricity. Boys 
who are ambitious and will train them- 
selves in spare time can step Into positions 

t 


icycle, Write | 


MILWAUKEE, wisc. | 





ELECTRICAL EXPERIMENTER 


EXPERIMENTAL PHYSICS. 
(Continued from page 806) 


| near the clectroscope, we find that the clec- 


troscope discharges rapidly. The Bunsen 
flame ionizes the air very rapidly. A small 
quantity of radio-active material will dis- 
charge the electroscope very rapidly, shaw- 
ing that radto-active materials have the 
ability to [ONIZE the air. The larger 
the amount of radio-active material the 
faster the rate of discharge of the electro- 
scope. A pinch of Uraniuin Oxid in the 
electroscupe chamber, will ionize the air so 
rapidly that the leaf will fall practically 
instantancously ! 
Experiment 113. 

A third test for the presence of most 
radio-active substances is the “Fluorescent: 
Effect”—which some of then have upon 
certain compounds, especially Zine Sulfid. 
Any of the substances which give off alpha 
radiations (see figure 102) will cause a 
zinc sulfid screen to fluoresce. If the 
screen is observed thru a suthciently high 
power magnifying lens, or microscope 
(say ten or fifteen diameters magnifica- 
tion), the continuous soft glow of the zinc 
sulfid seen by the naked eye becomes, on 
magnification, hundreds of tiny flashes of 
hight, not unhke the sparks obtained by 
striking flint and steel together. Figure 
101 shows the Spinthariscope, which can be 
easily made by the reader. <A is small 
metal tube with a hole, S, in its cap. E 
and F are lenses. C is the fluorescent 
screen on the cap of tube B. D is a small 
particle of the radio-active substance. A 
practical use of the fluorescent effect of 
alpha particles is familiar to all of us in 
the radium paints, luminous dials. et cetera. 
These compounds consist of specially pre- 
pared zine sulfid. mixed with about 2,000 
parts of raditim broimid, or a radio-active 
compound having an equivalent of alpha- 
ray activity. Altho the period of half de- 
cay of radium itself is approxtinately 2,000 
years, see table 102, the luminosity of the 
compound falls off. due to the fact that the 
sinc sulfid loses its powcr to loninesce, but 
not because the radium gives out. Some 
specifications for luminous paint, as for 
government work, stipulate that the zinc 
sulfid and radio-active substance shall 
be mixed in such proportions that the aver- 
age useful life of the paint will be from 
8 to 10 years. 

The discovery of radio-activity has given 
us a vast field for research and as a result 
the physicist has been able to make suba- 
tomic investigations. Atoms are constantly 
exploding and shoot out as fraginents, 
the alpha and beta particles. Altho the 
energy liberated by these explosions is 
fairly large, no diminution in the weight 
of the radio-active substance has been de- 
lected after the liberation of the energy. 
J. J. Thomson computed that the disinte- 
gration of one gram of hydrogen would 
liberate sufficient energy to raise a million 
tons 300 fect. See Fig. 103. If only this 
energy could be trapt, and recent research 
shows the possibility of it, Garfield and his 
coal-house gang would lose their joh, for 
who would use ten tons of coal when one 
grain of hydrogen would give an equiva- 
lent heating value. Table 102 gives in. 
teresting data concerning the radio-active 
substances. In cach series the first sub- 
stance gives the sccond on disintegration 
and the second the third, ete. The second 
coluinn gives the kind of radiation given 
off by the respective substances and thie last 
column tells how long it takes for the 
substance to disintegrate to half of the 
original amount. This half-period means 
that after 2,000 years, for instance, one- 
half of the substance in question will have 
disintegrated. After 4,000 years, onc-half 
of the reinatnder will have disintegrated or 
disappeared, ctc., etc. The total Ife of 
pure Radium is computed from this Jaw to 
be about 22,000 ycars. 

(To be continued) 
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HISTORIC ELECTRIC SWITCH- 
BOARD AND DYNAMO. 
(Continued from page 778) 


field inagnet type with surface wound ar- 
matures. There are quite a number of 
these generators still 11 existence in vari- 
ous parts of the country, and in tribute to 
their designer, it should be said that they 
perform their duty very well indeed, consid- 
ering the time at which they were built, for 
thirty to thirty-five years in the electrical 
industry has. we might almost say, witnest 
the entire development of the whole scheme 
of electrical generation, transmission and 
utilization of power, under the directorslup 
of such men as Edison, Thomson, Houston. 
Tesla, Westinghouse and Sprague. 

The wooden switch-board, shown in the 
photograph, contains four box-type field 
rheostats, and it is peculiar to note that they 
are mounted on the face of the board in- 
stead of in the rear, as in present day prac- 
use.—Photo by Richard Nelson. 


THE TESLA EGG OF COLUMBUS. 
(Continued from page 775) 


Tesla had other surprises for his audiences. 
which were even more wonderful. So, for 
instance, the coil on three legs, visible iu 
the foreground, was used to operate wire- 
less inotors, lamps and other devices, and 
the spiral coil in the background served to 
show extraordinary high potential phe- 
nomena, as streamers of great length. 


ULTRAVIOLET ENERGY AND 
ITS USE. 


By M. Luckiesh, Physicist, Nela Research 
Laboratory. 


Since the discovery of ultraviolet rays, 
more than a century ago. their production 
and properties have been subjected to a 
creat deal of investigation. However, not- 
withstanding the extensive literattre on the 
subject we must agree with Sheppard, who 
says in his book on Photo-chemistry : 

“We are only at the beginning of the con- 
scious utilization of the powers of light, as 
distinct froin the unconscious enjoyment of 
them.” 

Owing to the many unique properties of 
these invisible rays, they are extremely val- 
uable in certain scientific investigations, 
tests, aud industrial processes, and it ap- 
pears certain, that with the progress of the 
development of sources of ultraviolet rays, 
and of media transparent to them, the use- 
fulness of ultraviolet energy will be rap- 
idly extended. The problems in which these 
nau propertics may be utilized are mani- 
LOI. 

As to Sources :—There are many sources 
of ultraviolet energy, but few are powerful 
enough to be widely useful. The ideal 
source, which ecmils a continuous ton- 
handed spectrum of high intensity thruont 
the entire ultraviolet region, does not exist. 
Some of the sources are here ranked in 
order: magnetite arc, old inercury arc, new 
mercury arc, aud carbon arc. 

The blue flame are cimits ultraviolet cn- 
ergy very strongly. It is a simple matter 
to construct an arc which will emit ultra- 
violet energy strongly, provided hancl- 
control is satisfactory. An iron rod and a 
carbou rod may be employed successfully 
for the two poles, however two iron rods 
may answer the purpose very well. These 
poles inay be kept cool effectively by means 
of heavy brass or copper sleeves, which 
may be wound along the iron rods as the 
latter are consumed. 

Uses of Ultraviolet Rays :-—lonization of 
air; powerful bactericidal ageut; kill germs 
in water; effect upon animal tissue to 
bronze the skin. [In industrial processes 
such as acetylene and arc welding, which 
are attended by powerful ultraviolet energy, 
there ts a demand for eye-protecting glasses. 
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For the Busy 
Hualnoss fon 


EVIDENCE 
OF ITS MERIT 


F, wf, Geaper, famous Cartoonist of 
Molbiet'=, writes: “Within a few idayx* 
aiker Peoriving your set of lessons I 
Mile a2] ke notes in my pockrl note 
inck In Fasoeei Shorthand. I had no 


Seuyiud Knieledge of any shorthand 


' edb. AE Che mtd ci 


‘aka afietward 1 can read my )’ara- 
goa motes. It serlkes me that this is 
gull & rerommendatloo for your sy¥s- 
Ree" 


SECRETARY 


*“F'afaton Shorthand is highly satis- 
ficiory Ju every way. | can read my 
fiting radily, and | write the system 
witli fratect €as0 a5 fast as one usual 

wik=. Only two months aftr I 
ltmed tho first leesoa I was able to 
wrise 12 “ords a minute.” 


(Miss) Dolly Sparks 
Givin. io Sacretary of State of Florida 


WiTH UNCLE SAM 


“It took me one week to master 
Paragon. My speed in 1 month was 
20 words per Minute," 

Bruno Bonquis, 1330 F St, NL W, 
Washington, 1), (', 


WITH RAILROAO 
“While employed on the local street 


raliway Hines as conduclur, with e:- 
centiondily lag hours, I managed tu 


id an ede of 24D pach day be ends 
Parapet Hrorthodit, Civ Cle lesen 
elie 662° within! i442 wid uf “nS 


, tie Gientts 
Kat Melting [ss words 4 Ganiite on 


00? MaUET atid obekitid & peso, § 
am With che abore railroad somgany 
at @ tier stlary, Paragon is iery 


rand, peectioal aod egay lo reod wier 
af ah @rispeo, "" 

Harsid YW, fhiselsy, 

1527 Dllawa Airee, 


Sunil Bend, Ime. 


BETENDOAAPH ERS 
“ir abeie? anil 7 leareed Faragon 
Bhocthiand feom the fleveena abene, 


Hight way ivécbet. She ye ceew wien 


reétejier fo the buh Irrigated) Land 


Venipany, ail © aie with the Writing - 
houae ¢'o,"* 
Cee) Clara Teerk Wihlienn, 
Pitictverch, "a 


HOM, EUGENE ff, ESTES 
Braion, Maes. 

“PR WE et J ket—the nire 
study oceurse—| load oie = matlre 
Paragon Fratem of shorihand i. seven 
Hark ANY Tere of common ediiea- 
Fion Can Water the Purse Bralem 
and by praciice aequire sper P'ara- 

mn fs ateel oft any clr pyetem | 

A FEES Sea 


In HIGH SCHOOL 


BO secelhed sur Paragon Shnrl hand 


Camara bid hate. ifigtleres |] Ft all in the 
Kinin Pig del FY esd, just fhe ener 
ligd of Aver Sipe onc the eveninus 
ern nel Tet bene ca we mer ipar- 
fetiing gil jhe time, | ihink -f1 fs 
lie fly thing atl will reconiniere] it 
is 2thre High Reteal Kdinkeila and 
alow ¢rletuli, 
ifiln ¥. Tiean 
Fattries. Sort 
Paruci Is elem Belg teat im the 
Teh Sitcela of Ale, [li , LaFavrite 


In’., Johnstown. Pa., 


and elsewhere, 


atlanta. ‘fia 


COURT REPORTING 


“] have heen the Official Court Re- 
Dorter for the Ninth Judlelal Jpistrict 
of Louisiana for a number of years 
asing Paragon Shorehand exclualsely 
Some yoars ago I learned thls xe¥stem 
1006 Co geVen = olesanns. With Faragon 
Shorthand 1 am able ta do any kiudl 
of work with as ereat rapidity aa the 
accasion may Gemand.'" 


J, Martian Hamiey 
Laka Providence, La 








For the Amhitious 
Young Womas 
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Try It Free sim; 








For the Alert 
Salesman 


Learn Paragon 
Shorthand in 7 Days 





Lawyer Baokkeépar 


Send NoMoney-Just The Coupon 
Sent on 7 Days FREE TRIAL 


Positively at No Obligation to Yourself 





You know how often you have wished that you could write short- 
hand. You realized what it meant to busy executives and to business 
beginners—in efficiency, advancement and increased carning power. 

But hike thousands of others you dreaded the long. weary months of 
study, the memory tax, the mental strain and the high cost, in time and 
money, of the old systems. 

Now you can have your wish. Because, all that you dreaded is done 
away with in the Paragon Method of Shorthand. Instead of commit- 
ting to memory something like 4000 word-signs and contractions, which 
in other systems largely depend for their meaning upon the position 
they occupy, you have only 26 word-signs to learn in Paragon. The 
entire system consists of 


The Paragon Alphabet : 
Twenty-six simple word-signs: 


THAT IS ALL. The simple explanations and exercises are divided 
into seven lessons, the principles of which one can grasp in one eve- 
ning. Speed will develop pleasantly as you make daily use of your 
quickly acquired knowledge. 

This is the Paragon System. Thousands have learned the 7 lessons 
in 7 evenings. See for yourself how perfectly simple it is. Stop right 
here and study the specimen lesson shown ahove at the right. 

Now you see how easy it must be to learn Paragon and how quickly 
one can equip himself with this great modern instrument of Efficiency. 


Everybody Can Use Shorthand 


Our records show that in addition to the thousands of young men 
and women who need shorthand as a help in their business careers, 
other thousands—business men. professional men, students, clergymen 
and literary folk—would like to know Paragon Shorthand as a time 
Saving convenience. Still others—fathers and mothers—would like to 
give their sons and daughters this wonderful advantage jn order that 
they may be able to be self-supporting any time it may be necessary. 

Many of these persons who have not a direct need for shorthand but 
want it as an instrument of efficiency and a daily time saver would buy 
the complete course of Paragon Shorthand at a popular selling price. 


A Valuable Accomplishment Quickly Learned 


Thousands of young, ambitious men and women who have failed to 
learn the old, complicated forms of shorthand have learned Paragon 
with ease. They have since hecome court stenographers, reporters, as- 
sistants to business heads and in many cases executives of prominent 
concerns and institutions. Thousands of grateful letters now in our 
files attest these facts. Those printed at the left are typical. 


MORE EVIOENCE OF 


Six prefix contractions : 
One general rule for abbreviations. 
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Try This Lesson Now 


Take the ordinary longhand lecer vol 
Eliminate everything but che long down. 
stroke and there wl retnain This 
is the Paragon symbol for D. [eis alwways 
wiitten downward. 


From the longhand letrer -@y rub oue 
everything except the upper part — the 
eircle—and you will have the ParagonE o 












Write this eircle at che beginning of 

/ and you will have Ed / 

By letting the circle remain open it 
will be a hook, and this hook stands for 
A. Thus 7 will be Ad. Add another 
A at the end thus A and you will have 
a girl's name, Ada. .~ 

From -O” chiminate the initial and final 
strokes and O will remain which [s the 
Paragon symbol for QO. 

For the longhand-?7which is made 
of 7 strokes. you use this one honzon. 
tal stroke —__. 

Therefore, —owould be Me. 

Now continue the E across the M, 
go as to add D—thus and you will 
have Med. Now add the large circle 
O and you will have {medo), which 
ia Meadow, with the silent A and W 

You sew heve 5 of the characters. There 
are oo)? 26 in all Theo poo memorize 26 


daple word signs, 6 prefix contractions aad 
asd ese gatoral rale for abbrevistioas, 
That fs all 




















Paragon is Used Everywhere 


Paragon is Used in the offices of the 
largest firms apd eorporations in the 
world such as Staudarel Oil Company, 
United States Steel Corporation and 
the great Railway Systems. 

You have reached the poiht where 
you pmst Knew shorthand to do your- 
self justice and compete with others— 
is a busy exccutive ar as a beginner 
in business. 

You know how it is. Two good nien 
apply for a pousition— one knows 
shorthand and the other does not— 
the shorthind min wins every time. 
And the same apples ta young 
wamen. 

Remember how many of the biggest 
men in America got thelr start be- 
cause they could write sharthand— 
Frank aA, Vanderlip, George RB. Cor- 


telyou, William Loeb, Jr.. Edward 
Kok and otber wen of highest 
achierement. 


Shorthand Writers Wanted 


Never hefore has American pbusi- 
ness felt so keenly the shortage ot 
cupahle shorthand writers. Big husi- 
ness bouses are looking everywhere 
for shorthand writers and are reads 
to pay any salary within reason ta 
Ret the service they must have. Sal- 
aries are steadily advancing—and yet 
the demand for shorthand writers has 
not been supblied. 


Only $5 If You Keep It 


Think of it. For $5 you can have 
a complete education in shorthnond, a 
life-long help—not only for yourself 
but for your wife or children or any 
other relative. 

You van have exactly the saine 
course that has been taught fer 25 
years by its Inventor personally hy 
mail at the regular fee of $25. With 
7 Jessons and the ingenious self-ex- 
amination niethed devised by the in- 
venter you can learn Paragon at 
home in seven evenings. 


Send No Money—Try It FREE 


Te¥ it at our expense first. Simply 
fll out the cvonpon below and mall it 
lo us. After you reeelve the Course, 
rtudy (It for 7 evenlngs, and if you be- 
lieve You van be without this valuable 
Knowledge any longer, mall it baek to 
us and yout will owe nothing. Send 
in the coupon ot write a letter today, 


Paragon Institute, Home Study Department, 601 Broad Street, Suite 350, 


ITS MERIT 
zy Newark, N. J. 

1, A. Wm, Wlerslg, Princl- ~ ee ee ee ee ee ee ee ee ee ee ee ee 
eee ca. ine PARAGON INSTITUTE, HDME STUDY DEPARTMENT 

ie ‘ rf ; | 601 Broad Street, Suite 350, Newark, N. J. 

our system is, indeed, a : 

siimrt and simpie one, } You may send me the 
mestered It in less thao fire {| Complete Course of .Vame 
tours. 1 am now ready to PARAGON Shorthand 
Practice for specd. Your svrs- | with the distinct undere Pricing ss 
tem cerainly desertes heing standing that ! have 
adrertised. and I ehall cer- | dayt after Its receist to 
talnly do my share when on- elther remail the Course alddress 
Porftunlly nifers.”* | to you or send you $5,00. Lleetrieal Gapertinenter 3-19 


l'ou benefit by mentioning the “Tl leetiical fixgpertumentcr’ tehen writing to advertisers. 
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a 48 _ Hours 
we pe SS 


eS 


Nocraving for tohacco in any comp le: 
when you begin taking Tobacco Redeemer,» § 
Don't try toqnit the tobacco habit un- " 
ow 


? his 
HS 


aided. It’salosingfightagainstheavy odds 1.: 
and means n serious sbock to the nervous 
system. Let the tobacco habit quit YOU. 

It will quit you, if you will just take 
Tobaeco Redeemer, according to direc 
tiona for two or three days. It is a most 
marvelously quick and thoroughly reliable 
remedy for the tobacco habit. 


Nota Substitute | 


Tobaceo Redeemer contains no habit- 
forming drugeofanykind. Itisinnosense 
& substitute for tobacco. After finishing 
the treatmentyou have absotutely nodesire 
to use tobacco again or to continue the nse 
of the remedy. It makes not a particle of 
difference bow long you have been using 
tobacco, how much you use orin what form 
you ure it~whether you smoke cigars, 
cigarettes. pipe, chew plug or fine cut or 
use anuff, TobaccoRedeemerwill pasilive- 
ly banish every trace of desire in from 48 

} toT2bours. This we absolutely cruarantee 
in every case or money refunded. 

Write today forour free booklet showing 
thedeadlyeffectof tobacco upon the human 7 
system and positive proof that Tobacco 
Redeemerwillquickly free youof the habit. 

Newell Pharmacal Company. 
a pt. S21 St. Louisa, Mo. 


“J Would Not Part 
with it for $10,000” 


So writes an_ enthusiastic, grateful 
customer. Jn hke manner testify over 
00,000 people who have worn it. Con- 
serve your body and life first. = 


The Natural 
Body Brace 


Overcomes WEAKNESS and 
ORGANIC AILMENTS of | 
WOMEN AND MEN. | 
Develops erecl, graceful figure. 








TR 


Brings restful relief, com- For 
fort. abifity to do things, Chit 
th and strength. ' 
Wear It 30 Daya Free dren 
at Our Expense Also 


Does away with the strain and pain of standing and 
walking; replaces and supports misplaced internal 
organs, reduces enlarged abdomen: straigbtens and 
strengthens the back; corrects stooping shoulders; 
devetops fungs. chest and bust; relieves backache, 
curvatures, nervousness, ruplures, conslipation. 
Comfortable and easy to wear. 
@ Keep Yourself Fit 

Write today for illustrated booktet, measurement 
blank. etc., and read our very liberal proposition. 


HOWARD C. RASH, Pres. Natural Body Brace Ca. 
286 Rash Bulidine SALIN A. KANSAS 


Don’t Wear a Truss 





" ROOKS' AVULIANCE, 
iy the modern sceintifie in- 
-_, vention, the wonderful 
new discovery that re- 
lieves rupture will be sent 
ont¢trtal No obnoxious 
springs or pads. Hias auto- 
mathe Air Cushions 
Binds and draws the 
broken Parts together as 
you would a broken limb. 
No salves. No ties. Dur- 
able, cheap. 
Sent on trial to provo St, 
Preweted by U. S. Vatents. 
Catalogue and measure blanks 


maiicd free. Send pame and 
address today, 


03B State Street, Marshall, Mich. 
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resend To-day for then 


“Electrical Worker's Friend” 
An electrical book of 64 mutor 3 50 





drawings with complete instruc- 
tions for rewinding an: reconneéct- 
ing A.C. motors, Spécial at 


Or write fur full particulars of this taluable book. 


3. SMITII & SON 
1524 LOWRIE ST., NS., PITTSBURGH, PA. 





ELECTRICAL EXPERIMENTER 


SORTING TOBACCO LEAVES BY 
ELECTRICITY. 

(Continued from page 770) 
duplicate of the first section, except that 
here a permanent stop is provided in the 
path of movement. which will prevent any 
leaf from returning to the starting point, 
but deposit it in the box provided for the 
longest leaves. 


All boxes, ten at each side of the ma- 
chine, are standing on a kind of steps, so 
that each one is, according to the incline 
of the covers, a little below the foregoing 
one. As the other side of the machine is 
but a duplicate, the device being a double 
action inachine, there are ten boxes for ten 
ditferent sizes of leaves at each side, or 
20 boxes altogether. 


The contact segments on the table are 
movable. and the machine can thus be so 
finely adjusted that it will not only measure 
and sort the leaves by inehes as required, 
but even up to a quuricr of an inch if so 
desired. The machine is driven by an 
electric motor, arranged below the table and 
not visible in the illustration, and by means 
of an electric regulator the speed of the 
inachine can be regulated to meet the speed 
with which an operator is able to place 
leaves upon the feeding belt. 


33 ASSEMBLED LOCOMOTIVES ON 

ONE SHIP. 
(Continued from page 765) 
expert focomotive engineers for assem- 
bling and it took the better part of a week 
before even one engine was complete. The 
locomotives had to be in complete running 
order here in the shops, as wel) as having 
all the oarts of the machine carefully 
niarked before being disassembled on this 
side of the pond. All this entailed many 
days of extra and unnecessary work—espe- 
cially when time was at a preminn. Those 
and many other delays occurred so that at 
one time there were thirteen ships loaded 
with knocked down locomotives in ports in 
France waiting for the discharge of their 
cargoes. 


This was the situation confronting the 
Shipping Control Committee on January, 
1918. The locomotive problem was immc- 
diately discust in detail to see if there was 
not some way by which the complete loco- 
motives could be sent across the ocean in- 
tact. 


The steamships Feltore, Cubore, and San- 
tore, each feet long, with three great 
holds and five hatches, the smallest of which 
was 33 feet by 37 feet and the largest 39 
feet by 37 feet. were then prest into service. 
Each ship had a cargo capacity of 11,000 
tons and was fitted with electric turbines 
capably of driving the ship at a speed of ten 

nots. 


On May first loading started, and the 
holds of the steamer Feltore were floored 
off with five layers of railroad rails and 
splices to secure a firm foundation and also 
to protect the hull of the ship. Next day a 
railroad float came alongside with eight 
assembled locomotives ready for the trip. 


The problem of lifting these great loco- 
motives into the hold of the ship was solved 
by requisitioning one of the largest cranes 
m the world capable of lifting 150,500 
pounds in bulk. The derrick captain took 
his stand on the deck of the stcamer and by 
the usc of electric signals directed every 
movement of the cranc. And so without a 
single hitch, cach and evcry one of these 
steel-hound monsters of the rails, was low- 
cred and sect on heavy oak planks; after 
which tons of comprest bales of hay and 
bags of vats were packed around them. 
And so seven days after the start of this 
great trip, there were on the wharves at 
Brest, France, 33 large asseinbled locomo- 
tives and tenders, 2,400 tons of rails and 
splices, 2,300 tons of hay, 600 tons of oats, 
and fifty-three motor trucks. 
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WOOD FINISHING 
AMATEUR. 


(Continued from page 793) 


either of two ways, which are known 
among wood finishers as the “quick” and 
the “slow” methods of polishing. 


The quick method is as follows: Dip a 
handful of raw cotton into a mixture of 
half peanut oi] (refined cottonseed oi] will 
do), and half alcohol, and rub the surface 
with a rotary motion, which will give a fine 
lustre in a short time. 


The better of the two is the slow pro- 
cess. After the work has been bronght to 
the dead finish mentioned above, put on an 
extra coat of finishing varnish, allow it to 
dry, and rub down again with FF pumice 
stone, Cleaning up carefully. Then rub 
round rotten stone over the surface with 
a soft chamois skin, using a circular mo- 
tion, and when this is dry, rub it off with 
the palm of the hand. 


There are several other kinds of polish- 
ing, notably wax polishing and oil polish- 
ing, which may be used if desired. In wax 
polishing the polish is put on at the same 
stage that the varnish would have been ap- 
plied, using any method convenient to get 
the wax on the work. Perhaps the hest 
way is tO warm the wax and apply it with 
a brush, the same as varnish. This gives 
an even coat of wax, which is then polished 
with a hand cloth. There are a mimber of 
manufactured waxes on the market, any of 
which will give the desired results. Tlie 
chief objection to wax polishing is that tt 
mars very easily, but it is also renewed very 
easily. hence this is not such a serious ob- 
jection for many kinds of work. 


Oil polishing is the most durable of any, 
and therefore is often used for table tops, 
counters, etc. The process is very simple, 
but heartbreaking. Jt consists of applying 
either raw or boiled linseed oil upon the 
surface, and then rubbing it until a polish 1s 
secured, The polishing is done by means 
of a piece of felt wrapt around a heavy 
block, to give it weight. 

This is about all that need be said about 
the various processes used in wood finish- 
ing, but a brief description of the various 
kinds of woods commonly used by the ex- 
perimenter would not be out of placc. 
perusal of the list will often help determiuc 
the kind of wood required for any particu- 
lar picce of work. 


Birch.—Black birch takes on a fine polish, 
as it is close grained. Its natural color is 
light, so it is usually stained in imitation of 
black walnut or mahogany. Owing to its 
close grain. a filler is not absolutely neces- 
sary, but when staining this wood to imi- 
tate some other, a properly colored filler 
gives it a better coloration. 


Cherry.—This wood is very close grained, 
and will take a ltigh polish. It has little 
tendency to warp, and because of its close 
grain filling is not necessary, and shellack- 
ing will prepare it for any of the finest 
polishes, 


Oak.—Oak is the “King of woods”, and 
is very useful. It bas a medium openness 
of grain, and wiuest aleays be filled before 
shellacking. Almost any sort of polish may 
be used for finishing oak, one of the most 
beautiful being the “aitique” method, a 
formula for which has already been given. 
The linseed oil polishing will also make an 
excellent and durable finish. There is but 
one objection to this wood for wirvless ap- 
paratus, which has made it unjustly une 
popular, and that is that the acid in the 
wood has a peculiar effect upon hard rub- 
ber panels. 

Mahogany.—lf expense were not an ob- 
jection in most cases, mahogany would he 
an ideal wood for every purpose. It is 
coarse grained, requiring a filler, but 1s sus- 


(Continued on page 812) 
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Mail the coupon below, right now—today—and let us tell you 
all about the remarkable opportunities there are for ambitious 
men and women in this great, new profession of Chiropractic. 

You are, of course, aware that drugless healing is steadily 
advancing in public favor. Chiropractic has come to the front 
so rapidly during the past few years that it is today recognized 
as the most advanced, most scientific, and most successful of 
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drugless healing methods. It is calling to its ranks men and 
women from every walk of life—and there is abundant evidence 
that they are making good in a big way in this new and 
uncrowded field. 

Mail the coupon and we will send you full information—tell 
you how there is a splendid chance for you to build a suecess- 
ful career as a Doctor of Chiropractic. 


Learn At Home In Spare Time 


The American University method of teaching Chiropractic 
enables you to study by mail or in class and obtain a'complete 
education in the shortest time consistent with thoroughness, 
while you hold your present position. And you ean pay on easy 
terms. A splendid faculty will personally instruct you in 
the basie principles and in the most approved methods for 


relieving Headache, Indigestion, Lumbago, Epilepsy, Pleu- 
risy, Constipation, Rheumatism, Asthma, Neuralgia, Neuritis, 
Catarrh, Fevers, Jaundice, Dyspepsia, Paralysis, ete. No 
Special preliminary study is needed. You will graduate with 
the degree of Doctor of Chiropractic, receive a handsome 
dipioma and be ready at once to open your office. 
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Let Us Tell You How 


ToMake a Big Success in 


CHIROP 


Advanced Science of Spinal Adjustment 


$3,000 To $5,000 a Year 


Remarkable Free 
Charts Offer 


We want men and women seriously intending to take up 
profess.onal careers in Druglesa Healing to have these charts. 
Their actual value js $31.50. But on our offer they come free. 
There are 22 in all, printed in colors. Send tbe coupon below 


to get all the facts about our offer. ; 
- Anstomical and Physiologicel Charts 
+ (with Bound Manual Key) Handaomely 


Lithographed in Lifelike Colors. 
4 Originel Compendigropha. 


5 Illustrative Spinal Columns. 


Colored Nerve, Pain Area and Concus. 
sion Charta. 


Magnificent Charts—Value $31.50—Al) 
Absolutely FREE, 





There are many instances of Chiroprac- 
tors earning from $3,000 to $5,000 a year. 
Some upwards of $10,000 Dr. M.D. Moore, 
of Kentucky, reports an income of $9,000 a 
year. Dr. L.H. Roche, NewJersey, $5,000; 
Dr. Hanna, of Florida, over $5,000 yearly. 

The success of Chiropractors in many 
cases has come so quickly as to be almost 
startling—almost like the accidental dis- 
covery of a goldmine. And yet, it is not 
to be wondered at when you consider the 
scientific accuracy of Chiropractic methods, 
the really remarkable results of a benefi- 
cia) character in the treatment of both 
acute and chronic cases that have been af- 
fected through these methods, the rapid 


increase in the number of people who show a decided 
preference for Chiropractic over any other treatment 
for their bodily ills and the comparatively few Chiro- 
practora that are now in the field. 


Your Opportunity 


If others have achieved such remarka- 
ble successes is there any reason why you 
should not do as well or even better? 


What These Doctors 


REA of Chiropractic Say: 


** My Charges Are $25.00 for 
3 Trealmeoats” 
American University: 

My practice averages ten paticots a 
day. of which many are womeo. My 
charged per course are $25 per 13 treate 
meats. Theournher of treatments varies 
from one to two courses in stuhhorn 
easea. Minor casea take from 6 to 10 
treatments. 1 have yourschoolat heart 
and wili boost it all 1 can. 

DR. W. H. WEDELL. M.T. D..0 5 


Heartily Recommeods Course 
Char¢es $2.00 per Treatment 
American University: 

T have no hesitation in recommending 
your course io Chiropractic to anyooe 
contemplating suecb a course, as it 19 
thoronghly practical, well-writtes, fn- 
teresti0g and valuable to the newstudent 
and a valuable adjunct to any gless 
healer. 1 receive $2 for all] treatments. 

DR. ANNIE B. McDERMOTT, N. J. 


“! Am Proud of Your Chiropractic 
Course” 
American University: s 
Our regular price for such work is $2. 
Treat of an average of about eight a day, 
and give all the way from 12 to 24 treat- 
ments. which depeads ou how obstinate 
the case js. Some are cured with only 
five or six treatmenta. J am proud of 
your Chiropractic course. 


DR. W. H. WOOD, Missouri. 


Why not get out of the rut and qualify now for this splendid profes- 
sion that offers such remarkable poseibilities for making you Prosperous and independent? 
No matter where you live. if you are ambitious tomake Money, increase your social standing 
and hea “somebody” in the world, our course in Chiropractic will point the way for tbe 


attainment of your ambition. 


Never has there been a more opportune time than now. for 


never bas the demand for competent Doctors of Chiropractic been ao great as it is today. 


Manierre Bldg., Dept. 409 


Without cost or obligation send me by mail. your new 
illustrated, 72-page book and your Free Charts Offer. 


the coupon today. Don’t de- 
lay. Do not think that your 
chances for buildiog sa succese- 
ful] career are less thao others 
who are succeeding in the prac- 
tice of this great profession. 
Juat let us give you all the 
facts—then judge for yourelf. 
Mailing the coupon places you 


Name....... 


under no obligation of any kind whatever. All we ask is the opportunity to prove to you that 


what we tell you ia the absolute truth. We have the facts te prove it—facts which you will find 
mighty interesting. Just send the coupon ora post card for our beautiful new illustrated T2.page 
Mail coupon or write today SURE. 


book and full particulars of our remarkable Free Charte Offer. 


AMERICAN UNIVERSITY Manierre Bldg. Dept. 409 


You benefit by mentioning the “Electrical Experimenter”™ when writing to odvertisers. 








Chicago, Il. 
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Learn Telegraphy-Wireless 





Remarkable opportunities are offered experienced wire- 
less operators and telegraphers. The demand is greater than 
the supply—steady positions at increased pay and rapid 

Combination 


will soon make you an accomplished operator. 
Teaches Light and Sound Signals. hoth Radio 
and Morse. Outht consists of exceptionally fine 
Telegraph Key. Buzzer, 3 Binding Posts. 


Lainp 
Lamp Socket and Control Switch 
$ 300 










—all mounted on a highly fin- 
ished base. Two outfits can be 
operated at considerable distance 
apart for sending and receiving 
practice, 















This Same 
Outfit re 
Without Lamp 


Order to-day. Or your dealer can secure it for you. Descriptive 
circular and catalog of celehrated Knapp Motors and Electrical 
Specialties from 10c up mailed free on request. 


Knapp Electric & Novelty Co. 
523 West 51st Street New York City 


CORE WIRE 


We bare been fortunate Im securing thru auction sereral tons of guaranteed pure, double 
aonealed Norway Iron Core Wire and are selling this wire to “Experimenter”’ readers 


AT PRE-WAR PRICES 2Octs LB. 


This wire {s just the thing for spark colls, transformers, etc., and it 1s, of course, a very much 
more superior product than the usual iron wire. We absolutely guarantee the quality, 

If you erer thought of building a spark coll, transformer, or similar apparatus, pow ia the 
chance to get the right material for lt. As far as we know thia ls the only lot of lron Norway Core 
Wire Ip the hands of any dealer at the present time, and none can be gotten until afler the war. 

We hare only two sizes left: 


26 INCHES 


















‘KNAPP LEADER 
Radiates real power-plant 
efticiency. Two Speeds and 
everse 
Price. Complete. $3.50 



















36 INCHES 
Thickness about No. 21 8 and S 
If either of these slzea should be too long we adrise cutilng the wire down yourself by meane 
of shears. {ft will pa¥ Fou to do 90 as real Norway Iron Wire, sold by a few dealers fast year, 
brought from 40c to 50c a pound. American core wire now sells for from 30c upwards per pound. 
As long a8 the supply lasts we offer this wire ae described abore to our customers at the rery 
low price of 20c a pouna Order at once. 


ELECTRO IMPORTING CO., 231 Fulton St., N. Y. C. 















Get your wireless stations 


In Readiness Now. 


Be prepared and avoid delay. 


| DUCK’S big 300 page Wireless and Electric Catalog is now, as it 
always has been, the largest and most complete and dependable 
Wireless Catalog published. Mailed for 12c in stamps or coin. Not 


| sent otherwise. 

Everything in wireless worth while is listed in this catalog 2 
you to see our catalog before buying. You are thereby insured against an unwise 
is the Beaton Light to guide you right in the selection of your wireless apparatus. 
better values are obtainable elsewhere. 

If you have our catalog No. 1], you have our latest catalog. 
a revised price list. It is yours for the asking. 


THE WILLIAM B. DUCK CO., 230-232 Superior St., Toledo, Ohio 


The experieticed amateur will tell 
urchase. It 
o bigger or 


Do not write for another. Send for 


“NACL’’ Buzzer and Signaling Set 
, 








Clapp-Eastham 
$5.50 high frequency 
Complete ! a 


A VERY COMPACT SET 


Excellent for practice as key is correct height from table. Can be used for Sige 
nalling by flashes over a long distance, also for a test buzzer or flash-light. 


L. B. SALT, Van Brunt Ave., Dedham, Mass. 


Right In Your Own Home, in your spare time » | 
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WOOD FINISHING FOR THE 
AMATEURS. 


(Continued from page 810) 


ceptible of a fine polish, which makes it 
much in demand. 


Maple-——Hard maple is close grained and 
requires no filler, but soft maple is just the 
opposite and hence is of little value. It 
looks best in its natural color, very light, 
which is preferably obtatned by the use of 
white shellac and the very whitest ivory 
varnish to be found. Hard maple takes the 
finest polish of any of the woods. 


Black Walnut.—This is a dark-colored 
wood, rather open grained, requiring a filler 
to match its color, but no stain. One good 
coat of orange shellac will suffice to level its 
surface previous to polishing. 


Pine. Poplar, etc. — These soft woods 
are open grained and easily worked. Hav- 
ing little beauty of their own they are usu- 
ally stained, but we should retmember that 
oil stains are the best to use, owing to the 

ificulty of getting an even coat. Shellac 
will do very well as a varnish for these soft 
woods, being applied on top of a liquid filler. 


In conclusion it is to be hoped that any- 
one attempting to do wood finishing will do 
the wood justice and conscientiously per- 
form all the operations required. Everyone 
has preferences as to the finish liked best, 
but after a study of the foregoing it should 
not be difficult to select the right one. 


FORMER KAISER CONSTANTLY 
IN TOUCH WITH BERLIN. 


The former Kaiser is believed to be 
constantly in communication with Germany. 
It is reported that a wireless station has 
been erected on top of Count von Ben- 
tinck’s castle, and that German airplanes 
frequently fly over the estate, dropping 
messages. 


oe 


SCIENCE IN SLANG 
(Continued from page 799) 


that it was the inherent what-you-inay-call- 
it in the deccased animal and not the con- 
tact of the two dissimilar metals on the 
nerve and muscle, and the chemical action 
created thereof, that caused the ainphibious 
corpse to do the post-mortem Hula. 


“Even at that the Dago doctor opened up 
a lot of dope that the terrestrians were 
dead to, and laid another foundation rock 
for the next of the scientific gang to add to. 
And now we have galvanic current instead 
of homeric, as would be the case had the 
Liind ditty writer pulled the stunt. 


“Then Count Professor Allesandro Volta, 
B. S., enlightened himself with Couronne 
de Tasses (no, not demi-tasses) and piles, 
and condensing electroscopes, not to speak 
of the otlier heterogeneous paraphernalia 
that would make a Hebrew junk dealer itch 
in the palms. Well, Aleck stamped his 
cognomen in the pages of electrical history, 
as well as on fuse plugs and such other 
electrical stuff that has the potential in- 
scribed on it. 

“Here comes along Andre Maric Ampére 
and drops the aching public a string of 
facts tabulating a stack of laws governing 
the flow of the ‘juice’ and propounding with 
such effect that we now waltz into the store 
and order the fuses that we shot—or rather 
to replace the ones we shot—by the ampere 
(unless we buy them by the dozen). 


‘So it goes. Watt then bounces into the 
linelight and does his act and exit. Then, 
when they are sure he is dead, some favor- 
ing gink—generally a Prof.—names some- 
thing after him. In this case it happened 
to be the great what-is-it. So, too, we get 
ohms and farads—sce; Mike’s handle was 
too long for laboratory use so the printers 
just stuck in the first half dozen characters 
and let it go at that. Likewise we amputated 


You benefit by mentioning the “Electrical Experimenter” when writing to advertisers. 
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the ‘a’ in Volta’s name when we translated 
it into sure-cnough language, You kuow 
we humans that have descended from the 
Angles and Saxons got a little more ef- 


ficient and sawed off the sing-song trailers | 


soine tine after Chaucer wrote ‘\\Vhyne 
that olde Aprille why the its shores sote’ 
and sang it like a Swede, and say ‘When 
the sweet showers of April’ just like we say 
volt instead of volta. 

“Since Bilt Gilbert. way back in the 
fiftcen hundreds, christened the phenomena 
that made amber famous ‘Electricity’ and 
dumped it onto the English-speaking peo- 
ple we have had naines, terms, epithets, de- 
scriptions, designations, and appellations 
galore for its numerous manifestations; yet 
with all the wonders of the genii we are no 
nearer the solution of the something we 
call ‘Juice’. We have a fair working 
knowledge of what it is vot, and how it 
affects various substances — including 
homtos. 

“jimmy Clerk Maxwell. the bonny 
‘Skoatchmahn’ (accent on the first syllable), 
let loose with a gob of new stuff that have 
been pacemakers for a raft of scicntific 
birds to follow up on. Jim's dope on the 
gas and light—while not the kind that af- 
fect the ineter men—have apparently been 
agreed to in the main—even since he gave 
the proverbial bucket the fatal rap. and 
cau’t argue back at us. 

“Naturally, as time ticks off, some wise 
guy, who has the advantage of the ones 
before by being behind, springs new stuff 
now and then, 

“The Swedish Prof. who is almost guilty 

for the electron theory of matter, does not 
blankly contradict the dope now out on 
molecules and atoms and ions. The latest 
is only a new sprout on the tree of knowl- 
edge. 
“Of course Madame Curie, when she got 
to ineddling with pitchblende, nearly up- 
rooted the chemical tree of knowledge with 
her ‘Radium’. Naturally, as new dope 
shows up, we have to show the door to a 
lot of the old stuff, but when some guy 
slips us something from observation it 
turns out to be almost right in its percent- 
age. The next guy looks a little farther and 
hands us a little nore of the same thing, 
generally. 

“Old Ben Franklin got the fluid idca—a 
lot of it right. Then as a little more of 
eternity reels off. converting the present 
into the past, the ‘fluid’ idea went ‘fluey’, 
and we conceived the phenomena as a vi- 
bration, of molecules, atoms. ions. and 
finally electrons. Some of the wise guiueas 
have the vibrations a!l mapt out as collid- 
ing, circling, and vari-specded particles of 
almost meee making up everything we 
are acquainted with and a lot that we are 
not. The only difference between the skull 
of your dome and the inacadam on the 
road in front of vour house is the differ- 
ence in speed or direction or path. You 
don’t need to take that as an insult—I could 
have used my own head for example, but 
my modesty forbids. 

“As we sit over an electric heater we have 
to hand it to old man Joule. And after we 
are run over gracelessly by one of those 
‘noiseless electrics’ we may be excused for 
giving Mike Faraday the verbal journey to 
Dante’s pleasure resort for a delighticss 
season of eternity, for it was old Mike that 
made the first electric motor mote. This 
old boy had a lot to do with induced cur- 
rents, and from his inductions aud deduc- 
tions that transforiner out on yonder pole 
was made a pot instead of an engine boiler 
or crowbar. 

“Of course we'll not pass old boy Nick 
Tesla up—the ‘high frequency kid’. His 
alternating current stuff and three phase 
dope—remember that trash the engineers 
howled ‘It can't be done’ at? Funny tho— 
our best motors are the three phase kind 
how. 

“When alternating current flops down the 
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Learn Public Speaking 


| Write — quick — for : | R 
particulars of this extraordinary . sce! 


offer; an opportunity you will 
never forget if you take advantage of it. Ten lessons in effective public 
speaking absolutely FREE to those who act promptly, to introduce our 


course in localities where it is not already known. 


We teach you by mail to become a powerful and convincing speaker—to in- 
fluence and dominate the decisions of one man or an audience of a thousand. We 
have trained hundreds and helped them to increase their earnings and their popu- 
larity. Learn, in your spare time at home, how to overcome “stage fright” and 
conquer fear of others; how to enlarge your vocabulary; how to develop self-con- 
fidence and the qualities of leadership; how to RULE others by the power of your 
speech alone; how to train your memory, Our 


wHaT THE coursE | New Easy Method 








TEACHES YOU, perfected and taught only by Prof. R. E. Pattison 
How to talk before your Kline, former Dean of the Public Speaking Depart- 
club or lodge; ment of the Columbia College of ENS: can be 
How to address board learned in 15 minutes a day. Prof. Kline is one of 
meetings ; the foremost authorities in the country on public 
How to propose and re- speaking and menta! development. Do not let this 
spond to toasts; chance escape you. 
How eo make a political = e 
— Offer Limited 
How to tell entertaining er Wri e 
stories } . 
Henle after: Send This Free Coupon Now 
dinner speeches ; This Special Offer of TEN LESSONS FREE is 
How to converse inter- made strictly for advertising purposes and will be 
estingly; withdrawn without notice. Write now, before it ex- 
How to write better pires, and receive full particulars with enrollment 
letters ; blank by return mail. No obligations of any kind. 
How to sell more goods; Just tear off and mail this free coupon—or a postal 
How to train your will do. 
memory , — OD OD eee eee 


How to enlarge your 


vocabulary ; FREE LESSONS COUPON 


How to develop self- 
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line, along comes a lot of other by-product 
stuff. A load of new hypothetics and an- 
other load of theories to explain them. You 
know when you hook up some plants in 
parallel that there enters into the circuit a 
condition known as ‘harmonics’ that jug- 
gles the peak around and cuts it off, and 
goes negative when the generators are 
as trying to make a positive impression on the 
acti ne Alternating current is great au and 
. TING THE HAIRU= the guy that can get reactance and imped- 
If you Can COMB your hair, you LESS THAN PRICE GE? ance kicking right and pull the wattless 
can CUT your own hair with this current off the line don't need to worry 
marvelous invention. You can cut pent ee prosaic things as rooin rent and 
° . meal tickets. 

. fa hair ny g Be ph gicg ee ze “Steinmetz has this alternating current 

7) or long, and finis iat 


. stuff pretty well under his hat and can tell 
as any barber in one-fourth the time you just what will happen, and when and 








figures run into ten or more columns he 

Fo generally reaches for his pencil. With his 

SHAVING THES calculus he calculates the two-stepping os- 

| ; . ‘© | d phonographs, in stock tickers and clec- 
4 ? our hair well trimmed for a life- Ms and f . , : . 

= Bigs eae ixe lous invention for actually tric lights, in street railways and chemistry. 

That old duck works overtime seven days 


before your own mirror, with the | why. If you ask ‘Steiny’ how he figures it 
_ cillatory currents correctly thru his heavy 
cigar smoke. 
less than any good barber would charge you for ! 
a single hair cut. Very easy to manipulate. Use it to the week and sleeps with his hat and 


1 he will tell you with a paper and pencil—if 
U TI [ i T Y he did not do it in his head; but when the 
= 
iy al f r uy e Fr ) “Surely we all know what Tommy Edi- 
son has done to us in the line of sidewalks 
| | just like a comb, pushing it through the hair, | shoes on, with a copy of Clerk Maxwell's 
downward. in the direction the hair lays. It is im- < | dictionary for a pillow. Yes, Tom is a 
C possible to leave any “nicks” or “cat Steps, in of bright boy. 


your hair, as there is a Special Guard that guides | 
the cutter blade evenly over the scalp. 





6 THE 
CHILORENS "To-day, after all the headlights and 
POSTPAID sidelights on history, we know more about, 


ZB 9 a ; re 

Extra Blades: Cut h dren S Ha r and less of, the so-called ‘electric’ force 

Scts. Each il i that causes our incandescent globes to glow 
- Ea at home and save time. trouble and expense of taking them 


SOc the Doz. tothe barber shop. It works so easily and the job is done and the amber to attract pith balls tnan our 


so quickly that the children enjoy having their haur cut. ane progenitors who wore fig leaves and bed- 
adjustment feature, whereby the blade can set to cut Ihe hair n 1 : 2 
ae SReahert. Medium. of long—wiskes possible to do as perfect work as the Z 4 spreads. 


barber, not to Meation the tremeadous Saving. “Perhaps some day a man—maybe a 


Utility Trimmer as an 
As a Safety Razor oat oie Razor, and i will give 
yOu as good a Shave as the most expensive Razor you can buy You canshave 
the face or neck, or finish around the temples. 


EASY TO HONE AND STROP BLADES | 


No trouble at all to keep the blades sharp. Just reverse the blade in the hoider | 
and proceed tn strop as with an Ordinary razor Extra Blades are always obtain: | 


able and cost only 5 cents each. or 50 cents the dozen. 


USEFUL FOR MANY OTHER PURPOSES 


There are many other uses for the Utility Cutter that will oneee themselves’ 


to you. Ladies use it for removing hair from under the arms an elsewhere. D 
is perfectly safe, and cannot cut the skin. One customer wrote us that he foun 
it yust the thing for cutting corns, while housewives and dressmakers say there 
is nothing better for ripping seams and making buttonholes. 


AGENTS ANO DEALERS GET OUR PROPOSITION 


This ts one of the rere occasions when Jou ere able to connect Op @ith e really “8el) 
oa Sich!’ article Somethiag that Grery man end women wil] buy 00 sight, because 
igactually netcetbem moors Aceota are coining Money Why aot yoo? Handsomo 
pachace. weighs buta trifa Write et once for lermsoa the Trimmeérvand ertre Blades 


JOHNSON SMITH & COMPANY 


woman—will come along and kick the mud 
out from the electrical puddle and Jet us 
sce what a ‘watt’ really is. At least we will 
find more things that the mysterious force 
is the cause ae We may add to our fric- 
tional, static, dynamic and other present 
forms we have so far classified yet more. 
High frequency may be the way to it—it 
may not. We realize that we merely collect 
or cause to flow tn our set paths the ‘juice’ 
we use, we do not create it. Ina way we 
are unbelievably crude in our field of elec- 
tricity. A lot escapes us, a lot leaks, as it 
were, and we get the use of a very sinall 
amount for the work we put into it and 
get out. Yet it is the most, or one of the 
most efficient forms of energy that we now 
have at onr disposal. Perhaps some one 


Dept. RK 54 W. Lake Street CHICAGO 

; : will stumble on to some other source than 
dynamos and batteries for our supply—it 
may be a sort of collector or etheric accu- 
mulator. Thru electricity we may over- 
come gravitation. The conditions that 
would make possible are unlimited. Of 
course, that is supposition, but ‘wireless’ 
and the World War were all suppositions a 
few years ago. 

“Speaking of wireless, Hertz looked over 
our heads and saw something we had over- 
looked since Galvani’s ‘return shock’ on the 
frog’s hind kicks. Then Marconi and 
others, notably De Forest, boosted the 
proposition along, so that now, with the 
audion amplifier, we transmit music, both 
chin and instrumental, for miles and miles 
| on thin ether. Whether next we will trans- 
mit or merely collect energy for power 1 
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don't know, but I would not be surprised 
at either. 

“Some scientists tell us that once our 
present planet was a whirling mass of 
nebulae. Later it concentrated into a rough 
clobular mass. This was known as the 
Azoic Age. At this time its minerals and 
water were thrown off at a great distance 
in a gaseous state. As these cooled they 
formed rings or films surrounding the 
earth. Later these rings descended upon 
the carth, periodically. Thus the earth past 
thru. the Paleazoic and Carboniferous 
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epochs, aiter which fell the remaining 
mineral rigs, and anitial life came iito 
evidence. Then the last canopy, uf hun- 
dred per cent. proot water descended, an 
we had the big washout known as the 
‘lood’, where a man by the name Noah— 
who was /lis press-agent?—made his big 
hit with the lustorians, 

“Now these science hypotheticians tell ts 
that there is vet another ring, an electrical 
canopy, that, when it descends will destroy 
all microbes and other infamous micro- 
argauisins—Mr. Flu inclided in the first 
row. Taking that into consideration we 
wold be a healthier flock of mortals—but 
Permieitation is caused by our minute 
Friend-eneimies; and no fermentation means 
watiral prohibition. How would = you 
like that? Besides upsetting the brewers 
atl lakers and what else not in- 
cluding bacchic celebrations, it would prob- 
abl: wpect our present electrical system, 
and iskewise rules and laws. That is the 
Valian theary of the thing, and there are 
whole reams of other dope by other think- 
@rs and tiambskulls, bai this Valhan hunch 
hits me as plavsible, and a lot of the other 
ding-dengs soul to meas if the author 
hel had one too many under his belt. 

“Li the ring were to 1imble—we would be 
in the same fix with the antediluvians as 
to the liquor question. The great liquor 
gucsticn would no longer be ‘What drink 
will you have?’ but ‘When wil) the ring 
rise agaiti?’ 

“Ey the way, | have a quart in my room,” 
Stokes hinted as we arose to leave, “And 
you Can never tell when that ring may fall.” 


a= aE 


AN AMPHIBIAN LAND, WATER 
AND AIR HYDROPLANE. 


(Continued from page 773) 


ranged along the center line of the super- 
atructure on the exterior are a plurality of 
planes, which are maintained in the proper 
nasition by means of cuy rods. Tlorizoutal 
rudders are arranged in opposite pairs, each 
comsisting of a series of blades mounted 
upem central shafts. All of the rudders 
and prepellers are controllable by the avia- 
tor from within the cab, and by actuating 
the sarigus rudder and plane controls, it 1s 
thus possible for the operator to cause the 
craft ta fly on a Tevel keel, or to turn at 
uty desired angle, either upward or down- 
ward, 

This amphibious airship is caused to fly 
thru the air by means of a pair of power- 
ful propeller blades disposed on opposite 
sides of the gas hag frame as shown, and at 
the center of the ballonet superstructure. 
These propeller blades are driven by the 
mater situated within the car by means of 
bevel gears. Coney Island and the rest of 
the amusement parks threaten to take all of 
quc spare nickels and dimes this summer, 
with such irresistible and fascinating diver- 
sietié a5 this before us. 


CONCRETE WIRELESS MAST IN 
CHINA. 


A mast of concrete 150 feet above the 
wall of the Tartar City, near Chienman, 
has been erected for the United States naval 
wireless. The column is 18 inches in diam- 
eter at the base and I2 inches at the top. 
Its weight is approximately 30,000 pounds, 
and it includes 2.500 pounds of reinforcing 
steel and 160 cubic fcet of concrete. Twelve 
guys, fastened to four anchor blocks, se- 
cure the mast. The work was completed in 
seven weeks. 


HARVARD RADIO SCHOOL TO BE 
REMOVED. 


The naval radio school in Cambridge, in 
which nearly 5.000 sailors are under in- 
struction, is to be retnoved to the Great 
Lakes Naval Training Station by April 1. 
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How I Increased My Earnings 
From *2 10% 200 a Day/ 


The Remarkable Story of a Young Man's Experience 
«ifter Reading a Wonderful Book, as Told by [Himself 


OME people say it takes money 

to make money—others complain 

that they never made money be- 
cause they never had any luck. When 
one is tip against the stern reality of 
making both ends meet, it is natural 
to teel that if they only had a little 
money, or a little luck, they wouldn't 
have to worry about their bread and 
butter. and rent, and clothes. 

A short time ago I, too, felt that way. I! 
was a bill clerk earning only $12 a week, 
and I used to worry myself sick about my 
future. 

To-day—it seetrns like a dream—all my 
financial troubles are over—iny weekly in- 
come instead is about $1,000—more than I 
know how to spend. I own two automo- 
biles and have a chauffeur to drive me 
around. My children go to private schools. 
J have just purchased, for cash, a $25.000 
home. I go hunting, fishing, motoring and 
traveling, whenever I care to. I live in a 
new kind of world. 


Possible to Anyone 


let me say in all sincerity that what I 
have done, I believe any one can do, I am 
only an average man—not “‘brilliant”—have 
never gone to college—iny education its 
hmited. I know at least a hundred men 
who know more than I, who are better edu- 
cated and better informed—yet not one of 
then has made as much money as ] have, 
their earnings probably averaging less than 
$50 weekly. I mention this to show that 
earning capacity is not governed by the ex- 
tent of a man’s education—to encourage 
those who have not had the advantage of a 
comprehensive education. 

What, then, is the secret of my success? 
Let me tell you how it came about. 


How I Discovered Myself 


One day, about three years ago, some- 
thing happened that woke me up to what 
was wrong with me. It was necessary for 
me to make a decision on a matter which 
was of fittle consequence. I kuew in my 
heart what was the right thing to do, but 
something held me back. I said one thing, 
then another: I decided one way, then an- 
other. I couldn't for the Hie of me make 
the decision I knew was right. 

J lay awake most of that night thinking 
about the matter—not becaitse it was of any 
great importance in itself, but because I 
was beginning to discover what was wrong 
with ae. Along towards dawn I resolved 
to make an experiment. JI decided to culti- 
vate my will power, believing that if I did 
this ] would not hesitate about making de- 
cisions—that when 1 had an idea I would 
have sufficient confidence in inyself to “put 
it over—that I would not be afraid of my- 
self, of things or of others. I felt that if | 
could smash iny ideas across I would soon 
make my presence felt. I knew that herec- 
tofore I had always begged for success— 
had always stood, hat in hand, depending 
on others to give me the things I desired. 
In short, I was controlled by the will of 
others. Ilenceforth, £ determined to have 
a strong will of my own—to demand and 
command what 1 wanted. 

With this new purpose in mind I applied 


WWW.americanradiohistorv.com 


myself to finding out something more about 
will power. Finally I encountered a book 
written by Professor Frank Channing Had- 
dock. I was astonished to read his state- 
ment. “The will ts just as susceptible of 
development as the muscles of the body!” 
It is almost needless to say that I at once 
began to practise the exercises formulated 
by Dr. Haddock, and I need not recount the 
extraordinary results that [ obtained alinost 
from the first day. I have already indicated 
the success that my developed power of will 
has made for me. 

But it may be thought that my case is 
exceptional. Let me again assure you that 
] am but an average inan, with no super- 
developed powers, save that of my own 
will, And to further prove iny contention, 
let me say that since Prof. Haddock’s les- 
sons, rules and exercises have been pub- 
lished, 1 have come across hundreds of 
other cases where strengthened will power 
has brought success and fortune to people 
who were failures, has enabled thousands 
to overcome drink and other vices, almost 
overnight—has helped overcome = sickness 
and nervousness, has transformed unhappy. 
envious, discontented people into dominating 
personalities filled with the joy of living. 


What You Can Do 


] have been authorzied by the publishers 
of Prof. Haddock’s inethods to say that any 
reader who cares to examine ltis startling 
book on will power may do so without send- 
1g any money in advance. In other words. 
if after a week’s reading you do not feel 
that “Power of Will” is worth $3, the sum 
asked, return it and you will owe nothing. 
When you receive your copy for examina- 
tron you will be interested in the studies on 
The law of great thinking; How to develop 
analytical power; Hlow to guard against 
errors in thought; How to drive from the 
mind unwholesome thoughts; How to de- 
velop fearlessness: How to use the mind 
in sickness; How to acquire a dominating 
personality, and hundreds of other similar 
personal power studies. 

It is interesting to note that among the 
230,000 owners of “Power of Will” are 
such prominent men as Judge Ben B. 
Lindsey: Supreme Court Justice Parker; 
Wu Ting Fang, ex-U. S. Chinese Ambassa- 
dor; Senator T. B. Calron; Gov. McKelvie 
of Nebraska; Assistant Postmaster-General 
Britt; General Manager Christeson. of 
Wells Fargo Express Co.: E. St. Elmo 
Lewis; Senator Arthur Capper of Kansas, 
and thousands of equal prominence. 

As a first step in will training, I would 
suggest immediate action in this matter 
beiore you. Use the blank form below, or 
write a lettter addressing it to tle Pelton 
Publishing Company, 30F Wilcox Block. 
Meriden, Conn., and the book will come by 
return mail. This one act may mean the 
turning point of your life, as it has meant 
to me and to so many othiers. 














FELTON PUBLISHING COMPANY, 
30F Wilcox Block, Meriden, Conn. 


I will examine a copy of “Power of Will” 
at your risk. I agree to remit $3 or remail 
the book in 5 days. 








Wamle mek .........8.-...... ; 
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Announcement 


The Moorhead Laboratories, the 
largest exclusive manufacturers of 
Vacuum Valves in the world, have 
been busily engaged during the war 
in supplying Vacuum Tubes to the 
British and United States Govern- 
ments. 


They will have manufactured and 
tested a large quantity of these 
Vacuum Bulbs to meet the require- 
ments of the amateur and experi- 
mental trade as soon as the ban is 


PARES ST Re 


5 lifted. 
se All these Valves are licensed under 
ao the 


ea 


FLEMING PATENT 


owned by the Marconi Company, and 
protected by several pending patents. 


We are the distributing agents of 
the Moorhead Laboratories, and you 
can obtain from us the same high 
grade Detector, built to Government 
specifications and supplied to the 
above mentioned Governments as 
standard equipment. 


REDS 


Sate 


aft 
5 


We will give you the most prompt 
and satisfactory service that it is pos- 
sible to render. 


Daacgareps 
Se) 


Send your name and address to us, and 
we will forward you an interesting book- 
let describing the Moorhead Valves and 
other Apparatus for both receiving and 
transmitting. 


aD 


Yours for efficiency 


Pacific Laboratories Sales Department 
510 PACIFIC BUILDING San Francisco, Calif. 
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Gigantic 1,400 K.W. Radio Station at Lyons, 


= 
france 
(Continued from page 791) 


work, it having been fownd readily possible 
.o synchronize two such ligh-speed radio- 
freauency aliernatars at the works of the 
(seneral Electric (anipariy, some years ago. 

North of the aain antenna switch plat- 
form at the center of the station. there is a 
French design of static frequency multiply- 
ing syStem rated at 150 K.W. This set op- 
erates on the priciple of the transformer 
trequency-changing principle, as developed 
by Joly and Arco. 

Next we come to the western wing of 
the station, and here there are two of the 
larrest are oscillation generators ever built. 
They were designed by Mr. C. F, Elwell, 
formerky chief engineer of the Federal 
Telecraph Company of San Francisco, Cal., 
who first developed the Poulsen are sys- 
tem io large powers, and each of these gi- 
eantic ares are rated at 250 A.W. Ether 
of these are generators may be connected 
po the antenna thra the central antenna 
awitch-gear, the lead wire running to the 
are sets terminating in a massive single- 
pote, deuble-throw change-over switch, 
about five feet in tength, which permits the 
instant cemnection of either set to the 
AURELIO. 

Father of these powerful arc sets can be 
operated from the 300-K.W., 730-volt, di- 
rect-Current motor-generator set, shown In 
ihe plan view and situated just west of the 
ant apparatus itself. This motor-generator 
cormpriscs a three-phase alternating-current 
motor, direct-connected to a /50-volt, direct- 
current, BMO-K.AV. generator, which sup- 
plies the necessary high voltage direct cur- 
reni for operating the arcs. Dr. de Forest 
staies that in his opinion, these large arc 
"cnerators represent one of the very finest 
developenents in radio transmitters that 
lave yet been conceived and perfected. 
They have a distinct advantage over radio 
frequene; alternators in that quick changes 
it wave length or frequency can be rapidly 
obtained, merely by changing the inductance 
aru] capacity in the oscillatory circuits con- 
tected tc the arc itself. The radio fre- 
quency alternator is very reliahle, and de- 
velops its full power in a very constant and 
reliable manner, but it is difficult, at least 
with the present design of this machine, to 
obtain with speed and efficiency a consider- 
able change tn the range of wave lengths 
and frequency, yet as Dr. de Forest has in- 
timated, they are very efficient and desirable 
where the proper operating conditions are 
available, such as where but one or two 
wave lengths only are desired. The arc 
rencrator, on the other hand, is very sim- 
ple avel rugged in design, and requires but 
very litthe attention, even when operated 
over twenty-four-hour non-stop periods, 
which i= often the case nowadays at many 
of ihe Government stations which are using 
ate seta, and many of which are in very 
succes<{u] operation in Some of the largest 
stations Of the United States as well as in 
Europe at the present time, 

All of the transmitters ad the Lyons sta- 
ian operate on long ware lengths, as the 
reader will perceive Erom the antenna fre- 
quency values given abore, and the un- 
damped wave system is used in all except 
ihe spark sets, ‘The receiving apparatus 3+ 
very elaborate, anil has heen installed : 
sound-proof receiving rooms, so as to real- 
ize the very highest efficiency in the receipt 
of long distance signals. The French radio 
engineers are using nothing but three elec- 
trode audions in all of their work, and one 
of their hulhs will be illustrated and de- 
scribed in the April issue. The French re- 
ceiving sets make use of two or more ampli- 
fier bulhs, and when necessary a six-stage 
amplifier is used, which boosts the strength 
of signal reccived 1,000,000 tines. Some of 
the clever work accomplished by the French 





Army and Navy radio experts during the , 


war, with these powerful andion amplifiers 
cun readily be imagined, aud it is a matter 
of record that many valuable radio as well 
as regular telephonic and telecraphie wire 
messages of the Germans were tapt by 
French stations equipt with these powerful 
ainplifiers. 

The power for the Lyons radio station 1s 
transmitted for a long distance from a 
hydro-electric plant. The receiving ap- 
paratus was built by the Compagnie Gen- 
erale Radiotelegraphique, whose shops are 
near Paris. The detector is, of course, the 
French type of anudion. They employ a 
six-step audion amplifier, using the same 
standard type of bulb both for detecting 
and amplifying. 

The ground connection of the station 
consists of a large number of copper wires 
radiating from the station and buried about 
two meters (6% feet) below the surface 
of the earth. Many of these wires terminate 
in copper plates. 


HOW I INVENTED THE AUDION. 
(Continued from page 790) 


plication was not filed until the following 
February. The drawings, Figs. 2 and 6, of 
this patent show the incandescent or glow 
members both in the air, and sealed within 
a closed chamber. 

It will be noted now that I approached 
the general problem of this new type of de- 
tector from an entirely different angle from 
that commonly supposed to-day. In the 
first place I always employed a battery, and 
this original battery was what is now uni- 
versally called the “B hattery.’” Aly source 
of electric current for heating purposes was 
second, and secondary, so that the vocifer- 
ous contention of the advocates of the 
Fleming valve that the audion evolved from 
the Fleming valve, and was originally the 
Fleming valve with the “B hattery” added 
as an afterthought, is entirely untrue, 

It was now a very obvious development of 
the evolution thus far described, to par- 
tially exhaust the glass envelope containing 
the two incandescent electrodes, or fila- 
nents, so as to increase the conductivity of 
the space between them. 

But Fig. 5 of this patent, showing the 
inclosed filament in a vacuum bulh. is inter- 
esting from another consideration hecause 
it contains the first embryonic germ of the 
later “grid” or third electrode. !t was real- 
ized from the very first that a certam pro- 
portion of the high frequency energy from 
the antenna could be lost thru the bypath 
circuit Supplied by the battery and_ tele- 
phone receiver. In order to prevent this 
the arrangement shown in Fig. 5 was tried 
out, wherein the local and high frequency 
circuits are kept separate. In this arrange- 
ment, as actually tried in the gas flame, no 
actual advantage was observed, because the 
high frequency electrodes were necessarily 
some slight distance from the path con- 
ducting the direct current, and hence the 
effect of the high frequency Currents upon 
the ions carrying the Incal current was 
weakened. 

During the years of 1904 and ‘05 my 
duties kept me almost continually away 
r-om my laboratory, in travelling about the 
country directing the installation of numer- 
ous radio stations; consequently there was 
little opportunity for prosecuting this de- 
velopment work, and carrying out the de- 
signs and sketches which | made from tine 
to time. In fact, it was not until 1905 that 
a lamp manufacturer was found to under- 
take the construction of the \artous experi- 
mental forms of lamps which | had de- 
signed as a successor to the flame or arc 
detector. | was familiar in 1905 with Prof. 
Fleming's work on the subject of the "“Edi- 
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son Effect” as utilized for the rectification 
of high frequency osciflations, or Currents. 
This was interesting to me only as an ¢evi- 
dence of growing activity along lines sim- 
ilar 10 those of my new detector. [ was 
familiar, of course. with the phenomena 


‘originally discovered hy Edison, and investi- 


gated and developed by Howell, Fleming. 
\Wehnelt, et al; but from the very first of 
my work with radio detectors [ always had 
in mind a relay, in the true sense of the 
word, no! a rectificr; in other words, a de- 
tector in which the energy of the audible 
signal was supplied from a loca} battery. 
This local energy being increly controlled 
or released by the incoming signal. It had 
always been obvious to me that such a de- 
vice should be more efficient than any form 
of rectifier where the signal indication 1s 
effected only by the energy actually received 
thru the antenr2. 


Fig. 1, Patent No. 824.637. is an obviously 
practical development of Fig. 5 of my first 
patent, No. 979.275. In this figure two tn- 
candescent filaments are sealed in the glass 
bulb, and each lighted from its own “A” 
battery. Here, as always, the original sep- 
arate “B” battery is shown. 


This figure is interesting to many, who 
until recently, if even now, have never 
heard that an audion of this type works 
equally well whether both electrodes are in- 
candescent, or whether one is incandescent 
and the other cold. It might be well to 
point out now in this connection that during 
the patent trial—the Fleming valve vs. the 
Audion—a demonstration was made before 
the court where all three electrodes were in 
the form of filaments, where each could be 
heated to incandescence by a separate bat- 
tery. The demonstration showed that when 
this device was connected up as an audion 
that either outside filament could be used 
as the “plate” electrode indifferently, and 
the signals were of the same intensity 
whether two electrodes were cold or all 
three hot. The purpose of this test was to 
demonstrate beyond all cavil the falseness 
of the assumption that rectification plays 11 
any way an important or essential part in 
the operation of the three electrode audion. 

Fig. 3 of the above inentioned patent No. 
824.637 shows the next obvious step in the 
evolution of the audion ie. doing away 
with the unnecessary battery for heating 
one of the electrodes. It was obvious, of 
course. that so long as the “LB” battery was 
properly connected so that its positive pole 
led to the cold electrode, there was no ne- 
cessity or advantage in heating this seconcd 
electrode, The audion in this form—onc 
hot and one cold electrode, and the “B” hat- 
tery connected with this positive terminal 
to the cold clectrode, was used for some 
months, and shows a sensitiv ness as a de- 
tector. stiperior to that of the electrolytic 
detector, and far superior to that of the 
Fleming valve rectifier. We had, thanks to 
the “B” battery which was invariably em- 
ployed, a genuine relay or trigger action of 
the high frequency oscillations upon the 
normal current-carrying ions, or electrons, 
passing between the two clectrodes. 


As everyone familiar with incandescent 
lamp or X-ray bulb phenomena knows, the 
proportions of current passing between two 
electrodes therein (one or both being hot) 
carried by ions or carried by thermions, 
depends chicfly upon the degree of exhaus- 
tion of the bulb. The gradual preponder- 
ance of thermionic conduction over tonic 
conduction has becn gradually increasing 
as the art has progrest with improvements 
in pumps, knowledge of the fine points of 
exhaustion, ctc. Thus it has always becn 
impossible to lay a finger upon a certain 
date or upon any audion type of device. 
and say, “This marks the distinction he- 
tweet ai ionic, or gascous detector, and a 
thermionic detcctor.” It is in fact impos- 
sible to prove even to-day when audions or 
oscillions are exhausted to the highest de- 
gree that the condtictivity is entirely elec- 
tronre. 
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In the spring and summer of 1906 I had 
opportunity to spend a good deal of time 
on the audion problem, and was always 
seeking to improve its efficiency. Keeping 
in mind then the disadvantage of directly 
connecting the high frequency circuit with 
the local circuits, and harking hack to the 
four electrode gas-flame detector above 
inentioned, I sought to keep one electrode 
of the high frequency circuit distinct from 
the two electrodes of the Jocal current. 
Obviously the most simple experiment was 
to «wrap a piece of tinfoil around the out- 
side of the glass bulb and connect this to 
one end of the secondary transformer of 
my receiter. The other end of the trans- 
former was connected to the filament, it 
being obviously unnecessary to employ four 
electrodes to effect the end desired. Exact- 
ly this arrangement, with the third electrode 
around the outside of tle bulb, is shown 
in Fig. 3-of patent No. 841.386, which was 
filed in Angust, 1906. It will probably be 
recalled that this outside etectrode has been 
very recently “re-discovered” with consider- 
able eclat and acclaim! I also at this time 
wrapt a coil of wire around the bulb, con- 
necting one end of this to the antenna and 
the other to the ground, seeking thus to 
effect the ionic conductivity between the 
inner electrodes by clectro-magnetic influ- 
ence from the high frequency oscillations 
passing around this helix. See Fig. 4, pat- 
ent No. 841,386. 

The arrangement of the external tinfoil 
belt may therefore be called the parent of 
the third clectrode. It showed a decided 
improvement in the sensitiveness of the de- 
rector, as I had anticipated. I recognized 
that by this arrangement I had in effect a 
condenser between the filament connection 
and a hypothetical third electrode, which 
consisted of the conducting layer of gas lo- 
cated on the interior walls of the bulb, 
the other arm of this condenser being the 
tinfoil belt outside the glass. I recognized 
also that this was a very inefficient and in- 
direct way of impressing the effect of the 
high frequency oscillations upon the con- 
ducting medium between the filament and 
plate. The third electrode should therefore 
be placed inside the bulb. | immediately in- 
structed McCandless & Coinpany to make 
such a bulb. The first type of this third 
electrode was in the form of a plate, located 
on the opposite side of the filament from 
the “B” battery plate. This arrangement 
showed the increased efficiency and sensi- 
tiveness anticipated. It is shown in Figs. 2 
and 4+ of patent No. 841,387, fited October, 
1906. This is the audion amplifier and tele- 
phone relay patent. Fig. 2 of this patent 
is interesting as showing also for the first 
time a third battery (“B”) in the external 
circuit between the third electrode and the 
filament. T in this figure represents the 
high frequency transformer. 

In Fig. 4, where this battery is omitted, 
is shown for the first time the grid stopping 
condenser C. In studying this type of three 
electrode bulb, I recognized that the third 
electrode was not yet in its most efficient 
position. It should be placed directly in the 
path of the ionic or thermionic stream, 
passing from filament to plate. where the 
high frequency electric charges imprest on 
the electrode could best affect this stream. 
But if placed directly between two elec- 
trodes, a solid plate, of course, would con- 
stitute practically a complete barrier. Hence 
I devised the grid or perforated screen 
structurc. Im fact, the first audion where 
the third electrode was placed between the 
filament and plate utilized the wire bent in 
grid form which is familiar to every ama- 
teur or user of the audion prior to 1914. 

This type of third electrode so located 
was so marked an improvement over the 
preceding three-electrode bulb, that shortly 
thereafter a patent was applied for on it. 
This was issued in February, 1908, No. 879.- 
532. Sce Fig. 1 where the complete receiv- 
ing arrangement and the grid audion is 
clearly shown. 
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The audion remained in this form for 
six years. During that time its merits be- 


| came gradually recognized in Europe as 


well as here, and it was not long before the 
little stranger was, like its predecessor, the 
two electrode brother with “B” hattery, 
adopted into the Marconi family, and like 
its predecessor re-christened the “Fleming 
Valve.” As soon as the audion amplifier 
had been developed for long distance tele- 
phone service by the engineers of the West- 
ern Electric Company, and installed on 
most of the long distance lines of the A. T. 
& T. Co, we find certain English publica- 
tions adopting it also into the Fleming valve 
family; and now after the three-electrode 
device has demonstrated its utility as a 
radio transmitter of absolutely constant un- 
damped waves and made possible trans- 
vceanic telephony, we learn that this big 
brother which I first named the Oscillion, 
is also the Fleming valve. Not even “jumior” 
or “senior” is used to distinguish one from 
the other in this rapidly growing Fleming 
valve fainily. 

The art founded on the three-electrode 
audion has grown of late years with enor- 
mous strides. The great war has produced 
a tremendous intensity of development for 
various military purposes and it cannot be 
disputed that the engineers of the Western 
Electric Company have taken a foremost 
position, and much of the present-day efh- 
ciency of the detector and aiphfer has 
heen due to their efforts, spurred on as they 
were by the difficult demands and specifica- 
lions of our Signal Corps officers and en- 
gineers. It is estimated that there has been 
constructed for the U. S. Signal Corps dur- 
ing the war between 200,000 and 300,000 
audion and amplifier bulbs, and at least 50,- 
000 small oscillators. In Great Britain war- 
time production has probably equaled or 
exceeded the above; while in France we are 
informed that during the last two years of 
the war, the audion production has aver- 
aged about 5,000 per day! The French bulb 
is particularly interesting as being efficient 
and suitable tn all three uses, detector, am- 
plifier and oscillator. For such purposes, of 
course, a compromise in efficiency was in- 
evitable, and maximum efficiency in either 
of these three branches has been somewhat 
sacrificed. 


Considerable discussion has lately arisen 
as to the first use of the audion as an 
oscillator or source of alternating current. 
This matter is now being thrashed out in a 
multiple interference procedure in the U. S. 
Patent Office. But the evidence so far in- 
dicates that the writer’s application of this 
property of the audion in the spring of 
1912, marked the first use of the audion as 
a generator of undamped electrical currents. 
In view of recent developments, particularly 
the highly interesting announcements of 
l'resident Vail of the A. T. & T. Co., re- 
varding multiplex wire telephony and teleg- 
raphy ever a single conductor pair. it may 
be prophesied that the application of the 
audion as a generator of alternating cur- 
rents will be fully as useful as that of de- 
tector and amplifier. 


There is, in the writer’s opinion, no doubt 
ut that if the development of radio is not 
now mnade a Governinent monopoly, it will 
not be long before commercial trans-oceanic 
wireless telephony will be effected. This 
work. wlicther the generator be a bank of 
oscillions or a high frequency alternator, 
will be made possible only thru the extraor- 
linary amplifying properties of the audion, 
when used as telephone repeater or relay. 

The simplicity of the oscillion transmitter 
in small sizes, coupled with the extraor- 
dinary sensitivencss of the “zero heat’ 
audion detector or amplifier of received 
high frequency energy, warrants the belief 


(Continned on page 831) 
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LATEST STYLE IN FLASHLIGHTS. 
(Continued from page 767) 


the entire set of meter dials are tnstantane- 
ously photographed on a filin. When the 
ineter-reader gets back to the office, the ex- 
posed roll film is removed from the cainera 
and a new roll inserted. The filin is then 
developed and the hills made out from the 
record photographed tlicreon. 

Down on the farm we find another inter- 
esting use of the flashlight, tho Unele Josh 
will swear that the old barn lantern is much 
better. and this is in ihe festing of eggs for 
fertility and freshness. Several attach- 
ments have been produced, or one can 
easily be made from a piece of cardboard, 
aluminum or tin, in the shape shown 1n the 
accompanying illustration, Fig. 7, so that a 
strong beam of light 1s thrown against the 
egg. as it is placed in the opening in the 
candling screen. In this connection it is in- 
teresting to note that by holding a flashlight 
bulb against the hand or against the finger 
that it is possible to locate foreign bodies 
in the finger. The illumination is very in- 
tense, and will act almost like an A-ray. 

Ficure eight shows a doctor's fread lamp 
fitted up in an einergency or for regular 
use from a pocket flashlight. The battery 
Is connected with a piece of flexible twin- 
cord to the lamp bulb, which is preferably 
mounted in a small receptacle secured to a 
piece of fiber, and which in turn is wired or 
sewed to a strip of elastic webbing. <A 
smalt buckle can be secured to the free 
ends of the webbed band, so as to hold it in 
place on the head in any desired position. 
A polisht nickel reflector is held in place 
by the lamp when screwed into the socket, 
as indicated. 

Another clever use for flashlights is in 
the form of a desk signal, and this scheine 
is outlined at Fig. 9. It has been tried out 
with great success in several offices. A 
diagrain is given for a ihree-wire return 
call system. The beauty of the flashlight 
call system is that it does not give such a 
nervous shock to a person as the ordinary 
buzzer or bell, and it is also very simple 
and quick to install. Any one can install 
such a signal system ina few minutes’ time. 
Ordinary bell wire or some flexible lamp 
cord is used for connecting the two sta- 
tions together, and the internal connec- 
tions made to the flashlight battery are 
clearly shown in the diagram. Where two 
or inore flashlights are used on one desk, 
the lenses mav be of different colors, so 
that the party calling is indicated more 
quickly. 

Figure ten shows onc form of electric 
clocklight. Of course. most ordinary mor- 
tals find the pocket flashlight very useful 
ahout the bedroom, and invariably keep 
one wnder their pillow, so that it is only 
necessary to flash it on the clock or watch 
and ascertain the time whenever desired, 
but in some instances it proves more con- 
venient or desirable to have the lamp bull 
mounted on the clock base as here shown. 
Those desiring to utilize this scheme can 
casily do so, and all that is necessary is the 
ordinary flashlight, the proper length of 
flexible twin-cord and a push-button, pre- 
ferably of the pear-shaped variety. 

Ficure eleven illustrates one ont of about 
ten thousand possibilities in electric flash- 
light advertising and tie-pin novelties. The 
Uluminated “stove pipe’ and shirt bosom 
shown, were not mercly sketched by the 
artist, but were actually used for several 
years in New York City, and tickled the 
heart of many a youngster as well as 
grown-up. The man fitted with this il- 
luminated silk hat and shirt bosom was 
quite a common figure on Broadway at onc 
time, and creatcd one of the most novel 
surprises progressive advcrtising ever ini- 
tiated. Needless to say, the best results are 
obtained with such an arrangement when 
the lights are flashed on and off at short 
intervals. In the present case the hat he- 
cainc illuminated first and then the shirt 


Vou benefit by mentioning the “Elcetrical Eeperimenter’ when writing to advertisers. 
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hosom, the arrow in the front of the hat 
sign causing the onlooker to glance down- 
ward invariably, and at that psychological 
moment— lo and behold! the shirt bosom 
hlazed forth in all its red-and-white- 
striped-glory, to the effect that “Nillem- 
quick’s” whisky was the only stuff that had 
the “punch’—it did'nt say it was a deadly 
punch, to be sure. 

The illustration at Fig. 12, shows a very 
ingenious and most useful instrument utiliz- 
ing the flashlight principle and kuown as 
the msPcctoscohe. As the illustration 
shows, the inspectoscope comprises a tube 
either of fixt length, or else made tele- 
scopic, at the lower end of which there is a 
inirror placed at an angle of 45 degrees, 
while at the upper end of the tube a small 
flashlight case and its battery are muunted. 
The lainp at the bottom of the tube receives 
current thru the metal tube, and the other 
side of the circuit is completed thrn a sin- 
ele insulated wire leading up to the flash- 
light battery, the button switch on the bat- 
tery case being used to light the lamp. 
This instrument has been found extremely 
eficacious in reading name-plates on mo- 
tors and other machinery where they hap- 
pen to be in inaccessible locations, such as 
close to a wall, etc. Many other practical 
and ingenious uses of the flashlight will 
suggest themselves to the reader, and it is 
doubtful if there has ever becn any one 
Invention in the electrical field that has be- 
come more universally adapted than the 
pocket flashlight. 


POPULAR ASTRONOMY. 
(Contiuned from page 781) 


the planet is best seen. IJts flattening at the 
poles, which is nearly ten per cent of its 
equatorial diatneter gives it a decidedly 
oval appearance at this time. Ordinarily 
one of the hemispheres of Saturn is partly 
or entircly concealed by the rings so that 
the oblate forin is not so noticeable. After 
the temporary disappearance of the rings 
in 1920 the earth will pass from a position 
below the rings to one above them. The 
northern surface of the rings and the north- 
ern hemisphere of Saturn will come more 
and imore into view after this date, the 
southern surface of the rings being invis- 
ible and Jess and Jess of the southern 
hemispliere of the planet being seen until 
the rings once more approach their widest 
opening about seven years later. From 
this time on until the earth is once more 
in the plane of the rings. after another 
quarter revolution of the planet, the eleva- 
tron of the earth above the rings becomes 
less and less and the width of the system 
decreases in proportion to its length. It 
was this change in the tilt and visibility of 
the rings that so perplexed Galileo when he 
attempted to make out the nature of these 
appendages of Saturn with his crude telc- 
scope of insufhcient magnifying power. So 
great was his bewilderment when the rings 
finally disappcared that he cried out in de- 
spair that Saturn must have swallowed his 
children, according 10 the legend. He 
finally Lbecaine so exasperated with the re- 
sults of his oliservations that he gave up 
observing the planet. The true nature of 
these appendages of Saturn remained a 
mystery until Huyghens solved the prob- 
lem in 1655, some time after the death of 
Galileo. 

In addition to the rings, Saturn has nine 
satcllites named in the order of their dis- 





tance outward from the planet: Muimas. 
Enceladus, Tethys, Dione, Rhea, Titan, 
Hyperion. lapetus and Phoebe. The last 


mentioned satellite was discovered by W. 
H. Pickering in 1899. )t aroused ercat in- 
terest at the time because it was the first 
satellite to be discovered with “retrograde” 
motion in its orbit. Two satellites of Jupi- 
ter since discovered revolve in the same 
direction around their primary. 

The satellites of Saturn approximate to 
(Continued ou page 823) 
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rPHOUSANDS of miles of railroad must 


be equipped with block signal systems. To 
superintend these installationsand tomaintain | 
| the systems now in use thouands of men are 
necessary. Golden opportunities are now offered, 
Every ambitinoa man cnould write for the frea book ou 
Signal Engineering. 
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HE SKINDERVIKEN TRANSMIT- 

TER BUTTON presents the latest 

advance in microphones and 
marks a revolution in transmitter con- 
struction. It works on an entirely 
new principle, takes up practically no 
room, and marks the end of al! tele- 
phone transmitter troubles. 


The SKINDERVIKEN TRANSMIT. 
TER BUTTON ean be placed in any 
position and it will talk loudly and 
distinctly and is at the same time 
extraordinarily sensitive, Jt was pri- 
marily designed to replace the old 
damaged or burnt-out transmitter. 
Simply unscrew and remove the tele- 
phone transmitter front, disconnect 
the two inside wires, unscrew and re- 
move the bridge and the old electrode. 
There remains only the diafram. 
These wires are then connected with 
the Skinderviken button, the latter 
screwed to the diafram, and after 
screwing the old transmitter housing 
together again, the telephone is ready 
for work. 


ELECTRICAL EXPERIMENTER 
readers will be particularly interested 
in all the different experiments that 
can be performed with the Skinder- 
viken Button. Fig. | shows the Skin- 
derviken button attached to the back 
of an Ingersoll watch case. When 
speaking towards the inside of the 
case, it will be found that the voice 
is reproduced clearly and loudly, 
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Prepaid 
This shows hnw isut- 
ton js allarched to 
ordinary telephone 


tramsmitter. 


Fig. 2 shows another interesting 
stunt. By attaching the button toa tin 
diafram about the size of half a dollar, 
and by holding the diafram at the side 
of the throat, as shown, speech can 
be transmitted with surprising clarity. 
Fig. 3 illustrates the same arrange- 
ment placed on the chest as shown. 
In this position the transmitter will 
talk clearly and loudly, Fig. 4 shows 
an arrangement whereby the Skinder- 
viken button is attached on a thin 
wood board at the preacher's pul- 
pit. His voice is clearly transmitted 
so that people hard of hearing can 
readily hear the sermon. Fig. 5 
shows how a very sensitive Detecto- 
phone can be made by placing one 
of the buttons in the center of a litho- 
graphed cardboard picture, so that 
only the small brass nut shows. The large 
surface of the picture acts as a big dia- 
fram. and the voice is well reproduced. 
Fig. 6 shows an interesting stunt, whereby 
a hole is drilled in the side of a thin glass 
water-tumbler; the sides of the glass thus 
acting as a diafram, the voice is elearly 
transmitted. Fig. 7 shows a simple match 
box Detectophone. The Skinderviken but- 
ton is concealed inside of the box, only the 
small brass nut showing on the outside. 
This can be camouflaged as well. This de- 
vice talks well. Fig. 8 shows how to trans- 
mit phonograph music at a distance merely 
by drilling a small hole in the phonograph 
arm and attaching the Skinderviken but- 
ton; a very favorite experiment with all 
experimenters, 


We have such unlimited corfidence in the Skinderviken Transmitter Button that we make the 
following remarkable offer. Send us one dollar ($1.00) for which we will mail one button prepaid. If 


you do not wish to keep it. return it within five days and your money will be refunded. 
It gives diagrams and experiments using the Skinderviken Transmitter But- 
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ton, and prices of telephone equipment 


ALSO ALL KINDS OF TELEPHONE PARTS FOR EXPERIMENTERS 


at prices far below the actual cost of manufacture 








Skinderviken Telephone Equipment Co. Address us as STECO, 2118-2136 N. Clark St., Chicago, Ill. 
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POPULAR ASTRONOMY. 

(Continued from page §21) 
those of Jupiter in size and exactly equal 
then im number. The largest, Titan, is 
three thousand miles in diameter and 
cau be seen with the smalles: telescopes. 
With a four-inch telescope five of the 
satellites can be easily found tho tliey are 
not as interesting to observe as the satellites 
of Jupiter because they are on the average 
four hundred million miles more distant. 
The time they require to make one journey 
around Saturn varies from nearly twenty- 
three hours for Mimas, the nearest, to ap- 
proximately five hundred and twenty-four 
days for Phoebe, the most distant. 

Like Jupiter, Saturn is marked by belts 
parallel! to the equator tho they appear more 
indistinct than those of Jupiter on account 
of the greater distance of Saturn. Saturn 
also resembles Jupiter in its physical com- 
position which is largely, if not entirely. 
gaseous and iu the extreinely short period 
of rotation on its axis which is approx- 
mately ten hours. In more ways than one 
Saturn is a very unusual planet. In addi- 
tion to possessing an enormous ritg sy’s- 
tem it is the lightest of all the planets, its 
density being only sixty-three hundredths 
that of water, and it is the most oblate, its 





Fig. I! Shows (On a Scale Reduced Ten Times 
From That of Fig. 1) the Orbits of the Outer 
Satellites. Even on This Reduced Scale It Is 
Impossible to Represent the Orbit of Phoebe, 
the Most Distant, Which !s Three and Six- 
Tenths Times More Distant Than Japetus. 


flattening at the poles amounting nearly to 
one-tenth of its diameter. Its equator 1s 
more highly inclined to its orbit than 1s 
the case with any other planet, not even 
excepting the earth and Mars. For this 
reason its seasonal changes are very great, 
in marked contrast to Jupiter whose equator 
lies very nearly in the plane of its orbit. 
Since Saturn is so far away [rom the sun 
that it receives only one-ninetieth as much 
light and heat per unit area as the earth, its 
outer gaseous surface must be extremely 
cold unless considerable heat is conveyed 
to the surface from within its hot interior. 

Prof. Lowell concluded from certain ob- 
servations made at Flagstaff, Ariz., that 
Saturn is composed of layers of different 
densities and that the inner layers are more 
flattened at the poles and rotate faster than 
the outer layers. Marked variations in the 
color and brightness of the ball of the 
planet have been noted from time to time. 
In 1916 observers of Saturn described the 
planet as pinkish-brown and conspicuously 
darker than the brighter portions of the 
rings. The rinced planet inay now be found 
in the constellation of Leo not very far 
from the star Regulus at the end of the 
handle of “The Sickle.” It is more than 
twice as bright as Regulus and of a yellow- 
ish tinge. As it was in opposition to the 
sun on February 14, it is now most favor- 
ably placed for observation, being visible 
all thru the night. 


“THE BORDER WIRELESS” AND 
“THE HUN WITHIN.” 


(Continued from page 768) 


cause of his hatred for Prussian antocracy 
and who has become intensely American. 
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protests, and after heing edneated in Ger- 
many he returns home just before Germany 
involves the world in war. 

Near the Wagner home lives an invalid, 
with her daughter, Beth, a charming pa- 
triotie girl, The girl’s father at his death 
begs Wagner to watch over Beth and she 
seems devoted to Narl; he offers no protest. 
Frank Donglas, a schoolmate of Beth's, ts 
devotedly attached to her and her seeming 
preference for WKarl causes him great asux- 
iety. Beth is living in the Wagner home 
and there ineets Grippen, a German spy, 
who is assisted by Leone, known as the 
“Lynx,” a German Secret Service agent, 
and Krug, a spy, who is a sailor on a trans- 
port. Douglas enters the United States 
Secret Service as operative and is trailing 
Leone. 

At dinner, young Wagner takes the oath 
binding himself to the service of the Kaiser. 
It is determined by Grippen and his agents 
to destroy American shipping and when 
war is declared by the United States against 
Germany, Grippen resolves to destroy 
transports conveying troops to Frauce. 
Beth: is seated in an easy chair one might 
when she overhears Leone tell M\arl that 
Krug has planted a bo:nb, secreted in a 
thermos bottle, on board a transport. and 
that it has been timed to explode at mid- 
night on the date of sailing of the vessel. 

Shocked at this proof of the perfidy of 
the man she believed she loves, Beth up- 
braids Narl, whereupon he binds and gags 
her and then conveys her to the mountains 
where Grippen’s lair is located. Douglas 
is trailing the spies persistently and they 
decide to get rid of him. He is kidnapt 
and when his senses leave him, the spies 
throw him out of an automobile into a 
creek. This revives him and he makes his 
way with difficulty to the spy rendezvous 
where he discovers that Beth is a prisoner. 

He eludes the guard and obtains access 
to Beth who tells him of the attempt to be 
made to destroy the transport. He has a 
fierce battle with the guards, but manages 
to place Beth in an automobile and start at 
ful] speed to warn the authorities of the 
transport’s peril. They reach the Wagner 
home after Karl's departure and when the 
father hears of his son’s traitorous conduct 
he is frantic with rage. The telephone 
having been put out of commission by Kar], 
Beth leaves for a wireless station near by. 

Karl returns home and when his father 
upraids him, he shoots him. A inob gathers 
outside and Karl is about to be lynched 
when a troop of cavalry saves him. He 
and Grippen are taken in custody for trial. 
Meanwhile Beth and Douglas reach the 
wireless station and altho the bomb is to 
explode at midnight, the operator at ten 
minutes of that hour, has failed to get in 
touch with the transport. 

Krug is about to jump overboard to es- 
cape the fate he and his confederates have 
prepared for the troops aboard the trans- 
port, when Beih’s wireless message is re- 
ceived and he is apprehended. The bomb is 
discovered at one ininute of twelve o'clock 
and it explodes as it is hurled into the 
water. The elder Wagner recovers froin 
his wound and DGeth and Douglas plight 
their troth. ————— 


THOSE PASSIONATE “THREE 
WEEKS” AGAIN. 


Ever read many clectrical advertise- 
ments? Here’s a gem, culled from a South 
Carolina newspaper by Seyinour Paul, of 
the U. S. Field Artillery Depot, Camp Jack- 
son. Thanks, Seymour, call agai. And, 
say, while we think of it, you ought to see 
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I Got the Job! 

“I’m to be Manager of my Department 
starting Monday. ‘The boss said he had 
been watching all the men. When he 
found I had been studying at home with 
the International Correspondence Schools 
he knew I had the right stuff in me— 
that I was bound to make good. Now we 
can move over to that house on Oakland 
Avenue and you can have a maid and 
take things easy. a Nell, taking 


that course with the I. C. S. was the best 
thing I ever did.”’ 


Spare-time study with the I. C. S. is winning 
promotions for thousands of men and bringing 
happiness to thousands of homes all over the 
world. In offices, shops, stores, mines, mitls and 
on railroads. 1. C.S. trained men are stepping up 
to big johs, over the heads of older men, past those 
whose only qualification is long service. 


There is a Job Ahead of YOU 


Some man is going to he picked for it. The boss 
can't take chances. When he selects the one to 
hold it he is going to choose a trained man with 
sound, practical knowledge of the work. Get 
busy right now and put yourself in line for that 
promotion. You can do it in spare time in your 
own honie through the Internationa) Correspond- 
ence Schools, just as nearly two million men have 
done in the last twenty-seven years, just as more 
than 100,000 men are doing today. 


Thea first step these men took was to mark and 
mail this coupon. Make your start \he same way— 
and make it right now. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 6181, SCRANTON, PA. 


Explain, without obligating me, how I can qualify for the 
position, or in the subJect, berore Which 1 mark X. 


PLEQTRIOAL ENGINEER ONENICAL ENGINEER 
Electrician SALESMANSILIIP 
™) Electric Wiring ADVERTISING MAN 
“) Electeic Lighting Window Trimmer 
Eteceric Car Running Show Card Writer 
Heavy Electric Traction _! Outdoor Sign Painter 
) Electrical Draftsman “] RAILROADER 
[ J Electrie Machine Wesigner ILLUSTRATOR 
Telegraph Expert DESIGNER 
Practica! Telephony BOOKKEEPER 
Brenorrarher and Typist 
Cer. Puh. Accountent 
Traffic Management 
Commercia) Low 
GOOD ENGLIS3I 
STATIONARY ENUIAEER 
CIVIL SERVICE 
| Raiiway Mail Clerk 
| Textlle Overseer or Supt. 
/ ) ABRICULTURE 
-) Navigator ) @pantsb 
| Poultry Aalslag Fj Freneh 
_) Antomohbiles _} Tealian 
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Mechanical Draftsman 
Ship Draftsman 
Machine Shop Practice 
Toolmaker 
Gos Engineer 
CIVIL ENGINEER 
L Surveying and Mapping 
|) MINE FORESMAN OK ENG'H 
C) ARCHITECT 
| Archileetura!) lraftsman 
TT PLIUMRING AND 1EATING 
Sheet Mctal Worker 
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WANTED — Railway Mail Clerks 
Age 16 to 40 4 Sittieeannssoc tat 
$1100 to $2000 Year Franklin Institute 
> _ t l 
one ae . Rochester, N. Y, 
Sure pay, > Sirs: Send ine. without charge. 


ife? 41) sample Railway Mail Clerk 
Life job, & Meamis ation quests; = (2) 


1? m4 sae ac fseety_! . 
the hundreds of letterspiteht Practice and Procedure, and Law Points fopine, waces of atl U. 


the words “oscillati 
are mis-spelled and grey 
What's the use—the: 
Ing it. 


lating 40 cycle fan, : 


woming examinations: 


United States patents made ia all cases before preparing applicay coyernmeni jobs now 
Highest References’ 
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FREE COUPON! 


KOR SALE—Westinge TOR J. EVANS & CO., Patent Attorneys 
Pittsburgh Offices: 


Prompt Attention Read book deseribing them. 


Philadetpht/ 









Am leaving city, Gldg. 514 Empire Bldg. 135 S, B ITERS 


ln Offices: 779 Ninth Street, N. W., Washington, D.C, [eke tees 


His son Karl, however, whose nature is 
cold, is pro-German despite his father’s 
Address or rented. Kenlal applies 


- toll detaila and guarantee 
ie ~<a s2oe Ue 


POURG T/PEWAITER CO., Dept. 816, Chicago 
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out trouble, und besides a sertion of the instruction book is tuken up 
with the fundamentals af electricity to acquaint the laynisn with all 
Loportant farts tu electricity in a siniple maiuner. 
We guarani¢ce satisfaction, 
The size over all of the autfit is 14x9x2%. Shinning welglit, 8 $5 00) 
ibs. No. EX2D02 ''The Boy's Electric Toys.'® outfil as described. . 
IMMEDIATE SHIPMENTS 


The “‘Elect~o’”’ Radiotone 
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= This illustration, | = 
Li Inwele from an actual o 
= 2 Phuatograyl, acme 4 
only a very few In- = 
a strinents that can he e& 
: inude with the Boy's == 
= Electric Toys: Elec- - 
25 tric I'ynilulum, z= 
: electrée Teleysraph, a 
= coe Ts = 
~ Sleectrie — 
- L 2 i a | ug = 
Spiral, tr; al- == 
nS aoe Tae i 
= hiagva «lees == 
nut permlt — 
nl us to shew the ftundreds of a 
= exnerinents that can be per- i 
= formed with tlils wonderful ku 
= outfit, == 
oa The outfit contains (14 separate pieces of material and 24 pieces of i! 
7 fintshed articles ready to use al once. = 
& Amotg the finished amnterial the following jrirts are joveluded: -_ 
= . Chromie salts for battery, lamp socket, bottle of mercury, care wive = 
= (two diferent lengins), a bottle of trom thinks, three spools of wire, fe 
- ¢ carbons, a quantily of muchlue screws, ttexible cord, two wand hiases, = 
im glass plate, puraflne paper, bluding posts, serew-«driver. etc.. ete. The ES 
instructhut bugk Is so clenr that A@nyone ean make the apparatus with- = 
ei 
aah 
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This instrument sives a wonderful high 
hitched MUSICAL NUTE In the recelvers. 
laipossible to obtain whith the ordluary 
lest buzzer, The RADIOTONE is huilt 
atong entirely mew lines: it is NOT an 
Ordinary luzzer, revupstructed in rothe 
manner, The RADIOTUNE has o single 
fine sive] recd vibrathw at a semarkably 
liigh gpevd, adjusted to Hts most veftirient 
frequency at the fuctory. Elarct silver eon- 
tatts are used tuo make the instrument Jast 
practleally turcrer, 

Yes. the RADIOTONE Is St{LENT. In fact, it Is so sllent that you must 
yace your car on lop of It to hear its heautlfnl musical note. 

You willl he astounded at the wonderfully elear. 500 cycle note, sounillns 
sharply ju your recebvera. To learn tha cades. thera Is absolutely aothine 
Jika If. With the radiotane. a key nil ouo dry eel] and ANY telephone, f 
fine leorner’s sect Is had. Two or more sich sets in serles will alford nu 
end of pleasure fur lutercomimunication work. Slipping Welght | tb. 


Radietono as described............55055- ota bao T avin oe JOREN $.90 
IMMEDIATE SHIPMENTS 


The “Electro” Telegraph 


{¢ not a toy, but a practical, 
honestly built telefraph outfit, 
Which nut ouly sounds but works : . 

ke the big commercial dustrit. oe a LR TS LLL 
nents. Hy stiulvlue tha eanie ve | 
jor 30 days vou cun hevune a 
first-class telegravaA Operator, 
Such operators are In hig ce- 
nian now. Ouniht consists af 


TAVG complcte telegraph ihixt en - 
= J ments Coch ineasuring 3% x 2y 
om = —— —— : — { x2". Allinctal parts are higli- 


ly nickel plated, iueluding key 
lever. Note hard ftubber knop. 
No. EX2002 Telegraph Code Chart, telegraph 


‘ 7e n - : ° hinnks anil ec nneethaig Wire es with set, but no jistterles. Outfit works 
. p | SHE BOY'S ELECTRIC TOYS” contains enough material wp 2 alry setiil fone cel) fur a Wrote: The oe oetriy * Is the ONLY 
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TO MAKE AND COMPLETE OVER TWENTY-FIVE QGutfit that works both ways, ravh stadon can call: no awltebrs, un extent 


otbug (hp get out of order. Uuarantecd to Please Yau or Maney ] 25 


DIFFERENT ELECTRICAL APPARATUS without any buck. Prica Completa as IMlustrated (TWO INSTRUMENTS). 


; le &xeent a screw-deler ft mae ; Ee Shloplaa Welnht, 2 Ibs 
other tools, ecpt a serew-driver furnished with the outht. The hox contains IMMEDIATE SHIPMENTS 
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the following complete Instrunients and apparatus which are already ussenibled: 
& > "* ‘amie nhinre f ary SS- an e S } € bg 
Strident s Capp phinge hatte ry, camp Raly om ter, olenold, telephone The “Electro” ceo (Patents Pending) 
reecdlver che ‘ctrle lanip. Enough variovs parts, wire, etce,. are furnished to 
y +} Le dl lw 4 r vr “1 |> | a 
Electromagnet, electric cannon, magnetic pictures. dancing spiral. electric ee hee ini 
hammer, galvanometer, voltmeter, hook for telephone recciver, condenser, lastrument Js = 
sensitive microphone, short dislance wireless telephone, test storage battery. and does. = 
shocking coil, complete telegraph sel, elcciric Fiveting machine, electric buz- The “Flve- ws: 
zer, dancing fishes, singing telephone, mysterious dancing man, electric alii cu’? Cuda- - 
ing jack, magnelic geometric figures, rheostat. erratic nendulum, clectric Phano ls = 
butterfly, thermo electric mctor, visuat telegraDh, ete., ele. positively tlre Bn 
This dacs net ty any means exhaust the Ilsl. but a great inany more ap- a ‘asta = 
igh ete ‘ Elnat will + 
With t struclion book woielh we fiirnish, one hundred exprriments that unllate a Siu E2 
ean dw mag with this aoulfll are Jstes! early nul} of these being illustrated tv¥ele nate x 
‘ KIS of Suppl ure Necessi ry exactly as = 
i « ite aaa: it a OF lieard jy a E) 
1¢ ee wie ee oat Wireless re- =e 
UGE RVC, Mi, cuh VC COPMSsrie LUT ASIN Wp ATT : $ ecivier, The p= 
(Cantinued ja next enlinn) loud: tabklng recelver equtned with a horn, ae Toul that you can hear 
ae othe cWest _atalog in America” THAT'S” NOT ALL. Hy it malic or Dehtenbins the foneltet coy, a tate “= 
_ ois bla. new elects Xo. Jt Is wait grt Vesitively fren the Jewext, softest quality, up tu the leuddest om lilghesl seceamling = 
on sig sound euu he ad tno a few acceded, — 
ag ee I: Tre atlso FOR INTERCOMMUNICATION, UWastue two dry cells for cach lrairiument, =- 
on Wireless Tetegraphy uch FREE Wire ive Codophones when connected with one wiro and retnen ground, can be zs 
Xe Ad nse for Inteftromniunication betwen two houses ime-hatf mile ayart. e 
One ante slone replaces the old-faahluwd Iraraer’s telegraph sel, cone = 
ateting of kev sim) auteler, a 
The “Electre’’ Codophoas iy a bandaume, well made Instroment, foul == 
roof, and built far hard work. Contacts are of hard silver % toch ta = 
adbameter, that will outlast the instrument. - 
=a 


There Js alka a neat cude chart and full directluns caabliog aby tateifi- 
geat young man or girl to leara the codes withia 30 days. practlelug ane- 
half hour u day. 


Sizea: 6% x 3x 25%." Shipping welght, 2 Ni. 1 50 
The “Klectro’ Codeplrone osx deserlled. conmplete.......e0- ajéiinre e 
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mentioning the “Lieetrical Experimenter’ when writing to adverttsers. 
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THIS FORM 
Don't Lose Your Rights 


Before disclosing your inventian to any- 
one send for 
Conception’”’ 


—-—- == 


-_—-- oe. 


blank form “Evidence of 
to be signed and witnessed. 
A sample form together with printed in- 
structions will show you just how to work 
up your evidence and establish your rights 
hefore filing application for patent. As 
registered patent attorncys we represent 
hundreds of inventors all over the U. S. 
and Canada in the advancement of inven. 
tions. Our schedule of fees will be found 
reasonable. The form “Evidence of Con- 
ception.” sample, instructions relating to 
obtaining of patent and schedule of fees 
sent upon request. Ask for them,—a post 
card will do. 





Edited by H. GERNSBACK 








In this Department we publish such matter as is of interest to inventors and particularly to 
those who are in doubt as to certain Patent Phases. Regular inquiries addrest to “Patent Advice” 
canoct be answered by mail free of charge. Such inquiries are publisht here for the benefit of alf 
readers. If the idea is thought to be of importance, we make it a rule not to divulge all details, in 
order to protect the inventor as far as it is possible to do so. 

Should advice be desired by mail a nominal charge of $1.06 is made for each question. Sketches 
aod descriptioas must be clear aad explicit. 








NOTICE TO CORRESPONDENTS 

Questions on Patent Advice are answered in 
this department every month, and naturally 
each question must take its turn. We have re- 
ceived so many letters during the past months 
that it is absolutely impossible for us to answer 
them all in the “Experimenter.”? Thus, for in- 
stance, the answers appearing in this issue are 
of letters going back as far as July, 1918. We 
would therefore urge our correspondents to hear 
this in mind, and if an answer is wanted quickly, 
correspondents should make themselves ac- 
quainted with the rules printed above. 


Resistance Measuring Instrument. 


(305) John E. Wheatley, Roachdale, Ind.. has in- 
vented a device for measuring resistance directly. 
The device was designed to replace the voltmeter- 
ammeter resistance circuit and Wheatstone bridge 
for measuring distances. Our correspondent states 
the casc correctly that both of these methocs are 
intricate and usually require some calculation and 
too much time. Our correspondent further dis- 
closes the constrnetion of his instrument which has 
a scale working like an ordinary meter, so that 
the cesistance can be read off directly without the 
necessity of calculation, ete. 

A "bile there ace direct reading ohm-meters 
on the niarket, the device in question certainly has 
wnusual merit: aud if it can be marketed cheap 
enough, say for anywhere from fftecn to twenty 
dollars. we believe that there is a big market for 
such an imstrument. We think a patent can be 
obtained. 


Combination Cork Screw and Cork 


Extractor. 
(316) Dan Lingo, Huntington, Ark., submits 
an idea of a combination cork screw and cork 


extractor, and ot illustration shows the idea, 
which consists of a handle, cork screw on one 
end and beaded wire ends with the ring, at the 
other side. The modus operandi is shown in Fig, 
No. 2. With a device of this kind as _ is well- 
known the cork can be extracted very readily once 
it was pushed inside of the bottle. 

A, The idea is a good one, and while there is 
o! course nothing new as far as the two utensils 
are concerned, the combination of the two into 
one is undoubtedly a goo! feature. To our mind, 
if the wires could he pushed mside of the handle, 
out of the way, it would be an added fcature of 
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Bottle. 


Clever Combination Cork Screw and Cork 


Extractor. 


Only one side of sheet should be written on. 





merit. We helieve a patent can be obtained on a 
device of this kind. 


255 OURAY BLDG., 
WASHINGTON, D. C. 





Electro-Magnetic Screw Driver. 


(317) Vernan Clements. Elmwood, Nebraksa. 
submits a clever device which he terms an “electro- 
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An Electro-magnetic Screw Driver with Self- 
contained Battery in Handle. 


Our facilities for securing patents 
enable us to give prompt and re- 
lable service at reasonable rates. 
| || Inventors are invited to write to 
| us regarding questions appertain- 
ing to securing patent protection. 
All matters receive prompt atten- 
tion. Send sketch for preliminary 
cxamination. 


Books free on sequest. 





magnetic screw driver.” The sketch shows the 
idea which consists of a screw driver with clectro- | 
magnet, the latter being cnergized by a battery | 
held in the hollow handle. Current is supplied to | 
the magnet by means of a switch ring. Our ad- | 
vice is asked, 

This at first blush seems a good idea. and 
if the serew driver is only used for a few seconls 
at a time, which it probably would. it possibly will it 

work satisfactorily, for the magnetism is only | A. M,. BUCK & CO. 

used to pick up a screw and hold it long enongh Patent Attorneys 

until the latter is set: then the current is supposed 5 - = 
to he turned off. We say supposed, init it ptobably | | 205 Second Nations! Baok Bidg..Wasblogtea D.C- 
never is. The nser would most likely forget to 4 — —_ : - . 
turn off the switch, with the result that the small ———_ Sahn ee — 
battery would run down very shortly. and this 1s 
where the trouble lies, Otherwise, however, we 
see no fnudamental objection. We are vot quite | 











certain if a patent can be obtained, as it seems to 
us we have seen a similar idea once hefore, 
Search in the patent office would, to our mind, 
amply repay our correspondent. 


By a Former Examining Official 
of the U.S. Pateat Office 


||| NORMAN T. WHITAKER 


Lawyer and Engineer 
480 Whitoker Blidge. Washington, D. C. 
INQUIRIES INVITED 


Trolley Wheel. 


(308) Russell A. Adams, Battle Creek, Mich., 
has sent sketch aud description of a trolley wheel, | 
AND 


NGA COPYRIGHTS 


Before disclosing an invention, the inventor should write for our blank 

form “EVIDENCE OF CONCEPTION”. This should be signed and witnessed 
and if returned to us together with model or sketch and description of the in- 
vention we will give our opinion as to its patentable nature. 

Our Illustrated Guide Book, HOW TO OBTAIN A PATENT, sent Free on 
request. Contains full instructions regarding Patents, Trade-Marks, Foreign 
Patents, Our Methods, Terms and 100 Mechanical Movements illustrated and de- 
scribed. Articles on Patent Practice and Procedure, and Law Points for inventors. 

An actual seareb of United States pateots made in all cases before preparing application for patent. 
Electrical Cases a Specialty Highest References’ Prompt Attention Reasonable Terms 

FREE COUPON! 


VICTOR J. EVANS & CO., Patent Attorneys 


New York Offices: Pittsburgh Offices: Philadelphia Offices: 
1001 to 1007 Woolworth Bidg. 514 Empire Bldg. 135 S. Broad St 
Main Offices: 779 Ninth Street, N. W., Washington, D.C. 


Address ae @@ et aah eae taae Of 
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Competent Patent Service 
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You benefit by mentioning tie BE icekcad Fare acter | ain writing to advertisers. 
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IDEA 


f 
IPLITLLAL Cestteceeecoaetisalt 


TO THE MAN 
WITH AN IDEA 


[ otfer a coinprehensire, ex- 
Pcrielieer, efileient service fer 
his pronipt, Jegal protectinn aud 
the development of his proposi- 
tion. 


Send sketch, or medel and description, 
for advice as to cost, search through 
prior United States patents, ete, Ire- 
liminary advlee cladiy furnished with- 
out charge. 

My experlence and familiarity with vsrious 
arts, frequeatiy enshle ine ia accuralely gle 
rise clients s¢ to prohabla pstentabilily before 
Uiey £0 1O BOY expense, 

Kionklet of tsluahle infonuation and form 
for froferit clixelostng your fiiva. free on re 
gust. Write teclas 


RICHARD B. OWEN, Patent Lawyer 


163 Owen Building, Washington, D.C. 
2276-8 Woolworth Bidg., New York City 
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INVENTORS: Send us sketches ora 
model of your invention and a de- 
scription of the device for advice 
in regard to the best way of ob- 


taining patent protection. Our practical 


experlence covers a period of twenty years. Our 
band-book on patents is sent free on request. All 
communtleationa strictly confidential. Write us today, 


TALBERT & TALBERT 


Patent Lawyers 
4287 Talbert Bldg. Washington, D. Cc. 


PATENTS 


LACEY & LACEY 


Attorneys-at-Law—Patent Practice Exclusively 
Solicftors of 


U.S. and Foreign Patents 
Trade-Marks, Copyrights 


639 F Street, N. W., Washington, D. C. 
Book 















Write Us for Our Ineentore’ 


PATENT-SENSE 
ESTABLISHED 1869 


Patents Promptly Procured 


Send sketch or mode] for actual] search 
of U. S. Patents. Highest references. 
Personal service. Moderate fees. Write 
for Free Patent Book. 


GEORGE P. KtMMEL, Patent Lawyer 
$9-R Oriental Bidg. Washington, D. C, 
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PATENT. SPECIALTY, COMPANY 
P.O . Box No. $33 San Francisco, Cal. Cal. 


PATENTS 


Inventora Invited to Write for Information 


and Particulars 
Highest References. Best Reeoults. 
Promptness Assured. 


WATSON E. COLEMAN 


Patent Lawyer 
624 F Street N. W Washington, D, C 
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ELECTRICAL EXPERIMENTER 


which is sipposed to stay on the wire. a solution 
often thought of by inventors. Our correspondent 
Iri¢s to overcome the objectional feature of a 
wire jumping trolleys hy using two side shoes. 
pressing against the npper circumference of the 
trolley wire. Several other ingenious points are 
also shown in this idea. 

A.) Nothme fundamentally new is cantained tn 
this idea, and our Opinion is that inventors should 
steer elear of trolley wheel improvements. There 
are Jiterally thousands of such patents. and not one 
of them to our mind has ever heen adopted by any 
of the traction companies. For many reasons the 
tleetme railway people seem to think that the old 
copper wheel is still the best. It ts the same as 
the old-fashioned telephone receiver, which has 
heen on our telephones for the past genesations. 
While thousands upon thousands of patents- -real 
good ones. too—have been issued, for some reason 
or other, the old receiver is stl on the job and 
probably will be for many years to come. Our ad: 
viee to inventors is to leave trolley wheels alone, 
and guide their ingenuily and inventiveness into 
other and inore productive channels. 


FIVE CONVERSATIONS OVER 

ONE WIRE. 
(Continued from page 766) 
thus gives the voice wave an identity of its 
own and at the end of the journey the 
waves are sorted and directed into their 
proper channels to be delivered as formed 
Originally. 

But how do these five telephone currents 
pass over the circuit simultancously without 
hecoming all nixed up. you ask. "Imagine. 
for example,” said Mr. Gherardi, “a com- 
posite photograph, in which each of five 








| subjects is photographed in a different color, 


—_— 


| 
| 


one red, one bine. one green, one orange 
and one violet. In the composite picture 
the colors as well as the features are 
blended, but when you look at it thru col- 
ored glasses. each picture may be dis- 
tinguished from the others. Thru red 
glasses the red photograph is shown, thru 
blue glasses the blue photograph comes up 
most clearly, and so on.’ 

There are several other analogies in 
physics, which will bring out the working 
action of the control and filtering of these 
"“earrier’ currents. First there is ordinary 
sunlicht. A beam of this white light is 
made up of a composite bundle of six 
primary colors, each color representing a 
different and distinct vibration frequency 
of the ether particles. Thus we find that 
the beam of white hght is first produced or 
formed in the sun, where many different 
chemicals are in a state of combustion— 
each with a spectrum color of its own; all 
combine and form white light—the sun's 
rays. These composite rays, combining six 
predominating ether wave frequencies or 
colors—red, orange, yellow, green. blue, 
and v iolet—(not io mention a host of other 
intermediate shades of colors with their 
correspouding and distinct frequencies*), 
are transmitted thru the intervening ether 
to our earth, Now. if we take a glass 
prism, see figure “A,” and pass a beam ol 
sunlight (white light) thru it as shown, 
then we will see the compusite colors cor- 
responding to the different frequencies pro- 
jected on the sheet at the left, in the order 
nained. 

A second phase of this experiment, fa- 
miliar to every high-school boy, is that of 
the “synthes is of light”, illustrated at fig- 
ure “B’. Here we have a beautiful analogy 
to the multiplex telephone which can he 
easily demonstrated. A heam of white light 
(sunlight) of many frequencies, is past 
thru the first prism, but as it emerges after 
Leing filtered ly prism No. 1 the separated 
(frequencies (colors) are recombined ly 
prism No. 2, and formed into a “composite 
medium of transmission”, such as that which 
traverses the telephone wire when the five 
telephone currents are applied to it. 

A simple diagram for duplex telephony 
hy the Squier’s system is here shown. 
Major-General G. O. Squier propased his 
multiplex telephone and telegraph system 
in I91J]. He applied wireless currents to 
wire systems ain] thus it was called Squier’s 
"wired wireless”. His invention had the 


See Wood’s “Physicat Optics’. page 11, for 
tahle of different wave lengths (inverse of fre- 
quencies) of various colors. 
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Grippe 
Cold 
in the 

he. Head 

Headaches 
Neuralgias 
Spanish Infiuenza 


Women’s Aches and Ills 
Rheumatic and Sciatic Pains 


Ask Your Druggtst for A-K Tablets 


If he cannot supply you, write us 











Small Size Dozen Size 


1 O C Fac-Simile “ OC 


See Monogram A on the Genuine 


Tne Antikamarle' Remedy Company 
St. Louls, Mo. 


MY NEW BOOK 


‘*Niuscular Development’’ 


will tell you how to get a wonderful muscular 
development like mine, perfect health. abun- 
dance of vitality and great strength as | have. 

The results of my system 
Are shuwn on my awn per- 
son and thai Is reeam- 
wendation enough. To give 
every one the uppartiuntty 
tg pret by what I have 
Jearned, F with mail my 
haok, for a ae Lhne 
ouly, on recolpt of 


10c 


This wonderful book 
will help you, It js pro- 
fneely Ii lueatrated and 
ventalis pictures of inany 
of the world’s sirengrst 
men whom ] have tralned. 
Send for it toeday. Right 
now, while it Is on your 










































Stamps 
or Coln 
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not look wt bealthy and be 
as etrang us! am? Biud. 


EARLE LEEDERMAN, Dept, 206, 203 Brosdway. N. Y. 
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PARTS FOR ANY STYI& MACHINE 
Build your own cabinets 
We show you how 
Clrculara end Instructions 10c. 
Morors, Reproducers. etc. sold 


Electro Mechanical Parts Co. 
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in Your Home. Write today for our booklet. It tella 
how to leorn to play Piano, Organ, Violin, Mandolin, 
Guitar, Banjo, etc. Bexionera or advanced pupils, 


Americana School of Music, §7 Lakeside Bidg., Chicago 


GET ON THE. STAGE Ee 


VAUDEVILLE 
Faselnating profession for 


I tell you hove. 

elther sex, RBlg salaries. kxperlence un- 
necessury, Splendid cugagements always 
waltlag, Opportunity for traver, Thea- 
trical agenis and aiutharitles endorse my 
methods. Thirty yeurs’ experlence as 
Pinanager and performer. IHlustrated 
book “AIL About Vaudeville’ sent FREE, 


Frederick La Delle, Sta. 246 Jackson, Mich. 
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FUN : 
You BIG Fu see thre Clothes, Wood, 
BOYS Btona, any object. Rea Rones lo Flesh. 
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germ of the present multiple telephone in it. 
There were a number of ligh frequeney 
wenerators (radio telephone trausnutters ) 
connected across the common Bolg sY¥S- 
tem, one way being shown, and a cuorre- 
sponding number of tunable radio receiv- 
ing stations connected across the same pair 
of wires. Thus each radio frequency cur- 
rent (30,000 eveles and higher, so as to be 
inaudible) would be picked off the line and 
past thru its own particular and properly 
tuned receptor. The universal operating 
characteristics of the audion type of 
vacuum relay as devised by Dr. Lee de 
Forest solved the problein of making such 
a system adaptabic to the use of the public. 

Credit for the pioneer work accomplisht 
by these men is given in the signed state- 
inent announcing the successful solution of 
the multiplex telephone problem addrest to 
Hon. Albert S. Burleson, Postinaster Gen- 
eral, Washington, D. C., by Theodore N. 
Vail. President of the A. T. & T. Co. on 
December 21, 1938, which includes the fol- 
lowing citation :— 

“From the earliest days of hoth the tele- 
phone and the telegraph. there have been 
almost numberless attempts by inventors, 
scientists, and enginecrs to develop methods 
for the multiplex transmission of inessages. 
It was while working on the problem of 
multiplex telegraphy that Dr. Bell had his 
first conception of the structure of the 
Original telephone. Now the organization, 
which is continuously working to perfect 
the telephone and to extend its usefulness, 
has accomplisht not only multiplex tele- 
phony, but also multiplex telegraphy and 
has solved the telegraph problein upon 
which Dr. Bell was working over forty 
years ago. 

“While heretofore no substantial prac- 
tical results had been obtained notwith- 
standing the efforts which have been di- 
rected to this problem, some proposals 
made by the earlier workers in this particu- 
lar field have naturally proved suggestive 
in the successful solution of the problem. 

have in mind particularly a suggestion 
made by Major Gencral George O. Squier, 
Chief Signal Officer of the United States 
Army, about ten vears ago and whielt at the 
time attracted very general attention. 


“Furthermore, while working in entirely 
different fields and with a different objec- 
tive, Dr. Lee de Forest a number of years 
ago invented a wireless device known as 
the audion which by our improvements and 
adaptation we have made an important part 
of our systein.” 


We all know, or at least have beard, that 
there are ranges of frequencies, both elec- 
trical and mechanical. that are bevond the 
limits of perception by any of our five 
senses. But telephone engineers have 
found out that currents of high frequency. 
for cxaimple, obey the same laws as cur- 
rents of low frequency. and they have 
found out further that these high frequen- 
cies have a particular liking for circuits 
specially dimensioned to receive them, and 
that each particular high frequency, or 
range of high frequency, if given a chance 
to choose between a number of different 
circuits, will select the one best adapted to 
its needs, and travel down it in preference 
to all other circuits. 

Now it is possible by the multiplex 
method to utilize a single pair of wires for 
five canversations, while two pairs of wires, 
which heretofore had a maximum of three 
conversations with the aid of the “phan- 
tom,” may now be inultiplexed to carry ten 
sunultaneons couversations. This amounts 
to an increase of more than threefold in 
the telephonic carrying capacity of the wirés 
as compared with the best methods previ- 
ously known to the art, and an increase of 
f-efold in the capacity under conditions 
where the phantom circuit just alluded to 
is not employed. 

The new multiplex system makes use of 
alternating currents whose frequencies oc- 
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Can YOU Honestly A 


LIONEL STRONGFORT 


“Dr. Sargent of flarvard, declared that 
Strongforl is unquestionably the finest spec- 
imen of physical develapmenl ever seen. 


you; and there isnt any other way: 






victim of the meanest kind of deceit a man is capa- 

ble of? Are you fit to be a husband, fit to make 
the girl you love the mother of children who will inherit 
YOUR traits of body and mind? Think, and think hard, 
before vou ask her to give her body and soul into your 
keeping, unless you are FIT. You know what the Law 
ol Heredity is—there’s no beating it: what YOU are 
when you become a Jather your children ARE bound 
to be. 


Make Yourself Fit to Bea Father 


If you are skinny, undeveloped, weak, watery-blooded, 
build yourself up before you marry, so your children 
will not be rickety imitations of yourself. If you are 
dyspetic, bilious, constipated, or the victim of any other 
chronic ailment, such as youthful errors, vital losses and 
consequential impotency, get rid of these handicaps; 
don't take the risk of passing them on, in an exaggerated 
form, to the helpless little children you will bring into 
the world. You can't commit a worse CRIME than to 
rhake a sweet, pure, trusting girl the mother of weak, 


ee you marry anv girl, without making her the 


| ailing, defective children who will be a sorrow to her and 


a reproach to you as long as you both live. 


Have Healthy, Happy Children 


You can do it; you can make yourself healthy, strong, 
vigorous, full of LIFE and the joy olf living, and capable 
of transmitting that health and strength and happiness 
to children who will be full of rollicking fun, a comfort 
and a blessing to you and to the girl you marry. No 
matier how low down you have got in the human scale, 
and no matter how you got therc, YOU CAN COME 
BACK, if you go about it the right way. 

I don’t care how much druggist’s dope or patent piftle 
vou may have tried without success; three hundred years 
ago the greatest brain in England wrote “Throw Physic 
to the Dogs’—and Shakespeare knew, as every doctor 
knows today, that physic isn't the kind of food that 
makes men strong and vital, that fills them full of over- 
flowing life and energy and spirit. 


Get Strong in Nature’s Way 


Give old Mother Nature a chance to cure your ail- 
ments and build you up. by living in the way she meant 
you to live, and you’)! be amazed in a Jew weeks’ time 
at the improvement in yoursel/. There’s no guesswork 
about it, therc's no doubt about what she can do for 
Nature’s way ts the ONLY way many men on 


the ragged edge of being thrown into the everlasting scrapheap of humanity can 
EVER get back the health and strength and vigor and vitality of a MAN. 


} KNOW: 


I've tried it, nut only on myself—and i am called the strongest man in the 


werli] tedav—but also on thousamls of miserably ailing, weak, downeast, discouraged men, 
suffering frau early indixeretlous, vital losses and other troubles, that are the result of these 
Ailments, who found their first ray of hope und comfort and quick liuprovement in the system of 


Strongfartism hat I teach. 


men in every quarter of the civillzed world today. 


iwill help YOU, as I live helped them, and as } am helping other 


1 will show you how to shuttle uff your ail- 
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| Any Girl To Marry You ? 






ments. how to develop Yuur muscles, rein- 
vigorate your vital organs, steady your 
nerves, tlenr vour brain; liow tu become, t 
a short time, 2 1lUQ per cent Man and take 
the plave iu the world you ought to hold. 


Send for My Free Book 


I have put the results of my life’s study. re- 
search and eNperiueatation on the subject 
of inan’s vitality aud viger inte a Imok called 
“Promotion and Conservation of 
Strength and Mental Energy.’ 
you al) ahout Strungtortism, show sou how 
thousnnids of wen who batt Jost 

were able to Leeame red-lleooded, 
eitizens agin, and pout 
simple. ¢as¥. natural. quick way 
YOU can vain amd retain health and strength 
and the ahillty ta enjoy life. 
sShipips ta cover poshige and packing aud J 
will mall wu copy to yonr address at onee. 


LIONEL STRONGFORT | *~ 


Physical and Health Specialist 


809 Park Blde., Newark, N. J. 
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Mr. Lionel Stronefort. Newark. N. 4. --Please send 
me your hook. “PROMOTION AND CONSERVA.-’ 
TION OF HEALTH. STRENGTH AND MENTAL 
ENERGY.” for justage of whieh 1 enelose three 2? 
cttt stabips. 1 have marked (X) hefure the subject In : 
which I an ftterested. (409) | 
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We have 1000 NEW WASHING MACHINE MOTORS. These 
are of standard manufacture and carry the regular factory guarantee. 
Shipped in original boxes. Complete as cut. 


Bought from Bankruptcy Stock 


Suitable for operating Coffee Grinders, Cream Seperators, Bottle Washers. 


Small Lathes, 
EACH 
Socctat Quantity Prices 


Reguiar Value $24 
ManUFaCTURERS: PISTAIBUTER 


GHAS. H. JOHNSTON - mest os - lan +: Pa. 
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HAP, 110 volts, A.C. 


1/4 60 cycle, single 


phase, 1750 R.P.M. 













Mail $3.00 casb or 
Money Order. 


We 
willsendC O.D. subject 
to full examination. 
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The Breakers 


Atlantic City’s Newest 
Fire-Proof Hotel 


Ocean Front. Unusually attractive 
during the Autumu and Winter sea- 
sons. 


American and European Plans 


Luxurious lobbies, spacious verandas and sun parlors overlooking the ocean. 
Charming afternoon musicales and evening concerts. A palatial residence 
for those seeking rest and recreation. Sea water baths. Fireproof garage. 
lllustrated booklet sent on request. 
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_ COLD WEATHER WON'T BOTHER YOUR STARTER 








MAGNETIC 
RECTIFIER if peepee | pattely 
pnt t. 19 F-F BATTERY BOOSTER 


CONNECT to any Jamp socket without removing bat- 
tery from car or breaking any electrical connections. 

Cbankes ulterncting to -lorect charging Current, and will 
complelely All your battery over nisht, 

The I'risate ¢tiuraxe types cost only $24.60 and came 
complete with long cord and plux to fit any jump socket. 
aiumeter, whieh Crily what current Is Sowing inlo Che 
battery and chareins wires fitted with clips, to snap on 
tie battery terminals. 

Thousauds in use gkving sallsfaction. 

Write today for Bulletin No. 12. or send us your 
order. Money back if you want it, 


The France Manufacturing Company 
Cleveland, Ohio 


“ THERE'S MONEY INIT ® 
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TEACH YOURSELF 


in half the usual time, at trifling cost. with the 
wonderful Automatic Transmitter. THE OMNIGRAPH. 
Sends unlimited Morse or Continental meéssages, at 
any speed, just a3 an expert Operator would. 


Adepled by U.S. Gev't. Catalogue frees 


OMNIGRAPH MFC. CO. 
39L Cortlandt St. New York 
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which 1% sincere, reliable. entertaiBiag. wholesome. the Pathfinder {s yours. 
cleacty, fairly. brief, 
werkt. 


The little matterol Scio stamps or coin will bring dp the Pathfinder 
413 weeks ontriak The Pathfinder Is an Ilustrated weekly. Published at 
the Nation's center, forthe Nation:3 paper that privts all the pews ofthe 
world and telisthe truth and Only the truth snow In ites 26th year. This pa- 
per fills the bill without emPtying the purse: it costs but $2 a year. El you 
wantto keep posted on what Is golng on Inthe world, at the leastexpense 
of time or money, this 's your means. Ff you want a paperln your home 
if you would appreciate 3 paper which puts everythiog 

hereltig, Send $c to showthat you michtlike sucha paper.and we will sendthe Pathfinder on probation 13 
¢% Dol repay us, but we are gladtolnvestia new Iricads, The Pathfinder, Box 79 , Washington, D.C. 


IVashington, the home of the Pathfinder, ts the 
nerve center of civilization; Aistory és being 
made at this world capitol. The Pathfinder's 

liiustr@fed wetkly review gices you a clear, im- 
partial and correc’ diagnasis of public affairs 
during these strenuous, epoch-making days. 
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cupy a range between the frequencies of 
the ordinary telephone currents, which are 
those of the human voice, and the lowest 
frequencies which are used in wireless 
communication, This frequency range has 
not heretofore been commercially used. It 
is interesting to note that under favorable 
conditions the whole range is audible to 
many and the lower part of the range is 
audible to any one with normal hearing. It 
is found that frequencies within this range 
are high enough to be used as “carriers” of 
ordinary telephone currents and yet with 
proper arrangements can be transinitted 
over Iong tclephone lines without the large 
transmission losses and large interference 
between circuits which would be brought in 
by higher frequencies. 

Each additional circuit in the new sys- 
tem makes use of some frequency within 
this range. At the sending end of each cir- 
cuit the ordinary telephone currents are 
made to modulate this “carrier” frequency 
by means of an audion tube so that the 
amount of carrier frequency sent out on 
the line varies with the amplitude of the 
ordinary telephone currents. At the re- 
ceiving end the carrier current is put into a 
demodulating circwit, which includes an- 
other audion, and which then gives out the 
original telephone current. 

The different circnits are kept separate 
at each end by inserting in each circuit a 
combination of impedances which make up 
an electrical ‘flter.” This transmits the 
range of frequencies peculiar to that cir- 
cuit and stops all other frequencies. An 
important difference should be noted here 
between this system and wireless systems 
in that in wireless working it has been gen- 
erally sufficient to send and reccive in 
“tuned” circuits. In the multiplex system, 
however, tuned circuits would not be suf- 
ficient since each telephone channel] occu- 
pies a range of frequencies of about 2,500 
cycles and any circuit ttined to these com- 
paratively low frequencies would be too 
selective to receive such a range in the 
ai er manner. 

Vacuuin tubes (atdions) are used in the 
inodulating and demodulating circuits and 
are also used as amplifiers in the trans- 
mitting and receiving branches and at in- 
termediate points along the line where 
necessary to prevent the currents from be- 
coming too highly attenuated. 

In regard to the increased telegraphic 
capacity afforded, Mr. Gherardi stated :— 
“The advantages of the system when ap- 
plied to telegraphy as well as to telephony 
were clearly shown in our tests. We 
found that we can coinbine our system with 
the printing telegraph so as to secure the 
full advantages of the fatter and the full 
advantages of the multiplex system in re- 
ducing wire requirements. Using our mul- 
tiplex system with the ordinary hand op- 
erated telegraph instrument, connected with 
a telephone circuit, we can send from 1,500 
to 1,600 words in a minute. When the mul- 
tiplex system is connected with the printing 
telegraph, we can send from 4,000 to 5,000 
words im 60 seconds.” 


GOLD AND SILVER LOCATED 
WITH SOUND WAVES. 
(Continued from page 769) 

the ore bodies. For example, if the dis- 
tance between the receord made on the 
ascillograph, R—Os,, iby the transformer on 
depressing the key K, and the record made 
by the arrival of the sound directly along 
the line QO, which would be the first sound 
to record itself after the depression of the 
key, ts five inches—then one inch on the 
photographic record corresponds to one 
mile in distance, since drill hole A is lo- 
cated five miles from the drill hole D. This 
establishes the standard of measurement on 
the oscillograph. 

Now for example, if the length between 

the key depression record and the record 
made at D, by the sound reflected at P is 


wher seehieaat fa advertisers. 
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9 inches, it is evident that the sound pro- 
ceeding from O and reflected at P. and 
finally reaching D, has traveled 9 miles. If, 
again, the length between the key depression 
record on the oscillograph, R—O: and the 
record made by the sound sent out from 
O, and reflected back from J, Fig. 2, is 8 
inches, then it follows that the ore body [, | 
is located approximately 4 miles from the | 
point A. The ore deposit therefore lies at 
the intersection of the sphere described 
about O, with a radius of 4 miles, with the 
sphere described abont D, with radius 9 
minus 4, i. e., 5 niles. 

There are a number of ways outlined in 
Prof. Fessenden’s description of lus inven- 
tion, which may be utilized for locating the | 
exact point on the line of intersection where 
the ore bodies are located. As he points 
out, it is possible to find this point of inter- 
section by merely determining the time 
elapsing between the key depression record 
and the echo record made by reflection, say 
at J. Fig. 2, together with a determination 
of the direction from which the echo is 
received. The extent of the ore body can 
be obtained by readings taken by transfer- 
ring the oscillator O, to the other drill holes 
and taking readings on the oscillographs on 
sending out sound waves at these drill holes. 

Prof. Fessenden also describes special 
apparatus for determining accurately the 
direction of the sound received, which eim- 
ploys two of his oscillators connected to- 
gether, differentially. This scheme of lo- 
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trical experimenter can readily devise. the 
difference in such an experiment being that 
the sound waves will then be detected, re- 
flected or refracted in atr, whereas in ap- 
plying this system to the locating of buried 
ore deposits, the sound waves have to 
travel thru rock and soil as well as water, 
in which mediums the velocities of sound 
propagation varies considerably. The veloc- 
uy of sound propagation thru water is 
about four times as great as that thru air, 
or approximately 1,100 feet per second for 
air and 4,/U0 feet per second for water. 


BOOK REVIEW. 
(Continued from page S04) 


teries. theory of telephone and field buzzer circuits 
—with many diagratns. The_ section devoted to 
radio is practically a reprint in whole from “Ra- 
diotelegraphy’’ as published by the signal division 
of the U. S. Army—but which, of course, must 
needs finds its place in a work of this kind, and 
serves to cover all that need be known by a radio 
man of the signal corps. 

Two closing chapters are devoted to eae of 
handling traffic, various codes—secret shers- 
W ie! Sicnaling with eee search ights 
sun os heliograph and the Semaphore. Signal 
troops im the heid-—Laving out Campa, Map read: 
ing and the geucral function that the Signal Corps 
fills in both war and peace—general field duty and 
coast defense. 

The volume is dedicated to Major- meneral George 
QO. Squier, Chief Signal Officer, U. S. Ariny, whose 
assistance made the hook possible. It is an ideal 
manual and has all the usually needful information 
possible incorporated between its covers anid should 
prove an essential to all enlisted men secking pro- 
motion as well as to the layman who ts interested 
in this important branch of the Army's work. 
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Price $1.00. Publisht a Bae N. Ap- 
pleton, New York, 1918. 
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ABSOLUTELY FREE, for a verylimited 
time. 
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pyiNCE we published these two books, 
over 8,000 of each have been sold. 
lf you are a wireless experimenter, you 
can ill afford to be without these two 
latest authoritative works, published by 
the one concern in America, that 
knows what the ‘How-to-make-it 
Fiend” really wants. In these two hand 
books are concentrated the most im- 
portant, up-to-date wireless instru- 
ments and directions how to make 
them. They are by far the most suc- 
cessful wireless books of the season. 
Size of each book is 5x7 inches, sub- 
stantially bound on a good book paper. 
The covers are in two colors. We 
really can not praise these works too 
highly. You will be delighted with 


them. 


a 


EXPERIMENTER PUB. CO., 233 Fulton St., New York 


Gentlemen: 


On your absolute guarantee that your two big Wireless Handbooks are just 


as described by you, 


you may send me same FREE. <All charges prepaid. You are 


to send me these books at once, and enter my name for a full year’s subscription 


to the Electrical Experimenter, 
of the Electrical Experimenter alone. 
Aly name is 


My address is 
3-19 
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The layman will find in this book all kinds of 
information concerning naval affairs such as the 
different sizes and mountings of naval guns, how 
and what ropes are used for, including the tying 
of all kinds of rope knots, discussion om modern 
hatileships and other vessels wtth pronle draw- 
ings thru the vartous decks, details concermiing 
pay of enlisted men and officers, also procedure 
in the matter of enlistments. discharges and court 
martials, small arms such as the automatic pistol 
and ligh power rifles, ete. Other sections deal 
with the handling of small boats. sails. signals 
of all kinds, deck scamanship, the compass, log 
and lead, marching formations. artillery marks- 
manship, ete. The signal flags for the interna- 
tional cole, ete.. are printed in colors. The book 
is well printed and bound, and proves a very good 
reference voluine on the complete detail of naval 
discipline and all of the operations connected with 
the handling of naval affairs. 


SEARCHLIGHTS OF THE DEEP. 
(Contitnued from page 772) 


Each light organ contains a number of 
tiny glands which secrete the light-prodtic- 
ing fluid and all glands empty into a con- 





(1) Lenses Which Con- 
centrate the Light. (2) Glands Which Secrete 
the Lighting Fluid. (3) Reflector, In Back of 
Which fs Situated ile Biack Opaque Mem- 
rane. 


Luminous Organ: 


cave cavity. The action of this fluid can 
be likened to the effect of the liquid in a 
wet battery on the electrodes. It acts as a 
stimulus. A further proof of the chemical 
action of some of these organs can be 
found on certain fish which only produce 
light when the secreted fluid is in contact 
with the water. Light can therefore be 
given off after the fish has died. Other 
species produce their light only thru inter- 
cellular action; thts of course does not con- 
stitute a chemical reactton. : 
The reflector consists of a silvered or pig- 


“THE NATIONAL AUTHORITY ON ELECTRIC WIRING FOR TWENTY-FIVE YEARS” 


ALL YOU NEED TO KNOW ABOUT WIRING 


IS IN THE LATEST EDITION OF 


‘““STANDARD WIRING’? 


This year’s edition, completely revised to dotc. is the only accurate baok on electric 
hight and power wiring and construction published. 

The National Electrical Code, with all its new rules, is explained and tllustrated., 
52 of the latest and simplest tables which show, at a glance, just what sise of wire 
is needed for any kind and sise of lighting or motor installation, far any voltage, 
current and drop desired for any system. Direct Current, Alternating Current, 
sy two or three-phase, The latest Code Rules on grounding required on all 
work. 
Ilow toa install and operate generators, motors and crery kind of wiring device 
with diograms of connections. Special chapters an illumination, Tlouse Hiring, 


Electrical Units and their Equivalents. The latest lamp data. Proper symbals to 
use to indicate outlets, ete., ete. 


It Will Make You an Expert Wireman 
Leather Cover Pocket Size 375 Pages - 


SENT TO ANY ADDRESS, POSTPAID, ON RECEIPT OF PRICE 
H. C. CUSHING, Jr. 8 West 40th St. NEW YORK 


Price $1.50 








Vou bencfit by mentioning the “Electrical Experimenter” when writing ty advertisers. 
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mented tissue, which reflects the light out- 
ward. An Opaque tissue situated just be- 
hind the retlector prevents the light from 
entering the body. 

Lenses, which are often present, tend to 
concentrate and throw the light forward. 
These lenses consist of a transparent car- 
tilage covered with a transparent skin. In 
addition some fish even have shutters with 
which they can turn off their light at will. 

Many deep sea tish have in addition to 
their principal organ of light many minor 
ones, which give the surrounding waters an 
iridescent glow. As the fish swim along 
these many varicolorcd scintillating lights 
give off a phosphorescent effect. These 


flickering will-o’-the-wisps of the decp are. 
chased by openmouthed terrors that follow’ 


a searchlight at the tip of their own nose. 

The lights with all their many shades of 
color, patterns, and places of attachment are 
primarily used for the identification of the 
specics and the sexcs. They are of sec- 
ondary importance in the aid they give for 
the search of food, in which case they are 
nudoubtedly used to attract, dazzle, and en- 
trap its prey. Oh! yes. They are some 
little Tampires all by themselves. 

But in order to see the phosphorescent 
glimmer of a fish at a distance, the cyes 
have been pcculiariy modified. The great- 
est possible number of rays of light given 
off by a point are absorbed by the eye, and 
this is effected by either cnlarging the eye 
as a whole or by enlarging only the lens and 
removing the retina to a distance. Jn this 
way the eyes have become cylindrical. 

It is not the deep sea fish alone that pos- 
sess organs of light. Some varieties of 
fish inhabiting the well lighted part of the 
ocean have them as well. These, which are 
commonly called “lantern fish,’ emit, at 
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rhythmic intervals, a greenish-white light. 
A shutter, which is an opaque membranc 
similar to that found on a camera, is pushed 
or pulled over the light organ. This cifec- 
tually conceals the rays. Two small vari- 
etics comprising the -\nomalopidae inhabit 
the Malay archipelago at the Sunda islands, 
while a third variety has recently been dis- 
covered near Jamaica. 

Our front cover shows three very inter- 
esting species of deep sea fish. The fish il- 
Instrated at the top is Gigantura chunt, cf 
Br. The fish in the center with the peculiar 
elongated nose-piece is Gigantactis vanhocf- 
feni, A. Br. While the bottom fish is 
Stylophthalmus pardoxrus. 4A. Br. 

hese are not very Jarge fish, as one 
might think, and the illustrations on our 
front cover are about half size. In other 
words, the fish are only about twice as large 
as shown on our cover. The fish illustrated 
at the top is also slightly luminous around 
its body, as can be secn. One of the most 
curious of these fish without doubt is the 
middle fish, Why Nature should have 
equipt it with such a long nose-piece, the 
end of which is luminous, is not wel] under- 
stood as yet, as we know very little about 
these fish. The interesting part about the 
lower fish is that it has luminous organs 
al! along its sides, while the eycs themselves 
are but slightly luminous. It is curious that 
the eyes themselves are not in sockets as is 
usually found the case with nearly all other 
animals, but that they extend several inches 
from the head. 

|Editor’s Note: The curious deep sea fish 
shoun on our front cover were prepared 
from color drawings made by Dr. Bade 
himself. He int turn worked from the ac- 
tual fish brought from the deep when mak- 
ing his drawings. 





HOW I INVENTED THE AUDION. 
(Continued from page 820) 


that before long the wireless telephone will 
be installed on thousands of vessels, sup- 
plementing, and in many cases. supplanting 
the wireless telegraph. In addition there 
is an enormous number of small vessels 
where a wireless telephone installation is 
more feasible. 


As indicative of the growth of the 
Audion Art, the number of patents issued 
on various devices and circuits dependent 
thereon, gives a pretty fair key: Up to 1912 
there had been issued about 20 patents, all 
filed subsequent to 1904. To-day there are 
over 100 United States patents on the 
Audion Art, and the number is very rapid- 
ly growing. Regardless of what name may 
be applied to the device patented, practically 
everyone of these patents since 1906 shows 
the three electrode bulb. They may all 
therefore be properly described as the out- 
growth of the ideas first shown in the 
audion amplifier—patent No. 841.387. 


LON? 979,275 * 1910 


Altho This Patent Bears the Date of 1910, tt Was Originaliy Filed in 
the Basic Patents in All Audion Development. It 
Shows the First Use of Incandescent Filaments In an Enclosed Cham- 
ber, and, Moreover, It includes at Fig. 5 the First Evidence of the 
Here, 
the First Plan for Separating the Antenna 


1904, and Is One of 


Third Electrode or “Grid” Conception. 


Circuit. 











EXPERIMENTAL CHEMISTRY. 
(Continued from page 794) 


euprous oxid, or gold; Vellowish-green, by 
uranium oxid; Green, by chromic or cupric 
oxids; Afs/k or Opal glass is made by the 
addition of bone-ash, tin or zinc oxids. 
The green color of the common window 
glass or bottle glass is caused by the pres- 
ence of ferrous oxid in the sand: this dis- 
coloration may be removed by addition of 
manganese dioxid in the make-up. This 
serves to oxidize the ferrous to ferric oxid, 
which imparts a yellow tint, being neutral- 
ized by the violet produced by the man- 
ganese as a complimentary color. 

Pure white sand is mixed with the me- 
tallic oxids required, in the proportion 
which experience has shown gives the best 
results, and some old glass, called “cullet”, 
is added to improve the quality. The 
mixture is then put into pots as shown in 
Fig. 159. These pots are made of the most 
refractory fire-clay, and are placed in a 
circular furnace with openings thru which 
the workman can dip his long iron blow- 
pipe into the 
pots. 
furnace tin 
cross-section. 


used ts mostly 
gaseous, and an 
intense heat is 
maintaincd for 
hours, till the 


completely 
fused and 
mixed. The 
glassworker 
dips his blow- 
pipe—a hollow 
iron rod 5 or 6 
fect Jong, into 
the fused mass. 
removes a 
small portion, 
rolls it on a 
sinooth iron 


as Will Be Evident, Is 
Circult from the Local 
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Fig. 160 ' 
shows such a 
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Learn at Home! 
(THE Government and employers every- 

where are looking for men with me- 


chanica] ability. Splendid salaries and 
rapid advancement @re offered. 


There is an easy, delightful way in 
which you cana Jearn right at home in spare 
time. For 27 years the International Cor- 
respondence Schools have been giving 
men and women just the training they 
need for success in mechanical engineer- 
ing and more than 200 other subjects. 
Hundreds of theusands have stepped into 
good positions through I. C. S, help, but 
never were opportunities so preat as now. 

Let the I.C.S. help you. Choose the work you 
like best in the coupon below, then mark and mail 
it today. This doesn’t obligate you in the least 
and it will bring you information that will start 


you On a successful career. This is your chance. 
Don'tletitslip by. Mark and mailthis coupon now. 
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INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 6180, SCRANTON, PA. 


Explain, without obligating me, how I can quallfy for the 
position, Or in the subject, pefore which I mark X. 


ELECTRIQAL ENGINEER CREMICAL oe 


Electriclao SALESMANSHIP 
Electslc Wiring ADVERTISING MAN 
Elecrcic Lighting Wlodow Trimmer 


Show Card Writer 
Outdoor = tee Peineey 


Electric Cer Ranning 
Heavy Electric Trection 
Electrice) Draftamen RAILROAD 

Electrle Maeblne Deslgoor ILLUSTRATOR 
Telegreph Expert DESIGNER 

Practical Telephony BOOKKEEPER 
BIECHANICAL ENGINEER Btenegrepber end Typtat 
Mechanical Draftsman Cert. Pub. Accountent 
Ship Draftsman Traffic Manegement 
Machine Shop Practice Commercie! Lew 
Toolmaker GOOD ENGLISH 
Gaa Engineer STATIONARY ENGINEER 
CIViL ENGINEER CiviL SERVICE 
Sorveying and Mapping Reilway Meili Clerk 
MINE FOREM'S OR ENGR Textile Overseer or Sapt. 
ARCHITECT 4GRICULTURE 
Arebitectaral Draftsmea Nevigator Spaptsd 
PLUS RING aND MEsTING PealtryRatalog Freneb 
Sheet Metel Worker Aautomohiies itatlea 


Name 


Present 
Occupatio 


Street 
and No. 








City State 


Re 


CONS ULT US When in need of definite aad re- 

7 liable data concerning any trade 
formula or in@ustrial process. We are ever on the 
alert and closely following the derelopment of the 
Industrial arts in all its branches. Each formula or 
Process furnished by this Bureau is supplentented by 
detailed instructions for its manipulation, thereby 
dolng away with any guesswork on the part of the in- 
experienced person. We also can advise you. if de- 
sirei. where the ingtedients which enter Into aay 
precess can be obtained. 

The formulae listed holow will serve briefly to sbow the field wa 
Cover: 

]. Process for producing ‘* Verde Antique’ or Green Finish on 
copoer, bronte or brass artiticea. 

2, Festa Extinguishing n 

3. aes Remover preparstion, effective on elther wood or 

%. 

4, Pollah for_Automobile hodies. 

6. Cleaning Compound for walt paper and shades. ete. iblock or 
cake form). 

6. Brazing Componnd for ose in repairing cast-iron parts. 

The standard price for each formiuls ipsued by va ia Thirty-five 
centa, ttersof Inquiry welcomed. Informattfve jiterature pene 
Soon reduest. INOUSTRIAL METHOOS BUREAU 
320 Flith Avenue, New YOrh, N. ¥- 
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Big rewards are frequently 

» offered throughout the country 
—Inany are standing right now— 

for the catchiog of criminals. Finger print experts 
have the best chanceof winning these great rewards, 
For tbe finger print aystem 1s the most reliable and 
cflective means of identification known. You canbe 
a finger print expert. Send the coupon and find out 


| bow sou can master this new ond fascinating profes: 


S100 in Sour sPare time at home. Don't miss this big 
opportunity. Send coupoa today and getour free book. 


Be a Finger Print 
Exper ! Not only in the police 


departments. but in 
: government enstitatrons, 
banks, railroads, iasvraace companies andother large 


lodustries, finger print systems are being installed 


ooder the cuidance of finger print experts. You caa 
< ) Right new there 
ia op urgent, uaiulfied demand for experts. © 


FREE Book on Finger Prints 


Send the coupon now for our valuable book 
telling all about finger prints and their uses; ond 
aboot the big opportunities in the profession. It tells 
how sou can leatn ia 3 short time at home. Special 
limited offer now, Get thia free book and full 
particulars while it lasts. Send the coapon ot once. 


University of Appiled Science 


3 


Be 


Please 9-nd me abcolutely free and prepaid your new 
book on finger prints, Also particulars of yoor sPccial 
limitedoffer. I assume 00 obligations whatever. 
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ELECTRO IMPORT’NG COMPANY. 


231 Fulton St., New York City 















Many are doing $3.10 a rear 
aod tetter with this new 
macblor. Yotr enn too. | 
You need no experlence. 
We teach you FKLE in one simple leaann. 
Start eyes at home. Everywhere there’a 
pleoty of money and big cash prolite waiting 
for ambitious olen. 


THIS IS THE BUSINESS FOR YOU 


A business all of yourown. Requires tittie 
capital and crows fastinton real factory—a 
real manufacttrer. Opea a Tire Repair Shop 
with Haywood Equipment. Let the money) 
rollin. Auto tires necd mending constantly. 
There is your profit. Owners eager to give 
you their business. it means a ssving of 
money 10 them, and big cash 
returns for you, 


JUST MAIL THE COUPON | 
FOR THIS FREE BUOK 
A valunble gulde to power 
and wenlth, It gives the 
complete detaila. How to 
atart. How to eoc- 
coed. Telia al) Secesane 
aboot your Op= , Reywasd Tire aad 
Portunlt;y. . z 
Showa how easy the work can be - ete 7 
done. Shows the big profit In 9 Geo Our 
thie new field. Write for ft e ——— 
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1210 Capitol Ace. Coe 
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surface, swings it around in the air, blow- 
img meanwhile thru the rod, cuts it with 
shears, curves and bends it at will. welds 
it, and thus fashions it as desired into 
flasks. lamp shades, etc. For such uses as 
bottles the glass is run into molds. For 
other purposes, such as lamp bulls, ehemi- 
ical flasks and apparatus it is blown. For 
still other kinds it is rolled, as window 
glass. In order that glass objects will not 
break easily. they must undergo a process 
of annealing, that is slowly cooled, so that 
the molecules may arrange themsclves in a 
natural way. 


Pottery and Porcelain. 


Genuine porcelain and chinaware are 
manufactured from a fine white clay, 
Keolin.—resulting from the disintegration 
of feldspathic rocks,—and silica. After 
being fashioned the porcelain is “fred,” 
then glazed and refired. One inode of 
glazing consists in dipping the object into 
a powder of feldspar and silica suspended 
in vinegar, and then fusing. Jugs, drain 
pans, and coarse earthenware are clazed 
by volatilizing sodium chlorid in an oven, 
which holds the porous material. The 
giaze gocs into the pores of the ware, with 
which it partially combines to form sodium 
and aluininum silicates. If on being heated 
the ware and glaze expand uniformly the 
glaze will not crack. Flower pots and 
other porous pottery illnstrate clay that has 
been moulded and baked, but not glazed, 
Bricks are baked clay. 





THE ROGERS UNDERGROUND 
WIRELESS, 


(Continued from page 789) 


mained enthusiastic and sincere in all 
the tests and installations made of my 
under-ground radio system thru all the 
trials and disappointments of its devel- 
opment. even when the system seemed 
to prove unworkable. Their perseverance 
and high skilJ in the radio art has hastened 
the official endorsement and the installa- 
tion of the buried and submerged antenna.” 
Commander A. Hoyt Taylor, D.Sc. U. S. 
N.; Dr. L, W. Austin, of the Bureau of 
Standards; Adiiral Strother Smith, U. S. 
N.: Commander Hooper, U. S. N.; G. H. 
Clark. Expert Radio Aid. U. S. N.; Dr. 
George W. Pierce. of Harvard University; 
and Ensign A. Crossley, U. S. N., who has 
heen actively engaged on the installation of 
the Rogers system at the Great Lakes 
Naval Radio Station, besides New Orleans, 
New London. Conn. (test station, now 
abandoned), and Norfolk, Va. 

Like many other great inventions the ex- 
act mode of operation is hard to ascertain 
and define. The views of Nir. Rogers on 
the operation of this wireless system are 
briefly defined as follows :—lirst, that the 
clectric cnergy libcrated at the base of an 
antenua will be propagated thru the earth 
even in the alsence of etheric space waves 
above, If such a condition were possible, and 
which in reahty does occur when great dis- 
tances arc Signalled over, so he believes. 
Second, that the propagation of earth waves 
no more depend upon the ether waves above 
the surface of the ¢earth than these etheric 
space waves depend tpon the earth waves. 
Further, that both waves are propagated si- 
multancously, one above and the other be- 
low the surface of the carth. and that at 
the initial start each is dependent upon the 
other, altho thereafter neither is dependent 
upon the other. Furthermore, Mr, Rogers 
believes that the cther waves gradually die 
out In intensity In proportion to the earth’s 
curvature, and the distance over which they 
are propagated, and that at great distances 
the ether space waves do not have any ap- 
preciable effect upon receiving appliances, 
and that these are energized solely by the 
energy transmitted thru the earth. 
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own am oftstoWhedd 
ELL them that 


every real boy should own an 

Auto- Wheel Coastcr or an Auto- 
Wheel Convertible Roadster because 
tbey're the hest wagons ever built for 
work or Play. Wheels have roller 
bearings, atech axles and tires, and 
the spokes are oval like an auto. 


Send for FREE Felt Pennant 


Wrote us the names of hree canster 
wagon dealers, mentioning which 
one handies the AUTO-WHEEL. and 
we'll send ou a beautiful Felt 
Pennant, E, 


Organize a0 Aato-Wheel Coaster Clob 


Each member receives a beautiful 
cap. The captaia receives a special 
cap, Write now for bookict telling 
all about tha Avto-Wheel Coaster 
Clohs of the U. S.. and how to 
organize ao local branch. Address, 


Buffalo Sled Company 
163 Scheock St., N. Tooawanda, N. Y. 
{In Canada: Preston, Ont. ) 


e | 
This te the famous 
Auto > Wheel Cossier i 


---00d hero le the 
pstonted 
Auto + Wheel 

Converlible Roadster j 








Telesraph Pictures 
BY ELECTRICITY 


A comPicte sat of tivo machinea of 

this marvelous equipment fnr onl 

$19.50. Instructive, mrstlfslug an 

useful, Thia Pleture of Vresident WHl- 
aon was telegtaphed by thusv machines, 
Wil) tranamit Pietures, mans, draw- 
ings and hand writing. Victure tela. | 
graphing is tha caming actctwe. Write 
ouday. 


}, LEISHMAN CO. 





Dept. T. Ogden, Utad 









CARNOTITE 


(Radium Mineral.) The American Pitch- 
biende found in Colorado, from which Ra: 
dium is extracted. 

generous piece. cnourh to conduct ex- 
periments, such 3s affecling photographic 
plates thru opaque material (similar to X-Ray 
ictares), first made by Sir \W. Crookes and 

Ime, Curie, is furnished in neat, wooden 
VOX.» URANIUM 

(Radio. Activa) 

Containing about 35% of pure Uranium; 
also Radium and Vanadium, One of the most 
tare and interesting minerals. Twenty milli- 
grams are furnished in glass vial protected by 
lend gover. 

One box of Carnetite and one vial of Uranium SOc 
Orie as UGeseribed above sent propusid.....-.... 


SIDNEY SPECIALTY Co. 
233 Fulton St.. New York City 


REX WIRELESS OUTFIT 50c. 


The only dependable wireless outfit at a low price, It 
is nol a tay, and with litte practh-« von Can send and 
recelyo clear tarssages @hywhere ay quirk aa lightning. 
ach Gut js tor 2 slatlona whlih Morse ntl Coantl- 
nental codes, instructions, ete, We will alse Include 
our pleture ende attuchiment whieh wit) enahle you to 
send Buch recelve gdetures, ploleyrapulis, ete.. by wire- 
less. The complete Rex Wireless Oulit ready to oper- 
ute for 50¢, Order at onre. Supply Is Horltedt, 

ABRAMS BROS. 1305 S. Peaorla St., Chleaga. 
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Contalns 24 pages anid sliowa every article of Inter- 
est that has been pnulhilished sineo the Incepttan of the 
magazine Up to and tuchuling Anrll, 1918. it Js absar 
lulely Indtspensahla to everylody interested in any 
kind of clectrical reasearch worl. 


Postpoid 15¢ 
ExperImenter Publishing Co.. 23) Fulten St.. N.Y. C. 
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These ground currents travel with the 
speed of light and are picked up at the re- 
ceiving station. The space waves persist 
for an appreciable distance, whicl: accounts 
for air-plane to air-plane and air-plane-to- 
earth radio-communciation, but it is the 
belief of Mr. Rogers that in such long dis- 
tauce radio transmission as half-way around 
the globe (12,000 miles) that it is the ground 
wave current that does the work, and that 
the free space wave above the surface ot 
the earth never reaches the station, due to 
the high resistance of the atmospheric cn- 
velope. 

One of the Naval experts present men- 
tioned that it has been found, that the 
penetration of the ground wave component 
jncreascs with an increase in wave length. 
This is an important fact and helps to ex- 
plain the operation of this new radio sys- 
tem, with its aérials buried in the ground. 
He also mentioned that “Radio to Mars” 
or other planets would be impossible, if we 
are to believe in the well-known “Heavi- 
side” ionization layer, surrounding the earth 
at a height computed at from 30 to 50 miles, 
for no etheric wave can pass this laver 
without being reflected back to the earth, 
or at least restrained within this passage- 
way. 


Rogers System Eliminates “Static” and “Inter- 
ference”, 


Mr. Rogers stated that his underground 
antenna, in itself, did not solve entirely the 
static or interference problem, but it made 
the nearest approach to this idea] condition 
—the goal of all radio engineers—than had 
ever been accomplisht before. This prob- 
lem has, thanks to a new arrangeiment 
perfected by Commander A. Hoyt Taylor, 
D.Sc., been solved and stutic and interfer- 
ence have been practically totally cloninated., 
for all-year-around radia service. Think 
what an advance this ineans! Further, 
there ts no rise and fall in the signal 
Strength during the night or day, at any 
time of the vear, duc to the sun’s ionization 
effect, as is the case where clevated antennae 
are emplayed. The U. S. Naval reports 
and tests made with the Rogers’ ground 
aerial in comparison with the usual form 
of elevated aérial, several of which are ap- 
pended herewith, show the incomparable 
eficiency of this new radio system. 


What the Facts Show. 


First we will mention the test which Mr. 
Rogers and a naval officer conducted for 
the writer. The apparatus used in these 
tests are shown in the accompanying photo- 
graphs. They included several large tuning 
inductances, variable condensers, a one- 
step audion amplifier (single Audiotron 
bulb only!) and two pairs of Baldwin 
‘phones (telephone receivers). This ap- 
paratus was connected up to one of Mr. 
Rogers’ Jatest buried antennas—a_ single 
rubber covered, stranded copper cable, ahout 
the size of a small ignition cable, extending 
westward for a distance of 4,000 feet, so 
as to be in a plane with the high power 
European radio stations. This cable is 
¢neased in iron pipe (gas pipe), each 20 
foot section of which is insulated from the 
abutting sections by means of a_ rubber 
hose (garden hose) slipt over the pipe ends 
for a few inches, This is buried in a dirt 
trench about 3 feet deep, filled in with soil. 
The cable is insulated at the free end and 
is connected up as in Fig. 2, The rubber 
covered wire alone has bcen used in all 
sub-aqueous tests, and gives fine results 
when simply buried in the ground, the dc- 
cay not being so rapid as probably would 
be imagined. This latest acrial in the iron 
Pipe is a new development and experiments 
are Still going on with it. It works wonder- 
fully well. The 4,000 foot aérial here de- 
scribed is best suited to receiving wave 
lengths of 6,000 to 16,000 tneters. For 
shorter wave lengths aérials of smaller di- 
mensions are employed. 
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Here's the ‘Lyons’ station in France.” 
said Mr. Rogers. A turn of the knob 
on the specially calibrated condenser, 
and there was “Lyons” (France)—sure 
enough. Static and interference were wn- 
fivard. Next the great stations across the 
broad Atlantic, at Nauen, Germany: Car- 
narvon, Wales (England); and Rome, 
Italy, were heard with equal loudness anid 
clarity. This laboratory station. which has 
heen used by the Navy Department during 
the war, has picked up practically all the 
high power stations on the globe. American 
stations were then picked up by changing 
the wave length, and finally a test was 
made on a. short (250 feet in length) 
buried grotind antenna, adapted to receiv- 
ing wave lengths of 200 to S00 meters. 
Wireless telephone messages were picked 
up trom \Vashington, a distance of about 
seven miles. It 1s most interesting to note 
at this juncture, as the Naval tests at Nor- 
folk, Va.. on a similar a¢rial have shown, 
that a radio message frum an airplane can- 
not he picked up on the wnderground 
acrial, until the plane is directly over the 
station. This would seem to prove two 
things—first, that the short waves sent out 
by the airplane radio set do not penctrate 
into the ground very far, if at all,—and 
second, that airplane radio transmission and 
reception are effected sulely by etheric waves. 


Reterring to Figures 3 and 4, we find 
several interesting puints. Fig. 3-A, shows 
how a double ground aerial is sometimes 
connected. Also. as in the case of Mr. 
Rogers’ test station. several sets of these 
luricd antennac are best employed, dis- 
tributed about the stationas shown in Fig.3-B. 

The Rogers underground antenna system 
las been used at the Belmar, N. J., station 
during the war with most gratifying re- 
sults, as reported by the Navy Department, 
and its successful and unfailing operation 
during the twenty-four hours of the day, 
resulted in trebling and quadrupling the ca- 
pacity of this great trans-Atlantic highway 
of intellhgence communication. The official 
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reports ia connection with the work ac- 
complished with the underground Rogers 
system at Belmar state that not a single 
word of connnunication was lost during the 
reception of thousands of important ofhcial 
messages from Lurope. The station at 
Tuckerton, N. J., has also been equipt with 
the Rogers underground aerial system and 
all of the larger stations of the Allied 
Powers in Europe have been copied success- 
fully thru the 24 hours, at this point also. 
Submarine Wireless. 


Perhaps the most interesting tests of all 
are those which were made on submerged 
submarines in salt water! The acrial in 
this case was of heavily insulated stranded 
cable, stretched from stein to stern as Fig. 
4-A jllustrates. The two aécrials were 
brought down thru the conning tower and 
joined to the receiving apparatus. <A sec- 
ond form of aérial is illustrated at Fig. 4-B, 
where the insulated aerial wires are placed 
In ira pipes within the submarine. Here 
are the results of some of these tests, which 
do not include the transmitting tests to 
the submarine, from a ground antenna on 
shore. When submerged 8 feet, the Ger- 
inan station at Nauen was picked up by 
the submarine while Iving off the American 
coast! Submarines have, mm other official 
tests, picked up distant stations when sub- 
merged 21 fect, on a wave length of 12,600 
wecters or greater wave lengths. 

One of the naval officers, who has had 
much to do with the testing of the Rogers’ 
system, stated that experience had demon- 
strated that in fresh water the submerged 
antenna may be placed at any depth. Salt 
water acts differently, but the a¢rial may be 
subinerged any desired depth for wave 
lengths above 10.000 meters. 

The saine officer. who has made a close 
study of all American and European work 
in radio, explained how the best work ever 
done in radio was accomplisht at the Great 
Lakes Naval Station, on the shore of Lake 
Michigan. Fig. 5 gives the general arrange- 
ment of this station. The test station was 
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on the beach and acted as a “remote con- 
trol” station for the standard station at A. 
The shortest distance between a ‘receiving 
and control station” in the naval radio 
service herctofore has been 36 miles. Here 
a distance of 600 fcet only, separate the 
clevated acrial of the main station froin 
the submerged Rogers antenna terminating 
at the test station, B. Said he, “Now let 
the inventors of ‘static and interjerence’ 
preventers trot out their little pets, and 
show what they can DO! Here's what 
this station actually did on schedule service : 
With 48 amperes, ut 4.000 meters wave 
length, being radiated in the elevated main 
antenna—the beach station, ONLY 600 
FEET AWAY, was picking up Nonen on 
12,000 meters, and New Orleans an 5,000 
meters, without any itterference or static 
—all on the Kagers sub-aqueous aériais. 
These were rubber-covered cables spread- 
ing in different directions, any one of which 
could be used, and laying 50 feet deep in 
the water at their outer extremities. 

linagine such a wonderful performance! 
But this is not all. The official tests show 
that the station at Cavite, P. I., 8,100 niles 
away, was received regularly on the Rogers 
sub-aqueous aerials at the Lake Michigan 
Station, on schedule service, at 11 A. M. 
and 5:30 P. M. daily, the workitg periods 
of that station, 

Transmitting On Underground Aerials. 


Tests were made by the naval experts, 
as well as hy Mr. Rogers in his very first 
experiments in transmission from a ground 
or under-water antenna. These were all 
successfid. It 1s only a matter of properly 
insulating the antenna so that it will not 
break down under the high potential ap- 
plied to it by the transmitter. The early 
tests hy the inventor were made with a one 
inch spark coil to the Bureau of Standards 
Radio Laboratory, a distance of seven miles. 
the received signals having an audibilty af 
2,000, i.¢.. 2,000 times the strength of a 
clear, readable signal. The audibility of 
the signals at the \Washington Navy Yard 
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was 1,000. The transmitting tests at thie 
Great Lakes Naval Station were made at 
first with a jow power Oscillion bulb trans- 
mitter and later with a Clapp-Eastham hy- 
tone set. An elevated amateur style anteuna 
of two wires was strung up betwecn two 
houses 38 miles away. Clear signals were 
received with an audihility strength of 
2,000. The ignition cable used for the 
aérial finally punctured, but even then the 
signals received were four times louder 
than the best amateur transmitter conld 
send on a regular aérial, as tests proved. 


Official U. S. Naval Tests of Under- 
ground Reception, at Naval Station, 
New Orleans, La.,, During 1917. 


Evvcerpts. 


In general, (relating to the Rogers’ sys- 
tem) the point of interest lies in the use of 
wires buried in the ground, for both the 
transmitting and the receiving antenna. 
For instance, in receiving, a wire buried 
one foot below the surface of the earth 
extends for several hundred feet south of 
the receiving station, and a similar wire 
north, the receiver being located between 
the pairs of wires. The ordinary recciver 
was used. With this arrangement, signals 
from Darien, Nauen, and all Atlantic sta- 
tions were received. 


Tests at New Orleans Station. 


Federal receiver used on main antenna, 
Western Electric receiver used on under- 
ground antenna, 1400 feet buried wire. 
(The figures refer to audibility.) 


Main Antenna Underground Antenna 


Station Wave Sig. Static Sig. Static 

Length and. aud. aud. aud. 
San Diego 9800 1200 1000 750 1§ 
Arlington 7500 2000 3000 1500 50 


Impossible to read Arlington on the cle- 
vated antenna on account of static inter- 
ference. United Fruit Company station of 
New Orleans interfered with signals from 
Arlington on main antenna, but offered no 
interference on underground antenna. 

Test on message from U. S. S. “Are- 


(Continued on page 839) 


ALEXANDER WIRELESS BILL IS 
KILLED. 


(Continued from page 78) 


today we are not at all excited even about 
the amendment of the Alexander Bill for 
we have good and sufficient reasons to be- 
lieve that the Alexander Bill amended has 
little chance to become a law.” 

That our judgment was correct is borne 
out by the fact that the bill was actually 
killed a month later. Many interesting 
things came to light during the hearings 
before Mr, Alexander in the latter part of 
December. A nutnber of well-meaning am- 
ateurs, small aud large, professional and 
otherwise, had flocked to Washington to 
give testimony and to protcst against the 
Alexander Bill. However, before they ar- 
rived in Washington, a flood of protesting 
letters from amateurs had descended upon 
the national! capital, and it was found that 
their services were not at all needed, for 


before their arrival several amendments 
had already been gotten up and were in 
print. 

It is not our intention to belittle the 


genuine efforts made by these amateurs who 
went to Washington in person to fight for 
the cause, but we do not think that in the 
testimony given as pnblisht in the printed 
records, anything new was shown or any 
evidence given that was not already kuown 
by the Committee. It brought out, how- 
ever, the interesting fact over and over 
that the 1912 bill was elastic enough to 
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«ue Mechanical Engincer 
esas CiVil Engineer 

wwe oteam Engineer 
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ZIP=-ZIP sect “srt“iois 


The Greatest 60 Ct. Article on the Market, 
Shipped right from the factory the eame 
ay we receive your order. The Prong ja 
made of besutiful metal; never break or 
wear out: scientifically made and 
best workmanehip. The rubbere 
Gre elastic and fasting, «ith 
J lenty of pcp and feres. Zip- 
Se ip complete, only SOc pre- 
ifcf pa ad. Be sure the name Zip- 
2f Zio and ovr address aed 
“f on the article you buy. rder 
Tom us or any Sperling Goods 
Storein your city. SendStaemps, 
Coin or Money Order, 
AUTQMATIC RUBBER CO, 
COLUMBIA, 5S. C. 















Speak quick— or these rebulit Underwoods 

are getting scarce. 7 oa Govt, bought 

Genuine Visible Une § 
§-Year Guarantee. 





100.000 Underwoods. 
derwoods at big Saving, 
Try it 10 DAYS FREE. Rent os buy. Jame 
Write quick tor Ofier No, 164, 4 


TypewriterEmporlum, 34-36 W, Lake St., Chicago” 
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Vo SAVED | 


GET OUR 
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DO Your Own PLUMBING 
AND HEATING at low cost 


Sal for our big 250 page Nandy -“lan boek catalog. 


wlth separate Wholesale discount Siteet, Every engie 
ieee, Conira@etie vlheetriciah er householder nevis it 
Shows over 10.UQ0 fixtures @tul sOppiies an planuluny 


aial hheatiae at whulesate, also shows how ty sate 
skillel Jabor. Lard wurk and unnecessary meterial by 
Mivans of 
NEW-CUT-TO-FIFT-METHOD 

This ijnstrnetite k shuws and helps vow select thy 
PROWVER PLOUMIESING. WATER SUPPLY SYSTEM. 
HaT WATER OR STEAM PLANT and besides betux 
our catekes i heqg matey beaeeteal plaus, claxraiis, 
sketches, elerationa, etc. showmg you low tu dn the 
werk this newer, orlginat, practical, ceonwujeal Cl'T- 
TO-FIT WAV. Any branly 
man with a. few prdnarc 
tovlS can easly da ihe wv uk 
witi the mid of this IG 


INSTRUCTIVE HANDY- 
MAN BOOK 


To asoaid sending this bie. 
valuable, well-bownl bouwk 
hbroudcast ta dosaiterestesl 
harties, We Fequcse B tempo= 
rary sleposit of 25c, while) ! 
“we Wi refuisai on tirst 
order. or df sllssatisfied. 
upon the inunesdiate re- 
iurn of the book, Could 
anything le imure alr? 
Write fur your Copy to- 
da¥ 


Our $500,000 plants be- # 
hind our guarantee 


HARDIN-LAVIN 


4510-20 Colftage Grave Ave. 
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Chleago 


The ANDERSON 


Steam Vulcanizer 
Anderseor’s Fiexible Confvr- 
mation Desice. upon which an 
ordinary mookey wrench exerts 
tons of Pressure. forces thol- 
tands of littlc rubber rivets jato 
the tire’s fabric. to be cooked in 
by our superheated 
dry scam system. 
We guarantee ta 
make factical rul- 
canizers out of men 
from 20 to 70 years old $235 
and 5 to 10 da¥s In ane of our muny 
State Vuleanizing Selinols will sturt 
you in this profitable business. or send @ 
ne $20 fer hermit ¢o euler our closest 3 Ps 


@ guarantee; We return peor 7 
$20 any , 
y time thereafter | & - aaa 
Steam VUlcanizer Co., ~ 
23 Withams Bidc., indlanapolis,ind. 


schon! ¢o learn sulcaolzing. Wo sive yuu 
you huy a vuleantzer of us. 
The Anderson 
Sffra. af the Famous Aandcroon Steam Vulcanicer, 
tha Anderacn method of evlernying. 
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Jean Merhanic Drawing 





Eain 935 to $100 a week 


Thousands of Draftemen aeeded fur recon- 
atrnclion work. We teach you quickly and 
luvrougliy at home, lo spare thme—furnish 
complete Drawing Ouwft FREE—and 
help you secure position when qualified. 
No prerious training necessary. You 
can quickly qualify for big position, 
Write for Free Book. 






/ 


COLUMBIA SCHOOL OF DRAFTING, 
Washingtan. D. C. 


Deot. 972. 14th and T St. 


THES BUNGALOW 
CAN BE BUILT 1OR $900 


This end ony ethera In my 
few book, Huibding Viens for 
Modern Homes, will gave you 
hundreds of doilare. Une of 
the most ermplete and com- ; 
trehensiye beokact Disnaever = 
published by sny narehitect, 
vitth edlin Bat off the press. Tero 
nondred and Ofty floor plans and pho 
wrraphs of bungsiows, ¢te., cosling 
fem $200 uf: &:ve4 sizes and enst to 
build Sent Posipaid tor $1.00 


YWArdk te Drow § 
Like Pir Now 
—_— a 

$100 FOR 

ONE DRAWING 


¥ ou can become = artiat. Blustmene 
or tovntsat even if You now have nv °4 
sleek: Earn $26 to $1°O per week eg-pauss! 
Weste for Free OutGtoftcr ane bes visits) 
new bouk, “*HOW TO BECOME AN 
ARTIST.’ Adiress 
WASHINGTON SCHOOL OF ARF.. Inc. 


PVA 


nou cao learn by owl Modern €0¢ orig: 
of. 









“FREDERICK H. GOWING 
ARCHITECT 


18 Tremont St., Bos., Mass 









inal eystem of inetructioa erery part 
of thes Walteh Repalring Trede at home 
as good or better than sta shop, Yeu 
cena carn money while Jearning oni se¢ure 6 
well pesing position or start in bouness after 
eomeleting our Course of inatruction, Good 
asicd revelreraare slwayeln demand and eerh 
from §2D to $35 per week. Por particolara 


: te tm the 
Male sstee Scheel of Watchemaking, 166 Mason St, Milwacke:, Wis. 
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amateur is concerned. and this is a goad 
thing. We had maintained right along and 
we stated so in our January and February 
issues, that no amendment nor uew law 
was at all required. We had no suggestions 
to make, the old law was good cnough, and 
we said so.—if any cliange at all was to be 
niade, we were for the Padgett bill, which 
left the amateur just exactly where he was 
before the new bill came up. Naturally we 
are glad to see that our judgment proved 
right, for official Washington thought so, 
too. The old law is good enough, it covers 
every possible phase of the amateur, and 
we do net think that any Icgislator could 
do better than the Radio Act of 1912. 


An interesting side hight of the disturbed 
state of mind of the visiting Washington 
radio amateurs appearcd to be their 
unaninous holy fear of the United States 
Navy. They all seemed to be obsest, any, 
pauic-struck that the Navy Department was 
out to kill the amateurs, which as a matter 
of fact, the Navy, speaking generally, was 
not. 


We believe that our opinion is shared by 
those who know the inside facts, that the 
Alexander Bill as originally framed was a 
liasty measure, beeanse at the time it prob- 
ably was thought that Government owner- 
ship for radio was ripe, and that such a 
measure could be rushed thru in haste. The 
sponsors of the bill, however, made two 
fundamental mistakes: First, the country 
was aud is not ripe for public ownership as 
vet. Second, it was found that several 
hundred thousand red-blooded American 
citizens, better known as Radio Amateurs, 
cannot be wiped off the earth by means of 
a blue pencil. Such mcthods might have 
had a sinall chance before the war, but 
after what we have gone thru in deinoc- 
ratizing the world and freedom for every- 
body, there never was a ghost of a chance 
of the measure succeeding. Several sena- 
tors and conyressmen voiced their opinion 
on this point in no uncertain tones, and we 
are certain that if the bill should come up 
again during the next few years, which by 
the way we doubt, it will experience exactly 
the same fate. 


Another mistake, which, however, is 
made by a greal many people outside of 
Washington is that for some curious rea- 
son the amateurs at large has always bcen 
looked upon as a boy im his knickers. Even 
well informed Washington was greatly sur- 
prised to receive letters from “young” ama- 
teurs 60 and 70 years old, and these “boys” 
were just as vehement in their protests as 
the young man of 20. Then the amateurs 
it uniform were legion, and their pareits 
voiced their sons’ sentiments, being that the 
sons themselves were perhaps in France or 
elsewhere. Further, the great horde of 
amateurs known as jewelers made them- 
selves heard Iustily. 

There are today thousands of jewelers 


Uh 0oRe) Gammon tea Utd TTT MULTE UU >t Le NN 


Application for Membership in the Radio League of America 


THE UNDERSIGNED, a Radio Amateur, am the owner of a Wireless 
My station has been ii use since............-... heel i 
9 and I herewith desire to apply for membership in the RADIO LEAGUE 
1 understand that the Radio League of America is a National 


Station. 


OF AMERICA. 


Scientific Organization for the pursuit of the Radio arts. : 
upon to pay membership fees, or dues, and once enrolled I am to share im all 


the privileges of a regular meinber. 


Upon receipt of this forin properly filled out you are to send me your eight- 
page booklct describing the purpose of the League, rules, etc. 


Mail this blank to Radio League of America, 231 Fulton St., New York City. 


3-19 


t. See 
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located all over this broad land, whose busi- 
ness tl is to serve their community by giv- 
ing them the right time. They also require 
daily time signals in their business. This 
time service was given free to then by Uncle 
Sain every day by the time signals sent out 
by Arlington and other powerful Govern- 
ment stations. These amatcurs under the 
original Alexander bill would have been 
killed just the same as their brethren who 
pursue wireless more or less for instrtte- 
tional purposes, and you may be sure that 
these jewelers were loud in their com- 
plaints. 

Our amateurs are to be congratulated in 
their solitary fight which they put up for 
their rights, and we congratulate them npon 
their thoro victory. 

There is, however, oue serious point 
which we desire to broach, and that is the 
following : 


When we first heard that a new wireless 
measure was to be rushed thru Congress,— 
which if it had actually past, would have 
killed American -radio amatcurisim, — we 
took it up ourselves to broaeh the import- 
ant news to every amateur on record. 


The RADIO LEAGUE OF AMERICA, 
which was organized three years ago was 
formed for just such a purpose, viz., to 
keep the amateurs together and to ward 
off unfair legislation. Unfortunately, only 
about 20,000 amateurs had been registered 
with the League, altho it does not cost one 
cent to join the League. So when we caine 
to write the letters to all the amateurs we 
only had 20,000 names of the League, while 
the other names were made up from va- 
rious lists which we had in our office, and 
which lists were not at all reliable on ac- 
count of removals of amateurs, etc. 


We wish to take this occasion to urge 
very amatenr to fill out the blank printed 
at the end of this article and join the League 
at once, It does not cost a cent to do so, 
cxcept three-cent postage with which to 
mail this blank. You imimediately become 
a member. and ai important news can then 
be transmitted to you immediately without 
delay. It should be apparent to every 
allateur that being a member of the Radio 
League of America can ouly benefit him, 
and inasmuch as there are no dues or fees 
to be paid. there is absolutely no good rea- 
son why every amateur should not be in it. 


Peace will soon be declared by the Presi- 
dent and then everybody will be allowed 
again lo operate his or their stations, and 
being a member in this well-established 
League of national scope and reputation 
can only benefit the owner of the radio sta- 
tion. Then, too, every ainateur owes it to 
his Government that in tine of peril his 
services can be drawn upon and his station 
used. and only by having a central body 
which has all such information can radio 
ainateurisin in the United States grow to 
its fullest and greatest importance. 


I wilt not be called 
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Editor, EvectricaL EXPERIMENTER, 
233 Fulton Street, 
New York, N. Y. 
Sir: 


It has been noted by this office that on | 


page 707 of the February issue of the 
“Electrical Experimenter” you printed cer- 
tain proposed amendinents to a_ bill for 
Government Ownership of Radio Commun- 
ication. On page 735 in an article entitled 
“Radio Amateurs Discussed Officially” you 
stated that this amendment was drafted by 
Lieutenant J]. C. Cooper, Jr. U. S.N.R. F. 
You have evidently beeu misinformed. The 
amendment printed by you was not drafted 
by the Navy Department and was not dis- 
cussed before the House Committee at the 
hearings. 

The amendment actually drafted by Lieu- 
tenant Cooper and discussed before the 
Comniitiee appears in the testimony of 
Captain Todd on page 39 of the Otticial 
Report of the Hearings before the House 
Committee on Merchant Marine and Fish- 
eries o11 H. R. 13159, and is as follows: 

“Insert after line 6, page 2, the fol- 
lowing : 

“ ‘The term “amateur station” means 
a station used for private practice or 
experiment in radio communication and 
not operated for profit in either receiv: 
ing or sending radio signals.’ 

“Insert in line 14, page 2, after ‘train- 
ing-schoo] stations’ the following: ‘and 
amateur stations.’ 

“Strike out the sentence beginning in 
line 1, page 3, and ending in line 6, page 
3, and in lieu thereof insert the follaw- 
ing : 

“This section shall not apply to sta- 
tions belonging to the Goveriment of 
the United States or the Government 
of the Philippine Islands, or to experi- 
ment stations, technical and training- 
school stations, and amateur stations, 
licensed as provided by the act to reg- 
ulate radio communication, approved 
August thirteenth, nineteen hundred 
and twelve: Provided, That when such 
amateur stations are licensed for re- 
ceiving purposes only no operator's 
license shal] be required for the oper- 
ator in charge of or operating such 
station; but when such amateur Station 
is licensed for transmitting also the 
license shall require that the operator 
of such station shall hold a_ license 
showing his ability to send and receive 
at least twenty-five words per minute 
in the Continental Morse code: And 
further provided, That the license for 
such transmitting station may Hmit the 
power input to one-half kilowatt in 
case of amateur stations within one 
hundred miles of the Atlantic or Pacific 
Ocean, the Gulf of Mexico, or the 
Great Lakes, and to one-quarter kilo- 
watt within five miles of a Government 
receiving station. Amateur stations so 
licensed shall not use any wave length 
exceeding two hundred and fifty meters 
nor less than one hundred and fifty 
meters except by special authority in 
the license contained.’ ” 

In order that the information given your 
readers may he correct, it ts requested that 
you publish this letter in your March issue 
of the “Electrical Experimenter.” 

For your further information, there is 
being forwarded to you under separate cov- 
er a full printed copy of the Hearings 
before the Committee. 

Very respectfully, 
(Signed) E. B. WOODWORTH, 
Commander, U. S. Navy, 

Acting Director Naval Communications. 

The amendment drafted by Lieutenant 
Cooper was scheduled to run in our Feb- 


ruary issuc. At the last moment, due to | 


lack of space, it was crowded ont. The 
amncndment printed in our February issue 
was proposed by Mr. Watson as published 
by us.—Edttor. 
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REPAIRING TIRES 
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A Few of the Many Styles 
and Sizes of 


Starrett Tools 


Manufacturers, toolmakers, ima- 


chinists, inspectors and mechanics 
in all trades recognize the Starrett 
Tools as standards for acctiracy, an 
assurance that comes through 
the knowledge that tools bear- 
ing the “Starrett” name are 
etaranteed. 


There are tools to meet every practical 
requirement. Ask for our catalog No. 
21. It also shows Starrett hack saws— 
the real economy Saws. 


THE L. S. STARRETT CO. 


The World's Greatest Toolmakers 
Manufacturers of Hack Saws Unexcelled 


Athol, Mass., U. S. A. 
New York London Chicago 


42-839 





The high cost and limited supply of tires makes it 
necessary for motorists to conserve their tires and 
get maximum mileage. Present conditions offer tire 
repair men a big opportunity to make money. Ex- 
perienced help not necessary. 

With this Shaler Electric Vulcanizer you can make 


money easy. 


it heats from city electric light current 


—has antomatic heat control—no danger of fire or 


explosions. 


Will mend any style or size of tire—both casing and inner 


tube. 


operate it, and turn out perfect work. 


ldandles 12 casings and 200 tubes a day 


Anybody can 
Price $65.00 complete 


‘Subject to Trade Discount. 

Write at once for catalog of our complete line of Shaler 
Vuleanizers. Steam or Electric for Repair Shops and quick 
selling inodels for motorists. 


C.A. SHALER CO., 2202 Fourth St., Waupun. Wis. 











TYPEWRITER 


typewriter, with bach spocer. 


Catalogue and speeclal prices free 


Cviisers. 
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SENSATION 


PROMPT SHIPMENT. 


$4.90 per month buys a beautifully reconstructed, latest model visible 
decimal tabulator, 
Every late style feature and mulera operating device. 


two-enlor ribbon, cte. 
Sent on approval. 


Wells St., Chicago, Ill. 
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It contains the follow- 
ing 44 chemicals: 


Alum Al.(SO,)s, (NH,).S0, 
Antimony (powdered) (Sb) 
Ammonium aqua 
(NH;+H-,0) 
Ammonium Carbonate 
(NH,). CO, 
Ammonium Chloride (NH,Cl) 
Ammonium Sulphate 
(NH,)2, SO, 
Barium Ghisride (BaCl,) 
Boric Acid (H,BO;) 
Brimstone (Sulphur) (5) 
Calcium Chloride (CaC),) 
Caleium Oxide (CaO) 
Calcium Sulphate 
(CaSO,2H,0) 
Charcoal (Carbon) (C) 
Chioride of Zine (ZnCl.) 
Copper Sulphate (CuSO,) 
Ferrous Siiiphate (FeSO,) 
Ferrous Sulphide (FceS) 
Clycero] (Glycerine) 
C3;H;(OH)s; 
Hydrochleric Acid (HC)) 
lodine ({) 
tron Chloride (FeCl.) 
Iron Oxide (Fe.C,) 
Lead Acetate Pb (C-H,0.), 
Litmua Paper 
Magnesium Carbonate 
(MgCO;) 
Manganese Dioxide (MnO-)} 
Mercury (Quickailver) (Hg) 
Nickel Chloride (NiCI,) 
Oxatlic Acid (H.C.0,) 
Sodium Bicarbonate 
(NaHCO,) 
Sodium Borate (NaBO,) 
Sodium Carbonate (Na.CO;) 
Sodium Chloride (NaC!) 
Sedium Nitrate (NaNOs) 
Sodium Phosphate 
(Na;HPO,) 
Sodium Sulphate (Na.SO,) | 
Sodium Sulphite (Na.SO,;) 
Stannous Chloride (SnCt,) 
Sulphate of Nickel (NiSO,) 
Sulphste of Zine (ZnSO,) 
Sulphuric Acid (H.S0,) 
Tin (Granulated) (Sn) 
Zinc (Metal) (Zn) 
Zine Carbonate {ZnCQ;,) 





2 
The following apparata | 
are furnished: 


One Standard Washbottle 
One Alechol Lamp 

One Conical Glass Measure i 
One Erlenmeyer Flask 
One Glass Funnel 
One Delivery Tube | 
Six Assorted Test-Tubes 

One Test-Tube Holder 
Ten Sbeets of Filter Paper : 
One Glass Dropper | | 











One Spoon Measure 
Class Tubing 

One book containing Trea- i) 
tise on Elementary Chemis- 

try and 100 Chemical Ex- 
periments to be performed 
with this outfit. 
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“The Joy of Father and Boy.” 


THE E. I. Co. CHEMICAL LABORATORY 


We present herewith to our friends our new E. I, Co. Chemical Laboratory 
which contains real chemicals and apparata to perform real chemical experi- 
ments. This outfit is not a toy, put np mercly to amuse, but a practical 
laboratory set, with all the chemicals, apparata and reagents necessary to 
perforin real work and to teach the beginner all the secrets of inorganic 
chemistry. With this outfit we give free a book containing a Treatise in 
Elementary Chemistry, useful data and recipes, and 100 instructive and 
amusing experiments. 


DESCRIPTION OF THE OUTFIT: 


The outfit consists of forty-four (44) Chemicals all C. P. (chemical pure) put up in ap- 
propriate wooden boxes, glass bottles, and hermetically closed jars. The acids are put up in 
glass bottles, with ground-in glass stoppers and there is a sufficient quantity of chemicals sup- 
plied (mostly one to two ounces) enough to make dozens of experiments with cach. See list 
of Chemicals herewith, 

The apparata furnished are all of the best obtainable make and of standard laboratory size 
and shape. A list of the 17 pieces of apparata furnished with this outfit is printed also herc- 
with, 

The Instruction book is a real Chemistry Course for the Beginner. 

Some of the Contents are: Division of Matter: This is a Treatise on Elementary Chem- 
istry and deals with the theory of the Elements, Molecules and Atoms, etc. . 

Chemical Nomenclature. This explains in simple language the derivation of the chemi- 
ca) namcs of the Elements and their compounds. 

There is a chapter on Laboratory Operations; Glass Working; First Aid; Fire 
Extinguishers; Experimenters Aphorisms, etc. 

A good part of the book is devoted to: 

Weights and Measures. The Metric Sys- 
tem, the English system and the U. S. sys- 
tem are fully explained. 


Per Cent solutions. 

Conversion of Measure 
parts. 

Poisons and their antidotes. 

Technical and common name of chemical 


expressed in 


The following tables are furnished: 
Symbols and Atomic weights of the Ele- 


wennts substances. 
Measures of Weights, Volume, Capacity Formulas for Cleaning various substances, 
and Length. etc., etc. 


Among the 100 Experiments are: 

Viow to make enewaeal tricks: How to make Invisible and magic inka; How to test flour; How to test sall; 

How to make Chlorine Gas and smoke (German War Gas); How to bleach cloth and fowers. How to produce 

Oxygen and Hydrogen; How to make chemical colors; How to test Acids and Alkalies and hundreds of Interesting 
hints and furinulas 

Attho alt chemicals have nearly doubled tn price, we have decided 


the present. The price 1S still $5.00 


Shipping Weight 10 lbs. 


(Can be shipped by Express only.) Send your order today to: 
TRADE MARK 


THE ELECTRO IMPORTING C€0., Mfrs. 


not to raise the price of thls outfit for 

















TRADE MARK 





231 FULTON STREET NEW YORK CITY 
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THE ROGERS UNDERGROUND 
WIRELESS. . 


(Continued from page 835) 


thusa" at sea about 150 miles from New 
Orleans. 


Main Antenna Underground Antenna 
(500’ composite 

Sig Static Sig Static 

400 5000 300 15 


The “Arethusa” had been trying to get 
thru a naval despatch which could not be 
copied on clevated antenna on account of 
Serious static interference. The despatch 
was taken on the underground antenna, and 
cvery word copied correctly. 

At 9 P. M., April 7. 1917, it was possible 
to copy signals froin Tuckerton with ease, 
while static on the elevated antenna made 
it impossible to read any arc signals. 

The following results were obtained with 
spark signals: 

Three hundred foot wires in parallel, ten 
feet apart, a 002 m.f. condenser in series 
with primary coil of a Telefunken receiver 
to obtain 600 meters. 


Sig. Seatic Sig Statice 


Date Station W.L. And Aud And Aud 
round Main 

Antenna Antenna 

Apr. 2 Point Isabel 600 15 

Apr. 2 Tampa 600 200 0 3000 

Apr. 2 Port Arthur 600 150 0 3000 

Apr. 2 Pensacola 1200 20 0 4100 150 

Apr. 2 Ft. Sam Houston 150 


Of particular interest is the fact that 
when Static prevents reception on the main 
antenna, reception can be continued on the 
underground antenna. This has even been 
done during a severe lightning storm, when 
the main antenne world heve been danger- 
ous without grounding. Reception is also 
directional and permits of avoiding inter- 
ference to soine extent by nsing wire “off 
direction” of an interfering station. 

Strays: Strays are as a rule practically 
absent. Occasional loud cracks widely sep- 
arated are received. (Ed. note. 
since been overcome.) These _ isolated 
strays, altho frequentty loud, do not inter- 
fere in the least with the reception of 
signals. On two occasions, strays have 
risen to an audibility in excess of 5,000 
on these separate cracks, but even in this 
case, reception of signals, altho a little dif- 
ficult, was not interrupted. On these two 
occasions it was necessary to ground both 
of the (elevated) aérials at the main sta- 
tion. 

Considering the matter of strays, it can 
be said that on four or five occasions dur- 
ing one week. which was one marked by 
tremendous storms in the Great Lakes re- 
gion, that strays rose to an audibility in 
excess of 10,000 at the beach station. Even 
in this case, however, signals from boats 
within 100 miles and from shore stations, 
such as Ludington, Milwaukee and Alani- 
towoc, were usually readable, because the 
strays while very loud, were nowhere near 
as numerous as on the elevated aérial. Dur- 
these periods a messenger was kept at the 
beach station to carry up messages to the 
main station, which could not receive these 
signals on account of the strays. 

There seems to be no appreciable advan- 
tage in using more than one wire—No. 12 
weather proof insulated. 

The experiments at Great Lakes confirm 
the work of the Bureau of Standards on 
the importance of adequate insulation of 
the wire. If the wires are grounded at the 
ends, it does not necessarily make much 
difference unless they are adjusted to the 
optimum wire length: but if properly ad- 
justed to this length, grounding of the 
wires, either intentionally or accidentally, 
produces a diminuation of the signals, 
which, however, even with the intentional 
grounding of the two ends, still leaves them 
50% of their inaximum value. Therefore, 
while the question of insulation ts impor- 
tant, it does not mean that the system will 
fail entirely if the insulation becomes faulty. 
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ELECTRICAL EXPERIMENTER 


MY INVENTIONS. 
(Continued from page 776) 


cover. Suddenly my legs went up in the 
air. In the same instant there was a flash 
in my brain, the nerves respouded, the mus- 
cles contracted, I swung thrn 180 degrees 
aud landed on my hands. I resumed my 
walk as tho nothing had happened when 
the stranger caught up with me. “How 
old are you?” he asked, surveying me Criti- 
cally. “Qh, about fifty-nine,” I replied. 
"What of it?” “Well,” said he, “! have 
seen a cat do this but never a man.” About 
a month since | wanted to order new eye- 
glasses and went to an oculist who put me 
thru the usual tests. He lookt at me in- 
creduously as I read off with ease the 
sinallest print at considerable distance. But 
when | told him that I was past sixty he 
gasped in astonishment. Friends of mine 
often reimark that my suits fit me like 
gloves but they do not know that all my 
clothing is made to measurements which 
were taken nearly 35 years ago and never 
changed. During this same period my 
weight has not varied one pound. 

In this connection I may tell a funn 
story. One evening, in the winter of 1885, 
Mr. Edison, Edward H. Johnson, the Presi- 
dent of the Edison I!numinating Company, 
Mr. Batchellor, Manager of the works, and 
inyself entered a little place opposite 65 
Fifth Avenue where the offices of the 
company were located. Someone suggested 
guessing weights and I was induced to step 
on a scale. Edison felt me all over and 
said: "Tesla weighs 152 lbs. to an ounce,” 
and he gnest it exactly. “Stript I weighed 
142 lbs. and that is still my weight. I 
whispered to Nr, Johnson: “How is it 
possible that Edison could guess iny weight 
so closely?” “Well,” he said, lowering his 
voice, “I will tell you, confidentially, but 
you must not say anything. He was em- 
ployed for a long time in a Chicago slaugh- 
ter-house where he weighed thousands of 
hogs every day! That's why.” My friend, 
the Hon. Chauncey M. Depew, tells of an 
Englishman: on whom he sprung one of his 
original anecdotes and who listened with a 
puzzled expression but—a year fater— 
laughed out loud. I| will frankly confess it 
took me longer than that to appreciate 
Johnson’s joke. 

Now, my well being is simply the result 
of a careful and measured mode of living 


-and perhaps the inost astonishing thing 1s 


that three times in my youth I was rendered 
by illness a hopeless physical wreck and 
given up by physicians. More than this, 
thru ignorance and lightheartedness, I got 
into all sorts of difficulties. dangers and 
scrapes from which I extricated inyself as 
by enchantment. I was almost drowned a 
dozen times; was nearly boiled alive and 
just mist being cremated. 1! was entombed, 
lost and frozen. I had hair-breadth es- 
capes fromm mad dogs, hogs, and other wild 
animals. I past thru dreadful diseases and 
met with all kinds of odd mishaps and that 
J am hale and hearty today seems like a 
miracle. But as I recall these incidents to 
my mind I feel convinced that my preser- 
vation was not altogether accidental. 

An inventor’s endeavor is essentially life- 
saving. \Vhether he harnesses forces, im- 
proves devices, or provides new comforts 
and conveniences, he is adding to the safety 
of our existence. He is also better qualified 
than the average individual to protect him- 
self in peril, for he is observant and re- 
sourceful. If I had no other evidence that 
1 was, in a measure. possest of such qual- 
ities I would nnd it in these personal ex- 
periences. The reader will be able to judge 
for himself if I mention one or two in- 
stances. On one occasion, when abont 14 
years old, [ wanted to scare soine friends 
who were bathing with me. My plan was to 
dive under a long floating structure and slip 
out quietly at the other end. Swimming 
and diving came to me as naturally as toa 
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Be A CERTIFICATED 
ELECTRICIAN 


THIS IS YOUR 
CHANCE OF A LIFE TIME 


I am Chief Engineer of the great 
Chicago Engineering Works. I am in close 
official touch with the electrical world. I 
know how badly we need trained elect ri- 
cians who can take charge of important 
work as experts. Right now there is such 
a need for executive electricians that I am 
making a special effort to help meet the 
demand. I am publishing this special an- 
nouncement to secure a certain number of 
ambitious men whom I will personally 
train by mail for the wonderful oppor- 
tunities that are open. 


I WILL MAKE YOU 


a Trained Electrician 


I don't care how young or old you are, 
just as long as you can read and write and 
have a spark of ambition. I don't care 
where you live or what you do. I don’t 
care if you don't know a blessed thing 
about electricity. Just give me a little of 
your spare time for a short period and I'll 
show you the quick way to success in 
electricity. You can qualify to earn $36 
to $100 a week with opportunities for 
greater earnings. 


I Train You by Mail! 


Your spare time will do. No interfer- 
ence with your regular duties. I under- 
stand just what you must know and I 
have devised a wonderful way of instruct- 
ing by mail. I positively guarantee your 


satisfaction. 
Wonderful 


Fr eC Electrical 


Outht 
Absolutely free. 


Not a penny cost to 
you now or later. To those who act at 


once I will give a wonderful set of Elec- 
trical Equipment with my compliments. 
Write me at once. I have only a limited 
number of sets to be given free. Drop 
me a post card or letter. 

You will have to act quick ¢t 
Write ! get in on this pet sty 


Write me today for full particulars. Drop 
Ine a post card. Write Now. 


CHIEF ENGINEER COOKE, 
Chicago Engineering Works, 
Dept. 523 


Street, 


441 Cass Chicago, Illinois 
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"BE A BOY CHEMIST 


Test water, foods and other things you use aad 
wear. Maeko eoap, ink. dye; fire-proof cloth and 


wood, sod work hundreds of useful, fascineting 
experiments just like a res! chamist Perform 


weird, puzzling tricks of chemflcal megic. You 
ean, with “CHEMCRAFT’’. Outfits contaln al 
chemicals and laboratory supplies to work each ex- 
periment Many times: also a Manual of Instruo- 
tion. “CHEMCRAFT’’ 1s ehsolutely harmless; 
made by a Practical chemist and Is ecientifcally 


cortect. 
Chemcraft No. f[—$1.50 
West of Mississippi River and [n Canada—$2.00 
Chemeraft No. 2—$3.00 
West of Mississippi River and in Canade—$3.50 
Chemeratt No. 3—$5.00 
West of Aflssissippi BRiror and in Caneds—$4.00 
Be sure sou get “CHEMCRAFT,”’ the original 
and most complete and ecientific chemical outfit. 
Ask for It by mame at your Toy Store, of sead | 
Price and we will delicer direct Prepaid. 


THE PORTER CHEMICAL CO. 
indostrial Bidg.. W. Washington St. 
Hageretown Maryland 


House e Lighting Plants | 


$225 to $2100 


Write for Catalog. giving 
hame of Funr electrical deal- 
er. Agents Wanled. 


Dynamos, Motors 

all sizes. Battery Chargers 
Motor €cnerator Sets. 

. to $120. Hyctro- -Eleciric 
pr 1erators. 

do 70 wan i? 
SPECIAL— Holtzer-Cabot 110 
Yolt Hand Generators, while 
they apse: only $5. Order from 
ihie sc 

WATSON ELECTRIC CO.. Dept. 13, Gas Bldg. Chicago. 


SOLDIERS, CADETS & MILITARY SCHOOLS 
ATTENTION 
Service Stripes—Gold, Sliver, Reds Blue & Green The ser Stride 


Cold & Sitver $tars-Melator ee ZS¢ Eaele 
Over.seas Caos—wool tArmy ae 44 © Eech 
Cult Legaings~-"*Waterproot® 46 6:. ‘O. ©. Ouck ‘Res. > 51.SS er. 
Cutt Leggings-—Lig ear O- oO. Buck, 20 oz.(Reg.) $8. 7Sor. 
Semaohs . Fi 4214 inches, Red & White Bunting 7S¢ pr. 


Special Caps. Uniforms. Belts end Insignia. Camping and 








Hiking equipment. Cadet, Military School and Boy Scout 
supplies 
nee éent. postpaid, wpon receipt of price. Kindly 


mention mame of organization or brarich of sefvice. 
Cadet Eguipment Co., 727 Tieton Avo.. New York City 


BIG BUNCH OF FUN 10° 








1 New Alrship Game with 

Airships, } hess aud 

(Checker Board and men. } Chi- 
aecse Dip-se-lao-la. 1 Set Domlnees, 
12 Other Games. 19 Lessona in 
Magic. 12 Sloney 3laking Secrets. 
Wireless Code, 18 I‘ictures Prett¥ 
Girls. 3 Pazzics. & New Ford Joke 
Boox. Alt for 10c with large Cata- 


logue. 
Dept. 72 


American Toy Co., Lowell, Mass., U. S. A. 





Feldman’s “Geyser” 
Electric Water Heater 


Instantaneous Hot Water 


FELDMAN MFG. CO. 
1500 Times Bldg. New York Clty 


BIG PROFITS 


for you in HB Battery Charging 
Others clear £100 to $200 a month extra 
jeNt. So can sou, Write for: particue 
lars or acnd £15 first payment (or 
1B 500 watt Charger on trial under 
absolute money-back guafantec. 
Isalance in 9 monthly parents 
of 20 each. No risk. Order today. 


Hobart Brothers Company, 
Box 3€, Troy, a —E 


¢ POPULARITY FOLLOWS THE? FOLLOWS TI 


a pede 


j ) nelle olay quaint, eresmy tes mirnic 
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duck and I was confident that I could per- 
forin the feat. Accordingly I plunged into 
the water and, when out of view. turned 
araund and proceeded rapidiv towards the 
opposite side, Thinking that I was safely 
beyond the structure, I rose to the surface 
but to my dismay struck a beam. Of course. 
I quickly dived and forged alicad with rapid 
strokes until my breath was beginning to 
give out. Rising for the second time, my 
head came again in contact with a beam. 
Now I was becoming desperate. However. 
suinmoning all my energy, I made a third 
frantic attempt but the result was the same. 
The torture of supprest breathing was get- 
ting unendurable, iny brain was reeling and 
I felt invself sinking. At that moment, when 
my Situation seemed absolutcly hopeless, I 
experienced one of those flashes of light 
and the structure above me appeared before 
my vision. J] either discerned or guest that 
there was a little space between the surface 
of the water and the boards resting on the 
beams and, with consciousness nearly gone, 
1 floated up, prest my tnouth close to the 
planks and managed to inhale a little air. 
unfortunately mingled with a spray of 
water which nearly choked me. Several 
times I repeated this procedure as in a 
dream until my heart, which was racing at 
a terrible rate, quieted down and I gained 
composure. After that 1 made a number 
of unsuccessful dives, having completely 
lost the sense of direction, but finally suc- 
ceeded in getting out of the trap when my 
friends had already given me up and were 
fishing for my body. 


That bathing season was spoiled for me 
thru recklessness but I soon forgot the 
lesson and only two years later I fell into 
a worse predicament. There was a large 
flour mill with a dam across the river near 
the city where I was studying at that tine. 
As a rule the height of the water was only 
two or three inches above the dam and to 
swim out to it was a sport not very dan- 
gerous in which I often indulged. One day 
I went alone to the river to enjoy myself 
as usual. \When 1 was a short distance 
from the masonry, however, I was horrified 
to observe that the water had risen and 
was carrying me along swiftly. I tried to 
get away but it was too late. Luckily, tho, 
I saved myself from being swept over by 
taking hold of the wall with both hands. 
The pressure against my chest was great 
and 1 was barely able to keep my head 
above the surface. Not a soul was in sight 
and my voice was lost in the roar of the 
fall. Slowly and gradually I became ex- 
hausted and unable to withstand the strain 
longer. Just as I was about to let go, to 
be dashed against the rocks below, I saw 
in a flash of light a familiar diagram illus- 
trating the hydraulic principle that the pres- 
sure of a fluid in motion is proportionate 
to the area exposed, and automatically 1] 
turned on my left side. As if by magic 
the pressure was reduced and I found it 
comparatively easy in that position to resist 
the force of the stream. But the danger 
still confronted me. I knew that sooner 
or later I would be carried down, as it was 
not possible for any help to reach me in 
time, even if I attracted attention. I am 
ambidextrous now but then I was Ieft- 
handed and had comparatively little strength 
in my right arm. For this reason I did not 
dare to turn on the other side to rest and 
nothing remained but to slowly push my 
body along the dam. I had to get away 
from the mill towards which my face was 
turned as the current there was much 
swifter and deeper. It was a long and pain- 
ful ordeal and I came near to failing at 
its very end for I was confronted with a 
depression in the masonry. I managed to 
get over with the last ounce of my force 
aud fell in a swoon when I reached the 
bank, where I was found. I had torn 
virtually all the skin from my left side and 
it took several wecks before the fever sub- 
sided and l was well. 
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HEL-MET THE KAISER 


Send one to your boy in cemp; 
all the boys will want them. 
Anyone spain the Kaiser or 
Germany shouid wear this pin. 
Same size as picture. Tandsome 
Metal, black letters. Will wear 
for years. Man and women wear 
thera — causes laoushter whereser 


seca. 
Price 10 Cents 


ig, Voice Thrower 10c 


% Leam to throw your volce into 2 TRUNK. 
Z wader the hed, out in the hall or anywhere. 
m Lots of FUN fooling the Teacher, Janitor, 
») Policeman. Parents, Neigbbors, or Friends. 


THE VENTRILO 


is @ litle inatrument oe fits into the month i 

Saar ACR ace Gost on Ventolin won 
-Vage ao on entrifd m 

B with the VENTRILO for TEN Gonts. 


NEW FORD JOKE BOOK 1919 


All the latest jokes on the I’ord auto. Hundreds of : 
and al) good cones. Spring 4 new ove on your elena. 
Lorge book with colored cover 
by moil, 10¢. 


















Devil Resigns to the Kaiser 


Everyone who reads this book is wild 
over it,  Contasas the following:— 
The Eeaiser’s Dream, A Letter from 
the Devil to the BEaiser. Halecr’s 
Prayer, How Satan Resigns to the 
King of Devils, The Kateer, ete. 
Many other etories. jokes, etc., ahoot 
tne German Emperor. Book mailed 
{0 cents, Postage 2 cents extra. 


_ROGEN X-RAY 


Price 
10 Cents 


ss HERE. BOYS, 1s 
MS fust what You weat. 
With this inetrument you can 

apparently eee through clothes, see the 
in your fingers. Think of the fun you 
“Sample, b by mail, TEN CENTS, 


SKULL RING 


Here {3 a handsome, up-to-date 
Bing. repreeenting a Skall and 
Cross-bones. Has stones in the 
eyes and Jooks something fright- 
ful. Women won't like it, but 
for men or bora it is a Crest 
novelty. Sample, by mall. (Se. 


Gee! What a Wad! 


This is STAGE MONEY 


Looks ijke the OENU INE 
STUFF. Some Green backs and 
some Yellow backs. Create a 
BIG sensetion smong your 
friends. The girls wil) eli be 
after you when they see “ie wad. 
BlO roll of 15 pleces by mall, 
10 cents. 


Boys Own Toy Maker 
and Nine Other Books for 10¢ 


how to mske a Telephone, 
Magio Lantern, Kites, Sati Boat, 
Stlits, Electric Telegraph. Pop Quo, 
Red Fire, Galvanic Battery and many 
other things. Thiea hook, with niae 
other intereating books, mailed for 0c. 


ENCHANTED BARREL 


i The Most Wonderful Pocket Trick Made 
CHANGE A ee INTO A DIME 


bones 
cao hare with it, 

























a dime ia the berrol. 
Never talla. They cannot get on to am 10c 
or ony six for Sc 

Traffo Inspectors are always in Iino for sd- 
Raliway Trafic Inspector saferuards the livea of 
obeerve. Worke only with railroad ofticlals— 
for ooly thresa motthe— we ll arrnnxo for tha 

tella all—write today. Addtcae 


1 When he takes it se eholdi It le a CENT. 
You make Y centa every time you fool them. 
Sample barrel, with directions, only., 
Any three of the above articles for 250 
2580 EAST AVENUE 
Royal Novelty Co. sour NORWALK, CONN. 
i i Position 
f s Prepare fora permanent pusitionn. allway 
ry 6veacement. No age timlt—only common school 
fi educauioc. Mighty good salary and expenses. A 
mae the pubtic and protects bis comrany’s intorests— 
: . @h important position. He’a ;aid to trave] and 
that’s why he’s bound to gain a position of trust. 
», Bundrede hesded eight now-thousand® later. Etud? 
Ban, costine as nct honeduieis Misch wt Bi 
ceri On arene nh eng 
i = FAL B CR a hd 5 
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of many instances but they may be sufficient 
to show that had it not been for the in- 
ventor’s instinct I would not have lived to 
tel this tale. 

Interesied pceopic have often asked me 
how and when | began to invent. This 1 
can only answer from my present recollec- 
tion in the light of which the first attempt 
1] recall] was rather ambitious for it involved 
the invention of an apparatus and a method, 
In the former I was anticipated but the 
latter was original. It happened in this 
way. One of my playmates had come into 
the possession of a hook and fishing-tackle 
which created quite an excitement in the 
village, and the next morning all started 
out to catch frogs. I was Ieft alone and 
deseried Owing to a quarrel with this boy. 
I] had never scen a real hook and picturcd 
it as something wonderful, endowed with 
peculiar qualities, and was despairing not 
to be one of the party. Urged by necessity, 
I somehow got hold of a picce of soft iron 
wire, hammered the end to a sharp point 
between two stones, bent it into shape, and 
fastened it to a strong string. I then cut a 
rod, zathcred some bait, and went down to 
the brook where there were frogs in abun- 
dance. But ] could not catch any and was 
almost discouraged when it occurred to me 
to dangle the empty hook in front of a 
frog sitting on a stump. At first he col- 
lapsed but by and by his eves bulged ont 
and became bloodsnot, he swelled to twice 
his normal size and made a vicious snap 
at the hook. Immediately I pulled him up. 
] tried the same thing again and again 
and the method proved infallible. When 
iny comrades, who in spite of their fine 
outfit had caught nothing. came to me they 
were green with envy. For a long time I 
kept my secret and enjoyed the monopoly 
but finally yielded to the spirit of Christ- 
inas. Every boy could then do the same 
and the following summer brought disaster 
to the frogs. 


In my next altempt I sccm to have acted | 


under the first instinctive impulse which 
later dominated :me—to harness the en- 
ergies of nature to the service of man. I 
did this thru the medium of May-bugs— 
or June-bugs as they are called in America 
—which were a veritable pest in that coun- 
try and sometimes broke the branches of 
trees by the sheer weight of their bodies. 
The bushes were black with them. [ would 
attach as many as four of thein to a cross- 
piece, rotably arranged on a thin spindle, 
and transmit the motion of the same to a 
large disc and so derive considerable “pow- 
er.” These creatures were remarkably 
efficient, for once they were started they 
had no sense to stop and continued whirling 
for hours and hours and the hotter it was 
the harder they worked. All went well 
until a strange boy came to the place. He 
was the son of a retired officer in the 
Austrian Army. That urchin ate May-bugs 
alive and enjoyed them as tho they were 
the finest bluc-point oysters. That disgust- 
ing sight terminated my endeavors in this 
promising field and | have never since been 
able to touch a May-bug or any other in- 
sect for that matter. 

After that, I believe, I undertook to take 
apart and assemble the clocks of my grand- 
father. In the former operation I was al- 
ways successful but often failed in the 
latter. So it came that he brought my work 
to a sudden halt in a manner not too deh- 
cate and it took thirty years before I 
tackled another clockwork again. Shortly 
thereafter I went into the manufacture of 
a kind of pop-gun which comprised a hol- 
low tube, a piston, and two plugs of hemp. 
When firing the gun, the piston was prest 
against the stomach and the tus: was 
pushed back quickly with both hands. The 
air between the plugs was comprest and 
raised to high temperature and one of them 
was expelled with a lond report. The art 
consisted in selecting a tube of the proper 
taper from the hollow stalks which were 

(Continued on page S43) 
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. 180 No. Wabash Ave. 
Movie Mant icp: zai cnicago 7 


| 400 Baths 
600 Rooms 














Moving Picture Machine 
big movie theaters all 

over the country and you 

can get it absolutely free 

ing money. You never had a chance like this before and it may 
not be repeated again. Send your name on the coupon NOW! 

| y ® y & 

Boys! Girls! Act Quick! 
brave soldiers and sailors performing their heroic duties in the trenches and 
at home. All you have to do is distribute these pictures on a special 35c 
offer among the people you know. This wil, take you just a few hours. They 


: = = : FREE 
with a box of film besides. = = == 

Send your name on the coupon below or a post card will do—but you must do 
go like hot cakes, everybody wants them. When you have distributed the 12 


ture machine that 
uses the same films as the 
Have a movie show right in your own home. Entertain your 
friends and relatives. Charge admission and make easy spend- 
this right now, this very minute. I willsend you 12 beautifully colored patriotic 
pictures. Every one who sees them wants them. Full of action, showing our 
pictures I will immediately send you FREE and Prepaid this Genuine Moving 
Picture Machine Complete with a box of film, Don't miss this wonderful offer. 





S T & ae ee 

end This Coupon / 7% mr. movie Man 

a 0 Dept 1443 -180 N. Wabash Ave., Chicago 

Richt NOW a T want to get a Movior Picture Machiae 

a FREE by yoor easy plan. Please seod me the 

‘ 2 Patriotic Pictures and full details of your 

Don’t wait another minute. It may be / oan Over 

too late if you wait. Send your name 7 

on a postal card if you want to— VO a ee 

but do it right now — AT ONCE! 74 


St. or R, &. Dd. OT OF tN OF EN RE OF ore 
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HOTEL MARTINIQUE 


BROADWAY, 33D STREET, NEW YORK 
One Biock from Penasyilvania Station. 


Equally Convenient for 
Amusements, Shopping or Business 
157 Pleasant Rooms, with Private Bath, 
$2.50 PER DAY. 


257 Excellent Rooms, with Private Bath, 
facing street, southern exposure, 
$3.00 PER DAY. 

Also Attractive Rooms [rom $1.50. 

The Restaurant Prices Are Most Moderate. 





BODINE ELECTRIC COMPANY 
2254 WEST OHIO STREET 


You bencht by mentioning the “Electrical Experimentcr” when writing to advertisers. 
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1-50 H. P. Motor $4.00 complete as shown 


lf you are in need of a small motor for experlmental purposes, this is your 
chance to get one ata very low price. Wound for 110 volt A. C. or D.C, Built 
exactly the same as u large motor; twenty-t'va section commutator, laminated 
field and armature construction, drum wound armature. 


We have only a limited quantity to offer at this price which means that you 
Taust act quick if you wish to secure one at this low price. 


CHICAGO, ILLINOIS 
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THIRD 10.000 











The most comprehensive Wireless Course ever printed, 
Contains 160 pages, 350 illustrations. Size of book 
634”x10", Very fine flexible cloth cover. 
FREE with a year’s subscription. 
Add 5c for postage. 


This masterpiece contains 160 pages, 400 illustrations. 

Size of book 5”x9”. Printed on extra thin paper, so book 

can be slipped into pocket. Handsome flexible cloth 

cover. FREE with a year's subscription. 
Add 5c for postage. 





This is a very limited offer. It may be withdrawn at any time, due to the 
tremendous cost of paper, which IS JUST DOUBLE WHAT IT WAS ONE — 
YEAR AGO. We have only a limited supply of these fine books on ELECTRICAL 


hand: after they are gone we cannot reprint the books until conditions 
become normal again. THIS MAY BE TWO YEARS OR MORE. Now is EXPERIMENTER | 


your chance. ea 

The publishers of this journal have earned an enviable reputation of giving 

more than 100 cents’ worth for each dollar spent with them. Profit : ee se So 
by this liberal opportunity NOW; it may never be made again. PESTRIVEN 


HERE’S THE OFFER 


Subscribe to THE ELECTRICAL EXPERIMENTER for one year, 
at the regular subscription price of $2.00 per year (Canada, 
foreign and N. Y. C. ae and we will send you FREE, 

POSTPAID, either one of the above books. If you sub- 
scribe for two years, BOTH BOOKS WILL BE GIVEN 
FREE, POSTPAID. 

Jf you are a subscriber at present, take advan- 
tage of this wonderful opportunity anyway. 

If you do, we will extend your present sub- 


ecription for one year. ‘ae 
This Offer Limited. Act Now. ee al 
EXPERIMENTER PUB. CO. 12 kee ik ot fae and 4” thick. This ook wiih 
223 FULTON STREET Bama, Uinanettet ¢ Ofhn Yore 
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cid very well with that cun but my activitics 
intericred with the window panes in our 
house and met with painful discourage- 
ment. If 1] remember mghtly, [ then 
took fo carving swords from pieces of 
furmignure whieh [ comld conyerniently obtain. 
At that time | was wider the sway of the 
Serbian national poetry and full of admira- 
tion gor the feats of the heroes, I used 
to spend hours in mowing down my enemies 
in ile form of corn-stalks which ruined the 
crops and netted me several spankings from 
my mother. Moreover these were not of 
the formal kind but the genutne article. 


I lvact all this and more behind me before 
I was six years old and had past thru one 
year oi elementary school in the village of 
Smijan where I was born. At this junc- 
ture we moved to the little ctty of Gospic 
nearby. Lhis change of residence was like 
a calamity to me. It almost broke my heart 
lo part from our pigeons, chickens and 
sheep, and our magnificent flock of geese 
which used to rise to the clouds in the 
morning and return from the feeding 
grounds at sundown in battle fortnation. so 
perfect that it would have put a squadron 
of ite best aviators of the present day to 
shame. In our new house I was but a 
prisoner, watching the strange people 1 saw 
thre the window blinds. My bashfulness 
was stich that I would rather have faced 
a roaring lion than one of the city dudes 
whe sirelled about. But my hardest trial 
came on Sunday when I lad to dress up 
am! attend the service. There I met with 
a accident, the mere thought of which 
made my hlood curdle like sour milk for 
years afterwards. It was my second ad- 
vemlure ima church. Not Jong before I was 
éntombecl for a night in an old chapel on an 
iniccessile mountain which was visited 
only once a year. It was an awful experi- 
ence, but this one was worse. There was a 
wealthy tady in town, a good but pompous 
woman, who used to come to the church 
gorgeously painted up and attired with an 
eiarmous trai and attendants. One Sun- 
dav | had just finished ringing the bel! in 
the belfry and rushed downstairs when this 

ratul dame was sweeping out and I 
jumped on her train. It tore off with a 
Tifipiig woise which sounded like a salvo 
al muskeiry fired by raw recruits. My 
tather was livid with rage. He gave me 
a gentle slap on the cheek, the only cor- 
poral punishment he ever administered to 
me but [ almost feel 11 now. The embar- 
rasament and confusion that followed are 
indescribable, J was practically ostracised 
until something else happened which re- 
deemed me in the estiruation of the com- 
SaTimity. 


An emerprising young merchant had or- 
ganized a fre department. A new fire en- 
fie was purchased, uniforms provided and 
the men drilled fur service and parade. 
The enzine was, in realitv, a pump to be 
worked fy sixteen men and was beautifully 
painted red and black. Cine afternoon the 
oficial tal was prepared for and the ma- 
chine wis transported to the river. The 
entire population lured out to witness the 
great apectacile. ‘When all the speeches and 
ceremahes vere ¢ouchided, the command 
Was civen to pump, but mata drop of water 
came fram the nozzle. The professors and 
experis iried in vain to locate the trouble. 
The fizzle was complete when I arrived at 
the scene, My knowledge of the mechan- 
ism was nil and I knew next to nothing 
of air pressure, but instinctively I felt for 
the suction hose in the water and found 
that it had collapsed. When | waded in 
the river and opened it up the water 
rushed forth and not a few Sunday clothes 
were spotled. Archimedes running naked 
thru the streets of Syracuse and shouting 
Eureka at the top of his voice did not make 
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a greatcr impression than myself. I was 
carried on the shoulders and was the hero 
of the day. 

Upon settling in the city I hegan a four- 
years’ conrse in the so-called Normal School 
preparatory to my studies at the College 
or Real-Gyninasitom. During this period iny 
boyish efforts and exploits, as well as 
troubles, continucd. Among other things | 
attamed the unique distinction of champion 
crow catcher in the country. My method 
of procedure was extremely simple. 1 
would co tn the forest, hide in the bushes, 
and imitate the call of the bird. Usually 
I would get several answers and in a short 
while a crow would flutter down into the 
shrubbery near me. After that all I needed 
to do was to throw a piece of cardboard 
to detract its attention, jump up and grah 
it before it could extricate itself from the 
undergrowth. In this way I would capture 
as many as I desired. But on one occasion 
something occurred which made me respect 
them. I had caught a fine pair of birds 
and was returning home with a_ friend. 
When we left the forest, thousands of crows 
had gathered making a frightful racket. 
In a few minutes they rose in pursuit and 
soon enveloped us. The fun lasted until all 
of a sudden 1 received a blow on the back 
of my head which knocked me down. Then 
they attacked me viciously. 1 was com- 
pelled to release the two birds and was 
glad to join my friend who had taken 
refuge in a cave. 

In the schoolroom there were a few me- 
chanical models which interested me and 
turned my attention to water turbines. I! 
constructed many of these and found great 
pleasure in operating them. How extra- 
ordinary was my life an incident may il- 
lustrate. My uncle had no use for this 
kind of pastime and more than once re- 
buked me. I was fascinated by a descrip- 
tion of Niagara Falls I had perused, and 
pictured in my imagination a big wheel run 
by the Falls. 1 told my tncle that I would 
go to America and carry out this schemie. 
Thirty years later 1 saw my ideas carried 
out at Niagara and marveled at the un- 
fathomable mystery of the mind, 


I made all kinds of other contrivances 
and contraptions but among these the ar- 
balists I produced were the best: My 
arrows, when shot, disappeared from sight 
and at close range traversed a plank of 
pine one inch thick. Thru the continuous 
tightening of the bows 1 developed skin on 
iny stoinach very much like that of a croco- 
dile and I am often wondering whether it 
is due to this exercise that 1 am able even 
now to digest cobble-stones! Nor can ! 
pass in silence my performances with the 
sling which would have enabled me to give 
a stunning exhibit at the Hippodrome. And 
now I will tell of one of my feats with this 
antique implement of war which will strain 
to the utmost the credulity of the reader. 
I was practicing while walking with my 
uncle along the river, The sim was Setting, 
the trout were playful and froin time to 
time one would shoot up into the air, its 
glistening body sharply defined against a 
projecting rock heyond. Of course any 
hoy might have hit a fish under these pro- 
pitious conditions but 1 undertook a mnech 
more difheult task and 1 foretold to my 
uncle. to the minutest detail, what I in- 
tended doing. I was to hurl a stone to 
meet the fish, press its body against the 
rock, and cut it in two. It was no sooner 
said than done. Aly uncle looked at me 
almost scarcd out of his wits and ex- 
claimed “J’ade retro Satanas?”” and it was 
a few days before he spoke to me again. 
Other records, however great, will he 
eclipsed but I feel that I could peacefully 
rest on my laurels for a thousand years. 


(in the April issue Mr. Tesla will de- 
scribe in detatl how he conceived one of his 


most important and far reaching inventions: 
“The Rotary Magnetic Field.’—Editor.) 
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He’s Winning! 
Because He Followed His BENT. 


Age 28—Salary $2500 a year—General 
Manager of the Company—his own boss— 
owns his home—married and happy and 
prosperous—there’s the snecess of Wal- 
lace H. Rohrschneider, General Manager 
and Secretary and Treasurer of the Hust- 
isford Light, Power and Manufacturing 
Company of Hustisford, Wisconsin. 


“I followed my bent,” says Mr. Rolhrschueider. 
That's all. “I followed my bent.”” In these crisp 
words he sums up his suecess. Young—unknown— 
of humble hirth—reared on the farm and deprived 
of scholastic advantages, he entered this school iu 
1907 and took un the study of Electricity. And 
today—at Z8—in the work he felt fie was filted for 
—-he’s well on the road to success. Simply beeause 
he answered his iostincts. Simply because he fol- 
lowed his bent, 


Is Electricity YOUR “BENT"? 


If it is—if you lfke to tinker with dry eclis—tf 
you like to eXperiment with ‘“wireless”’-—-if you're 
keen for the cohmums of “How To Make It” and 
each new edition of Electrical Expertmenter ts a 
fresh revelation te you-—then tackle the job in 
earnest. Study electricity. Make a real start. 
And do it now right on the eve of the big coming 
era of reconstruction when thousands of trained 
peer ea experts will be needed at home and 
abroad, 


Earn While You Learn 1f You Wish—% day of 
classes—'4 day of pald employment—that is the 
basis of our “Earn-While-You-Learn” plan. 


Hundreds of young men of ambitlon are takiug 
advantage of the opportunities afforded by elec- 
triclty to insure for themselres a sound, suecessful 
future. Why not decide now lo join them? Why 
het take the first step today? Filling ont and mail- 
ing this coupon wit hetp vou decide, To tt now 
and get the facts. No obligalion whatever. 


Spring Term Opens April Ist 


——-Tear Out Here—- —- —- =-- — 


SCHOOL OF ENGINEERING OF MILWAUKEE 


“America’s Most Democratic Electrical institute'’ 
79-373 Broadway, Milwaukee, Wis. 


Without abligating me, please send me catalog and tell 
me low 1 Can juste In the subject I hare checked below: 
1) Electrical Engineering ] Etectrotechniclan 


[] Electriclan 
Six Months’ Trade Caurse 


[] Electrical Trouble and Lineman 
{ ] Electrical Mcterman 

[ ] Elecirical Wireman 
1) 


flotor and Generator Repalrman (Course 
Arinature and Transformer Wining) 


[1 Telefhane Trouble and Ropdalrman 
[] Etectricat Oraftsman 
[J 


Home Study Department (Smelal Vreliminaty Ionic 
Study Couese for Wiese who cannot at first cniue to 


Ineludd.-s 


Milwaukee) 
ENCANA Loree; oc; SROPMRSLSISUST oR CISMSRENSIS 0 Fa na sai ace eae wreisa a oie oaua-a, em 
ENLACES ORs sa cca CRRSIROREMORGTSES) c GiuseceiRicrroeiw/amaucr wielavecacatenenite Since 
Wiplielenh ec acecsssieieie ee een an seer arececeiarereor ecate eae Reborn oe iat aea eure 
WHGTE. cs eceh TIGANTRIOON «.. cocce eet sa ee we nae 
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Opportunity Ad-lets 


you will find many remarkahle opportunities and real hargains in these columns. It wili pay you to read and investigate the offerings 


made every month by reliable firms, dealers and amatenrs from all over the country. No matter what yon may be seeking, whether eure 
automobile accessertes. the OPPortunity to make Money, or anything else, you will find listed here the best and most attractive specials o 


mont?i. 


ELECTRICAL EXPERIMENTER 


March, 1919 


the 


Advertisements in ths se¢tion seven Cents a word for each insertion, No advertisement for less than 50c accepted. Name and address 


must be included at the above rate. 
Ten per cent 


wertisements for the April issue must reach us not later than February 


discount for 6 issues. 20 per cent discount for 12 issnes. 


+> 


oa aes 


Cash should accompany al! classined advertisements unless placed by an accredited advertising agency. 
Objectionable ur misleading advertisements not accepted. <Ad- 


The Circulation of the Experimenter is over 100,000 and climbing every month 
EXPERIMENTER PUBLISHING CO., INC., 233 Fulton Strect, New York, N.Y. 


elcronautics. 


Guthts cut to fit 


Build your own acroplane. 
Angeles, East 


ready to assemble. on terms. G, 
Scattle, Wash. 

Kites, send 25¢ for the “High Flier’, Seefang, 
1905 Broadway, New York. 


~~ 


automobile ciccessories. 


More Power, Less Fuel, No Carbon. Xo mys: 
tery, plain facts. results guaranteed. Write for 
hookict S. O. “No-Leak-U Piston Ring Co., Bal- 
timore, Md. 7 

Fords Start Easy in Cold Weather with our 
new 1919 Carburetors. 34; miles per gallon, Use 


cheapest gasoline or huli kerosene. Increased 
ower. Styles for any motor, Very slow on 
teh. Attach it yourself. Big profts to agents. 


Miney back guarantee. Thirty days’ trial. Air- 
Friction Carburctar Co., 270 Madison, Dayton, 
Ohno. 


Vulcanize on Amilcrson Steam Vulcanizer. 
Advertisement, Hage 836. 


Wonderful Tire Bargains. At oac-quarter the 
usual tire cost, we can furnish you with Donblie 
Tread Tircs, also Black Rib Tread Cord Type 
Tires. Guaranterd yooo miles. Send for price 
list. Save sa& on tire cost. United Sales Co., 
Aberdecn. So. ee Ue 

Repair parts for all make cars, also engines. 
Carburetors, Magnetos, bucket seats for racing 
cars. We also carry a large stock of slightly 
used tires and tuhes at very. lowest prices. 
Write for list. Haviland Supply Co., 2306 Seventh 
Ave., New York City 


Sec 


Automobile Repairs. 


a 
Automobile Owners shonld subscribe ior the 
Automobile Dealer & Repairer; 150-page illus- 
trated monthly devoted exclusively to the care 
and repair of the car. The only magazine in the 
world especially devoted to the practical and 
mechanical side of motoring. The "Tronble De- 
partment” contains five pages of numbered 
questions cach month from car owners and 
repairmen which are answered by experts on 
gasohine engine repairs. $1 per year or 1§ Cents 
per copy. Canadian subscription $1.50. ‘ostals 
not answered. Charies D, Sherman, 48 Windsor 
Road, Hartford. Conn. 


~ 


Motorcycles, 


eS 

Motorcycles from $25 up--New and second-hand. 
Easy terms, large list to choose from, all makes. 
Send gc stamps for Bulletin “A.” I’cerless 
Motorcycle Co., Watertown, Mass. 


Motorcycles: Used parts for Incians, Thors 
and Excelsiors at 70 to 7§ per cent off Catalog 
list price. me rear pleasure car S60. Unec 
motorcycles for $25 e to $223. Send for list. 


Peter Fax. {ndian Dealer, Grand Junction, Colo. 


Help Hanted. 


to Make Yoy Soaldiers, Army, 
Ilomeworkers on small 
large scale. Greatest 
people for independent 


Men Wanted 
Navy, and other toys. 
scale. manufacturers on 
chance for industrious 
hussness. Enormous demand and future in 
“American-made toys’. This new American 
work stands out conspicuously. Factories have 
heen established, people trained, machinery made 
with energy and success. Dealcrs don’t want to 
handle any others except “American-made”. We 
buy these goods all year, paying fixed prices. 
Experience or tools not necessary. Hundred and 
more made complete per hour. Casting form out- 


fits $3 up. Booklet and information free, Toy 
Soldier Manufacturing Co., 32 Union Square, 
New York. 


To Ascertain the Vocation jor which you are 


best adapted sensi for Zancig's Revised Iloro- 
scope. Send date of your hirth and 25sec. Prof. 
Zancig, 109 West 87th St... New, York. 

Railway Mail Clerks Wanted—men 16 to 40o—- 


women 18 tn 35. S11;9-$18M year, Alternate weeks 
off. Full pay. Examinations everywhere. Sample 
yuestions (ree. Franklin Institute, Dept. C 2, 
Rochester, N 
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Agents (Wanted. 


nn nL eee 
Greatest, biggest and hest collection ot modern 
money-making ideas printed. 2600 ideas, oppor- 
tunities and secrets. Write "Hlanson,” Box 23, 
Menor, Sie ees 
$10 Daily refinishing chandeliers, brass beds, 
atitomobiles by new method, without capital or 
experience. free particnlars and proofs. Write 
today. Gunmetal Co., Ave. D, Decatur. IL. 
Insyde Tyres, inner armor for automobile tires, 


double mileage and prevent punctures and blow: 
Demand 


e- 


outs. Qnickly applied. Costs little. | 
tremendons. Prontts wnlimited. Details free. 
American, .\utomobile Accessories Co., Dept. 54, 


Cinecinnatt, ©). 
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Postcards. 


Everything in Postcards. Live-wire list (ree. 


Worth-while samaes 25¢. Mention subjects pre- 
ferred. Mutual Supply Co., Bradford, Pa. 


Five Prettiest Women Cards, hand colored. 25¢. 
Durso. Dept. 41. 25 Mulherry. N. Y. City. 


Ce ae te ea et N eee MATE TUT AEA eee et 


Charlotte, N. C. 


Electrical Experimenter Pub. Co., 
233 Fulton St., New York. 


Dear Sirs: 
It certainly was SOME RESULTS. 
I've almost worn out a good typewriter. 
ust about exbausted myself writing. 
sed all the paper in this part of America. 
Aud about “Gone Busted” buying postage 
stamps. 
Now, (’m a-goipa guit. and will never do 
] 
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1A bdebe <Q be 1ST) beget 


it again, or at least I won't promise to an- 
swer all the letters ] received from an Ad 
that I put in the "E, E.” 

The letters are still 
apparatus advertised has 
sold. Every piece of it, 
from alt over tbe Untted States, AND 
ELSEWHERE. Received one today from 
Shanghai, China. Cao you beat that. I’m 
enclosing the letter from China. 

It’s a great life, if you don’t weaken. 

I wish to THANK the "E. E."—Some 


circulation. 
Very Respectfully, 
G. R. SMATHERS, 
403 N. Brevard St., Charlotte, N. C. 


PT beet CII! Ad tiboot ITTY genes 

, kor the Hair, 
1 was Bald. Obtained hair growth by an In- 
dian’s ointment containing genuine hear ail and 


rare plant juices. Many others have good hair: 
growing resnits. Will send box, postpaid, with 


coming ion.—Thbe 
long since been 
The letters are 
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recipe, ioc. John Hart Brittain, 150 3end St., 
360. New York. 
fe 0A eb vf Ae TONENTPNNANEORMRNbae LT ot) ATTUTINNELIRONMIs, TILE 
News Correspondents. 
Earn $25 Weekly, spare tne, writing for 


new Sa magazines. Experience unnecessary; 
details frec. Press Syndicate, 566 St. Louis, Ma. 
: fp acPRLEAIL ID ME DESTODS Dd UOUEDOEDYANLG IU Lap ULTITNIT ISHII F a@sS 
Scenery for Hire. 
Collapsible Scenery tor all Plays. Amelia Grain, 
Philadelphia, lVennsytvania. 
aUveeaneat tn t 
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exchange Ads 


Read—Want to buy, sell or exchange wireless 


er i 





goods’ Do it_thru our exchange bureau, and 
save moncy. Send stamp for, full information. 
Exchange, Box 758 Newport, N. HF. 


Trade—7s5 Boys Bovuks for Lionel Trains, stand- 
ard guage. $8 Camera Sy. Palicr, t49 East 55th 
St., New York City. Na 

Have—1.6 K.W. Motor Generator with starter 
& transformer—Syo. 1/8 H.P. D.C. motor—fo9. 
Wanted Recciving Apparatus—R. Freure, 439 
McDonough St.. Brooklyn, N. Y. _ 

SWAP—Electrical instruments for coms, Stamp 
wets price list. Benjamin Kinnick, Jr., Green- 
wood, Ind 

Wanted—l'sed printing press, smal] engine, and 
32 volt generator. R. Hedstrom, Tularosa, N. M. 





TTF A PEANUT THT MLDMU TOUT GSE TUSTCPTUO PMLPUTIG TRU MLO UU sT diaciaad ta) 
Exchange Ads—Cont’d 


For Sale:—Wireless outht, crystal detector, 
fixed condenser, variable condenser, telephones, 


spark coil, gap, condenser and helix. $14.00. 
Wiil exchange or b.p. A. C. motor; or what 
have you? Earl C. Brown, $14 Virginia Ave., 


Martinsburg, W. Va. 
For Sale:—-Books, Lessons in Practical ciec- 
tricity, by Swoope, 75¢; Military Signal Corps 
» by White, soc; Single Telephone heud- 


sets, 75¢; $35.00 Complete Wireless Set, $17.50; 
Co-herer Sets, $2.00; Electrolytic Interrupter, 
$1.00; Telegraph Keys, 75¢.; Gravity Cells. 60c. 


Other Wireless Appacatus. Address V. L. 
ter, Station A, Lincoin. Nebraska. 


For Sale:—New Holton trumpet (cornet type) 
B-Fiat low pitch. Coste $80, will sell for te. 





Wonld take good violin in trade. A. T. Harri- 
son, Albert Lea, Minn. 
Sell—Cabinet coupler never used. Price $4.50. 


Chemistry set also. Granville Whittlesey, 130 
E. 67th St., New York. eo 


Sale or Trade:—Wireless goods, Transformer 





audion, rotary condenser. switches. etc. Silver 
cornet. Bicycle. Motor attachment. _ Rifle. 
Parker. Bax 510, Tilton, 


Other goods. R. 
N. H., 





- Press; 
Protectograph; Goodell-Prate 0. 306 


~ For Sale or Exchange:—Caxton Printin 
'l'odd” 


Lathe; Lathe, 9° swing. 27" between centers; 
Large Erector Set; Large Electric Train Set. 
Would like Wood working machinery, small 


screw-cutting Lathe or what have you? C. E 
Robinson, Portland, Conn. 


Sacrifice: Regenerative audion set combined. 
ae rite: "Wireless, 142 Oxford Ave., Buf- 
aloy @. *. 


_ Wanted:—Radio 5A or Clapp-Eastham_receiv- 
ing transformer; variable condensers. Have for 
exchange set of drawing instruments. Premoette 
camera, RK. L. Kunau, Sabula, lowa. 


Sale:—Omnigraph reasonable. Pastime The- 
atre, Union Hill, N. J. 

Sale:—Kegenerative Receiver, write for descrip- 
tion. Geo, Sprouls. 5624 Palethorpe St., Phila., 
Phila., Va. 

Wanted:—Onc each of volumes Nos. 1, 2, 3, 4, 
and ; of the Experimenter. (Bound or un- 
bound), State price, C. O. Williams, 20 Midland 
Ave., Detroit, Mich, 


Sale:—Men's hockey ice skates, screw clamps, 
new, never used, $1.50 cost $2.00. Also No. 24 
enameled copper wire ooc Ib., any quantity over 
lb. Write for list. Menry Lehmberg, 5116 N. 
tath St., Philadelphia. Pa. 


Sell:—Variables, headsets, spark gaps, detec: 


1ors, audions, impedance coils, clectrical goods, 
ete., ete. Send stamp for list. Wanted—Type- 
writer, printing press. §S. Blong, Hawthorne, 


Calif. 


For Sale:—Oakmans Wireless outfit: sends and 
receives messages 8 miles. Complete $6.00. Used 
s weeks. Mrs. Barniff. «346 Johnson St., Chicago. 


For Sale: Tesla Coil $5., also Encyclopedia 
Britannica. Gillespie, Woodward Ave.. Buffalo. 

Seli—Hawkins’ Guides, $8. Penaz, 1224 Geneva 
St., Racine, Wis. 

Exchange—2 in. sending set-mahogany base— 
4 x 6 Excelsior press and type, cost Shee 
Tesla coils, Detectors, Condensers—for Victrola, 
Calum br or Edison. Write Dale F. Scott, 
vcr, 6 


Wanted—Motors, 


Den- 





any condition. Small en- 
gine and machinery. Omnigraph Wireless and 
lectrical goods. tate lowest price. has. 
Schmuck, 1384 W. osth St., Cleveland, O. 


For Sale—OGne Wicks Electrician's correspon- 








dence course, $35; cost $68. John Olsen, 552 New 
Brunswick Ave.. Perth Amboy. N, J, 
Swap—Electrical and Mechanical Books for 


Wireless or other Electrical goods. Jay Pounds, 


Coldwater, Kan. 


Sell—Western Cabinet Telephone, ¢7.00. San- 
gamo D. C. 110 V. Wattmeter. $14.00. Vine con- 
dition. D. A. Benner. 1328 Ceutral Ave., Alton, III. 


Sale or Exchange—Two tweive inch spark coils. 
Arthur Raycraft, care Nev. First Nat’t Bank, 
Tonopah. Nevada. 
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Business Opportunittes. 


ence 

Branch Manager Wanted for old cstablished 
Chicago concern. We furnish full stock of goods, 
advertising Matter, and equip store completely, 
in good location, al] at our expense and pay you 
340.00 a week salary, in addition tu liberal share 
of the profits your store carns. Work can be 
started in spare time, No investment or previous 
expericuce mecessary to secnre tlis position. If 
you are a hustler and want an opportnnity to 
make $5,000 to $15,000 a year we want you and 
will pay you well trom the start, Send me your 


application today, S, Levy, Mgr., Departinent 
“ae Como. Bldg., Chicago, VII. 


Persons interested in a new 50067 proht paying 
home business send two jc stamps for particn- 
lars. Philip Wall, North Road, Bedford. Mass. 


How to color electric light bulbs, any color, for 
lew cents per dozen. Six other trade secrets all 
i100, Postoffice Bax 1, Fresno, Calif. 


$30 a Week Evenings, [ made it with a small 
mail order business—continuecd my regnlar job 
ihayvelenes. Free booklet tells how, 2c postage 
Alex, WV. Scott, Cohoes, N.Y 


Crollars Yearly in Your Back Yard. 40 Qiks 
Bre, mushroom dope, New ideas. Investigate, 
Purtiewlors free, Metz, 313 East 89, New York 


Victory—Mechanical Toy Saldier window at- 
trace. inches high. Salutes, turns head, 
puinte with finger, etc. as set, Well made, 
cicely iircaned officers, privates, Unele Sam, etc. 
Electrically: operated. Does some stunt every 
hall minute or oltener as set, and will salute 
gullies ail pay no attention to others if de 
sired, nresentative wanted in each city and 
frown. Write for prices. The John M. Biggs Ca., 
Hox jay, Chattanooga, Tenn, 


'Quick-Action Advertizing—How it ts Build- 
ing Bwsimess for the Progressive Advertisers of 
Aqieries’": A little story of RESULTS, told by 
the adverdisers a a the publisher 
‘You will lec interested in reading this little 
bonkled, which we have prepared for prospective 
a:tvertierea; a copy of which will he gladly 
mailed ty you upon request. It tells you how 
ta talk, barsiness with 1,000,000 intelligent, tnter- 
asieil ane responsive Americans every month— 
men who know what they want and who have 
the momey to buy it. Write for particulars and 
rates today. Douglas Wakefield Coutlee, 225 
Weai mek Street. New York 


Build op an Income in Oil—Others are doing 
w—Wihiy mot you? Today is the opportunity 
fain our easy monthly payment plan NOW— it 
may imeam hundreds in profits. Write for in- 
farinatiain, National Oil Prilling Co., Dept. K, 
Hionaten, Texea. = 

Incorporate your husimeas wnder the conimnon 
law, Ao cregamization tax; ue franchise tax; no 
federal cotporation tax} certiheates not taxable; 
stockhohjers cxciipe from company debts; do 
hitetiess amymwherr; dircetere reside where you 
eich lowest cost ergooiraiion possible. Com- 
mon Low Organization Co, 4 Randolph, Detroit. 

ich. 


Enter a New Huainess, Farn $3,000 to $6,000 
earls io professional fers making and fitting a 
‘lon specialty, openings everywhere with all the 
trade yom com attend 10; easily learned by any- 
enue at bome im a few werks, at small expense ; 
no fgrtlier capital required; no goods to buy; 
a boating, woloilime oF agency. Address 
ribrqihes ee aborkiery, 24 Hack Bay, Boston 


Mahe Chu-Cactings. Skeich, Sample, Rooklet, 
an Progesition, oe. BR. [lyrd, Box 227, Erie. Pa. 


Have revaletioniry invention of new type 
ihynamio, 7a anyone whe will invest a little 
many to take out foreien patents, I will give 44 
interest in amy patents talen out. You can 
handle your omn mancy. Adilress Invention, Box 
fe, Edectrical Experimenter, 233 Fulton Street, 
Aew York. 

FOR SALE; S225. Studia ontht (8 x 10) $95. 
Sal) Steam Encme £15. VY ant Wireless (wate 
Ene lees Stas Lawrence Jealmston, Fairfield. Il 

PLAST Bretecte: ond irrigator, tested; fortune 
ean be mae: owtrarhs bor gals, Cash, or 1/3 cash, 
halance ¢heap oniniproved Texas land. Write— 
isvestimate. J.P. Arnold. Berclatr. Texas , 

The Dollar Adding Machine saves time. No 
mistatees, Also multiplies. Raptd, Seven col- 
umn. Seaney back if nat satisfied. $1.00! The Crys- 
ral gency, 38 Crystal St., Brooklyn, New York. 


“ppartunity Ad-Lets” bring quick 











results. 


fleer iéao000 circulation, net. Other firms. are 
makings Money—so can you, For roaf address 
i lassiied Department, Electrical Experimenter, 


aq Fulton St, New York City 
| Ley cammeen  y aa TNR Tana Setnegy AATF anne tenTI 


- Stammerintg 
“St-Stu-t-t-tering and Stammering cured at 


home. Instructive booklet free. Walter Mclon- 
a 105 Potomac Bank Building, Washington, 


F 
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Printing. 
100 Bond Noteheads, q lines and roo envelopes. 


prepaid. $1.00 Southwestern, 1413-H Berendo, Los 
Anceles 


199 Each, Hammermil! Bond, Notcheads and 













fe 


Envelopes, limit fave Hines, postpaid, $1.25. Eacle | 


Press, Stamford. Conn. 
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ALLIGTZUCS ema UIL YELM AERRLGLSLeucGTLEC0 7041 Pants Sat OPO a 
Books, 


What Every Draftsman Should Know. Very 
useful booklet, Price 12¢ postpaid, Wack Book- 
let Co., 1943 Vatten St., Philadelphia, Pa, 


20,000 Formulas, Recipes and Trade Secrets in 
donble-coluimn, §30-page hook, only $1. Postpard. 
i he Camp Co., 32 Prospect =i Claremont, 
N. H. 


ee eS ss 
Free—$5,000 worth of valuable books as pre- 
i Write for more information and cata- 
logne; it's free. |] have many books on Natural 
personal magnetisin, Clairvoyance, seer- 

ship, Pypnotism, Mesinertsm, concentration, 
eharacter reading, mind power, etc. Tell me your 
wants. A. W. RB ctens, JXN8, Rurlington, Iowa. 


li You Are Interested in books of New Thought 
send for a copy of our catalog. Inland Rook 
Company. 221 Inland Bldg., Ft. Wayne, Ind. 


Send loc for two issues of our interesting mag- 














azine coutaining 55 valuable Formulas, Tricks. 
Lilnsions, Househokl Hints. Globe Sta. "C”, 
Box 7, Montreal. Canada. 

Books for Real Live People. Lists free. J. E. 


Sheridan, qt7 E. 1s1st., New York. 


World-Romic System, Masterkey to All Lan- 
nages. Six Textbooks, $1.43. French Chart, 37¢; 
anish, jrc; Aviation Dictionary, $1.50. French- 
English Aviation Dictionary, 6:c. Languages, 
143 West 47th, New York. 


How to Locate Oil, Minerals and Valuable Sub- 
stances by Wireless; Scientific Book, $3 postpaid, 
Astral Child Publishing Co., Corpus Christi, Tex. 


To Get Better Pictures: Read the Atnateur 
Photographer's Weekly; illustrated; weekly prize 
competitions; print criticisms; many uniqne fea- 
tures; $.50 per year; three months’ trial sub- 
scription 25c. Abel Publishing Company, 401 
Caxton Bldg., Cleveland, Ohio. 


Old E, E. Back Numbers: We have some valti- 
able old E, E. back numbers on hand as follows: 
1915--Jan., March, April, May, June, July. Aug.. 
Sept., Oct., Nov., Dec., price each 3$¢e. 1916—Jan., 
Feb., March. May. June, Sept., Dec., price each 
3sc.  1917—Jan., April, May, ANB.» Nov., Dec., 
each jsc. 1918—Jan., 35c; Mar., May, June, July, 
Aug., Sept., Oct.. Nov., Dee., each 20 I919— 
Jan., Feb., 20. We can fill orders at once upon 
receipt of yous remittance, and if you have not 
these numbers already, now is your chance to 
get them, as they probahly will be snap ed up 
very quickly. Experimenter Publishing Co., 233 
Fulton St., New York City. 


TRUST TASTTENANONEIS TRELLIS OTRO ATA HASAN ASTUTE Ll ppg 
Cameras, Supplics—Photo Developing. 


I SSS 
Clean, Neat, Perfect Kodak Finishing at the 
lowest prices. Work returned the same day re- 
ceived. Send film tor sample print and copy of 
Catalog on Developing, Printing, Enlarging and 
Haud Coloring, also copy of Photo Craft Maga: 
zine which will help you make better pictures. 
Photo Craft Co., Box 6a, Ann Arbor, Mich. 


Ma ee ee es 

Any Six or Eight Exposure Fitm mp to Post 
Card size developed and printed toc. of enlarge- 
nent 8 x 10, your favorite negative, ioc. Special 
Introductory offer to_show high qnality work. 
Associated Proto Co., Dept. 12, Cincinnati, Sta. A. 


Beautiful, Natural Scenery photographs for the 
home. 8 x 19, goc cach; 3 fer $1.00. C. R. Birch, 
124 West znd St., Casper, Wyo. 


ees ee ee 

Six beautiful postal enlargements made from 
your small films for fifty cents. The Photolo 
Company, 36 Garrison Road. Clarendon, Virginia. 


Se eee Se ee 

Superfine— Enlargements made from your kodak 
pictures. Send negative_and js¢ for 8 x 12 sam- 
ple. Carroll, 355 Magee, Rochester, N. Y. 


Save Money hy getting my price:list_ on devel- 
oping and printing. Mailed free. RK. Hedstrom, 
Box 184F, Tularosa, X. Al. 


Mail Us 15e with any size Film for development 
and 6 velvet prints. Or send 6 negatives any 
size and isc for 6 prints, 8 x 10” mounted enlarge- 
ments 35¢, Prompt, perfect service. Roanoke 


Photo Finishing Co., 255 Bell Ave., Roanoke Va. 
TUM RUULL OUND. MILE STWUULMUTRU Lt ML EC LLUEI i 
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Hireless. 


For Sale: Burned out amplifier bulbs, 
Forest double wing and grid, $2.50 each. 
eee ampliher, $30. ti Ellicott St., Rirffalo, 
Ue NG 


Switch points, Binding posts, Switch Icvers 
and small parts, send 2c for catalogue describ- 
ing these and other goods. A. W. Bowman & 
Co.. 23 Church St. (Harvard Square}, Cambridge, 
Mass. 


Bargains:—%4%" Wireless Coils coinplete, guar- 
anteed, goc, send postage. Also Wireless Coils 
without vibrators, 45c, send postage. A. Dubs, 
1534 Pitkin .\ve., Brooklyn, N. Y, 


TULL Aed temo OTE Une Dey ENOL TETTATA ES VTL TN aa the Mili 


Blue Prints. 


ae EEE EE EE EE 
Electricians and Garagemen send 25¢ for hluc- 
rints for building and directions for using the 
S302 test and trouble finder. Locates shorts. 
opens and grounds in armatures. helds, winding, 
ignitions units and ete. 75c¢ brings 12 blueprints 
of phase A C motor windings. The Data 
Exchange, P. O. Box 10:8, Dayton, Ohio. 
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Miscellaneous, 

Songs--Une dozen ot New York's best sung hits 
for one dollar. .\iso bargains in Ukaleles. ilavi- 
laud enpply Co., 2300 Seventh Ave.. New York 
Ciry, Fs 

Champion Hand Cleaner removes dirt, greasc, 
grime. Cures chapped hands. 23¢ per cau. (™i)- 
ver only) postpaid. Garduer & Co., 222 East jath 
St., New York City. N.Y. 











Brush’s Pad ror Cleaning and Spotting, any 
arment. etc. C. B. Twyford, 605 tlummel St, 
«Akron, Gio. 

Indelible Ink makes Checks. all Documents 
Safe; Fonntain Pens 100% efficient. Pint sample 
25¢ coin; Quart supply $1. No powder. John 
Acker, 15 East goth St.. New York. 

You Can Be a Winner. Gain Power and 


Individuality and become what you wish to be, 
through our system of Self-Development. Practi- 
cal, positive Behe ts, Send toc and birth-date 
for interestin Personality Sketch und hrst 
lesson in E elena Thomson-IHeywood Co, 
Dept. 350, Chronicle Bldg., San Francisco, Cal. 
Wanted—All kinds of Specialties for mail 


order house.—The Jackson Smith Co., 95 Hester 
St., Norwalk, Olnio. 


Cats crave catnip. Send ioc for a "catnip 
mouse” (a lifelike cloth mouse, stuffed with cat- 
More fun than a “barrel of monkeys,” and 
“kitty” will like it. Address: Percy Ewing, 

ecatur. Ill. 
Snow Plow, Removes snow from side-walks. 
Easy to raise or lower. Thoronghly tested. 
ie nsedastoy. A. H. Tallyn, Benson. II. 


Blacksmith, Listen! Prepare for big wages in 
Navy and Arsenal with Toy’s Modern Methods 
doing hard jobs easy. Forging and making solid 
welds, hardening and tempering to a standard, 
with colored tempering charts. Au for one dollar. 
Sample free. W. M. Toy, Sidney. Ohio. 

Wanted—Small Ciasoline and Steam Engines. 
Cash paid for 1 to 4 cylinder light weight Motors. 
“4 to 10 H.P. Johnston, West End, Pittsburgh, 

a 














Catch Fish. Descriptive folder containing valu. 
able information mailed for stamp. George 
Julian, Albany Buulding, Boston. 


“Opportunity Adlets” bring quick results. Our 
100,000 circulation, net. Other firms are making 
money—so can you. For proof address Classitied 
Department, Electrical Experimenter, 233 Fulton 
St.. New York City. 
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Stamps aud Coins. 


For 20 cents 100 various Foreign picked Copics 
and 25 various British Colonies and 500 mixed 
U.S. and Foreign. Welch Postage Stamp Co., 
Hanford, Cal. 


225 Different Stamps 25c. Fred @nken, 630— 
egth St.. Brooklyn, N.Y. 


AEM OM 

305 All Different really fine Stamps froin all 
over the world ae: Maenificent Value. Dayton, 
East-Foxboro, Mass. We buy Stamps. 


Free—61 different forcign stamps to applicants 
for onr fine approvals, Send 3c _ postage. Atr- 
plane stamps wanted. WL Spafford, Mart- 
ville, WN. Y¥. 

Stamps—é6s5 different sc to approval applicants. 
Michaels, 5600 Prairie, Chicago. . 

60 fine stamps FREE! Postage jc Frank 
Nickel, Ir., 847 Magee St., Philadelphia, Pa. 

Stamps on approval. Send references. W. 
Berchtold, 6142 Vernon Ave.. Chicago, I). : 

eee s—12 different from warring nations, 10¢; 
di 


10 erent foreign coins, 5c; 10 L'ruguay 
stamps, ioc, Lists free. Toledo Stamp Co., 
Toledo, 





Big value approval packet! Ten cents, Mult- 
nomah Stamp Co.. Portland, Ore. 


Stamps: riet 








so Varieties, Transvaal, Brazil, Peru, 
Cuba, Mexico. etc., and Album, toc. oo different 
U.S., 25¢, 1,000 hinges, ioc. List free. buy 
stainps. C. Stegman, 5936 Cote Brilliante, St. 
Louis, Mo. - 

Free: Packet Valuable Stimps to .\pplicants 
50% Approval—Benj. Forbes, 160 Devilliers— 
Pittsburgh, Pa. = oe 

50,000 Coins, inedals, bills, Indian curios. fire- 
arins, daggers, spears, antiques Catalogue free. 
Caltectors Exchange, 1536 Wilhngton St, I*hila- 
delIphia. 

$00 Finely Mixed United States or Forcign 
Stamps, 12c. Philatelic Star. Madison, N.Y. 


Calilornia Gold, (uarter size, 27¢; Ilalf dollar 
size, 3c: Dollar size, S110; Large cent, '20, and 


catalogue, 1oc. Norman Shultz. Kings City. Alo 


Stamps—61 al! different free. Postage, je. 
Mention paper Quaker Stamp Co., Toledo, Ohio 


We buy and Sell Old Money. $2 to $sa0 each 
paid for hundreds of coins dated before 1895. 
Keep all Old Money. Send 10 cents for new 
illustrated Coin Value Bonk, 4x7 Yon may have 
valuable Coims, get posted. Clarke Coin Com- 
pany, Box 110, Le Roy. \ ; 
| OST a beam ipa | ' 

Voreltics. 
or Sale: Jnchan relies, all kiurdls for amateur 
and professional collectars; specimens getting 
ecarce and valushle ff interested, address Ilirrs 
B. Garber. Quaker City. Ohio. 
‘ i yf ~—her— | ean! { 
Continued on page §46 
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Chemicals—Laboratory Eyuipment. 


Expersmeninny) Complete outnt, chemicals and 


evervihing naeceded, Pictures on cloth, Trans- 

rent pictures, red and blue pictures, Magic 
Photos. Compicte. S275. American Drug & 
Chemical Co., Photo. Dept. Gettysburg, I’a. 

Experimenters !— Startling Chemical eek 
contains cheniicals au directions, two 
dimes. N-ray novelty tor 8c. Both 230. he stic 
Shop, 714 Vinto ot., E. Waterloo, Iowa 


Chemicals and Lahoratory aivoucatus for analy - 
tical and experimental work. Beaker free with $3 
order. Feb. list se. Klaus, Eureka, Hl. 


Formulos. 








20,069 Formulas, $1 Bostparc: List g¢. Oscar 
(. Ilanson, Mentor, Minn. 
Formulas for Every Purpose. H. Krause, 
=730 So. Karlow, Chicago. 
For Advertisers. 


Unheard-of Trial Offer! 
word Classilicd advertisement ten weeks, $1.00. 
Record Advertiser. Box 2E, Honston, Va. 


“Quick-Action Advertising—How it is PS urilelisy 
Business tor the Progressive Advertisers of 
Amertea’; A litle story of results told by 
the advertisers themseclves—not the pupnisher. 
You will be interested in reading this little bouk- 
let which we have prepared for prospective adver 
tisers, a copy of which will be gladly mailed tuo 
you upon request. Ft tells you huw to talk busi- 
ness with t.000,000 intelligent, interested aud re- 
sponsive Americans every montli~—men who know 
what they want and who have the money to buy 


Inch display or 3o- 








it. Write for purticulars and rates today. 
Douglas Waketield Cuouttee, 22§ West 39th St., 
New York. 
suit JOULES 
fleulth. 


My new boak “Muscu- 
Send for it today— 
i, 203 Broadway, 


Enjoy Vigorous Health. 
lar Development” tells how. 
vac. Earle Licderman, Dept. 
New York. 

$1.00 


Tohacco or Snuff Habit Cured or no pay; 
if cured. Remedy sent on trial. Superba o., 
SA, Baltimore. Md. 

Pyorrhea—!}. E. Kelty, D. D. S., M. D., pyor- 
rhea specialist for 15 years, has developed a sue- 





cessful home treatinent for pyorrhea. Purifying, 
healing. preventative. Full month’s treatnient 
and booklet $1.00. Circular free. Dr. {1. E. 


Kelty, 106 Glatwin Ave., Leonia, N. J. 


Cigarette, pipe or chewing hahit 
Nature's method. Guaranteed. 
brochure. Edw. J. Woods, 
New York. 


couquered. 
Write for free 
TA: 300, Station F 


ed gil HE IN 
Motion Pictures. 


Motion Picture Films $2.50 reel 
Feature Service, Birmingham, Ala. 
“% toe at 


Motors, Engines and Dynamos. 


Small Motors and Gencrators: :ow New Motors 
and ¢senerators from Bankruptcy Stock, 4 H 
A. ©., $18.50 cach; % H. P., $30.00, Batter 
Charging Sets—Kobbins & Myers new outits, all 
sizes, $30.00 cach and up. Charging, Lighting 
and Movi ing Picture Arc Generators, $j0.00 each 


up. Queen 


and up. Motors for all phases of current. Im- 
mediate delivery, Less than % regular prices. 
Write for late bulictin. Johnston, West End, 


Pittsburg h, Penna 


Small Gasoline Engines, 1j H. P. $20.00. Drives 
Jynamo, Washing Machines, Air Brush, ete 
Honest Abe, $28 S. Taylor Avec., Oak Park. HII. 


Electric Motors. let us send you an Electric 
motor for your Washing Machine, Dril) Press, 
Lathe, Coffee Grinder, Air Compresser, Printin 
ress on a moncy back gvarantce. Are for ti0 \ 
single phase 60 cycle have 4 and 4% HI. P. all new; 
cheapest place tn cauntry to buy a gvod motor. 
S. §). Rhodes, 129 Plum St., Johnstown, Pa. 








Electrical Supplics & Appliances. 


for isc. Kecharge your dry 


Any Formulas! 2 
Directions 3c. E. Nicker- 


Ratteries for 1 cent. 
son, Warrentan, Mo. 





While They Last— Danditoy Translormers. 2% 
zzz volts, $2.40. Send for description, Eagle 
Press, Stamford, Conn. 








Repairing and rebuilding Galvanometcrs, Volt- 


meters, .\mmeters of any electrical instruments. 
VOW. Bradbury, W innshoero, La 

Mr. Business-Man—Your advertisement here 
will be read by over too,o00 live prospects. The 
“Opportunity <Ad-Eets” of the Electrical Ex- 
crimenter bring quick and positive results, 
F r proof of what tl ave done for others ad- 
dress Classificd Department, 233 Fulton Street, 


Vork 


s 


Instruction 


Boys!--Learn Electricity my marl: Practical 
Instruction—2sc a lesson. Send 25¢ for Lesson 
‘oO. t and infarmation. Warrenton School of 
E:igineering, Warrenton, Mo. 


You benefit by mentioning the 


SS yg SS ee: 


ee 


ELECTRICAL EXPERIMENTER 


HEVURALM Hae sa neTaTeNY OYMUT ATTEN AL StUr try ASS ENERTESTEOOLSTESTURTERTLETTEN UND eedSTteeL UNAS TRE EAC ETN 
Phonographs. 


ST mmm mm 

Build Your Own Phonographs and manufacture 
them for pront. Drawing instructions. Parts, 
Price List, Blue Prints, etc., complete, sent free 
upon request. Write today. Associated Phono- 
graph Co., Dept. E-1. Cincinnati, Ohio. 


~ Build Your Phonograph, “Perfection” high- 
quality spring and electric Motors, Tone Arms, 
Reproducers. Wonderful results. Big saving. 
New catalog and building instructions mailed 
for ten cents. Indiana Phonograph Supply Co., 
Indianapalis, Indiana. 


~ Choraleon Phonographs—Special ageucy propo- 
sition selling from your hone. No soliciting or 
canvassing. Big prohts. Write for home agent's 
special offer aud convincing proof. We also 
supply complete material for huilding phono- 
graphs at home. Choraleon Phonogra om- 
pany, 2803 Monger Bldg., Elkhart, In 
$1 pepo iT sp beristi) ss tPF tes 
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Patent Attorneys. 


Inventions Patented; Trade-Marks Registered; 
Labels, Prints and Puhlications Copyrighted; 
reasonable fees. Correspondence solicited; de- 


EUEUERA LAM U ANI 


tailed information free; hooklets. Jaynes & 
Jaynes, 7o2 Kellogg Washington, D. C 
John M., McLachlen, Atty. at Law. Patents, 


Trade Marks, 
Washington, 


Patents—Fees payable in inonthly installments. 
Send sketch for free report. Books free. Frank 
Fuller, Washington, D. C. 


Patent Your Own Inventions. Save attorney's 
fees; we prepare applications; furnish full in- 
structions and give satisfaction. Free informa- 
tion. Car) Larsen Co., Park Row Building, New 
York City. 


Millions spent annually for ideas! Hundreds 
now wanted! Patent yours and profit! Write 
today for free hooks—tell how to protect yourself, 
how to invent, ideas wanted. how we help you 
sell, ete. 2:2 Patent Dept., American Industries, 
fnc., Washington, D. C. 


"Fortunes from Patents are made only from 
a good invention STRONGLY PROTECTED. 
Send Sketch or model and $5 for thorough search 
and honest opinion of patentability. I give 
ersonal, conscientious and expert service. 
ester Sar eut, Patent Attorneys, 524 Tenth 


Street, Washington, D. C. 


Dr ey mer ee sto McLachlen Bide., 


Your [dea Wanted. PATENT YOUR IN- 
VENTION. Il) help you market it. Send for 
free books, list of of 


eset buyers, hundreds 
ideas wanted, ctc. dvice free. Patents adver- 
tised free. RICHARD B. OWEN. Patent Lawyer, 
130 Owen Bidg., Washington, D, C., or 2278-T 
Woolworth Bldg., New York. 


pasar tery We have a proposition that will 
oes a interest you. fnquiries invited. The 

‘akefield Engineering Co., 922-C F St., N. W., 
Washington, D. C. 


James D. Lyles, Patents, Trade-marks and 
een 734 Eighth St., N. W., Washington, 


M. F. Miller, Ouray Building, Washington, 
D. C. Patent Attorney, Mechanical and Electri- 
cal expert. Best quality of work and results. 
Moderate charges. Advice free. 

TT LET ULIU MULLET MMU ese ETL) 


For Inventors. 


a 
Inventors: Belore offering your patent for sale, 
or applying for one, write me. My experience 


may help you. Established 1900. Charles A. 
Scott, Department “E", Rochester, New York. 
600 Mechanical Movements, also illustratians 

and explanations of so per etual motions. M y 


book, Inventors’ Universal Iducator, 4th edition, 
tells how to procure and sell a patent for your 
ncw invention. Government and other costs. 
Covers the matter from A to Z. 140 pages ele- 
gantly bound. Cantains noted Court decisions on 
Patent cases. Mechanical Movements greatly 
assist inventors—suggest new ideas that might 
rove of great aid in perfecting inventions. Tells 
iow 10 select an attorney. Has valuable informa- 
tion regarding Patent Sharks, Selling Agents and 
Brokers. Price $3. Postage free. Fred G. Diet- 
¢rich, 603 Guray Burlding, Washingtan, 9). C, 
Inventors. Frotect your Idea Iscfare exposing 
it. Adviee Free. Inventor’s Patent Service, Park 
Row Building, New Y York City. 


Inventions Commercialized. 
Adam Fisher Mig. Co.. z05 St. Louis, Ma. 


Inventors) Market and secure your inventions 
through National Institute of Inventors, World 
Bldg., New York City. Membership co-opera- 
tive organization. 
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Telegraplhy. 


Jelegraphy, Wire and Wireless, 
Accounting taught thoroughly. Unprecedented 
demand for hath sexes. Big Salaries. Oldest and 
largest School—Est. 45 years. Catalog iree. 
Dodges Institute, Seventh St., Valparaiso, Ind. 
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Real Estate Wanted 


Sell your property quickly for cash. no matter 
where located, partienlars free. Real Estate 
Salesman Co., Dept. 38. Lincoln, Nebr. 











Cash or royalty. 


and Railway 
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Tricks, Pussles and Gantes. 


Wonderful sealed ook reading explained. 


Plain foe 20€ ingic Catalogue 5¢ 
Rippey acie Shop, Ocean View Ave., Los 
Aaweles: ce 

Chemical Comedy: Something new. Boys! 


stage a chemical comedy. Amaze, amuse and 
entertain your friends. New magic and trick 
chientical formulas united with a clever humorous 
plot, keep the audience a-roaring. Complete 
manuscript and formulas 50c. Formulas alone 
2sc (sect of 24). Send stamps. I. Ellerin, 3803 
Scovill Ave., Cleveland, Ohio. 


Be a Fire Eater, give exhibitions and earn 
money. irections ioe. Trof. Lindley, 84 Division 
St.. Elizabeth. N. 


Tricks, Puzzles, Joliet Toys, Games, Noveities, 

Doll and Cane Racks, Plage, Wigs Stage Sup- 
lies, Escapes and Illusions. Large 1917 Catalog 

ee Oakes Magical Co., Dept. 549, Oshkosh, 
is. 

1000 stage tricks with soo illustrations. Cata- 
logue 10¢, sina) catalogue frev, Hornmann 
Magic Co., Sta. 6, 170 Eighth Avenue, New York. 

Black Art Hindoo Experiments. 1919 Edition, 
25e. Invisible Ink. Free Triek. atalogue each 
order. Linhorst Magic XN Shop, St. Louis. 
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Patents for Sale. 


—__SESESEEEE_ ee See 

For sale or royalty Patent 1270001 Coinbination 
Scat post and pump for Bicycles and Motor- 
eycles. LL. Reed, Woodcliff Lake, N. J. 
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Letter Specialists. 


Business-huilding letters, ady ertisements, cir- 
culars, booklets. written at attractive rates. Re- 
sults guaranteed, Criterion Service, Dept. 3, 
West New York, New Jersey. 
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Song Poems Ilanted. 


Write the Words for a ong. € write music 
and guarantee publisher's acceptance. Submit 
Riise on war, love, or any. subject. Chester 
Jusic Co., 538 S. Dearborn St., Suite 265, Chi- 


Si iS TK A MCR 
For Men 


Mr. Shaver:—For a remarkably keen edge, use 
“velvashave’” barbers cotnpound on your strop. 
Calif. flourstone, lead and soft aluminum—no 
emery, 2sc postpaid. Velvashave Agency, Box 
fo, Oakland, Calif. 








Handy 


sg 


for the 
Electrical 
Expert- 
menier 


Tloids and presrrves 12 issues. ench of which can 
bo inserte! or removed at will. withett tools, Will 
keep your makazines perfeeily for sll time or juat 
preserve them like new ull you Lind them perma- 

Ad¢d postage for 2 Ibs. 


nently. Alade of heavy materjal. extra 65 
Book 


strongly relrnforced at the buck atid 
sultably Icttered in gold 


ceoverrd with raieagiae green cloth. 
_ Department 


Experimenter Pub. Co., tne. 





NIKOLA TESLA. 


We have prepared a gennine, handsame 
photograph, autagraphed in facsimile by the 
reat inventor. This phutograph, taken in 
ecember, 1918, was posed especially for the 
caver design of the February, 1919, issue of 
the “Electrical Experimenter”. It shows Tesla 
as he is today, halding his famaus wireless- 
lighterl globe. No advertising whatgoever on 
this photo, except for the autograph. Size 
about 9 x 12”, Ready far framing. K striking 
picture af the world’s greatest inventor for 
your den, library, laleratory, workshop ar 
radio station. Sent prepaid in strong card- 
hoard tube, Price 50c. 


With the 
consent of 


Experimenter Publishing Co. 


231 Fulton St. 


Bock Department N. Y, City 
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The most wonderful end In- 
eenlows Comers made 


Tt de bot Meche farger than a 
watoh, which jt clowoly re 
ecaablee, Fou can carry 
the Ezpo aboot tn soar 
ket and takes pim 
ures withent any on5 
boing the wiser. 


One Cant a Pioture 


The keeda tn daytucht 
with 2h Exposure Firs. oes 
be Lbe pictuce . 
ine oat oF s whoke day's Dul- 
mm 
A of One cent a picture, 
bapoeure Fiime aloo obtale- 
ey y" it le simplicity Heelf to ep- 
cents. Taxes picturea throogh the 
eter. woees Ure Band Fira Lens le 
loceted. The photos 6/82 7/8) may 
be enlarged Us eng sue. 


QUICK AS A FLASH T7573 Higreest giedet ointed 


Endorsed by amsateors 404 


Bests bere beso secured With tre 


femlboralsa the world oeer, 
sung developing of Gime just the same an ordiverp camares—in 


ry 
hee, porters, deteriivea, and 
tre pe eee eecurad With’ the Walch Cemeee by eBterpruing reporters. 


opourhly preriicat— 
My crabs 
a generel pubik. Important 


Produces clans. sharp negPtinga irdoars of onidoara equal to éng camere of the 


wrertet, sige of price Coli inate Od.ng, 


Ea po Weick Camera $2.50 


Portege 10a Asyohers 


FILMS, 19 Exsomnres 1S, 25 Expeseres, [5 
Laathag Pochsi Carrying Case, 356 


JONNSON SMITH A CO.. Deot, EF $, 84 W. Laks St., CHICACO 


4The Baby’ Dauble Action Revolver 


Haramerioss 
A Handsome and Most Effective Weepon. Meaquren But 4%) 


taches Leng. Yoroo @egule: .22 Calibre Cartridges 


‘The Bew Cabs @ AcUce Hem mertane Be 
esive has a produced ta mrt tho ere 
drevraama demand for a revrower thai sou 


corabre amall ete and Light e¢ight with the 


@reen festurwe of Efficiency aad 
ekibty. If ts amall ip ose, Fab 
Jeet as efertrs aod eorricrable 
eo the mont 4a Ilya weapon 
ow Cas bor. veryeve ehevid 
ace a ero a atd ehoold know 


.oaler of betisr ooo mede than 


the. A ereat fosturhia io aleve 
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Wat qearde against accidental 
pe UE bcciecce ettec ce en ct. 
reearance, but t 4 be oreo aod used tobe thorearhiy epprectated. Re 
oa * ie the st sd #2 te on treme! Sesbivanyevere, ¥ 
ae ee 
ore ow ‘above cup be fired ercoods. The revolver be wery wel 


a The prtra of Ibe Gaby 


ae many 
with Aoeat nickel pleted Maoled barre) of eplinder, abd 
iver to calp $5.50, meat o7 mall, g od. bo 847 dé, 


wo ghs anly 


SONNSOM SMITH & CO., Dept. E $,54 w,. bake St, CWICACO 


Sneezing Powder 


Plere 6 very 
emstamoust 
of this pos. 
er on the 
ack of year 





var will begin 
Sp. Icke tam ta peiee cae * 
Ape ithe moe asin eer : 
the zrali Fi 6 banch of Urase bia, 1 on emsy 
source. but Lnink they Gave caught It one] far aneb parecn of bmat 


% speete withoot Lrotwin 
@arte, 03 Usey nerer suapect 
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means to op 


WATCH CAMERA The CONJURER’S CASKET .& 
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be bad for the Romine! | 


ou 
# h limborger cheese. 
Tho emeli witi entirols dis- 


— 


ELECTRICAL EXPERIMENTER 










Apparatur and Directians fer 6 Mumber of Mysterious Trleks 
faeugh for on Entire Evening's Eatertainmant 50c 


ANYONE CAN DO THEM 


tt le $ fon mratifying pour friends. Gel thi; Canjures’s Cabe 
tnet, and you will ta tha elovrorest feltow In your diateler ft cane 
thing the appareton for eaten fipni-cata trickhe, Inchudine The Dieop- 
artag Rose, Uat, when p en tha taped of your cont, vanioken 
a ofght ae will; the Mame Vase and Hell Trich ta Wanton Bell io 
laced insnio. and upon ee the td has disappraied end te 
Oued Ih enmnecns © @ pactew: @ Mags Nel eth enheh yori can 


The Wonder of the World 


Japanese Rese Rushes Dagan elt tha yaar round, Just 
Ey hinko! it, Sia weeks attegiganming the seed, the pisats ellt 

Stila Cult bloom. It mAIMot eem pouiblie, but we post. 
threly gyarantee It te be 60. Thry vil) dleem every 
tan weeks, Summer or Winter, apd when three geers ob the 
bush will be a mace of roses, tcaring from fire hundred to 
4 thouneod copes OG each bush. The Sowers are tn three shades 
—white, pink, end crimson. The plants wil) Go weil both in sad 








a t ty fA Mnrvoat In two, Ube W ful Card Tr 

ta card iu plowe in on envelope end when opened an entices diter. Gib, re = eo. at least three bushes to grow trom cach 
oot gard ate aan mf The ee ae Cain Bos (a coin te wlaned In tha ftlttia wooden barrel, and: Packel ol teed. €@, $00 packet, 3 pits. lor 254 postpsid. 
whens sgue @ found to bave vera rntes feed con ba made te chenae into & coln of anather de- Chinese Fragrant Tree Fern Weather Plant 


tha haod, noes, cherk, @al, ciolhing, ete_); The Glens Goblet and Vanish keh t I 

inlo es giass of wator, and eb-n the wetes le poured cal Ihe coin hee we Cone Thaseuan ae 
acri above we aetd full printed Inatructions far performing rech trich, @@ that anyone can readily per- 
foren elf the tricta to the Ereet ateeacment of thely fronds oy poble, Agy bor of ordieary inialiyence, 
with thie beri ot Trie’s a Gin potsresian, can mye a father eaiertaineent pot inferioe 14 nome mrgule 
mn egic lent. eldes Wa tricks contained in the Cabinec, ee "" Twenty-five other festa and lualona fella 
etpletned with fall orinted instrnctinne, for «hich can euatly make o¢ procure tho wecercsary epnere!iun 
Armeng them age The Magee ing ach of Corde Ibrawe Cart, The Hat Tr'et, To Kanek & Turenloi 
Throurh a Ysablo, Ora Cant Rudbed into To rod the Number Thooght of, Mxeterinan Wedding Ring 
ete. We lea ared the secret Of performing threa wonderful etags tricks, aa follows: ‘Tho Act af Cremel 
ngs Women, Wallene on the Cetling of a Room, and thy 


Uctonadi ine vous ha theives, PRICE COMPLETE ONLY aie 
ANARCHIST BOMBS [ITCHING POWDER |GROUND ALMONDS {ji 


Consiate of a litee class This Is gnother good tees | The Groun:l Almond how a tlavor that la Mast 
win}, conteining is quid tteal Jobe: the eines Cee) EXOKLLENT, reemlllng the coconnut. The 
form o chemical ebich will = . Miieaslice le thar. | Meat le saow white corcrod witha abrilorakia 
produce. @ most horrible eee of broru color. It groan etraa to tho sucfore 


a 1 that le 
cr. Ope dropped io o enghly 9njor aie. cir. | od atsthing from 200 to 300 Almonds may Le 
i 25 Gepoelt a little ef the expected frome alngie rut, rele Bo Wouble whatece 
aS SP oe Camas hond ond ih Brueiag a4y ehereand in any bind of soll, May be pian! 
aed r cay ba extlied u any “ay and lw aight or lem works from Um- af Santin 
“do the al. The result ise atc 279 on RNORMOS CRP af the MOST OF H- 
to do the es aM iQUS ALMONDS YOU EVER TASTED. seeva to Pl 


gemeenth adet magnet hat Om | . ammmee. Perfume | . 220 
&  Plant| ova 


tanlp by eaperss, tMust order ot leaat One 
Dilys woes of other merchands,) 
im Bileoma onty ot 
AR evght qocing fons 


VANISHING INK 


Wriling written with this re- 
markabie Ink Vanishes ens wl ecented Jen- Bouchet, Apparessp 
RR, grance tur quile Fescats inierlerence, 


tirely in a few weeks (sooner erence - 
if desired), leaving whe paper mock eomiment, For bocse or ccrtn | A handsome shrub for tone oe 


Punt wiisineets noied fag NATO GE'S WEATHER PROPHET 

- on ‘, emewth, Anes. Ity mysterious thargee thet take 
ep ace i? Pee arr @- place, this rymasbable plant acea- 

mestalpient, Fuliagalartch *eeisly fotacaala the waathe 


cae see “cs mary hours in advance, Wil 
feet hig chee vu prow anyehrea all [he eee 
f ry aroyad, AA intereeting howe 


enltebia fer decorative clent. Beore larga, freetent, 
Dink, bulterfe shape hyware, 


# Famoue Maamerised Panny that deMes the lew of eravitatun teuspends sate of 


Purpose, wreniha, ete 
Seeds ide pki, 
3 Bier 400 Beeds. 16e opcbel, 3 lor 40e, peoresl@ 










room full ef people will 
ennse® more constercation 





fn bort time. 3 Hoses fer SSo, 
ae only with go Dollur's 
worth of other merchandise. 


INVISIBLE INK 


The mal confidential 
Mesesres can be writ- 
t-n whth thie tak, far 
Ue wrntag MANES KO 
Mana, Carnat dc ares 


SENSITIVE 
PLANT 


Marvel af the Pidtips 
pines. Leaves cust, 
fronds Group ehen 




























Doles you knoe the ae js ; arden: we 

‘ 7 ( . pol toe e8luablo bertese of rare prefer < . fF cUrouwk aA iniereste 
Teenora., Keep vast peak p dR i Ea iilen can be READ | @#d¢ Crom bi SEEDS, 10 gti Sfor asc |Z Sacde, 19¢ pkt., I for 400, 
a) ala ~ 
ersndu ma cwsr from prying. eT edt writin Baise Calabach o Pine Gourds Vapanese Nast fog Gourd 
errs, Gres fan for ptaring A luxurlent end rapid *&) xf Very evrioas, 





wsowlog climber, 
thriseannr. 


Si Pre wera frwite 
écfre 41568 


ehape aad 


precLcal jukan, QGoiz 10 Betts Bettie; 3 tar 400 pusigad. JOMNMBON BMITR B LO, 


COOD LUCK RING ores 
~\ 


of@eceat 
equ. Matured 
Feult dasa no 


Newest Novelty Aerial 


A VERY etnzn 
14, anu enewernnn maa, 





i line ft-e. Qeite toviaible et deybaoe, Vire temerkable, tio | 





mede of gunmotel. 5 eucde LR «cfeck, Wil 
“> 7 Bal- com serve lar yeste 
(i : whichihe ae a necoteng, 





aterbing Carhe 
er ornamerte 
ER tal purpnace, 


etie and cra-eboane 
jeaign. # th iwol.rni- 
hhent flash me seme i 
: Afrkan 
calabash pipes ere mate. Graw thle in- 
tote sting tion endmats panene*s Raode, 


ete, 
wih loaleuchoes, 18¢ pat, 3 fer 40a] Grede (80 phe, § ahta, for 400. 


Mammoth Peanuts 


Peenate cot bo eaclly culsticntad, Their cnlture le 


aparkiine out of the 
w¥ee, A meer Fa.l- 


cytes A wevas tune | NSA Icon 


«at. ¢ ia eafd by fr - 
les grac* fully in Ge oytdeors. The fs the VERY 
Dore to the seacce, | LANES) SENSATION IN BALLOONS =A brightly 
a ite name Oecd cmt 94 bails ¢ thet eer i cen ee tune ts 
; tow.e Up in the Devel we, aid. whem ¢ ed. the 
Ricoh Sing, s ‘denies | blen* vo in the onssl wor. aid) wine, ectsperd the 


wae will eve jtavely 
#3 3-2inen proellyr SPINNING ARUUNOD AT A 
gutrontce thats ts) certainly e very yeteae cine PVECS RATE. The eff, onda aterUing. Ic laa yrere- 


is vary @ple and caceedingly roteresting. Mammoth 

ath aol mn coremales Lille, dL. ul Boor teat mene Ue guuogeiere WILLD WITH | Peanuts groe (nen astonishing azo, 1¢ isa good pro 

Be st Some ns beck neergh Ts Mabteres aD | Ae Vocmert sty Wetsevstcrvas,” orice SOs wacs, Stor] SeceT cork pra secon cee plantmane horu a thick. 
aDrr, at ‘ ‘ : . chi earvily ri Profes ting ole, © plact ia re 
eters, Jonsson Sati & CO, oS, peviosld, Jed 0-8 Ome CO, at~ | aticnctlea, the Jeares being of odd shape an 
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from the other, Betwean tne laog hing | oes Crespercue, Lp flashing 6 cell of 
and spsesing roa youedr!! ail! ba beelng | [hase bijis at the Denver Ume and oerl- 
Qhe time ef your Ufs Sor partion, polite jog ba) a two from Ue 





iP WR TES Mh a WAT ER o. my : ee t a hondeome green sheds, tlated threuch the 
u N K LESS E ia | 1 wo wee Nt ee nee | centar woth white, You wil derize mach piremite cullsetin 

: °, = , =e @ 

Wretue- fadeaene eee ice, = Besier one = aoe, foun Uiie Intereoting eneciea, Beede (hc phi. 3 akin. fer 400. 






lor 19 Bite Ide, | 


. or £9.80 thomnsnd, Unaavelis 


rs aifong afd rig- 
Sfoyes gruel 


@ot meatiang:, 62° vides, OF ane clace at |ontalds the roll, the effect created pate anes othef-- . % ples Gre ir vee, Wits Nichol ; 
li where threw 1a » @ethering of peaple, | wii! be foond to be sll that can be de- |” eee ae mole: WCENIE, Dito. Shoo Fly Plant Nepenees Climbing Cucumber 


1 tee* out. Price 12 $ | tre 4, réoee , 
soe Free'**' Samson putt @ CO. 150 Bills 250 175 fw § 
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A very remartable 












GQREATESTTOY SENSATION OF THE DAY!) Trim Your Qwn Hair With the ; Agents watanical furcouy erove greene 
. ‘Wanted haugh quite odoer- - 


lesa, Dies will nex re 
‘'moainmin «4 reom 
wh-re it ls gro# n, 
Rsars very pretty blosansmea; 
a bloomea anmmer and wibator. 
Grows rapiuly from seccd. : any AEEE 
* s . 
OTPLOS 190 pecsst J tec 600, peaoteeid, Goede 0c. 3 akta ion 180 


4. Gaeaeese UMBRELLA PALM 
&% JAPARESE 
A Cesoslful Nouse or Consersateory 
Plent, Qui » Eesily Cultivated. 
Essily Grewn from Seed, 
RS Summar or Winter 
e The Great fapnrese Umbrotle Palm be @ seri sqectio 
sp'ant $1 be ean y growa from a ed cliner in a bow! of 
@ Water of in very Jamo acid. Probaw x the most cous), oo 
welt oe the m el wnteeersling method. te te egil ¥-ta the 
plant in @ buwl or jer tniers hited with weler, with tea or 
thr. s Inchee of Gnd garden ewlat ts beiten The cacde 
Bua ciamens to rminare, end the plest sherte ua 
atemea bws of theese feet hieh and reply assumes a moet 
pretty calm-haew eppear nce, =9 chown in the e@grarving. Tha town of the ot«me 
ere sorc-nowoted by & ehorh of umbrelia ahap leavea, OF © @GSy appraranre. 
| From the cettce wf the an-D ¢ WA, Ansley umbrellas DFERCh owt B04 ihe etFaek 
, tagedde ly navel. Drea Un beet a Pim ve iden! fot tebla of @inda= for the can- 
avevatory, abd Indeed tue all docurstive pur ers, fick dowla, squerium, rir, We 
will eeme em peckage of the aed, with full om-tryctinne for cycure, far aay 18 
Conta, or thaw gechagen (of 40 £2218, Poelgn ta. 4OHMOOR GwiITH BCH 


DEVIL'S CLAW | Butterfly’s Qwn Bush 


Ao ernamentsl Qed fo glant + 
Oot, Oe aging Pr, , oly Soture. era 
prawilul Bawere 


eadtl>y of 
teres, polea, 
th Dace, ote 
Cee bald wall 
bi an entire 
famaly sapplied 


FIGHTING DREADNAUGHT 


ww SENSATIONALLY REALISTIC 311 


Here Is 6 model of 
VUacle Sam's fighting ; 
mMonuestoera. Elebt 
big guos., esch 
ef which flashes, at 
correct lnterreis, 
from twelve to 
twenty times. Extra 
ammunition always" 
obtelosble. Abso- —_— 
lucely harmless, Can be operate! indoors or out. Now 
bore! Bere's your chance to eee « battleabsp lo action, ond 
ee a ha zen aed eee qhio ead came and tha Aring 

on ree atio wo or more Hattiecs a C&R Grrange! 
 ExCItinG’ NAVAC BATILES ip sont ome home. piles ot 
Waretip aad Ammvaltion, 180, tBree for 400, of a fleet of 42 
oh'pe for 81.80 poatpald. Katrea Ammunition, & gents per pkg. 


SQUIRT |Wonderfut X-Ray Tube’ 
RINC. fa] [THE “LITTLE GIANT” TYPEWRITER 


fun @1b ibie Spark ung : j == A First Class 
10, |g ) 


i Coa rt Writiag 
& Ponderfol ilttle fnetrumen?t prodom 





Utility Safety Hair Cutter 


Cuts the Hair Any Length, Short or Long— 


Saves Its Cost Firs! Time Used. 

Price Only 35c **y2 238°" 
if } OMB dit TRIM roe See 
you een COMB gunr bale eon cs% rown here ) 
Shis wasvelous iurennon, The UTiITY TR'MMER win cul 
hair any taneth poo deaure, sbért of lonw, Anuh the Job es acely en any berbor and In 
106- fous th be time before pour ows mirror Tho lads a ren cut Use oh? dren's hair wt 
home ina jiBy? tau be ua-d@ es 69 ordinary reser to share tha laco oF fintea ac ead che 
mples ani neck. »harpeaed tthe any razor; con be eae led in the Feet poeket read? 
oF buelart vec apd wit) Iaat a lifet-ms To vee it, etasd in front of @ mirror | necre 
sary. and &@ othe UT}LITY TRIMMER lite you wouldarom:. tush tt eough tb« heir 
dowrnwa 4, in the dhecthn iba hate Wot. bet Aever Upward, To cuttong talc, Krai 
moleten the ber « comb It, ro it whl le clome to th« Ahead, User atert colt va @oth 
dornawerntl culs os high et yop Gesire, evodi> all eround tho heed Fn erou-d the seck 
end t mp‘es with @ square cut, like » barber. Je is Wm poseshte to leeww ary ’’alch al’ ar 
“"eal elepa'’ In yo + hae why Lie device, eo the handle guard guilee the cuirep blade 
evealy over ho ecalp. To tut reey close, posh tha blade until the cult og ed @ ts even 
with the gua dtee'h. Toshave the face or Be 6 ip ¢ 8 be ve «i ae an ordin oF panor by 
reverging tho biade in the holier, the culGag edge being te ihe Back ad the hoi.e’, 
e ng Use ontirs blede entopt-earh corser, To bere, pl ca the bhado in tho holder 
witb the culelne dre *o the bach, moving tha blade out youl Iho evtilna edge le cle e of 
the oath of the holder. Then Fone ba the cegs! mances, fnleh un @ stenp sa ah hon 


ordinery rebet. Jonnson Smith & Co.. Deol &-4.54 W. ive St. Cen en 


NeW BOOK ON 


ROPE SPLICING 


* Unetul Koots, Hitches. 
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ly plated rine, attached ‘ 4 aay : ul Bower 
For $1 -26 es | weed by lacne 

A per tet isthe typos | ew Pifferane ep ord pede thet, 

Ovriter foe $1.25. Thare | Seole sre Mode . 3 whea youoa, ave 

are thousands of peo. Jaad Wheat they: sue Qs. fine for pickling, 

sone wh would lite te | are Maed Far : Toaz are del 

@-@ 6 Grpewerlter bot oie naar : « Cruge In aera 

whose needa ond busl- Koo : co ° latin) hal Pet ar 

. o ie 
iis edperas 0s chad are erry Pachbat Oo, 3 peakste for 35 conta. 


lo eo rubber bail, eo ar. 
Bush Musk Melon 





ulte out of giew when 
the ving 10 in the proper 





Itlon Kan ettres: 4 lDe ce eaiye ereriving ene 
etaniing, thit you 1an sce whet te 
ene soamion sur 38 “se eppsreat'y the bones of your fingers, the Paty) @ fic wprrity plant 


leadine a well, Qhe taterias op-h- 
ing oe ips » ~~. one Sr aes 
I aslooe. mretary no eee 
Bi taco ain the cabber ball ond | Seca dale tn actif satarvir anplaie 
@warvrise. PRICE 20 CENTS, trras iy 10 centa; 3 for 2B eeats, 3 dosen, 
for $0 208 a, peotaaié. 1 & & CO SB coeta, Bent by wail, pmtvad. 





Qeari perfects 

eester of attracoun, White the rien de ti A 7. 
fe alecteed ip qp'ting a ei ser hp Erne tra abce 
to nch crimean deep 

fed and clak, flue end ather dahcate 


abodes, Peche, 100, 3 fer 36 conte 


CROWN OF THORNS 


A ect curtaus and 
eémartevia = win- 
dow plant, tam be 
Uelne-l ovee any 
Heeteend farm, 
Brightareriet finw- 
ocn An abject of 





= fhe expense? af ached 

to the pyuexhaes ead 
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Try This Wonderful New 


VIOLET-RAY 


Machine—10 Days Free! 


| OW in your own home you can have wonderful Violet-Ray treatments ex- 
N actly as are given by eminent physicians and beauty specialists throughout 

the country. Now you can rid yourself of headaches, catarrh, constipation, 
eczema, insomnia, lumbagu. nervousness. Relieve your pain from neuritis, rheu- 
matism, and other disturbances. Multiply your bodily health, vitalize your 
nerves, double or treble your energy by using Violet-Rays. Sleep better, increase 
your strength, and improve your appetite and digestion. Soothe your nerves, 
reduce or increase your flesh. Tone and strengthen the entire system, Beautify 
your complexion! <All with Violet Rays! 








Not a Vibr ¢ pe pore eetal ag iS et a Vi- 

rator. ‘It 1s not a machine that con- a 
a Or tracts the muscles—it does not shock, What Physicians and 
Users Say 


it dees not pound the muscles—it is absolutely painless. Violet-Rays adminis- 
tered by the Violetta are wonderful even for infants! Relieve pain and suffering 


10 every part of the body. Simple tests Trixie Friganza, wel] known actress, says: “Cheerfully 


prave that Violet-Rays pass completely will T odd pry pruise for vantetie Ws ie ‘vale 
, ° . ‘ *soother’ F’vo ha 18 VO urliane 

through every part of the body, stimulat- cliaser’ ond ONDERFUL. It cured my NiO 

ing every cell and organ. It is electricity neuritis, As for myself ! use it for tacihl trea 
5 te : = massage. Cannol say foo much : 

in its highest remedial form. me aint. agen. inte [esa ae have 

results with the Violetta Iieh Frequeney In- 

Treat Yourself at Home aeaiiiait In all cases nf neuralgia, Almost Instant 

. . ‘ . rellef ln Fuehul Neuralgla.” 

Here isa partial list of ailments treated! i DL. Altea, D. C., 205 Boone Natlonal Rullding, 
snecessfully, with the Violetta, Violet-Ray Itoone, Towa. says: ‘1 have had very guod results 
Machine with tho applicution of 11ig8h Frequency Current In 

: J : exsca of Patalysis, Rlicumatisin and Neurltis, anil 
Asthma | Earache Obesity think: it a great help in drugless healing.” 
Rarhers Itch bezeina Pains | Dr. Dantels, Dichon, North Dakota, says: “Haye 
Boils nye Disease Paralysis wet! the VIOLETTA In such cases as Goitre, Bron- 
Blackheads Fallinas liair l’iles cutis, Fleurlsy, Nearhtls, Neuralgia, and Lumbako, 
Bunions Ifay lever Himples aud nd it very beneficial. In fact. 1 would nol 6 
Callous Ieadache l’yorrhea without it in my otlice.” 
(tari Goitre Rheumatism Frank Rorzane, Scattle, Wash. says: "3 purchased 
‘hilblains lissemnina Skin Diseases ihe VIOLETTA fur my wife who was sutfering Crain 
lels l_umhago Sore Throat an atute oltack of Schatlea. From the very. tirst 
rvousness Sprains (ceatment tt induced peaceful rest and ste ts entirely 
Constipaiion Neuralgia Tonsilitis wel now,” 
Dandruff Neuritis Whooping Cough 


Deafness 





=. A eee, 
BLEADON-DUN CO., | 
Dept. 2B, 11-17 So. Desplaines St., Chicago, Ell. I 





Write today 
without fail. 
Mail coupon or 
just a post 
@ carl. Let us 


: send vou our 
32-pace beautifully ilustrated free book. describing the Vieletta in detail. Read the 
amazing Phenamena produced hy Violet-Ray High frequency current. a it pro: 
duces stimulation and sedation, How to give spinal treatments with the Violetta, 

how to treat various ailments. including nervaus troubles. rheumatism, ohesity, hay- 

fever, skin treatments, facial Irestments. Note low price direct to ynu from our own 

laboratories. Note the amazingly superiar consiruction of the Vialetta in every ile: 

ae tail. Mail coupon or postal right now before you turn this page. Violet-Rays will 
j deuble your energy, will increase your life, will remove yaur pains and aches. Address 


Please send me vour free buok and JO Days’ Trial 


*t-Rav hin 


BLEADON-DUN CO., Dept. 2-B, 11-17 So. Desplaines St., Chicago, Ill. 
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VERY electrician, every engineer, every mechanic should know 
about these wonderfully helpful instructive books, which give in 
plain words a complete working knowledge of electrical engi- 

neerjng in all its phases. 





READ THIS PARTIAL LIST OF CONTENTS 

1 Containe 348 pages. 388 illustrations. Electrica! 

Oo. elena and symbola—static and current electricity 

—Pprirary cells—conductors and Insutators—resiatance and 

condu. "ity—tmagnetlam—induction coilsa—dynamo principles 

—ftlass Of dypanlos—armatures—windiogs—commutlation— 
brushes. ete. 


No 2 Containa 348 pages, 3941 (Llustrations. Motor 

~ principles—armatutre reactlon—notor atarting— 
cakculations—brake horsepower—aselection and inatatiation of 
dynamo and motors-—gaivanometers—atandard cells—current 
Measurement — resistance Measurement — volimetara — watt- 
Moeters—watt hour meters—oOperation of dynamos—~—operation 
of mdtors. ete. 


No. 3 Contains 300 pszes. 423 Itlustrations. Diatribution 
a ayetems—ires and wire calculationa—insida. out- 
aide and underground wirlng—sign flashers—llebtning pro- 
tection—rectifiers—storaca battery systems. ate. 
No. 4 Contains 270 pages, 370 illustrationa. Alternating 
current prineclples—alternating current diagrams 
—the power factor—alternator prineiples—alternator con- 
Atruction—windings. ete. 
No 5 Containa 320 pages. 614 ifiustrattons. <A. @, Bfotore 
' —syYnchronous andindnectlion motor princi ples—A. C. 
commutator motors—inductlon motors. tranaformera: losses. 
conatruction, coanections, tesis—converters—-rectifiers, ete. 
No 6 Contains 298 pagns. 472 illustrations. Alternating 
. current ayaterns—sawitchinge devicas—circult break- 
ets—trelars—lightning Protector apparatus—regulating devices 
—synehronovs condensers—indicating detices—motata—power 
factor indicators—wavre form measurement—switch boards, eto. 
No 7 Contains 316 pages, 379 lilustrations. Altemating 
° current, wiring Power atations—turhines: manage- 
ment. selection, location, erection. testing. runoing, care and 
repalr—telephones, ete. 


No 8 Contalne 332 pages, 426 illustrstione. Telegraph 
“ad simultaneous telegraphy and telephony — 

wireless-——electrie bells—electric Usehting -photometry. etc, 

No 9 Contains 322 pages. 627 iflustratians. Elee- 

. tric rallways—eloctric |ncamotlrvea—car light- 
ing—troiley car operation—miscellaneous applicationa— 
martian pictures—-gas engina ignitlon—automoblle seilf- 
startera and lighting savstema. electric vehicles. ate, 

No 10 Contains 513 pages. 599 illustrations. 
= ° Acie foie ee ou eome- 
eassors—-electrie heating — electrke welding— 
Soldering and hrazing—induatrial eiseras THEO. 








You run into some new electrical problem almost every day. The 
information you need to help you in your every day work is in 











ELECTRICAL GUIDES 


These books place electricity at your finger ends. They caver every imaginable 
subject. principle, theory, problem. trouble, and way of doing things electrically. 
Every subject ls Indexed so that you can turn right to it. They are a study course 
and a reference guide in one, written in plain every day language—no wasted words 
—only what you need to know—chock full of up-to-the-minute electrical knowledge. 
The guides are a complete course in electrical engineering. They will help you in 
every detail of the day’s electrical work. You can't ask an electrical question that 
Hawkins Guides can’t answer. 
















Pocket-Size Flexible Covers 


The books are amall snowgh to allip into your coat 
Pocket—-handsoinely hound in flexible black corors. 

You ¢an catry each solumns with you wntil you hare 
mastered its contents. 3.500 pages of actual information 
and 4.700 illustrations. Once ie See thesa books and 
put them inte actual use you will never agaio want to ba 
witbout them. Try it at otir axPenae. 








Helped Him Make Good 


“It ls only right for me to recarn- 
mand highly the Hawkins Guides. for 
they have been of the greatest asslat- 
ance tO ms in placing me in my pres- 
ent Position as Superintendent of Con- 
atruction Department of ona of Ohia‘’a 
largest Electrical Companies. 1 would 
like to see erery mao have a set of 













Havkina Guides.’’ It will cost you nothing to receive these books—to look lysis—electro plating—electro-therapeutle AUDEL & CO. 
Geo. Knecht, Calumbus. Ohio. them over- by them ale the ee se ee —X-rays, etc. 72 Fifth Avenue 
‘use them in your work—study theni—pick up seme In : 6. 
in the Naval Electrical Dept. formation that will inerease your earning abllity. We Pye. comely e pare ead New York, N. Y, 
- will ship you the entira set of 10 columes entirely FREE reter naex € compete 
The Hawkina Guides are erest belp This is a sign of our confidence In the guides. Fure llbrary. This index has been Please submit mae for 
to ma In the Naval Electrical Depart- gold does nat object ta being tested Keep them for planned to render easlly ac- examination Hawkine 






ment, which they cover very thorouxsh- seven days and if you do not decida that you can't get cessible all the vast infor- Flectrical Guides (bs ine 








iy. . J, Cornel], : i $1 each). Ship et once “ 
U. 8. Recelsiog Ship, Brooklyn. N.Y. Ta them. return them to us and owe us mason conta hs the aaa norte a eee - are 
: When you decide to keep them you only have to pay aL IL a) Isfactory I sgree to send you $1 
Superintendent $1.00 down and remit the halance of $9.00 on the sasy There ate over 13,- within seven daye and to further 
“IT am now superintendent of tha payment of $1.00 a manth till Paid for. 500 crass frefer- ? mall you $1 each month untill Peid 
Dunnrilie Hydro - Electric Syatems., Use thia coupon to get the hooks. It will pay you ences. Yau find 
and Hawkine Guides were a great help many tlmes over. what you want Slonature 
Yo me in holding down 6 responalble a : ~e —S a es 
Pesition.*’ to know in- 
WE smarts. punarite. oosrto. | THEO. AUDEL & CO. | srt. Qh occurstion . ened 






Wireless Operators 


"lI bave worked wirelesa for ten 
Feare—but I wish [— had thease books 
Years ago. es they have saved me & 
great deal of trouble’*’ H. Maraball. 

Bteamer M & B No. 2, 
Walkervills. 
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A REAL POSITION LIKE THIS—FOR YOU 


The country needs thousands of trained, Certificated 
Electricians to fill good positions—and at big pay. It’s 
all a matter of knowing how. and I will teach you by 
up-to-date, modern instruction. You can learn at home. 
without interfering with your regular work, by my highly 
successful method of Home J/ustruction in’ Practical 
Electricity. 


Prepare NOW and be ready 
in a few months to earn your 
$46 to $100 A WEEK 


Send for this Book 


My hook, “HOW TO BECOME AN EXPERT ELEC- 
TRICHEAN,” has started thousands of young men on the 
way to splendid success. .\ new edition of this has just 
been printed. 1 want every voung man interested in 
Electricity to have a copy, and will send you one, ABSO- 
LUTELY FREE AND PREPAID. Write me today. 


How I Train My Students 


As Chief Engineer of the Chicago Engineering Works 
I know exactly the kind of traming a man needs to enable 
him to get and hold good positions, and to earn big pay. 
[ have trained hundreds of men who are holding splendid 
electrical jobs. 

I give each of my students personal attention and a 
complete and thorough training. I give him a’ SPLEN- 
DID ELECTRICAL OUTFIT FREE, and much of the 
training is done by actual work. When my students 
graduate and receive their Certificate, they are ready for 
a real position. But still morc, at any time you wish you 
can come to our splendidly equipped Electrical Shops for 
special training. No other school can give you this. 


YOU CAN DO 


A Real Opportunity for YOU 


Wishing is never going to make your: dreams come 
true. You've got to stwdy—to learn. A man is worth 
possibly $2 or $3 a day from his neck down—and no 
more; but there is no damit to what he ean be worth from 
his neck up. 

A trained mind is what gets the big pay. It is tls 
training that you need, and I can train you in a few 
inonths. Are you ambitious to make a real success— 
then send me the conpon—today. 


Electrical Outfit FREE 


To every student who answers this ad I am giving a 
Splendid Electrical Outfit of standard size Electrical 
Tools, Instruments, Materials, ete., absolutely free. 
Furthermore, to every Electrical Student I give a truly 
c‘aluable surprise that I cannot explain here. 


Free Employment Service 


J am continnally receiving requests from employers 
to send them trained Electrical men. I assist my 
students to secure good positions. [ keep in touch 
with them for years, helping and advising them 
in every possible way. 


Write Now—Don’t Delay 


Delay never got you anything. 
Action is what counts. Get 













started—and get started now. se 
Write me. or send me the "SF 
coupon, right NOW. we 
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A Real Position 
Like This—For You 


The country needs thousands of trained, Certificated 
Electricians to fill good positions—and at big pay. It’s 
all a matter of knowing how, and I will teach yott by 
up-to-date, modern instruction. You can learn at home. 
Without interfering with vour regular work, by my highly 


successtul method of Hore TSE 1 Pee 
Electricity, 


Prepare NOW and be ready 
in a few months to earn your 
$46 to $100 A WEEK 


Send for this Book 


Ay book. “HOW TO BECOME AN EXPERT ELEC- 
TRICIAN.” has started thousands of young men on the 
way to splendid success. «\ new edition of this has just 

been printed. I want every young man interested 

in ilectricity to have a copy. and will send you 

one, ABSOLUTELY FREE and PREPAID. 
Write me today. 
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| give cach of my students personal attention and a 


complete and thorough training. I give him a SPLEN- 
DID ELECTRICAL OUTFIT FREE, and much of the 
training ts done by actual work. When my students 
graduate and receive their Certificate, they are ready for 
areal position. But séil more, at any time you wish you 
can come to onr splendidly equipped Electrical Shops for 
special training. No other school can give you this. 


A Real Opportunity for YOU 


Wishing is never going to make your dreams come 
true. You’ ve got to study—to learn. «\ man 1s worth 
possibly $2 or "$3 a day from his neck down—and no 
more; but there is vo limit to what he can be worth from 
his neck up. 

A trained mind is what gets the big pay. It is this 
traming that you need, and I can tram yon in a few 
months. «are you ambitious to make a real success— 
then send me the coupou—today. 


Electrical Outfit FREE 


To every student who answers this ad I am giving a Splendid 
lectrical Outfit of standard size llectrical Tools, instruments, 
Materials, etc., absolutely free. Furthermore, to every [Electrical 
Student 1 give a truly valuable surprise that I cannot explain here. 


Free Employment Service 


Jam continually receiving requests from employers to send them 
trained Electrical men. J assist my students to secure good posi- 
tions. | keep in touch with them for years, helping and advising 
them in every possible way. 


Write Now —Don’t Delay 


Delay never got you anything, Action is what counts. Get 
startedd—and get started now. Write me, or send me the coupon, 
right NOW’. 


L. L. COOKE, Chief Engineer 
CHICAGO ENGINEERING WORKS 
441 Cass Street Dept 24 Chicago, If. 


YOU iT 





You benefit by mentioning the “Electrical Experimenter” when writing to advertisers. 


WWW.americanradiohistorv.com 


April, 1919 ELECTRICAL EXPERIMENTER 849 


DOT OT EOD EE NO 


Se 





wh 


The Burgess BLUE BOOK | 


for all Practical Men and Electrical Students 


(See review of this book by Editor in December issue of your Electrical Experimenter page 568) 


| have prepared a pocket-size note book especially for the 
practical man and those who are taking up the study of elec- 
tricity. It contains drawings and diagrams of electrical ma- 
chinery and connections, over two hundred formulas for 
calculations, and problems worked out showing how the 
formulas are used. This data is taken from my personal note 
book, which was made while on different kinds of work, and 
] am sure it will be found of value to anyone engaged in the] 
electrical business. 


The drawings of connections for electrical apparatus manny ¢ - 
include Motor Starters and Starting Boxes, Overload r * o Figure 
and Underload Release Boxes, Reversible Types, Eleva- Weight of Wire, Wire Gauge Rules, Ohm's Law, Watt's 
tor Controllers, Tank Controllers, Starters for Printing Law, Information regarding Wire used for Electrical 
Press Motors, Automatic Controllers, Variable Field Purposes, Wire Calculations, Wiring Calculations, Hlu- 
Type, Controllers for Mine Locomotives, Street Car mination Calculations, Shunt [nstruments and How to 
Controllers, Connections for Reversing Switches, Motor Calculate Resistance of Shunts, Power Calculations, 
and Dynamo Rules and Rules for Speed Regulation. Efficiency Calculations, Measuring Unknown Resis- 
Also, Connections for Induction Motors and Starters, tances, Dynamo and Dynamo Troubles, Motors and 
Delta and Star Connections and Connections for Auto Motor Troubles, and Calculating Size of Pulleys. 
Transformers, and Transformers for Lighting and Power Also Alternating Current Calculations in finding Im- 
Purposes. The drawings also show all kinds of light- pedance, Reactance, Inductance, Frequency, Alterna- 
ing circuits, including special controls where Three and tions, Speed of Alternators and Motors, Number of 
Four Way Switches are used. Poles in Alternators or Motors, Conductance, Suscep- 
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The work on Calculations consists of Simple Electri- 
cal Mathematics, Electrical Units, Electrical Connec- 


tance, Admittance, Angle of Lag and Power Factor, and 
formulas for use with Line Transformers. 


WHAT PRACTICAL MEN SAY ABOUT THE “BURGESS BLUE BOOK’”’ 


Received your “Blue Book” and must say it is the best book 
l ever saw. | showed it to a friend of mine and he refused to 
give it back to me but he paid me a dollar and told me to get 
another. Rather than be without this book 1 am sending Money 
Order for three of them so 1 can show them to two more of my 
friends and have one left for myself. Wishing you would mail 
them at once, ] am Yours very truly, 


JOSEPH BRAITHI. Electrician. 


adison, Wisconsin. 


Your "Blue Book" received and it is just the book | have 
been looking for. Please mail me three more by return mail for 
which ] am enclosing Money Order. Respectfully. 


V. E. JOHNSON, Western Union Tel. Co. 


Marion, Ohio. 


Have received the copy of the “Burgess Blue Book" and am 
very well pleased with the easily found formulas and data con- 
tained in it. 1] am enclosing Money Order for four additional 
copies. Very truly yours. 


THURE C. ANDERSON. 
Ridgeway. Penn. 


1 am enclosing three dollars for which please send me three 
copies of the “Burgess Blue Book’, 1! showed the copy I got 
last week to some friends and three of them asked me to get 
them one. Very truly yours. 


CHAS. H. DAVIS. 
Los Angeles, Cal. 


l received your “Blue Book” and after I looked over it 1 see 
that it is a very useful book. After ! showed it to some fellows 
they wanted a copy also and I am enclosing Money Order for 
which please send me three at once. Yours very truly, 


R. S. SWANSON. 
St. Paul, Minn. 


1 received the three books | sent for and the next day | sold 
them. The fellows think they are well worth the price. Please 
send me three more for which | am enclosing Money Order. 

Yours very truly, 


R. S., SWANSON. 
St. Paul, Minn. 


AN OPPORTUNITY FOR YOU TO MAKE SOME MONEY 


To help get the ‘Burgess Blue Book’’ to the men who need it the most, we have established a resale 
discount to which those who have purchased a book from us are entitled. The ‘Burgess Blue Book 
is not sold through the regular book dealers so we offer the regular book dealers’ discount to men 


who will take orders and send them in to us. 


In this way the ‘Blue Book” is only sold by those who 


know its value and we feel that this arrangement is much more satisfactory to the purchaser, than if 
he bought it through the regular book-selling channels. The book practically sells on sight, as a man 
engaged in practical work realizes when he sees it, that it contains information which 1s extremely 
useful and which is difficult to obtain in any other way. 


The Burgess BLUE BOOK Will Be Shipped, Postpaid, on Receipt of $1.00 


Send dollar bill, money order or check. J guaraniee satisfaction or will 
return your money if you decide not to keep the book after using it for five days 


BURGESS ENGINEERING CO., tiriise sana street 





YORKE BURGESS, Consulting Engineer 
Chicago, Illinois 
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FEW weeks ago Marconi startled the world 
by stating that he had often received strong 
wireless signals which seemed to come 
from beyond the earth. {1 a recent inter- 
view publisht in the New York Evening 
Post Nikola Tesla, too. reminds us that he 
had made known to the world years ago 
the fact that extra-planetary signals were recorded in his 
Colorado Laboratory. That was in 1899, before the world 
dreamt of wireless. 

Even today announcements such as the above are made 
light of by editorial writers and others of limited sci- 
entihe perception. For the earth-bound layman. still 
persists that intelligence can only exist on Earth. Such 
childish reasoning shows what sort of “intelligence” 
blossoms on this planet. It never occurs to these review- 
ers to question why Nature in her Wisdom should have 
singled out the little speck called Earth, on which to 
plant beings endowed with reason. Why should there 
be such an exception? Life in some form or other is 
certain of being found on myriads of worlds thruout 
the Universe. And if onc world dies, all life does not die 
with it. Svante Arrhenius shows us how life-hearing 
spores are carried by the pressure of light thru inter- 
stellar space. notwithstanding the absolute zero which 
prevails tnere. 

In our planetary system, conditions for life, such as we 
know it, probably only exists on two planets: Mars and 
Venus. Life on the latter being more or less doubtful, 
due to its heavy water-laden atmosphere, there remains 
Mars. a body much older in evolution than the earth. 
Conditions on Mars we know by direct observation as 
well as deduction are favorable for lifc, and we may 
be certain that it exists there. And tf we once grant 
this, we must also grant that it must have existed for 
hundreds of thousands of years prior to that on Earth; 
consequently Martian civilization must be thousands of 
ycars ahead of ours. 

From this we must deduce again that the Martians 
probably signaled to us ages ago, when prehistoric man 
still roamed the forests. But why go so far back? Sup- 
posc the Martians had sent us radio messages only 
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thiray years ago. We could never have received them, 
for we then had no means of recording them. Detectors 
and audions were undreamt of, 

In all this warped logic, we presuppose wireless sig- 
nals. But why should a civilization so far ahead of ours 
use—to them—obsolete radio waves, which, like as not, can 
never hope to bridge 35 million miles! if the Martians 
are signaling to us, you may be certain that they use an 
entirely different means than Radio. To he sure, it may 
turn out to be one of the many wave forms of the 
ether, but we can only make a poor guess at it todav. 
Meanwhile Martian signals probably fly about our heads 
day and night, as they may have for thousands of years, 
but we are still deaf and blind to them. The Martian 
Wave Detector still remains uninvented. At that the 
Martians probably have used many methods on us. It is 
not even impossible that they may have used reflected 
sun rays. Bell and Tainter in [880 demonstrated a “wire- 
less” telephone—the Photophone—by making use of a 
vibrating light ray falling upon a selenium cell. Speech 
was transmitted over many miles this way. With neces- 
sary refinements such a system might bridge interplaneta- 
rian space. 

As to one planet understanding the other, that is of 
course child’s play. Still, many humorous editorial writ- 
ers have misgivings on that score. They are afraid that 
on Mars 2 -+- 2 might equal, perhaps, 5 or 3, so how 
could we get together, they ask. 

A simple example might serve as an illustration. Sup- 
pose an American aud a Frenchman, neither knowing the 
other's language, were connected by a long telegraph line. 
Both are ignorant of the code. But both have enough 
sense to tap the key. Suppose both have the desire to 
enter into communication, what will they do? Tap out 
dots from one to ten, of course. Thus. . 
etc, It will not take them many months, ‘if they keep at 
it, to work out a sort of “international” language by 
means of dots. And the higher their intelligence, the 
quicker will they understand each other. 

That is the basis of interplanetarian communication. 


H. GerNSBACK, 
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Remarkable / 
Charts OFFER 


We want ambitious men and women to have these ] 
8 Anatomical aod Physiological Charts (with Bound n t remarkable 














Mannal Key) Waodsomely Litbogrepbed Ia Charts which are a visual demonstration of Chiropractic, the new 


Lifelike Colors. science of Drugless Healing. This offer is now made to show the 

Ae opportunities now open to Chiropractors. We also explain how we 

4 Original Compecdigraphs. give a practical training by mail in this dignified, paying profession. 
f your desire is to enter an uncrowded field—if you want to achieve 

5 Mlustrative Spioal Columns. financial independence and social standing, at least investigate. 


Your request on the coupon below is all that is necessary. 
5 Colored Nerve, Paio Area and Coocussice 
Charts. 


2 oreo  Drugless Healing 


The 72-page book and other literature we send on 
request shows the immense possibilities for Chiroprac- 
tors of both sexes. The puhlicis awakening to the fact 
that drugging to cure disease is in many instances, a 
fallacy. They are ready to welcome the practitioner 
who relievesand heals without nause- 
ous dosing. The Charts show how the 
science of Chiropractic is appliey 
They reveal facts about the human 
body, instructive to thelayman. You 
should obtain them without f ail. 


$3000 to $5000 


a Year 


Many Doctors of Chiropractic 
earn $5,000 a year and more; some 
upwards of $10,000. Dr. M.D. Moore 
of Ky., reports an income of $9,000 a 
year. Dr. L. H. Roche, New Jersey, 
99.500; Dr. Hanna of Florida, over 
$9, 000 yearly. What others are doing 
you should be able todo. A diploma 
gives you the same opportunity—is 
evidence that you are master of a 

- profession of dignity, prestige and 
| influence. 


Our Lessons 
Teach You 


how to make Spinal Adjust- 
ments for speedy relief of 











Headache Neuralgia 
Indigestion Neuritis 
Lumbago Catarrh 
Epilepsy Fevers 
Pleurisy Jaundice 
Constipation Dyspepsia 
Rheumatism Paralysis 
Asthma Etc., Etc. 






Be a Chiropractor :=.. 


By the American University system of instruction, you can become a Doctor of Chiropractic hy Q=== = = a oe oe 
studying in spare time at home or in class at the University. You do not require special talentor 
advanced education. A common school education and the ambition to succeed are all that is 7? Free Charts 
necessary. You will be trained under the direction of Chiropractic specialists who will teach 
you thoroughly the principles and practice of the profession. You will graduate with the ‘AMERICAN UNIVERSITY 
degree of Doctor of Chiropractic. 7 Manierre Bldg., Dept. 456 Chicago 


a This coupon will bri ng full informa- Gentlemen: Without coset or obligation, send 
Mail the ¢ oupon tion about this new, interesting and Yee youn Bice Ne Ghat Omega Leer 
profitable calling which any intel- 
ligent man or woman can readily master by our method—also information on 


bow you can get these 22 instructive Charts. Send coupon for this free eH er ha Na nna cnnsetnnonenes tact aceenenenvsntetentsnnenne,cneeennsennnsn 
AMERICAN UNIVERSITY "Address ......... rgiithen egy lagen sasha Pe nn 
Manierre Bldg., Dept 456 Chicago, Illinois %c,, _ _ 
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As experts Know it 
SENT FREE FOR INSPECTION 


Learn electricity as you would in actual 
PRACTICE—in accordance with the methods 
employed by the highest paid electrical experts 
in America. The New McGraw-Hill Library 
of Practical Electricity contains the actual work- 
ing facts which you need in order to succeed in 
the electrical field. Terrell Croft, formerly 
with the Westinghouse Company, makes the 
conquest easy for you. 


A New Standard in Electrical Literature 


The New Library of Practical Electricity by Terrell 
Croft marks a new era in electrical literature. 

The great field of electrical engineering, with its limit- 
less possibilities of earning power, is brought to you in a 
form that makes success easy. The Library is a creation 
—an achievement that is without parallel in technical 
literature, because it sticks to actual practice throughout 
its 3,000 pages. 





3 Von A letter that means something to YOU— 


. McGRAW-HILL BOOK COMPANY, Inc. 
Flexibly bound 239 West 39th Street, New York,,N.Y. 


Gentlemen: In an attempt to express 


Pocket size 


3000 pages myself about CROFT'S NEW LIBRARY OF 
2100 illustr PRACTICAL ELECTRICITY, I have never 
a oe seen, and do not believe there was ever 
tions printed in the English language, a more 


* comprehensive set of books. it is a library 
Everything that is just as valuable to the novice as to 


you must know the expert, because it is al! practice. 
Respectful] 
abo electri- P Ys 
a th GUY H, PEIFER, 
city at e Chief, Doplian Silk Corporation, 
finger’s end Hazelton, Pa. 


for a complete 

Electrical 

Education— 
Payable $2 


Per month 





Learn 


as you 
would 
in actual 
in actual | 
get Croft’si 
Library 
NOW 
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NOT ONE PENNY IN ADVANCE | 


You have always wanted a compact set 
of hooks containing the solution to all your 
electrical prohlems. You have wondered if 
i¢ were possible for any author to place 
himself in your shoes, and explain the very 
problems that face you every day. You 
have picked up books that covered the other 
fellow’s problems, hut not yours. These 
books seemed to touch on everything except 
the matters that pertained to your own 
work. 


They 
They were 


These books were not complete. 
were probahly out of date. 
probably not practical, 


You have said yourself and heard others 
say, “I want books that fit into my work. 
The man who writes those hooks must un- 
derstand my work, and know what he is 
talking about. I like to go into theory and 
the higher sphercs of clectricity occasionally, 
hut not while I am on the joh. Then I 
want plain facts, plainly stated. I want 
hooks that bave anticipated my problems 
and figured them out for me.” 


Your wants have heen anticipated and 
met in the new Croft Library. It is a 
seven-year undertaking recently completed 
by a man whose experience covers the whole 
held of electrical practice. 


Examination will show why Croft’s Li- 
hrary is now the accepted standard. Why 
it is used by the highest authority as well 
as the lowest heginner. Examination will 
show how it is revolutionizing the methods 
of teaching the practical side of electricity. 


Examination is absolutely free. 


Merely 
return the coupon below. 


Now is 


Old books won't do. 


ence will not serve your purpose. 


Practical books are easiest mastered. Practical books, writ- 
ten by practical men, teach you accurately and rapidly. There see fi 
is nothing in the Croft Library which you cannot understand. 
Terrell Croft tells you the secrets of success in electricity in 


Nothing is left to the 


plain words, figures and illustrations. 
imagination. 
or higher mathematics. 


Send now for these eight volumes. 
electricity you possess, 


success. Inspection will prove this. 


There is no guesswork. 


,No matter how many books on 
you are unfair to yourself unless you take at 
advantage of this free examination privilege. 


: No matter whether you ing by 
are beginner or expert. these books will sbow you the clear road to 


READ THIS— 


McGraw-Hill Book Company, Inc., 
239 West 39th St., New York. 
Gentlemen: 


I am enclosing money order for $2.00, which 
I believe is my last payment on Library of 
Practical Electricity. I wish to say just a word 
about the books. | want to go on record with 
the statement that they are absolutely the best 
set of books ever published for the man on the 
job. To have these books and get familiar with 
them makes one want to meet and talk with Mr. 
Croft. As a rule books which claim to be self 
educational are very incomplete and well padded 
with tables, etc., which one may find at any 
time in catalogues, but I will say Mr. Croft has 
certainly gotten away from this. A man who 
cannot read these books understandingly is hope- 
less. There never was a correspondence course 
even with the aid of personal letters, that could 
give a man real knowledge as these books do. 
Iam Chief Electrician at a State Institution here 
and have use for these books every day. 1 fear 
no job because I know that if I cannot solve the 
problem, I’ve a friend at bome in Mr. Croft's 
books, who will come to my aid. 


Yours truly, 


E. E. CONYER, 
Anna, Ifl. 


Books 


Not one cent in advance—Just the coupon 


Meet Terrell Croft 


Be guided in your study of ese Dy 
an experienced Electrical eee of bigh 
professional standing. Terrell Croft. author 
of 7 of these volumes. climbed from the 
ranks to Electrical Engineer with the 
Westinghouse Company. He gained his 
knowledge with his sleeves rolled up and 
bas met your prohlems in advance. He 
tells in plain, understandable language how 
to proceed by the best and most practical 
methods. 


the time to master Electricity—Now 
is the time to prepare for a high salary 


i Amateurish books won't do. 
compiled by “desk authors” or men with no practical experi- 


Examine this new Library for ten full days without expense. 


t for ten days. 


practice. 
Buckets, and refer to them 


There iS no theory have heretofore taken hours. 


Then send us $2 per month for eight 
set entirely 
You risk noth- 
the attached 


mouths, or return § the 
our expense, 
returning 


coupon. 


ACT NOW 


Mc Saw-Aul Book (-rc, 


239 West 39th Street, New York, N. Y. 
Publishers of Books for Engineers Since 1876 
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; Look at the hundreds of illus. 
trations that clear up all the mysteries in electrical 
Stick a couple of the volumes in your 
during the day. 
igure out in an instant the problems that 


urittig f 


Find out for yourself why it is now taking the lead in 
electrical hook sales in America. 


Use the hooks as you () 


Gentlemen: 


| Dink charges 


days’ free examtnation. 


paid, 
for return shipping instructions, 


Naimie, SGA canteens: 
Home \cklress. 
City ancl State. 
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NEW YORK 
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factory, I will send $2 in ten days 
and $2 per month until $16 has been 
If nat wanted I will write you 





Wiease send me the Library 
of Practical Electricity (ship- 
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Master Electricity By 
Actual Practice 


The only way you can become an expert is by doing the 
very work under competent instructors, which you will be 
called upon to do later on. In other words, /earn by doing. 
That is the method of the New York Electrical School. 


Five minutes of actual practice properly directed is worth 
more to a man than years and years of book study. Indeed, 
Actual Practice is the only training of value, and graduates 
of New York Electrical School have proved themselves to 
be the only men that are fully qualified to satisfy EVERY 
demand of the Electrical Profession. 


The Oldest and Only Institution of 
the Kind in America 


At this “Learn by Doing” School a man acquires the art 
of Electrical Drafting; the best business method and ex- 
perience in Electrical Contracting, together with the skill 
to install, operate and maintain all systems for producing, 
transmitting and using electricity. A school for Old and 
Young. Individual! instruction. 


Over 5,000 Graduates are Successful Men 
in the Electrical World 


No previous knowledge of clectricity. mechanics or mathematics is 
necessary to take this electrical course. You can begin the course now 
and by steady application prepare yourself in a short time. You will 
he taught by practical clectrical experts with actual apparatus, under 
actual conditions. 


eee ew eee ee ee 
New York Electrical School! i . 
29 W. 17th St., New York, N. Y. Let us explain this course to you in person. If you can't 
Sen : call, send now for 64-page book—it’s FREE to vou 
Please send FREE and without obligation to 4 
MWe vour 64-page baok : 
B 
oa | New York Electrical School 
(ADDRESS) A 29 West 17th Street, New: York 


u benefit by mentionsng the “Electrical Experimenter’” when writing to advertisers. 
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Grand Opera in Your Home 


ANY thousands of people music- 
ally inclined are deprived of hear- 
ing our great operatic stars 
mainly on account of the high 
price of admission, also because 
of the limited seating capacity of even our 
largest opera houses. Take for instance a 
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By H. GERNSBACK 


limited income prefer such seats and, therc- 
fore, the gallery is usually made up entirely 
of really music-loving Italians. 

Suppose that all you had to do was to step 
to the telephone at 8.30 in the evening, no 
matter if you lived in New York or any- 
where else in the country, and immediately 
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one great technical difficulty at that time 
which only durtng the past two years has 
been overcome. 

While it is a coinparatively simple thing 
to place sensitive microphones about the 
stage and on the other end of the line con- 
nect a loud speaking telephone in order to 
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Copyrisht. 1914, by E. P. Co. 


Due to the Invention of the Audion, It Is Now Feasible From a Technical Standpoint to Connect to One Stage As Many As Fifty 
Thousand Telephone Subscribers, All of Which Can Listen Simultaneously to Our Great Opera Stars. The Invention of the Loud Talking 
Telephone Also Has Made It Possible for the Entire Family to Hear the Music As Pictured Above. 


“star’ performance at the Mctropolitan 
Opera House, New York City., It is neces- 
sary to secure tickets wecks ahead if one 
wishes a good seat in the house, otherwise 
it ee impossible to make a reservation 
at all. 

While seats may be bought at low prices 
“up in heaven’, only our Italian friends of 


had the whole room filled with Caruso’s 
voice. Would this not appeal to vou. pro- 
viding of course that you were musically 
inclined? All this is now possible, and, we 
helieve, will shortly come ahout. While 
of course the idea itself is nothing new— 
it having been tried thirty years ago to 
transmit music in this manner,—there was 
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listen. to the transmitted music, it ts quite 
a different problem to connect say (wenty 
or forty thousand suhscribers’ lines to these 
microphones and then reproduce the music 
at the end of all these thousands of cir- 
cuits. The reason 1s that heretofore we had 
no satisfactory instrument whereby the 
(Continued on page 924) 
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New York to Chicago Via the Air 


in L'welve Hours 


“6 IRLINE TICKET for Chicago, 
Please.” “Yes, sir: five hundred 
and twenty dollars. Please. The 
next ‘liner’ leaves in half au hour 
for Chicago and way stations," 

replied the ticket agent of the Trans- 

Continental Airline Company on a bright 


SAS 





It is proposed to form a company with 
four dirigibles and two main terminals, ane 
at New York, the other at Chicago. The 
dirigibles are to be of the Zeppclin type, 
with rigid housing and multiple conpart- 
ment structure. The U. S. War Depart- 
ment’s wonderful new discovery, Helium 
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Balance and altitude will be adjusted by 
expansion or compression of the gas. 

The crew will consist of the captain, 
navigator, chief and two assistant engi- 
neers, wireless operators, steward, cook, 
waiter and maid. 

In regard to the landing places, which 
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@ 1919 by FE. F Ce. 
Regular Air Line Passenger and Freight Transportation Between the Larger Citles, Particularly New York and Chicago, Promises to 
Become an Accomplisht Fact This Spring. A Company Has Already Been Formed to Develop and Promote This Project. Ali the Usual 
Conveniences Will Be Available to Passengers, Besides Wireless Communication, Mali Service, Sleeping Quarters and Aerlai Promenade, 
Not to Mention the Most Wonderful Scenery ever Presented to Alpine Teurlsts, for These Giant Airships Will Fly Right over the Mountains. 








June morning in the year 1919. At least 
that is a fair sample of the conversation we 
may find quite common in a few months 
or so, if the plans of one of the largest 
aérial transportation organizations material- 
ize in any such manner as their originators 
predict. Complete arrangements for the 
construction and operation of a line of 
passenger carrying dirigibles between New 
York and Chicago at an initial charge of 
sixty-five cents a mile for each passenger 
have been made by J. M. McElroy, chief 
engineer of the Sturtevant Aeroplane Com- 
pany, of Boston, in collaboration with Noble 
Foss, one of the officials of the corporation 
and a son of former Governor Foss, of 
Massachusett 

Announcement of the big undertaking was 
made recently by the Massachusetts Air- 
craft Association, which held its annual 
aeronautical exposition at Madison Square 
Garden and the Sixty-ninth Regiment Ar- 
mory from March |] to 15, inclusive, in co- 
operation with the \War and Navy Depart- 
ments. 


gas, will be used, thus removing the danger 
of fire. The airship will be 425 feet in 
length and forty-five feet in diameter. Its 
engines will have a horsepower of 1,200. 
The bag will have a capacity of 650,000 
cubic feet of gas, providing a gross lifting 
power of twenty tons at sea Icvel. This 
would mean a practical net lift of ten tons. 

It is estimated by Mr. McElroy that a 
speed of seventy miles an hour can_ be 
maintained and that the trip from New 
York to Chicago could be made in comfort 
in less than twelve hours. 

“The cost per mile, roughly speaking,” 
says Mr. McElroy, “would approach sixty- 
five cents per passenger, or $520 for the 
entire trip in either direction. There is 
no doubt but that after the line is run 
for some time, it will be possible to cut 
down the rate considerably.” 

Each dirigible will have accommodations 
for twenty-five passengers. The power 
plant will consist of two engines, side by 
side, driving thru gears a central stub 
shaft mounting a variable pitch air screw. 
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with dirigibles is a great problem, Mr. 
McElroy says: 

“ft @ reasonable to believe that hill 
walled landing zones could be located, or 
natural depressions in the earth could be 
enlarged to offer breakairs to permit the 
air liner to come down safely. The termi- 
nals at either end of the New York-Chi- 
cago route could be floating piers secured 
at one end, so as to swing with the wind 
to permit easy housing of the ship.” 

With regard to the possibility of trans- 
Atlantic flight. Mr. McElroy says: 

“When we have put the New York-Chi- 
cago route into successful operation then 
it is time to throw a line across the pond 
aud do a real job.” 

Apropos of transcontinental aerial trans- 
portation we find much food for thought 
in a speech recently made by Allan R. Haw- 
ley, president of the Aero Club of Amer- 
ica, hefore the National Rivers and Har- 
hors Congress, at \Washington. D. C., on 


(Continued on page 915) 
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Guiding Airships With the ‘Radio Barrage”’ 
Invisible Walls of the Ether 


UST at this time, when our army and 
navy officials, and many airplane 
builders, are taking steps for the 
commercial development of the air- 
plane and dirigible, along industrial 

and governmental lines, is it not  prac- 
ticable, as well as advisable for radio in- 
ventors and engineers, as well as others 
concerned, to give thought to those essen- 


tial safety devices wliuch cotne within the 
scope of radio-communication and con- 
tro]? 


I venture to say that if there was any 
one device used in the European war which. 
contributed to the success of the Allies in 
their supremacy of the air, it was radio- 
communication, both telephone and_ tele- 
graph. By means of it the fighters in the 
air were at all times able to talk and sig- 
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This ts the Only Feasible Way of Signailng Location and Weather Data to Aérial! Craft In Stormy and Especially Foggy Weather. 


Walter I. 


By DR. LEE de FOREST 


pilots 11 case of fog, cloud or other inter- 
ferences. Will it not be necessary, for ex- 
ample, to establish a regular “trafhe squad 
of the air,” for those cities in the principal 
lines of communication? The use of the 
human voice in sounding a warning, with- 
out wires, is already an accomplished fact; 
at Point Judith Light, where the Radio- 
phore, at regular intervals, calls ont to the 
ship operator: “Point Judith Light,” and 
then in a weaker voice: “You are getting 
closer—Keep off.” 

By means of a number of wireless sta- 
tions placed around any given city, why can- 
not we do likewise in the matter of our 
radio traftic squad of the air? So that when 
a pilot comes within range, he would re- 
ceive a message such as the following: 

“Buffalo Ofice—Turn West by South, and 
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with extraordinarily tall buildings with con- 
sequent ait pockets. 

By arrangement of antenna or reflectors 
not unlike those used behind large search- 
lights, a beam, or narrow zone of wireless 
waves, invisible to the eye of course, could 
be set up. This would necessitate the use 
of very short wave lengths, of only a few 
meters, far shorter than the wave lengths 
used today in radio-communication. This 
feature would also have the advantage that 
these short wave lengths would not inter- 
fere at all with existing radio-communica- 
tion. All this short wave vertical radia- 
tion would be controlled hy the automatic- 
ally repeating phonograph, similar to the 
a ae arrangement at Point Judith 

ight 
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Copystight-1919-by E. P. Co. 
The Airships of Tomorrew WIIl be Guided by Wireless Telephone Signals, Possibly Arranged in “‘Barrages” or Walls, as Here Ilustrated. 


Prof. 


Schlichter, of Columbia University, Has Also Recently Advocated the Use of Powerful Wlreless Signaling Stations for Guiding 


Trans-Atliantic Seaplanes in Their Proposed Trips Across the Ocean. 


nal with their commanding officers at head- 
quarters, and after a personal examination 
of the various kinds of apparatus used by 
the different countries, all of which pay high 
tribute to American genius, [ feel ] am 
fully justified in predicting an even greater 
use of radio contro) and communication for 
peace purposes. 

One of the first questions to be take 
up, it seems to me, when we have reached 
the point of regular passenger and freight 
traffic by air, is that of proper warning to 


Pick up Cleveland,” or again such warn- 
ings as, for example, it will be necessary 
to inform the pilot of weather changes: 
“Weather \Warning—Your are nearing a 
storm area—Cyclone Ahead,” etc., ete. 

‘There should be. no doubt. a continual 
“radio barrage,” or zone of automatic 
warnings thro which airplanes must pass 
in approaching regions where air trafhc 
is dense; namely, around landing stations, 
and especially so near steep mountain 
rages and peaks, or cities like New York, 
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clamped to his head in the helmet, would 
hear these safety signals as he flies thru 
these invisible walls of etheric warning, in 
ainple time to govern his course accord- 
ingly. 

With the mastery of the air for govern- 
mental, and for commercial purposes, al- 
ready at hand, certainly the question of 
radio control, and of traffic regulation. is 
of prime importance, worthy of the tmme- 
diate interest, and of the hest thought in 
the radio world. 
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How Electricity Serves World’s Largest 


Hotels 


Do you know that the two largest hotels in the world have just opened in New York City, cach one with over 2,000 guest rooms and 
a bath in every room? One of these hotels has, among other startling new features, an electric autamobile elevator, which carries the 
guests: motor cars up to the grand ball room floor, so that milady and her escort do not have to pass thru any chilling winds when 


arriving at the hotel. 


These hotels are veritable cities in themselves, and cither of them has more telephones than the entire nation of 


Greece. One hotel has the largest electric laundry in the world, not to mention the gigantic dining rooms, ball rooms, kitchens, STIMIMNANG 
fools, children’s open-air playgrounds, and a whole regiment of employees. 


HE two largest hotels in the world 

recently opened in New York City, 

one, the “Hotel Pennsylvania,” op- 

posite the Pennsyivama Railroad 

Terminal at 33rd Street and 7th Ave- 
nue, and the other, the “Hotel Commodore,” 
located adjacent to the Grand Central Ter- 
minal, and built directly over both thre 
Queensboro and Lexington Avenue snb- 
ways. There are so manv hundreds of in- 
novations and conveniences which have been 
developed and applied to these—the last 
word in Hotelduin—that one can hardly 
judge of the undoubted value of all of these 
important and elaborate appointinents with- 
out having actually visited such an estab- 
lishment in person, Take, for example. the 
gigantic proportions of the Hotel Pemnsyl- 
vania with its 2,200 rooms and bath. This 
hotel can accommodate 3.500 registered 
guests with rooms, not to mention several 
dozen additional small-town populations, 
which it can easily entertain in the grand 
ball room and its six well appointed res- 
taurants, also numerous private banquct 
rooms and private dining rooms, not 
forgetting the roof garden, which is one 
of the most beautiful and perhaps the larg- 
est in the world, Besides a capacity of 
3.200 guests with rooms, 3,000 additional 
guests may be entertained in the several 
restaurants including the roof garden, or 
the total capacity of 6.500 guests. which ts 
a respectable little city all by itself. 

If you haven't already visited one of these 
magnificent and beautifully appointed 20th 
century hotels, you will probably wish to 
know what conveniences are provided for 
the guest, and with that very object in 
mind, the writer paid a special visit to 
these establishments and enjoyed an after- 
noon off from the editorial rub-duh, amid 
the Nlowering palms and the arom: of one 
dollar Havana perfectos arising from the 
“loungees” rechining luxuriously on the 
thousand dollar leather settees, which grace 
the main lobby. This wonderful lobby is 
furnished in handsome imported marble and 
is lithted by reflected leams passing thru 
a richly designed leaded glass ceiling. Both 
the Hotel Pennsylvania as well as the I lotel 
Commodore have the same transit facilities, 
1.e., both have subway as vell as railroad 
service, the one the Pennsylvania Railroad, 
and the other New York Central Lines. 
There are underground passagewars in 
either case leading from the railruad ter- 
minals directly into the hotels, and special 
elevators for this service to carry the guests 
to the floor of the inain lobby or vestibule. 
lf one arrives by subway from up or down- 
town New York, he finds the same conven- 
rences awaiting him, and is whisked from 
the subterranean passageway to the splen- 
dor of the main lobby by elevator. which is 
operated by voung women nattily attired in 
spic and span uniforms. There is even a 
woman “elevator starter —and speaking of 
elevators, the Hotel Pennsylvania hoasts of 
a total of 27. In the following description 
of the hotel features, as the writer found 
them, the Hotel Pennsylvania is inferred, 
except where otherwise mentioned. 

On arriving on the floor of the main 
lobly. which is certainly a magnificent piece 
of architecture, cne finds that the principal 
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and most important conveniences of the 
hotel are at once available. Among other 
appointments immediately accessible and 
available from the lobby are the main Din- 
ing Room, the Palm Room, used for after- 
noon teas, ete., the men’s café, the men’s 
bar, the grill room. and in the basement the 
most attractive barber shop imaginable, re- 
splendenut in handsome tile and marble with 
leather lounges, and adjacent to these the 
handsomest array of lady manicurists ever 
seen this side of Paris. While dining in the 
grill room, you may, if you wish, have a 
one-step or fwo with your guest on the 
highly polished dancing floor in the center 
of the rooin, while the Original Dixy Jazz 
Band turns loose the jazziest jazz you ever 
shook a foot to. Considering for the mo- 
ment that some rainy afternoon you might 
happen to pop in at the “ Pennsylvania’ from 
the water-proof subway, and that you might 
find at arriving in the royally appointed 
lobby that your capital was limited to the 
large sum of 15c, due perhaps to the effi- 
cient activitics of an unknown pickpocket 
on your ride up to the hotel, you can still 
enjoy yourself ostentatiously by repairing 
tu the basement floor, where there is a 
“Ouick Lunch Restaurant,” which will ac- 
commodate several hundred guests, who 
inay for one reason or another wish to en- 
joy a l5e or 25¢ meal. That is what you 
call real service, and both of these hotels 
are out fur service with a capital “S,” 
first, last and always. Later, when you are 
assigned to the guests’ floors and see the 
layout of the rooms, you will find that 
tlhiese hotels undoubtedly count on a heavy, 
transient traffic. the suites in most cases 
consisting of from one to three rooms and 
a bath. 

The lower part of the hotel is well shown 
in the accompanying illustration, and of 
course there are many rooms and conve- 
niences not shown for obvious reasons, ow- 
‘ng *o their location on other parts of the 
4cezzanine flours, et cetera, which cannot 
be brought out in the limited size of our 
illustration. The mezzanine floors, just 
above the main or strect floors, contain the 
private offices, and also there are sleeping 
and living quarters on these floors for the 
cuiployces. On the first mezzanine floor 
there are exhibition rooms for business 
purposes, and on the second and third mez- 
zanines. dining roams for the employees. 
On the third mezzanine we find the "Grand 
Ball Rooin,” which is most beautifully 
decorated in pleasing colors which do 
not jur or irritate the eye as clo some of 
these large public rooms in similar estab- 
lishments. The general decorative scheme 
thruout the hotel, it may be said, ts one of 
good taste and extremely homelike. The 
service is carefully worked out to give 
this feeling at every turn. 

The largest private telephone exchange 
extant, with capacity for 3.340 extensions, 
260 trunk fines and 23 operators is con- 
nected to the various reoms and other 
parts of the hotel, and this is located on the 
second mezzanine floor. 

In the telephone exchange are also lo- 
cated a large hattery of “Telantographs’— 
the electric machines that write—and both 
of these recently opened hotels have been 
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very lavish in their telautograph equipment. 
The Hotel Pennsylvania has at present some 
200 telautographs, and more will undoubt- 
edly \e added later as demands require 
them. The telautograph equipment at this 
hostelry has been very carefully worked out 
by skilled engineers, and it undoubtedly is 
one of the best that the writer has ever seen 
put into operation. More will be said with 
reference to the telautograph system anon, 
and for the present it will be of interest 
to the reader to note what happens when a 
guest is to be paged. In most hotels, at 
least in the smaller hotels, a guest ts not 
paged except in the tnain lobby and dining 
room, but at the “Pennsylvania”, when an 
outside party or a guest calls up the tele- 
phone exchange, and the operator writes 
down the name of the person who is 
wanted, the following operatious ensue: 
the telephone operator,—(and they are all 
good looking, take it from your Uncle Dud- 
ley, for he had the good luck to actually 
visit this “holy of holies’, past the door 
of which no man mav enter, excepting that 
he has a pass signed by the powers that be 
in the telephone world),—proceeds to write 
the name on the fransmitting platen of her 
telautograph, there being a telautograph 
for eaeli of the 23 telephone operators, and 
simultaneously the written name appears in 
the main dining room, grill, bac, roof gar- 
den and the office, as well as at the bell 
captain's office in the main lobby, so that 
when the name is called out by one of the 
belthops in your vicinity, you can rest as- 
sured that the same name is being called 
simultaneously in about ten other parts of 
the building. This of course, serves two 
purposes; it promotes speed in locating the 
guest, which is sometimes a very important 
factor, and also owing to the multiplicity 
of the system, it renders trebly certain the 
locating of the desired party, which-would 
not be the case under ordinary conditions. 

The total amount of electric power, not 
to imention the steam used for heating, is 
truly enormous in a building of this size, 
which covers a whole city block, and while 
talking to the chief engineer of the build- 
ing, it was ascertained that the total light 
and power load for the hotel would require 
as much as 1400 IX.W. or about 1900 horse- 
power. Electricity is used in a general 
way for inany purposes and important oper- 
ations conducive to the efficient operation 
of the hotel, which the average guest never 
feces or even dreams of. For instance, how 
do you suppose the ventilation of such a 
large hotel as this is taken care of? The 
chief engineer answers this question by tak- 
ing you down to the sub-basement two sto- 
ries nnderground, where you see one of the 
largest electric motor-driven blower rooms 
in the world, covering a quarter of a square 
city block. Here dozen of powerful elec- 
tric motors rated at anywhere from 25 to 
30 horse-power each. drive gigantic blowers 
or fans, each of which ts connected up with 
certain air duets leading to various parts 
of the building. Thru these ducts, air ts 
pumped which promotes the proper circula- 
tion thru the hallways, and the rooms of 
the building. Neither of these monster 
hotels has a large power plant of its 

(Continued on page 915) 
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Seeing Thru You Without X-Rays 


The New Shadow Photography 
By BATTELL LOOMIS 


HAT of the infra-red ray in pho- 
tography? Is its penetrative power 
iM! othe equivalent of the ultra-violet, 
or actuating principle of the X- 
ray? Has Dr. Pault S. Hunter, 
former State Secretary of Health for Colo- 
rado, and hailing from the city of Denver, 
stumbled on something he didn’t know and 
doesn't know yet, in looking for something 
he had guest? That is a question it may 
take time and development to answer, but 
which the writer is content only to raise by 
way of introducnon to a stery which has 
its clement of humor because tho it relates 
a serious discovery, worth thousands of 
dollars to society at large, the discovery 
will not realize its discovercr one penny. 
Jn which it is not unlike many other im- 
Portant scientific discoveries. 

One night Dr. Hunter was waiting for 
a car. He held a flashlight in his hand. 
and covering the ray, was attracted by the 
marked red glow of his flesh. He noted 
the dim shadows of the hones in his fingers. 
“Hm.” said he, “the red rays come thru. 
If the rays were morc vivid, the shadow of 
the bones would he sharper. I can inten- 
sify them and I’tt bet I 
can photograph that.” 


—- -- — 








Oark—-You Can See the Bone Outlines 
Dimly. This ts the Basls of the New X-Ray- 
ess Bone Photography Here DeScribed. 


cured a Wratten F or extreme red ray filter 
and placed it above his lenseless shutter and 
diafram. He placed his hand over the 


— 





Hold Your Hand Before a Flashlight In the 


holder, and squeezed his bulb for a half 
second exposure. The result was the ex- 
ccllent hone picture shown herewith. 

This picture was taken entirely with a 
filtered light—the tight that passes most 
easily of al] visible light, thru blood. The 
discoverer has made nothing new excest 
his camera, which Is not essential to suc- 
cess He has merely combined a stock 
Eastman panchromatic photo plate brushed 
with eosin solution to intensify its sensi- 
tiveness, with an F ray filter and a fine 
point of light to do simply what Rontgen 
earncd his fame for doing in a more round- 
about and costly way. He has made a dis- 
covery which he prophesies every school- 
boy will at once begin to play with, and 
every doctor to tse in his business. 

And he has given his discovery frecly to 
the world. He does not intend to secure 
patents either on his combination of ma- 
terials ort on his novel folding camera, 
which may be made in any size and cpen 
at both ends to fit different portions of the 
limbs. Whether the rays will penetrate 
the trunk for abdominal and intercostal 
examinations he does not know from prac- 
tise, altho from theory 
he contends they might 


The idea took hold. 
The doctor was a user 
of the X-ray, but he 
found it easier in ordi- 
nary practise to bring 
a patient to the ray 
than to take the weighty 
apparatus with its cells 
and coils to the patient. 
What a boon to the 
country doctor it would 
he af he could make a 
fracture diagnosis with 
an ordinary camera! 
The X-ray 3s of value 
only to the rich and the 
very poor who receive 
free treatment. The 
middle class must pay 
more than it can afford 
vr go without, 

So Dr. {unter seized 
the first Opportunity to 
lay his hand on a naked 
penchramatic photo 
plate and expose it to 


the eleciric light for a moment. 
a picture of his hones with his first try. It 
very sharp, but it 


was not 
beginning. He reasoned it 
out: “It wants only a con- 
centrated light from a point 
to ca-t a clearer shadow. 
This ray must go thru a 
camera which protects the 
plate from random ravs and 
I have a good bone picture,” 
he argued. 

Accordingly he employed 
his mechanical knack to con- 
struct a black box with an 
Opening at one end targe 
enouch to receive bis hand 
or foot. See illustration of 
the apparatus used by Dr. 
Hunter, herewith He made 
it collapsible so it would fit 
in a physician's grip. He 
htted an iris diafram in the 
top of his box and fastened 
a plate-holder on the bot- 
tom with a developing box 
beneath that, into which the 
plate might fall the instant 
at its exposure, for speedy 
developing. He then = se 


F you are old enough, you rill probably remember the time when the 
A-ray twas first announced. We all thought it one of the most inarvelous 

inventions ever conceived by the liuman mind, and so it was indeed. But 
now Dr. Paull 8. Wanter announces a strikingly simple way to perform the 
same experiment which Dr. Rontgen performed in a very difficult, round- 
ebout way. Where Prof. Rontgen used a camplicated electrical opperatus 
in order to take shadowgraphs of the human body, Dr. Huuter uses nothing 
but plain light rays. There is no doubt in our minds that if sufficiently 
powerful light rays are used in connection with a heat filter in order that 
the patient does not sustain burns, it should become possible in the near 
future for physicians to actually see every bone in the human body. Not 
only this, but we predict that by using certain color rays, it should be possi- 
ble ta bring out every organ in the human body as well, such as heart, 
rer blood vessels, etc. which are now very difficult of observation by the 
N-ray. 

Our front cover shows what is already possible today if you will drape the 
human body in such a way as to cut off all the direct glare, and then by 
exposing stroug electric are-lights from behind, it becomes possible to see 
the bones of the body clearly. Dr. ilunter, who is an American physician, 
deserves great credit for bringing about this extraordinary result, as simple 
as it ts efficient. The accompanying article explains the system and methods 
fully. EDITOR. 





plate, tied a black cloth at the open end 
about his elbow, turned on the electric 


He secured to films. 


e"s «4 


was a good lght, removed the slide from the plate- space. 
Ti 
\ HIGH CANDLE POWER 
TUNGSTEN LAMP 

SHUTTER IRIS 

DIAFRAM AND Z\) SHUTTER BULB 
RAY FILTER 
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Diagram of the Actual Bone-Photography Apparatus Used by Or. Hunter 
in Successfully Photographing the Bones of the Limbs. 
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The whole outfit. s, 
nade to fold up flat and occupy very little 


be made to do so by im- 
proved technique, such 
as a more intense ray 
of light and a more 
sensitive plate. 
Further Dr. 
has to say: 
“My claim is apt 
with a hox fitted out in 
this manner and a box 
of panchromatic plates 
a physician can tek 
whether a broken arin 
is set right before leav- 
ing the house, and that 
it will undoubtedly be 
used all over the voun- 
try for that purpose. 
“The machine can be 
improved by using a 
rolt of filrn if the mann- 
facturers would make 
it, and so do away with 
glass plates; the devel- 
oping tank at the bot- 
tom woud be adapted 
10reover, 


Hunter 


“These pictures could also 
be made with a cainera 
using a powerful arc lamp 
to throw the rays thru 
the human body, and if 
plates could be made sensi- 
tive enough, pictures of the 
heart's action could be made 
on celltloid rolls, giving 
moving pictures of the heart 
action and other organs of 
the body. So far 1 have 
only used it for extremity 
work and it has proved very 
Satisfactory; in fact, the 
first pictures are as good if 
not better than the first ones 
made by the X-ray. 

“I give the idea to the 
world with the hope that 
someone will further de- 
velop its usefulness and by 
improved design and more 
sensitive plates be able to 
inake pictures as well with 
this $2.00 outfit as with a 
$1,000 X-ray machine.” 
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The frout cover picture, showing the 
bone Structure of a Woman, gives us 4 
clear idea of hiow the full figure would ap- 


pear. using. of course, a sufhciently 
strong light source, such as an arc 
lamp. <A frisket or template would 
be cut out to just fit the outer contour 
oi the body, thus giving the maxinuun 
X-rayving power available im any case. 
The Heshy portions of the body would 
appear red just as our artist has shown 
them, in contradistinction to the usual 
X-ray image observed in a Huoroscope, 
where the outline of the flesh is just 
discernible. It would seem that this 
new direct light system of boue plho- 
tography would be much less harmful 
to the patient, as the A-rays exert a 
detrimental effect when applied in rea- 
sonably large dosages, aud in some 
cases cause growths and burns which 
are iicurable. 


WAR ACHIEVEMENTS OF U. S. 
SIGNAL CORPS. 

When the American forces caine to 
France “communication” was one of 
the first efforts to which American in- 
geuuity ang invention was directed and 
the Signal Corps, under which com- 
munications fall, met it as have the 
Orgatizations of the American Expe- 
ditiouary Force. Existing French tcle- 
graph and telephone systems were 
overburdened. There was little left 
for Uncle Sam and Brig. Gen. E. Rus- 
sell, chicf signal officer, and his staff 
of experts tackled the job. 

What they have done in construction 
is shown in the following statistics: 
The Signal Corps has built approxi- 
mately 1,750 miles of poles on which 
it has strung 4,175 miles of wire. In addi- 
tion about 2,000 miles of American wire has 
been strung on existing systems for our 
use, and it has leased and operates more 
than 3,000 miles of French wire. Exchange 
lines to the extent of 12,750 miles have been 


THE AERIAL PASSENGER LEFT 
BEHIND. 
E all know of the taxicah clattering 
down the street at breakneck speed 
with the belated passenger making a 
bee-line for the dock and just arriving in 
time to see the gang plank pulled in and 
missing the Liverpool steamer. But the 
American business man, nothing daunted, 
by such a trivia) occurrence promptly char- 
ters a fast harbor boat and races the 
steamer down the bay, overtakes it and is 


hoisted up to the 
deck in time for 
Juneli. 


A few years from 
now humanity prob- 
ably will not have 
changed much, and 
we will stil have 
with us the late pas- 
senger, only this 
time he will not race 
down to the dock 
but up a 30-or 40- 
story elevator trying 
to catch the Trans- 
Atlantic Flicr, but 
just in time to see 
the big bird “take 
the air.” 

Will the American 
business man of 1925 
bewail his lot and 
return dejectedly to 
his home? Not if he 
can help it! He will 
signal a passing 
taxtplane which will 
come down on the 
huge platform which 
a few minutes ago 
harbored the great 
Trans-Atlantic flier. 


Actual Bone Picture of the 
ventor of the New System of X-Ray-less Bone Pho- 
tography—Dr. Paull S. Hunter, with a Strong Eiectric 


Light, a Red Ray Filter and a Photographic Plate. 
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built. and to operate these lines it has 2H 
stations, and J02 telegraph ofhees. 


The long-distance telegraph aud tele- 





phone system constructed by the. Sigual 
Corps is entirely maintained by its own 
personnel, and in addition some 3,000 miles 
of leased wires are maintained by it. 

All this construction has been made by 





Hand Taken by the in- 


861 


and material from the United States, with 
the single exception of poles, most of which 
were obtained in France. 


THE JOHN FRITZ MEDAL FOR 
GENERAL GOETHALS. 

The johu Fritz Aledal Board of 
Award, composed of representatives of 
the Natioual Societies of Civil, Mining, 
Alechauical and Electrical Engineers, 
held their annual meeting for 1919 at 
the Engineers’ Club, January 17, and 
awarded their gold medal to George W. 
Goethals, the builder of the Panama 
Caual. 


The medal has. previously been 
awarded to Lord Kelvin, George West- 
inghouse, Alexander Graham Bell. 


Thomas A. Edison, Charles T. Porter, 
Alfred Noble, Sir William Henry 
White, Robert W. Hunt. John Edson 
Sweet. James Douglas, Elihu Thom- 
son. Henry M. Howe and J. Waldo 
Smith. 

Col. John J. Carty, now in France. 
has been Chairman of the Board, but 
in his absence Ambrose Swasey, of 
Cleveland, presided. 

George H. Pegram has been elected 
Chairman for 1919 and \W. F. M. Goss. 
Treasurer, in place of Prof. F. R. Hut- 
ton, who died during the year. 


NEW MARCONI INVENTION 
EXPLAINED. 

A joint meeting of the Institute of 
Radio Engineers and the New York 
Electrical Socicty was held on Wednes- 
day evening, March 5, at the Engineer- 
ing Societies Building, at which Roy 
A. Weagant, chief engineer of the Mar- 
coni Wireless Telegraph Company of 
America, read a paper on “Reception thru 
Strays aud Interference.” 

The recent announcement of Mr. Wea- 
gant's discoveries and inventions in connec- 
tion with wireless telegrapliy created wide 
sensation. 





Signal Corps battalions with implements 


Twenty minutes later, the fast little air- 
Hiveer will have overtaken the Ing air 
monster and after depositing the be- 
lated passenger on the upper deck of the 
European bound fler—not to forget the 
violent language of our businessman who 
thinks he has heen overcharged by the mod- 
eri! bandit of the air,—he will go to his 
deck chair and begin perusing the latest 
edition of the ELectricAL Ex PERIMENTER. 
While the taxiplane might laud directly 
on the big European-bound flyer, such a 
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The Giant Airplanes of To-morrow May Siip Away from London or New York and Leave 
You Behind. Then What Would You do? Easy—Board a ‘‘Taxiplane’’ and Chase the “Sky- 


hound’’ Down the Bay. 
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method night be more or less fraught with 
dancer. Mr. H. Gernsback suggests that the 
transfer of the passenger might be accom- 
plished much easier, as shown in our illus- 
tration. The taxiplane would fly about 
twenty feet above the deck of the big Hyer, 
in the saine direction of course, and also at 
the same speed as that of the large machine. 
The passenger could then descend from a 
rope ladder and drop to the deck with ease, 
as well as without danger. 


YOU CAN WHIT- 
TLE THIS IRON. 

It is well known 
that rapid cooling of 
hot metals hardens 
them. That the op- 
posite is true has re- 
cently been demon- 
Strated in striking 
fashion by the Gen- 
eral Electric Co. 
One of their scien- 
tists annealed Amer- 
ican ingot iron sur- 
rounded by hydro- 
gen gas for three 
hours at a tempcra- 
ture above 1.600° F. 
The product was 
very little harder 
than the softest cop- 
per. and could be 
whittled with a jack 
knife. 





One of the largest 
electric plants in the 
world 1s being plan- 
ned to supply power 
for nearly all the 
mines at Johannes- 
burg, South Africa. 
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Locating Stolen Diamonds by A-Rays 


Possibly vou will remember having read 
from time to time of the remarkable tricks 
resorted to by the native diamond miners 
in the great Kimberly diamond region in 
South Africa and other parts of the world. 
So great has the temptation often become 
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Pass All Human Bellef and Imagination at 


mond Later. 
in the Leg. 


to steal diamonds, especially when an ex- 
tra large one may have been suddenly un- 
earthed, that these natives have Leen known 
to resort to the most wnbelievahle tactics 
in order to carry the diamonds out ot the 
mine and to withstand inspection even when 
Stript. aS practically all of them are, before 
they leave the mine at the end of the day’s 
labor. 

One of the successful schemes which has 
been worked out by the superintendent of 
a larce South African diamond mine is 
shown in the accompanying illustration, and 
it involves the use of a powerful X-ray 
machine having several X-ray bulhs ex- 
cited simultaneously, As each miner passes 
before the X-ray bulbs, the examiner looks 
thru his fluoroscope and rapidly swings it 
up and down, so as to take in the entire 


ae 


The Tricks Resorted to by the Native rie Miners In Kimberly, South 
mes. 


body in a few seconds. This system of de- 
tecting the presence of a diamond. no mat- 
ter whether it is buried in the flesh, resting 
ina throat cavity, or even in the stomach— 
an almost unbelievable practise resorted to 
i several instances on record—the A-ray 


ke 











examination quickly indicates the presence 
of the diamond. 

Of course. the logical question that arises 
is—How can the X-ray detect the presence 
of a diamond inside of the body; especially 
when it may be temporarily lodged by the 
clever thief in proximity to large or fairly 
large bone structures, which would seem to 
preclude any possibility of detecting the 
precious stone? However, a perusal of a 
table showing the various transparencies of 
different materials under the X-ray will 
give the solution to the problem. It has 
been found that the diamond has a different 
transparency than any ordinary materials, 
including the bone and flesh of the body, 
which might happen to be in proximity to 
it at the time of such an N-ray examination. 
Also the diamond is a most peculiar sub- 


Africa, and Other Mines, 
Cases Have Been Known Where the Lucky Finder 
of a Particularly Fine Specimen Even Swallowed the Stone, Intending Presumably to Regain the Dia- 

in Some Instances Diamonds Have Been Secreted 
But the X-Ray Spolled All These Clever Ruses as Soon as It Was Adopted for Examining 
the Miners Every Day, Before They left the Mines. 


in Self-tnflicted Wounds or 
The Eye of the X-Ray Sees All. 
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stance, and it has certain fluorescent prop- 
erties which render the facility of its de- 
tection all the more possible under an ex- 
amination by X-ray, as it has a tendency to 
fluoresce or glow slightly when under the 
influence of X-rays, which phenomenon is 
readily detected on a sensitive fluorscope or 
X-ray screen. 

The A-ray machine here shown is cont- 
nected to a battery of four 
powerful X-ray tubes of the 
latest Coolidge type, as other- 
wise if the tube had to be 
moved up and down behind 
the subject, considerable time 
would he lost tn performing 
this operation, and where sev- 
eral hundred subjects have to 
be examined in a very short 
space of time, it can readily be 
imagined that such a device as 
here shown is imperative. 


GIANT SUBMARINES 
HAVE 12-INCH GUNS 
AND STEAM PRO- 
PULSION. 

We are now able to publish a 
photograph of one of the most 
jealously guarded secrets of 
the British Navy. While the 
Germans were boasting of the 
huge under-sea cruisers with 
which they proposed to gain 
the control of the seas, the 
British Admiralty were con- 
structing submarines capable of 
matching the largest destroy- 
ers afloat and of fighting even 
cruisers in a surface contest. 

The secret of these boats was 
their great size and spced and 
the fact that while on the sur- 
face they used steam as their 
propelling power, carrying two 
funnels like an ordinary sur- 
face warship. One photo shows a British 
“K" class. two funnel submarine “steain- 
ing” on the surface at sea. This is the 
largest class submarine produced by any 
nation and is 340 feet in length. It out- 
classes any U-boat built by Germany. Great 
Britain has a whole fleet of these sea ter- 
rors. Storage batteries and motors are used 
while running submerged. 

The other photo shows a new British 
monitor suhmarine with a 12-inch gun, ca- 
pable of giving battle to most any class of 
armed ship under favorable conditions. So 
far as known this is the first photograph to 
be received in thts country showing Great 
Britain’s combination of the U-boat and 
coast defense vessel. The 12-inch gun is 
the largest that was ever mounted on a snb- 
marine. 





incisions 





The Latest British Style In Submarines. It Is Capable of a Speed of 24 Knots on the Surface, When Propelied by Its Steam Power Plant, 
The Two Smoke Stacks Fold Down When the Submarine Submerges, and It ls Then Propetled by Storage Batteries Previously Charged 


While Running Awash. 
the Photo Shows. 
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This Giant Croft ts 340 Feet in Length, and !s Armed with Three 4-Inch Guns, Two Forward and One Aft, as 
The Displacement of This Boat When Submerged Is 2,700 Tons and the Speed 10 Knots. 
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GERMAN RADIO FOR HOLLAND 
STATION. 

Details of the giant wireless telegraph 
Statian to be erected in Holland by Ger- 
man interests for the purpose of facili- 
tating communication between Holland and 
her East Indian possessions, according to 
a contract recently concluded hetween the 
Dutch Government and the Telefunken 
Company of Berlin, are found in a recent 
issue of Coinimerce Reports. 

Paul L. Edwards, Commer- 
cial Attaché at The Hague, re- 
ports that the receiving station 
of the new plant, whicli is ex- 
pected to cost about $2,000,000, 
will be at Boxmeer, in the 
Province of North Brabant, 
and the sending station will be 
located on a hill at Kootwijk, 
Province of Gelderland, near 
Apeldoorn, some __ thirty-five 
miles from the receiving sta- 
tion. The sending station will 
consist of six steel] towers, each 
200 meters (about 688 feet) in 
height. The Radto-Nieuz's 
says that the Kootwijk send- 
ing station will have the same 
range as the German Station at 
Nauen. The installation will 
be able easily to transmit to and 
receive from a station of like 
dimensions and capacity which 
is Shortly to be built at Ban- 
doeng, Java. The distance be- 
tween the Kootwijk and the 
Bandoeng station is about 6,830 
miles. 

It is understood that an en- 
gineer representing the Tele- 
funken Company is in Java 
with a view of supervising the 
construction of the station at 
Bandoeng. De Nicuwe Cour- 
ant stated some time ago that 
all of the apparatus and raw 
material for the coustriuction 
of the Bandoeng station were 
in Berlin ready for shipment at the first op- 
portunity. 

INSTRUMENT DISCOVERS COM- 
ING STORMS AT SEA. 

A barocyclonometer, which locates the 
center of typhoons and other storms, and 
also indicates when they are due, and from 
what direction, has been invented by Father 
Jose Algue, director of the Manila Weather 
Bureau, and, according to Capt. A. \W. Nel- 
son, of the Pacific mail steamship Ecuador, 
is being used in safeguarding from storms 
numerous vessels plying in Chinese and 
Japanese waters. 





Here’s the New British ‘‘Monitor-Submarine.” 
tt Was Bulit for Bombarding the Forts at the Dardanelles Straits. 


mercially, the “Stereoscopic Movie.”’ 


Figures Would Actually Stand Out in Relief. 
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Stereoscopic Movies 


The accompanying illustration shows a 
possibie later-day development of the pres- 
ent moving picture, which, altho it has been 
greatly perfected in the past few years, 
leaves considerable detail yet to be worked 
out. No matter how clear or flickerless a 


motion picture may be when viewed on the 


then undoubtedly it will be necessary for the 
theater proprietor to provide or make read- 
ily accessible, by means of slot machines 
arranged on the back of the theater chairs, 
etc.. a special small size stereoscope similar 
in appearance to a pair of opera glasses, 
thru which the duplicate moving images on 





Of All the ‘“‘Movie” Inventions That Have Past OurWay, We Have Yet to See Exploited, at Least Com- 
tf You Have Ever Used a Partor Stereoscope Then You Wtil Ap- 
preciate What a Wonderful tmprovement This idea Would Make in the ‘‘Movie’ Show, for Then the 
A Speciai “‘Stereoscope’’ Would Be Placed on Every Seat. 
Try This Experlment—Hold a Smal! White Card Vertically Between the Two Similar Views Here Shown, 


Move the Page Up and Down Until the images Appear in Retief. 


screen as projected by modern moving pic- 
ture machines, it would still be one hundred 
per cent more perfect to our vision, if it 
could be thrown on the screen in duplicate 
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The names of the manufacturers of new 
devices and appliances in which readers 
are interested wil] be furnished free of 
charge by addressing our TECHNICAL 
INFORMATION BUREAU. 
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or stereoscopic fashion in a similar manner 
to the parlor stereoscopes which we have 
all seen and used. Of course, if we ever 
do get to the stage of stereoscopic movies, 


the screen could be properly viewed and 
focust. These would of course be fitted 
with proper lenses for the purpose. 

It might seem off-hand that this latter 
refinement would be unnecessary, but it is 
really one of the great marvels of science 
that causes us to see the images stand out, 
as It were, from the picture, when we look 
thru a stereoscope at the photographs or 
other views mounted in duplicate. The ste- 
recoscope operates on a very simple and yet 
peculiar physiological arrangement, based 
on the inter-action of the optical powers of 
the two eycs when they are focust on two 
properly made and similar images. 


— - —_ 


“mat fi 3 


It Sports a Dangerous Looking 12-Inch, 50-Ton Gun, Which Can be Traversed 6 Degrees. 
This is the Famous ‘*M-1,"’ a 1,700-Ton Subsea Craft That Would 


Make Any ae Crulser or Simtlar Warship, Not to Mention a Dozen or So Armed Merchantmen, Scratch as They Never Scratched 


Before. She 


Never Even Dreamed About. 
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arries, Besides the 12-Inch Gun, Two Torpedo Tubes and an Antl-aircraft Gun, and Several Other Surprises Which Helnie 
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| Vly Inventions 

iS By Nikola Tesla : 
; lll. MY LATER ENDEAVORS 
: The Discovery of the Rotating Magnetic Field : 
cars Sar aa NE 








T the ace of ten | entered the Real Gymnasium wich was 
a new and fairly well cquipt institution. In the depart- 
ment of physics were various models of classical scien- 
tific apparatus. electrical and mechanical. The demon- 
stratious and experiments performed from time to time 

instructors fasci- 
me and were un- 
doubtedly a powerful] in- 
centive to invention. | 
was also passionately fond 
of mathematical studies 
and often won the profess- 
or’s praise for rapid cal- 
culation. This was duc to 
my acquired facility of 
visualizing the figures and 
performing the operations, 
not in the usual intutuve 
manner, but as in actual 
life. Up to a certain de- 
gree of complexity it was 
absolutely the same to me 
whether I wrote the sym- 
bols on the board or con- 


by the 
nated 


SO 4A Sastre. 


jured them before my 
mental vision. But free- 
hand drawing, to which 


many hours of the course 
were devoted, was an 
annoyance I could not en- 
dure. This was rather re- 
markable as most of the 
members of the family ex- 
celled in it. Perhaps my 
aversion was simply due 
to the predilection I found 
in undisturbed thought. 
Had it not been for a few 
exceptionally stupid boys, 
who could not do anything 
at all, my record would 
have been the worst. It 
was a serious handicap as 
under the then existing 
educational regime, draw- 
ing being obligatory, this 
deficiency threatened to 
spoil my whole career and 
my father had considerable trouble in railroading me froin one 
class to another. 

In the second year at that institution IT became obsest with the 
idea of producing continnons motion thru steady air pressure. The 
pump incident, of which I have told, had set afire my youthful 
imacination and imprest me with the boundless possibilities of 
a vacuum. I grew frantic in my desire to harness this inexhaust- 
ible energy but for a long time I was groping in the dark. Finally, 
however. my endeavors crystallized in an invention whieh was to 
enable me to achieve what no other mortal ever atte:npted. Imagine 
a cylinder freely rotatable on two bearings and partly surrounded 
by a rectangular trough which fits it perfectly. The open side of 


Nikola Tesla at 60. 


Copyright, 


Mr. Tesla’s articles 





A Very Recent Portrait of the Great Inventor. 
An Excellent Likeness. 


1919, by E. P. 





the trough is closed by a partition so that the cylindrical segment 
within the enclosure divides the latter into two compartments en- 
tirely separated from each other by air-tight sliding joints. One 
of these coinpartments heing sealed and once for all exhausted, 
the other remaining open, a perpetual rotation of the cylinder 
would result, at least, I 
thought so. A wooden 
model was constructed and 
Atted with infinite care and 
when I applied the pump 
on one side and actually 
observed that there was a 
tendency to turning, 1 was 
delirious with joy. Me- 
chanical flight was the one 
thing I wanted to accom- 
plish altho still onder 
the discouraging recollec- 
tion of a had fall I sus- 
tained by jumping with an 
umbrella from the top of 
a building. Every day 1 
used to transport myself 
thru the air to distant 
regions but could not un- 
derstand just how I man- 
aged to do it. Now I had 
something concrete—a fly- 
ing machine with nothing 
more thanta rotating shaft, 
flapping wings, and—a 
vacuum of unlimited 
power! From that time on 
I made my daily aérial ex- 
cursions in a vehicle of 
comfort and luxury as 
might have befitted King 
Solomon. It took years 
before I understood that 
the atmospheric pressure 
acted at right angles to 
the surface of the cylinder 
and that the slight rotary 
effort I observed was due 
toaleak. Tho this knowl- 
edge came gradually rt 
gave me a painful shock. 

I had hardly completed 
my course at the Real Gymnasium when I was prostrated with a 
dangerous illness or rather, a score of them, and my condition be- 
came so desperate that I was given up by physicians. During this 
period I was permitted to rcad constantly, obtaining books from 
the Public Library which had been neglected and entrusted to me 
for classification of the works and preparation of the catalogues. 
One day I was handed a few volumes of new literature unlike 
anything I had ever read before und so captivating 2s to make 
me utterly forget my hopeless state. They were the carlier works 
of Mark Twain and to them might have been due the miraculous 
recovery which followed. Twenty-five years later, when I met 
Mr. Clements and we formed a friendship between us, I told 
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started in our February issue 
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him of the experience and was amazed to see that great man of 
laughter burst into tears. 

My studies were continued at the higher Real Gymnasium in 
Carlstadt, Croatia, where one of my aunts resided. She was a dis- 
tinguished lady, the wife of a Colonel who was an old war-horse 
having participated in many battles. 1 never can forget the three 
years [ past at their home. No fortress in time of war was under 
a more rigid discipline. {f was fed like a canary bird. All the 
meals were of the highest quality and deticiously prepared but 
short in quantity by a thousand percent. The slices of ham cut 
by my aunt were like tissue paper. When the Colonel would put 
something substantial 
on my plate she would = ——— 
snatch it away and say 
excitedly to him: “Be 





careful, Niko is very 
delicate.” 1 had a vo- lot of ordinary mortals. 
racious appetite and 


suffered like Tantalus. 
But | lived in an at- 
mosphere of  refine- 
ment and artistic taste 
quite unusual for those 
times and conditions. reading. 
The Jand was low and ——— — 
marshy and malaria 
fever never left me while there despite of the enormous amounts 
of quinin | consumed. Occasionally the river would rise and 
drive an army of rats into the buildings. devouring everything 
even to the bundles of the fierce paprika. These pests were to me 
a welcome diversion. J thinned their ranks by all sorts of means, 
which won me the unenviable distinction of rat-catcher in the 
community. At last, however, my course was completed, the misery 
ended, and | obtained the certificate of maturity which brought 
me to the cross-roads. 

During all those years my parents never wavered in their re- 
solve to make me embrace the clergy, the mere thought of which 
filled me with dread. I had become intensely interested in elec- 
tricity under the stimu- 
lating influence of my 
Professor of Physics, who 
was an ingeinous man and 
often demonstrated the 
principles by apparatus of 
his own invention. Among 
these J recall a device in 
the shape of a freely ro- 
tatable bulb, with tinfoil 
coatings, which was made 
to spin rapidly when con- 
nected to a static machine. 
It is impossible for me to 
convey an adequate idea of 
the intensity of feeling I 
experienced in witnessing 
his exhibitions of these 
mysterious phenomena. 
Every impression produced 
a thousand echoes in my 
mind. I] wanted to know 
more of this wonderful 
force; | longed for ex- 
periinent and investigation 
and resigned myself to the 
inevitable with aching 
heart. 

Just as 1] was making 
ready for the long journey 
home [| received word that 
my father wished me to 
go on a shooting expedi- 
tion. It was a Strange re- 
quest as he had been al- 
ways strenuously opposed 
to this kind of sport. But 


Tesla’s First Induction Motor. 


no “hrush”™ trouble. 
the bearings wear out. 
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HIS installment, no doubt the most interesting of the three published 
so far, reveals many extraordinary occurrences and experiences in the 
world’s greatest inventor's life—experiences such as do not fall to the 
And Tesla, the many sided, aside of inventing, ny 
knors the rare art of painting word-pietures. Le does so here in a masterly 
fashion. He tells us how he finally conceived the induction motor—perhaps 
his greatest discovery—the invention which changed the face of the globe, 
the invention ihich made possible the street car, the subway, the electric 
train, power transmission, the harnessing of water falls and countless others. 
But let Tesla tell you himself how it all came about. 





This Historic Model is One of the Two First 
Presented Before the American Institute of Electrical Engineers. 


WHAT Is THE INDUCTION MOTOR? 


The induction niotor operates on alternating current. 
like a direct current motor, nor slip rings like an alternating current motor. 
Contrary to the two types just cited the “field” enrrent is net steady, but the 
current itself rotates constantly pulling around with it—by induction—the 


only moving part of the motor —-the roter 
ture nor slip rings, the induction motor never sparks. [t consequeutly knows 


[t needs no attention because of its rnewedness. 
Its efficiency too is higher. 
the induction motor is used in a prepondering proportion in street cars, 
electric trains, factories. ete. 
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a few days later 1 learned that the cholera was raging in that dis- 
trict and, taking advantage of an opportunity, I returned to Guspic 
in disregard of my parents’ wishes. It is incredible how abso- 
lutely ignorant people were as to the causes of this scourge which 
visited the country in intervals of from fifteen to twenty years. 
They thought that the deadly agents were transmitted thru the 
air and filled it with pungent odors and smoke. In the meantime 
they drank the infected water and died in heaps. 1 contracted the 
awful disease on the very day of my arrival and altho surviving 
the crisis, } was confined to bed for nine months with scarcely any 
ability to move. My energy was completely exhausted and for 
the second time f found 
en myself at death's dvor. 
In ove of the sinking 
spells which was 
thought to be the last, 
father rushed into 
the room. I still see his 
pallid face as he tried 
to cheer me in tones 
belying his assurance. 
“Perhaps.” I said, “I 
may get well if you will 
let me study engineer- 
ing.” “You will go to 
the best technical in- 
Stitution in the world.” he solemnly replied, and 1 knew that he 
ineant it. A heavy weight was lifted from my mind but the relief 
would have come too late had it not been for a marvelous cure 
bronght about thru a bitter decoction of a peculiar bean. I came 
to life like another Lazarus to the utter amazement of everybody. 
My father insisted that ! spend a year in healthful physical out- 
door exercises to which I reluctantly consented. For most of this 
term | roamed in the mountains, loaded with a hunter’s outfit and 
a bundle of books, and this contact with nature made me stronger 
inl body as well as in mind. | thought and planned. and conceived 
many ideas almost as a rule delusive. The vision was clear enongh 
but the knowledge of principles was very limited. In one of my 
inventions | proposed to 
convey letters and pack- 
ages across the seas. thru 
a submarine tube. in sphe- 
trical containers of suffi- 
cient strength to resist the 
hydraulic pressure. The 
pumping plant, intended to 
force the water thru the 
tube, was accurately fig- 
ured and designed and all 
other particulars carefully 
worked out. Only one 
trifling detail, of no con- 
Sequence, was lightly dis- 
inist. I assumed an arbi- 
trary velocity of the water 
and, what is more, took 
pleasure in making it high, 
thus arriving at a stupen- 
dous performance  sup- 
ported by faultless calen- 
lations. Subsequent reflec- 
tions, however, on the re- 
sistance of pipes to fluid 
flow determined ine to 
inake this imvention public 
property. 

Another one of my pro- 
jects was to construct a 
ring around the equator 
which would, of conrse, 
float freely and could be 
arrested in its spinnine 
motion by reactionary 
forees, thus cuabling 


(Continued on paye 905) 


it is a classic worth 


EDITOR. 


lt has no coinniutator 


or armature. Having no arma- 


Onis 


On account of all this 
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~The Moon’s Rotation 


By NIKOLA TESLA 
INCE the appearance of my article 


conclusions ] have drawn. It is well sling. In this case a atuch more rapid 

entitled the “Famons Scientific Illu- known, of course. that the two bodics rotation is imparted to it in the oppo- 

sions” in your February issue, I have revolve around a common center of site sense. There is no true analogy to 

received a number of letters criticiz- gravity. which is at a distance of a these in the motion of the moon. I[f 

ine the views J] exprest regarding little over 2.899 miles from the earth's the gravitational string, as it were, 

the moon’s “axial rotation.” These have center. would snap, the satellite would go off 
been partly answered by my state- 


in a tangent without the shghtest 
ment to the Vex York Tribune of Feb- swerving or rotation, for there 1 
ruary 23, which allow me to quote: 


April, 1919 


In your issue of February 2, Mr. 
Charles E. Manierre, commenting 
upon my article in the £iectrical 
Experimenter for February which 
appeared in the Tribune of Janu- 
ary 26, suggests that I give a defi- 
nition of axial rotation. 

I intended to be explicit on this 
point as may be judged from the 
following quotation: “The unfail- 
ing test of the spinning of a mass 
is, however, the existence of energy 
of motion. The moon is not posest 
of such zis viva.” By this I] meant 
that “axial rotation” is not simply 
“rotation upon an axis nonchalantly 
defined in dictionaries, but is a cir- 
cular motion in the true physical 
sensé—that ts, one in which half 
the product of the mass with the 
square of velocity is a definite and 
positive quantity. The moon is a 
nearly spherical body, of a radius 
of about 1,087.5 miles, froin which 
] calculate its volume to be approx- 
imately 5,300.216,300 cubic miles. 
Since its mean density is 3.27, one 
cuhic foot of material composing 
it weighs close on 205 ibs. Accord- 
ingly, the total weight of the satel- 
lite is about 79,969,000,000,000,000,000, 
and its mass 2,483,500,000,000,000,000 
terrestrial short tons. Assuming that 
the moon does physically rotate upon 
its axis, it performs one revolution in 
2/7 days, #7 hours, 43 minutes and 11 sec- 
onds, or 2,360,591 scconds, If, in con- 
formity with mathematical principles, 
we imagine the entire mass concen- 
trated at a distance from the center 
equal to two-fifths of the radius, then 
the calculated rota- 
tional velocity is 3.04 
feet per second, at 
which the globe 
would contain I1),- 
47.4,000,000,000 ,000,00C 
short foot tons of 
energy sufficient 
to run 1,000,000,000 
horsepower for a 
period of 1,323 years. 
Now, I say, that there 
is not enough of that 
cnergy in the moon 
to rum a delicate 


In astronomical 
treatisies usually the 
argument is advanced 
that “if the lunar 
globe did not turn 
tipon its axis it would 
expose all parts to 
terrestrial view. As 
only a little over one- 
half is visible it sust 
rotate.” [ut this in- 
ference is ¢rroncous. 
for it only admits of 
one alternative. There are an infinite 
number of axis besides its own im each 
of which the moon might turn and stil 
exhibit the same peculiarity. 

J have stated in my article that the 
moon rotates about an axis passing thru 
the center of the earth, which is not 
strictly true, but it docs not vitiate the 


tated by a Spoke of the Wheel. 
the Spoke and the Analogy Solves the Moon Rotation 


impossible by the spokes. 





if You Stilt Think That the Moon Rotates on its Axis, 
Look at This Diagram and Follow Closely the Successive 
Positions Taken by One of the Balls M While It is Ro- 


Riddle. 


Another mistake in books on astron- 
omy is made in considering this motion 
equivalent to that of a weight whirled 
on a string or in a sling. In the first 
place there is an essential difference be- 
tween these two devices tho involving 
the same inechanical principle. If a 
metal ball, attached to a string, 1s 
whirled around and the latter breaks, 
an axial] rotation of the missile results 
which is definitely related in magnitude 








E believe the accompanying illustration and its explanation 

will dispel all doubts as to whether the niaou rotates on its ae 
axis or not. Each of the balls, as M, depicts a different position | 
of, and rotates exactly like, the moon keeping always the same which this writer re- 
face turned towards the center O, represeniing the earth. 

But as you study this diagram, can you conceive that any of 
the balls turn on their axis? Plainly this is rendered plrysically 
But if you are still unconvinced, 
Mr. Tesla’s experimental proof will surely satisfy you. A body 
watch. rotating on its axis ntust contain rotational energy. Now tt ts a 
fact. as Mr. Tesla shows, that uo such energy is intparted to the 
ball as, for instance, to a projectile discharged froma gan. It is 
therefore evident that the moon, in which the gravitational at- 
traction is substituted for a spoke, cannot rotate on tts axis or, in 
other words. contain rotational energy. If the earth's attraction 
would suddeuly cease and cause it to fly off in a tangent, tle 
moon would have no other energy except that of translatory 
movement, and it would not spin like the ball.—Editor. 


and direction to the motion preceding. 
By way of illnstration—if the hall is 
whirled on the string clockwise fen 
times per second, then when it flies off, 
it will rotate on its axis ten times per 
second, likewise in the direction of a 
clock. Quite different are the condi- 
tions when the ball is thrown from a 
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Substitute Gravity for 


no moment about the aris and, 
consequently, no tendency whatever 
fo spinning motion. 

Mr. Manierre is mistaken in his 
surmise as to what would happen if 
the earth were suddenly eliminated. 
Let us suppose that this would oc~ 
cur at the instant when the moon 
iS In Opposition. Then it would 
continue on its eliptical path around 
the sun, presenting to it steadily 
the face which was always exposed 
to the earth. If, on the other hand, 
the latter would disappear at the 
moment of conjunction, the moon 
would gradually swing around they 
180° and, after a number of osciila- 
tions, revolve, again with the same 
face to the sun. Int either case 
there would be no periodic changes 
but eternal day and might, respec- 
tively, on the sides turned towards, 
and away from, the luminary. 

Some of the arguments advanced 
by the correspondents are ingenious 
and not a few comical. Nore, how- 
ever, are valid. 

One of the writers imagines the 
earth in the center of a circular ofr- 
bital plate, having fAxedly atuached 
to its periperal portion a disk-shaped 
moon, in frictional or geared engagement 
with another disk of the same diameter and 
freely rotatable on a pivot projecting from 
an arin entirely independent of the plane- 
tary system. The arm being held continu- 
ously parallel to itself, the pivoted disle, of 
course, is made to turn oa! iis axis a3 the 
orbital plate is rotated. This 1s a well- 
known drive, and the ratation of the 
pivoted disk is as palpable a fact aa that 
of the orbital plate. But, the moon im this 
model only revolves 
abont the ceater oF the 
system  cwiffliowt the 
slightest angular dis- 
placemew! ou its own 
‘The same is true 
of acart-wheel to 


fers. So long az it ad- 
vances on the «eurth’s - 
surface it turits on the 
axle in the true phryst- 
cal sense; when one of 
its spokes is always 
kept in a perpendicular 
position the wheel still 
revolves nhout the 
earth's center, Sut 
artal rotattan figs 
ceased. Those wha 
think that it them still 
exists are laboring wutt- 
der an illusion. 

An obvious fallacy 
is involved tn the fol- 
lowing abstract reason- 
ing. The orbital plate 


i + 
SS is assumed to gradually 


shrink, so that finally the 
centers of the earth andl the satellite coin- 
cide when the latter revolves stinultaneous|y 
about its own and the carth’s axis. We mar 
reduce the earth to a mathematical point 
and the distance between the two planets to 
the radius of the moon without affecting the 
systein in principle, but a further dirtination 
of the distance is inani- (Ogi. on fp. S02) 
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Experimental Physics 


FURIA, A. B., M. A.. (Columbia University) 


By JOHN J. 


PHYSICS AND THE WORLD WAR. 


S a fitting conclusion to this series of 
articles, let us consider to what ex- 
tent Physics helped to beat the 
Huns. The bulk of the wonder- 
ful work done by all hranches of 

science has as yet not been disclosed to the 
general public; 
but the follow- 
ing material 
disclosed by 
Professor 
Ames, of Johns 
Hopkins Uuni- 
versity, in hts 
address at the 
University of 
Virginia, by Dr. 
Hale in his ad- 
dress before 
the New York 
Engineering 
Societies, by 
Professor 
Millikan, of the 
University of Chicago, in his address at 
the Philadetphia meeting of the American 
Institute of Electrical Engineers, and by 
Major-General Squier in his address at the 
New York meeting of the A. I. E. E., 1s 
more than sufficient to make it evident to 
us that Science in general and Physics in 
particular, deserves a lion's share of the 
glory accruing from the victory of the 
Allies. 

The Ainerican public at the beginning of 
the war held its scientific men in insig- 
nificant regard, and was very much sur- 
prised to learn 
of the high de- 
gree of mobili- 
zation of Ger- 
many's scien- 
1ific men for war 
work. The “fool 
professor’ was 
destined to 
come before the 
public eve. On 
our entering the 
war our Wizard 
inventors with 
their efficient 
press agents 





Wireless Telegraphy — It 

Often Proved the Only 

Reliable Communication 
in Battie. 


Machine Guns — Another 


Weapon of Science, 
Worked Wavoc to Both 


won’ the war Sides Night and Day. 
for us over 
night by their cpoch-making inventions. 


Days went by, but our epoch-making in- 
ventions did not appear, and gradually 
the usual murder and divorce cases ap- 
peared in the papers again, displacing the 
names and ideas of our wondrous news- 
paper wizards. An Inventions Board re- 
ceived some 1,600 inventions from our 1n- 
yentors and found about half a dozen of 
them were worth considering. Magnets of 
tremendous size were proposed. which when 
placed in the bottom of the sca would at- 
tract all shells, etc.. and thus stop the war. 
Others pro- 
posed magnets 
nf various 
forms, which 
on trailing 
rbong heneath 
an airplane 
would drag 1p 
any submerged 
invistble sub- 
narine. An- 
other proposed 
generating a 
wind so stroug 
that it would 
push away any 
approaching 


oe 
ace = 





Glant Bombing Planes 
Were Threatening to 
Wipe Out Berlin When 
the Armistice Was Signed. 





LESSON TWENTY (Conclusion) 


airplane, balloon, etc. Thus airplaine raids 
were eliminated, submarine attacks were 
ended, and the war was over. These fool 
inventions were coming in so fast that the 
Board in self-defence determined not to 
consider any inventions sent m by these 
wonder-workers unless a “working model” 
accompanied the papers. It was evident 
that the road to a successful termination of 
the war lay in bringing together men pos- 
sessing scientific knowledge, and equipt with 
scientific methods. In ordinary peace times 
the collece professor is at a disadvantage 
—he is usually ignorant of, or not inter- 
ested it. commercial development, and does 
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IN THE “MAY” EXPERIMENTER 


The Editors have in preparation 
some exceptionally wteresting arti- 
cles for the May umber of the 
ELECTRICAL EXPERIMENTER, aniong 
which are the following: 

The Latest in Aérial Railways. 

“My Lnventions’—No. 4, by Dr. 
Nikola Tesla. 

Electricity and Dynamite — How 
they help the farmer irrigate land, 
divert streams, loosen hard soil, and 
clear land of stumps and stones. 

Recording Our Thoughts Electri- 
cally, by H. Gernsback. 

New York to New Jersey Via 
[Fagon and Auto Tunnel—A Gigan- © 
tic Engineering Problem. 

The Latest Electrical News from 
France, by Jacques Boyer, Paris Cor- 
respondent of the “*E. E.” = 

Springtime Fashions in Eleetrie 
Fans—Secvvral dozen new wrinkles = 
with these useful devices that will in- = 
terest the whole family. 

X-Raying Our Teeth—How dis- 
case and mental ailments have been 
actually traced to ordinarily invistble 
infections of the teeth, [ritten by 
the Medical Director of a Prominent 
= State Hospital. 

How to Buiid a Professional Medi- 
= cal Induction Coil Outfit, by H. iin- 
= field Secor. 
= Some {interesting Facts Concerning 
== the Electron, by L. R. Jewett. 

How tv Butid an Efficient Open- 
= core Step-up Transformer, by HWil- 
= liam Holladay. 

Choke Coils—How to compute their 
. dimensions with data on actual coils. 
= by Prof. F. E. Austin, Instructor 
of Electrical Engineering, Dartmouth 
College. 

“Science in Slang’ — Installment 
No. 3, by Emerson Easterling. 
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eiGogey re fgiynee go” art ties 
not come in contact with the technical 
trades. However, his researches in pure sci- 
ence are eventually commercialized and he- 
come of vast technical importance. [n bring- 
ing together eminent scientists, presenting 
them with problems, showing them the con- 
ditions, having them perform their researches 
under the best of conditious and immedi 
ately making use of the fruit of their toil— 
this proved the way to victory. la Wash- 
ington, London. Paris aud Rome, some of 
the foremost of the Allied scientists were 
gathered. Among the Physicists we have 
Millikan, Ames, Mendenhall, Gale, Wood, 
Duff. Hubbard and others, all in uniforin 
and commissioned as officers in the U. S. 
Army or Navy. Major-General G. O. 
Squier. the Chief Signal Otheer of our 
army. is a Physicist ot considerable repu- 
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tation, having received his degree of Ph.D. 
in Physics at Johvs Hopkins University. 
The rest of our Physicists served in civilian 
capacities. 

Let us now see how our war needs af- 
fected scientific research. It is a_ well- 
known property of charcoa) that it has a 
hich absorbing 
power for 
many gases. 
When the Huns 
brought forth 
their little sur- 
prise of “poi- 
sonous gas,” the 
gas mask was 
immediately 
evolved. Re- 
search devel- 
oped that a spe- 
cial treatment 
of charcoal], 
made in certain 
Sizes from spe- 
cial kinds of 
wood had an increased absorbing power. 
The Physicist knew that charcoal had_ this 
absorbing power, and when the problem 
of increasing this power to make the com- 
bating of gas warfare more efficient was 
proposed, the problem was solved. Air- 
plane engines have been mannfactured for 
many years, but never before has the ne- 
cessity arisen for high speed quantity pro- 
duction. The problem arose and was solved, 
the Liberty engine was designed, develop- 
ing 400 horse-power and weighing only 800 
pounds; about 2,000 per month were manu~ 
factured. The 
resistance offer- 
ed hy the wings 
of different sec- 
tions, the sta- 
bility of the air- 
plane, the char- 
acter of the 
covering sur- 
faces, ete., have 
al! been inves- 
tigated in de- 
» tail. The in- 
struments of 
navigation and 
of signaling are 
perhaps every 
bit as important 
as the airplane itself. Instruments for 
indicating speed, direction, height, dis- 
tance travelled, etc., have all required ex- 
tended and careful research by the Phys- 
icist. In all airplane work, whether in ob- 
servatious or in making attacks. it 1s neces- 
sary for the men in the machines and the 
meu on the ground to be in constant com- 
munication. The wireless telephone is the 
obvions solution. Wireless telephony has 
no doubt made more progress in one month 
of war than in one year of peace. The 
modifications and improvements made in 





The Submarine—A Terror 
of the Seas, with a Range 
of 4,000 Miles. 


Tanks by the Thousand 


Frequently Turned the 
Tide of Battle for the 
Allies. 


wireless tele- 
phony appara- 
tus in Amer- 


tca’s physical 
laboratories by 
her scientists 
(inmost of which 
have as vet not 
been disclosed 
to the public) 
are positively 
epoch - making. 
Our improve- 
ments have 
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Popular Astronomy 


OF THE U. 8. 


The Planet Earth 
as Others See Us 


By ISABEL M. LEWIS 





NAVAL OBSERVATORY 





Copyright, 1919. by E. I’. Co. 


The Earth As It Appears to an Observer Stationed At the Moon, One of the Most Wonderful and Awe-lnspiring Objects of the Heavens. On 
the Moon. the Earth Appears Sixteen Times Larger Than the Moon Appears to Us On the Earth. The Sun Shown At the Right Iliuml- 


nates Only Part of the Earth, Which Therefore Appears in Crescent Form. 
Is Reflected By the Moon Onto the Earth and Back to the Moon, Hence the Darkened Portion Is Not Entirel 
There Being No Atmosphere On the Moon, the Sky Appears Dead Black In Day Time. 


Be Faintly Seen. 


It Is, However, Not In Total Darkness for Some of the Light 


Dark, But the Continents Can 
he Sun Will Be Seen With Its 


Corona and Streamers Somewhat as Shown in This éilustration. 


ERE it possible for us to view the 
hi ns from the planet Mars we 
in the hours just follow- 

t r preceding dawn a 





1] 

m tiful star of first magni- 
tude rivaling and at times surpassing the 
great r Strius tn brilhan closely at- 
te: ll companion star consider- 
ebly less brilliant. The sinaller body is evi- 
position ive to the larger body changes 
mn wa! show it 1s revolving 
arouncl rs now to the east, now 

f star. At their 
t form a very 
ine uble , unique i the heavens 
1e f ittle star travel 
I} in front of or 
hit b uch time: 
n ce r Martian 
Thi ; e morning 
or e\ he rt: i ur 
I 
: Ly 1 rr ¢ 
it wou it wers of 


imagination to conceive that this tiny point 
of light, glowing by the reflected light of 
the sun, has been for ages upon ages the 
abode of species and forms of life of well 
nich infinite variety that have existed under 
widely different conditions of temperature 
and pressure not only on the surface of the 
planet but in the depths of the seas that 
cover three-fourths of its surface. 

We can imagine conservative scientists 
of Mars frowning at the flights of fancy 
of the Martians in regard to the nature of 
the inhabitants of this other world in space. 
Yet in their wildest speculations the Mar- 
tians could hardly exaggerate the wonders 
of onr planet Earth or the strength of the 
conflicting forces for good and evil tq be 

ind upon it. 

Let us consider for a moment how our 
planet Earth and its satellite would appear 
were we abie to examine it telescopically 
from Mars. Most of the difficulties that 
beset us here earth in our attempts to 
observe Venus telescopically would be ex- 
perienced in attempting to view the planet 
Earth from Mars. A relerence to Fig. 1, 

hich sl ‘s the relat positions of the 
three planets, will make this clear. The 


earth’s orhit lies between Mars’ orbit and 
the sun, just as the orbit of Venus lies be- 
tween nus and the sun. As we will see later, 
Venus has a decided advantage over Mars 
for observations of the planet Earth. On 
Venus and on our own planet, Mars can be 
seen in opposition to the sun that is on the 
Meridian at midnight, with its disk’ fully 
illuminated like the full moon. To Mars, 
on the contrary, all the inner planets, Mer- 
cury, Venus and Earth, appear as half or 
crescent moons tclescopically when they are 
in the best position for ohservation and 
they never appear with fully illuminated 
disks, 

When the carth is nearest to Mars, in post- 
tion Fe, see Fig. 1, it is invisihle to the Mar- 
tians, just as Venus is invisible to us in the 
corresponding position, owing to the fact 
that it is then in dine with the sin and lost 
m the glare of its light. This position is 
knewn as the planet’s inferior conjunction 
with the sun. Just before and after the 
earth is in this position it would show a 
very thin crescent if viewed telescopically 
from Nars. ; 

In the position E, the earth is once more 
in line with the sun and Mars in what is 
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known as superior conjunction, and = 1s 
again invisible. Just hefore and after it is 
in this position its disk is like a gibbons 
moon almost entirely illuminated, but it is 
unfavorably situated for observations from 
Atars because if 1s so near the sun and on 
the far side of its orbit from Mars. In 
position E, and Es; the earth is at its great- 
est distance froin the sun, spoken of as its 
greatest eastern and western elongations. as 
seen from Mars. It ts then a half-moon in 
the telescope. is at its highest elevation 
above the horizou and ts evening or morn- 
ing star to the Martians, according as it 1s 
east or west of the sun. We might expect 
that tt would now be in its most favorable 
position for observation, but this is not so. 

Looking at Fig. I we see that as the earth 
passes from the position E; toward inferior 
conjunction with the sun at Es, its distance 
front Mars decreases and therefore the ap- 
parent size of its disk tnereases. The form 
of the illuminated portion now changes 
from half moon to crescent but the tata! 
arca of the illuminated portion increases 
up (0 a certain point. When the area of the 
illuminated portion of the planet has its 
greatest value the brightness of the planet 
is alt a maximum. The exact time when 
this will occur can be worked out mathe- 
matically. The best observations of the 
earth seen from Mars would be obtained 
when the planet is in this position and the 
corresponding one lying between inferior 
conjunction and western elongation. (Sec 
positions E’ and E” in Fig. 1.) We can 
therefore imagine the Martians observing 
our planet at its best in the morning or eve- 
ning twilight. The brilliancy of the earth in 
Martian skies at this time usually surpasses 
that of all other planets. Mercury and Venus. 
tho also evening and morning stars to the 
Martians, appear considerably less brilliant 
than they do to us. The earth appears to 
the Martians much as Venus does to the 
earth, tho less brilliant, owing to the fact 
chat Venus comes nearer to the earth than 
the earth does to Mars. The only planet 
that may rival the earth at the time of its 
maximuin brightness is the giant planet Ju- 
piter, which appears at times brighter to 
the Martians than does our own planet. 

In their telescopic observations of the 
earth the Martians would experience the 
same dilficulty that we experience in our 
observations of Venus. \When the planet is 
in its most favorable positions for obser- 
vation the greater part of its disk is dark- 
ened, owing to the fact that the phase is 
the same as that of the crescent moon. 

The Martians, however, would not be 
handicapped by a dense cloud-ladened at- 
mosphere such as surrounds Venus and 
makes it so difficult for tis to observe. As 
the earth’s diameter is twice that of Mars, 
our surface markings would appear con- 
siderably more extensive to the Martians 
than the markings on Mars appear to us, 
tho drifting clouds and snow storms on our 





Fig. 6. 
the Telescope At the Time of Its Opposition to the Sun the 


The Earth and the Moon As Seen from Planet Venus Thru 
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planet would  fre- 
quently hide tempor- 
arily some of the 
markings on our 
planetary disk. 

We can imagine the 
Marttans puzzling 
over Our seas and con- 
tinents and largest 
islands and Jakes. our 
polar snow caps and 
tropical vegetation 
showing in green and 
grey-green  splatches, 
our reddish - tinted 
deserts, our moun- 
tains and our great 
level plains just as we 
puzzle over the canal- 
system and the desert 
and marshv tracts on 
the planet Mars. 

The fact that our 
planet rotates on its 
axis in twenty-four 
hours and has marked 
seasonable changes 
could be as readily de- 
termined from the distance of Mars as the 
seasonal changes and rotation of Mars on 
its axis have been determined by us. We 
can imagine the interest that our large sat- 
ellite would arouse and the speculations 
that would Le made concerning its in- 
distinct surface markings. In one respect 
the Martians would have an advantage over 


Fig. 4. 


cent Fornt. 





The Planet Earth and Its Satellite the Moon 

As It Appears Among the Stars When In 

Opposition to the Sun, Viewed from the 
Planet Venus 


us in their observations of the moon. They 
would be able to examine one side of the 
moon that we have never seen. The side of 
the moon that is never turned toward the 
earth would be visible frequently to the 
Martians. 

Let us now consider 
how our planet would 
appear if we were sta- 
tioned on the planet 
Venus, assuming that 
it is possible at times 
to see the beauties of 
the starry heavens 
thru occasional rifts 
in dense clouds tliat 
apparently shut the 
surface of this inter- 
esting planet almost 
completely away from 
the universe bevond. 

Seen telescopically 
at the time of its op- 
position to the sun. 
the planet Earth and 
its satellite the moon 
would be for the in- 
habitants of Venus 
the most beautiful and 
interesting object in 
heavens. No 
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Je The Earth As Seen from Mars. 
Brilliancy the Earth Appears As a Crescent to the Martians. To 
Better Understand This See Figs. 2 and 5. 
Planet Earth Can Never Be Viewed As a Full Disc—Only In 
When Entirely IMumlnated By the Sun, It Is Last In 
Its Rays and Is Therefore Invisible to the Martians 





At the Time of Its Greatest 


To the Martians the 
Cres- 


planet appears to any other planet as mag- 
nificent as the Earth-Moon system does to 
Venus at the time of nearest approach. The 
brilliancy of the earth seen from Venus at 
this time is twice that of Venus as it ap- 
pears to us at its best. As the earth's 
disk is then fully illuminated the inhabi- 
tants of Venus would have a great ad- 
vantage over the inhabitants of Mars in 
their study of the surface markings of 
our planet. Objects on the earth's sur- 
face fifty miles in diameter could he made 
out easily by the inhabitants of Venus witi. 
the assistance of such teiescopes as we €m- 
ploy for the observations of the planets. 
When Mars is most favorably situated far 
observation from the earth the diameter of 
1s disk is between fifteen and twenty-five 
seconds of arc, according to its distance 
from the earth at the time of opposition. 
When the earth is most favorably situated 
for observations from Venus the diameter 
of its disk is sixty-three seconds of arc and 
that of the moon Is seventeen seconds of 
arc. So even the disk of our moon ap- 
pears at certain times as large seen from 
Venus as the disk of Mars seen from the 
earth. The markings on the earth itself 
seen from Venus stand out more distinctly 
at Opposition than the markings on Mars 
do to us at the ost favorable opposition of 
Mars as we are nearer to Venus than to 
Mars. 

It is when we take our station on our 
own. little satellite, however, that we behold 
our planet earth as the ancients wished to 
consider it—the most wonderful and awe- 
inspiring object in the heavens, To the in- 
habitants of the moon, were there such, the 
earth's disk would appear four times 
greater in diameter and sixteen times 
greater in area than the moon's disk ap- 
pears to us. Since the moon, in its revolu- 
tions around the planet Earth, always keeps 
the same face turned toward it. the position 
of the carth, for any one point of observa- 
tion on the moon, resmatns iminovable in 
the heavens, and it goes thru the various 
phases of its illumination by the sun in the 
reverse order to that followed by the moon. 
When the moon appears to us to pass from 
new to full the earth appears to the moon 
to pass from full to new and vice versa. 

The roiation of the earth on its axis is 
plainly visible from the moon even to the 
naked eye. A distinctive marking wt] ap- 
pear at the western edge of the earth's disk, 
say the Black Sea or Centra) America. It 
will be carried gradnvally eastward by the 
rotation of the planet and will finally dis 
appear twelve hours later at the eastern 
edge. 

Oceans and continents and polar caps 
appear in their general outlines and con 
trasting shades. visible easily to the naked 

(Continued on page 911) 
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Radiophony to Airplanes a Great Success 


CONSIDERABLE time before the 
United States entered the world war 
the Bel! Telephone system supplied 
the American Navy with a wircless 
telephone outfit designed for com- 
munication between an airplane and a sta- 


“All this sonnds very simple, but it would 
take volumes to describe the innumerable 
experiments and heart-breaking failures be- 
fore the first real successes. So far as the 
radio part of the equipment was concerned 
we had an answer ina short time. We had 





U. S. Army Airplane Pijot and Observer Equipt with Wireless Telephone Sets for Transmit- 


ting as well as Receiving Speech. 


These Sets Are Provided with a Change-over Switch Which 


Permits the Instruments to Be Utilized as a Regular Telephone Between the Two Birdmen. 


tion on land or on a slip. From that time 
on until this country entered the world- 
conflict, the Western Electric Company, as 
a part of its general study, conducted the 
work of perfecting light, compact wircless 
telcphone sets, which would be available on 
small vessels and on airplanes. The first 
successful wireless test between an airplane 
and the ground after our entry into the 
war was made with one of the sets designed 
and completely built by this cnterprising 
engineering Organization prior to our entry 
into the war. The test was mnade on Lang- 
ley Field. 


On May 22, 1917, Gen. George O. Squier, 
Chief Signal Officer of the United States 
Army, sent for Dr. F. B. Jewett, chief engi- 
neer of the Western Electric Company, to 
confer with him with reference to the mat- 
ter of equipping airplanes with wireless 
telephone apparatus. At this conference, 
which was held in \Washington, besides Gen. 
Squier and Dr, Jewett, there were present 
E. D. Craft, one of Dr. Jewett's principal 
assistants; Capt, now Col. C. C. Culver, of 


the Sicnal Corps, and Col. Rees, of the 
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developed sone very successful forms of 
vacuum tubes and it was a simple matter to 
assemble them with the necessary coils, con- 


Testing the Radlophone Between New York and Washington. 


densers and other apparatus that comprise 
the transmitting and receiving elements. 
Working this apparatus under ordinary 
conditions on the ground, and in a swift- 
moving and tremendously noisy airplane, 
were two entirely different propositions. 
The noise of the engine and rushing air 
was such that it was impossible to hear 
one’s Own voice, to say nothing of the weak 
signals of the telephone receiver.’ stated 
Edward B. Craft, Assistant Chief Engineer 
of the Western Electric Co. 

One of the first problems was to design a 
head set which would exclude these noises, 
and at the same time permit of the reception 
of the telephone talk. A form of aviator’s. 
helmet was devised with telephone receivers 
inserted to fit the ears of the pilot or ob- 
server. See accompanying illustration of 
the helmet with ‘phones complete. Cush- 
ions aud pads were provided for adjusting 
the receivers to the ears and the helmet 
fitted close to the face so as to prevent as 
far as possible, the sound being heard either 
thru the ear passage or thru the bony struc- 
ttre of the head, which acts as a sort of a 
sounding board. A helmet, such as that 
illustrated, was finally developed and was. 
tound to solve this portion of the problem. 
The earpiece finally adopted was made of 
spouge rubber (made so by blowing air 
thru it while molten), reenforced by tinfoil, 
and the receivers themselves embedded 
therein. These were mounted in a thick 
leather helinet, to be clamped over the flier’s 
head and ears. It effectually muftles bone 
transmission also, besides permitting the use 
of oxygen or gas masks. 

veryone knows how sensitive the ordi- 
nary telephone transmitter is to extraneous 
noises, and it does not require a wide 
stretch of the imagination to picture how 
this would act alongside the exhaust of a 
200 horespower gasoline engine. A bril- 
liant line of experimentation Fiat resulted 
11a form of a telephone transmitter or 
microphone, which possest the remarkable 
quality of being insensitive to engine and 





Phato ty Central News Itiato Service 
A Photograph of U. S. Naval 


Operators Communicating with the U. S. Navy Department at Washington, D. C., from the 


Bankers Club in New York, Thru the Radio Telephone. 
Bankers Were Present to Witness the Demonstration. 


Many of the Country’s Leading 


Afterward Tests Were Made from 


this Station to Airplanes and Dirigibles Flying over New York City, Varlous Orders Having 
Been Successfully Sent to the 'Planes. 
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wind noises, and at the same time very 
responsive to the tones of the voice. With 
these two elements in hand, the problem 
was apparently solved. The fact remains, 
however, that three solid months of the 
hardest kind of work was necessary to tron 
ont all the kinks and get the thing in shape 
so that it might be considered a practicable 
device for the everyday use of other than 
experts, as Mr. Craft points out. The 
microphone perfected for this work has no 
mouthpicce. but instead a flat cap having 
three tiny openings about 1/16 inch in diam- 
eter. The voice waves pass thru these onto 
the diafram easily, but the engine noises 
swirl round it in other directions and do 
not enter in sufficient volume to be heard 
at all. 

A typical performance of the radiophone 
between ’planes and ground will prove of 
interest. Here is the way it worked at one 


of the first official army tests at the fying 
field at Dayton, Ohio, December, 1917, as 
related by Mr. Craft. 

“The 'planes left the ground and after 
what seemed to be an interminable length 
of time, we got the first sounds in the re- 
ceiver, which indicated that they were ready 





to and from Airplanes and the Ground. 


to perform. The spectators were only 
mildly interested, and some seemed to be a 
bit bored. Suddenly out of the horn of the 
loud speaker came the words, “Hello, 
ground station. This is ’plane No. 1 speak- 
ing. Do you get me all right?” The bored 
expression immediately faded, and looks of 
amazement came over their faces. Soon 
we got the same signal from No. 2, and 
the show was on. Under command from 
the ground the ‘planes were maneuvered al! 
over that part of the country. They were 
sent on scouting expeditions and reported 
what they saw as they traveled thru the air. 
Continuous conversation was carried on, 
even when the ‘planes were out of sight, 
and finally upon command they came flying 
back out of space and landed as directed.” 

Electric current must be supplicd to 
Operate the wireless set on the ‘plane, as 
we well know, this current being used to 
heat the filaments of the vacuiuin tubes and 
to operate the transinitter. But the ’planes 
were already loaded down with al] the 
gear they could carry, and the use of heavy 
storage batteries was out of the question. 
The airplane engineers wonld allow noth- 
ing to be connected to their engines, so 
there was nothing left but to supply a sep- 
arate radio dynamo, and drive it by a wind 
propeller, taking its power from the rush- 
ing air. Airplanes are in the habit of fly- 


The Vacuum Tubes Which Do the Work in Radiophoning 
At the Left—the 
Transmitting Tube; at Right—the Receiving Tube. 
Was Turning Out These Bulbs by Thousands Every Day 
When the Armistice Was Signed. so Rapid Had the Stand- the 

ardization and Production Progrest. 
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In our next issue will appear an 
important article by Nikola Tesla 
entitled 


“TRUE WIRELESS” 


In this article Dr. Tesla will make 
known his views of the propagation 
of the wireless waves. 
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ing at various speeds, and the specifications 
stated this to be from forty to one hundred 
and sixty miles per hour, the latter figure 
representing the speed when the machine 
was diving. The little dynamo, therefore, 
had to deliver a constant voltage with a 
speed varying from 4,000 to 14,000 R.P.M. 

The microphone and receivers used for 
radiophoning from ‘plane to ’plane or ‘plane 
to earth are arranged by ineans of a switch 
so that the pilot and observer can converse 
over the telephone circuit between the pilot 
and his mechanician with ease, and by 
throwing a switch can connect themselves 
with the radio apparatus and talk with the 
men in another ’plane three or four miles 
away, or to the ground. 

The primary object was to 
make it possible for the com- 
mander of an air Squadron to 
control the movement of his 
men in the air, the same as a 
squad leader of infantry does 
on the ground. For thts pur- 
pose extra long range is not 
required, and the distance 
over which they can talk ts 
purposely limited to two or 
three miles, so that the enemy 
cannot overhear, except when 
actually engaged in combat, 
and then nobody cares. 


The Navy also inakes use 
of these sets in their sea- 
planes, and here the range is 
somewhat greater, up to twen- 
ty miles in some cases. The 
Navy has also made use of a 
modified form of this set in 
their 110-foot submarine 
chasers. The chasers hunt 
submarines in packs, and by 
means of the radio telephone, 
their commanders 
keep in constant touch 
with each other, there- 
by greatly increasing 
effectiveness of 
their operation. 


Finally, with the formal demon- 
stration completed, pressure was 1m- 
inediately applied to produce the 
necessary quantity of sets with their 
multitude of auxiliary and subsi- 
diary parts. From January 1, 1918. 
to the early summer of that year 
the Western Electric Company es- 
tablished factories and trained thou- 
sands of operatives so that when the 
armistice was signed the necessary 
transmitting and receiving tubes for 
radio telephone sets were being pro- 
duced at a rate in excess of a inil- 
lion and a half good tubes per year. 
Improvement in vacuum pumps has 
resuited in a wonderfully high de- 
gree of exhaustion being attained— 


America 


about onc-billionth of an atmos- 
phere. 

Altogether thousands of radio 
telephone sets of different types 


have heen inanufactured and deliv- 
ered to the Army and Navy since 
the early part of 1918. !n spite of 
the fact that prior to July, 1917, no 
cominercial types of this apparatus 
were im existence, and some of the 
fundameital probleins had not yet 
been solved, the resources of this 
great telephone engineering organ- 
ization were sufficient to establish 
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Aviator’s Radilophone Helmet 
Sound-proof Pads and Having 


Mounted Tightly Therein. The Receivers Are 
Moulded In Sponge Rubber. The Helmet is Made 
of Leather. 
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The Wireless Telephone Apparatus (Outlined 

In White Square) tnstalled in Cock-pit of 

Airplane. It Takes up But Little Room and 

Has Such a Smal! Weight as to Ge Insigni- 

ficant, Compared to the Lifting Power of 
the Plane. 


on a commercial basis, within this short 
space of time, practically speaking, an en- 
tively new art!—Photos Courtesy W. E. Co. 


HOW AIRPLANES FIND THEM- 
SELVES BY RADIO. 


In his recent lecture before the American 
Institute of Electrical Engineers at New 
York Major-Gen. G. OQ. Squier, in connec- 
tion with his description of the war's de- 
velopments in radio apparatus, spoke as 
follows concerning the problem of aérial 
navigation : 


“One of the principal problems of air- 
plane navigation has been the evolution of 
a suitable compass, particularly for night 
bombing work. Magnetic and gyroscopic 
compasses have limitations at present which 
make impossible reliable air navigation by 
dead reckoning. 


(Continued on page 926) 
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Do Radio Waves Travel Above the Earth 


HE article on “Radio 

Around the World” is 

very interesung. From 

my own rather ex- 

tended experience and 
based also on the calculations 
and results obtained by most 
of the serious workers in this 
field, 1 think there can be no 
doulkt but that the cetherie 
mave component is by far the 
more important one. Under- 
stand, however, that these are 
uot ordinary space waves. but 
are grounded waters gliding 
over the surface of the earth, 
thus following the contour of 
the carth. See Fig. 1. The 
depth ot the wave in the 
ground or sea water has been 
shown by actual measure- 
ments. as well as by theorceti- 
cal calculations, to be or- 
dinarily and until recently 
only a few fect: sufficient, 
however, to explain the in- 
teresting results obtained with 
an horizontal antenna lying 
close to the surface of the 
earth. or even wi trenches a 
few tnches below the surrace 
and extending, of course, in 


the general direction of wave propagation. 
Unquestionably the molten interior of the 
carth would conduct low frequency oscilla- 


tions with compara- 
tively [ttle loss, bit 
it is obviously impos- 
sible to make connec- 
tion to this molten in- 
terior, ordinarily. If 
one cared to experi- 
ment with two vol- 
canoes at a Compara- 
tively short distance 


crater the terminus 


apart. making each Wy 


ot a line connecting Y bi ey 
with the terminals of Tile Miler f 


an A. C. generator, 
and at some distant 
spot of the earth's 
surface between two 
neighboring volcanoes 
another parallel wire, 
in which a tuning and 
detecting device was 
located, very interest- 
ing results might he 
obtained. See Fig, 2. 

However, if such a 
combination could be 
found there would 
probably exist not the 
slightest excuse for 
sending telegrams be- 
tween stations thus 
situated. Unfortu- [I 
nately, or fortunate- [i 
lv, we cannot locate 
our voleatines as we 
would subway tubes. 

If, as vou suggest, 
a powerful wireless 
station could be op- 
crated at a sufficient 
distance from the 
earth's surface, and 
completely isolated 
therefrom, rcmark- 
able distances. of 
tran-mission thru the 
ether might be 
achieved. However 
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ELECTRICAL EXPERIMENTER 


By DR. LEE de FOREST 


CiUvitten ereciusively for the Electneal Eeperimeuter) 


Wartip <a c-omdaet | IDERRORE ATO r ee IRR bot AR a eRe att he 


HE editors sent a cops of the article published in the December issue 

of the Lucctrican EXPERIMUNTER entitled “Radio Around the World.” 

and also the editorial in that issue by Mr. H. Gernsback, covering 
several interesting and more or less dothtful theories concerning the 
propagation of these electric waves over a distance of 12,000 miles, i.e. 
between Carnarvon, Wales, England and Sydney, Australia, to Dr, Lee 
de Forest. the prommeut American radio engineer and scientist. The 
editors ashed Dr. de Forest the following questions: 

First: What is your opiman concerning the etheric wave transmission 
above the surface of the earth, i.c.. free space wave propagation? Do vou 
believe that the ctheric wave wireless transmission is better heyond the 
compnied fifty mile atmospheric envelope surrounding the earth, and how 
far into intersiellar space do sau believe these signals might be carried? 
linacine for the moment that an airship fitted with sensitive wireless re- 
Ceiving instruments could have traveled away from the carth for any 
desired distance? Ds you think these waves would he felt on the moon, 
approximately 238,000 miles distant, considering of course that suitable 
receiving imstrumeints were available at that point? 

Second: What is your opinion concerning the ground wave transmission, 
ie.. do vou believe, with the geologists and others, that the earth presum- 
ably being a molten mass in the interior, might be a better conductor thar 
the soil and rock crust surrounding it, and that this gaseous interior of 
the earth might therefore prove a better conductor than the soil aid rock 
strata, and thes that the ground radio wave may have traveled directly 
thrn the earth or a distance of nearly eight thousand wiles—corresponding 
to the diametrical axis—or do you believe it much more likely that these 
ground waves followed arotnd the curvature of the earth in the manner 
explained hy Prof. J. Zenneck and other investigators, each ground wave 
gliding over the surface of the earth? 

Third: Is it your opinion at the present day that the pure etheric space 
wave. gliding over the carth in accordance with the geuerally accepted 
theorics concerning radio transmission, is the predominating wave, both 
as 1) electrical energy involved and amplitude, compared to the ground 
wave; or is the ground ware superior in its energy Component and 
amplitude? These conditions are shown in one of the following diagrams. 
Fig. 1. and we would request your opinion on the relative extent ahove 
and below the surface of the earth, of the space wave and the ground 
wave respectively. 
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given output of energy transinitted near the 
earth's surface can be calculated, by inverse 
square law. It will be found that a tre- 
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Varlous Phases of Gliding Wave Wireless Transmission Used in Oiscussion Here Given, 
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or Thru It? 


mendously powerful station 
would be required to trans- 
mit signals to any such dis- 
tance. You doubtless are 
aware of the remarkable 
distances obtainable from 
airplanes to the earth, using 
coinparatively small trans- 
mitters. Just recently an 
army airplane carried on ra- 
dio comununication  sttccess- 
fully over a distance of 156 
miles. The distances are ust- 
ally much greater than where 
a similar transmitter is lo- 
cated on the earth’s surface, 
using a similar length of 
antenna. 


The phenomena involved in 
such transmission, where the 
airplane is, say, two miles 
above the earth’s surface, are 
doubtless complex. Heére the 
ground wave is originally a 
free space spherical wave, but 
when the surface of this wave 
reaches the earth it doubtless 
cuts into the earth for a small 
depth and beco:nes then a true 
groundyvd wate, just as if it 
Originated from an earthed 
antenna, See Fig, 3. There 


is great need for interesting data on the 
phenomena of transmission from airplanes 
aud whoever will collect and publish sich 


data will be confer- 
ring a great service to 
the Radio Art. 
Concerning your 
question as to whether 
the wireless waves 
travel or glide along 
the surface of the 
earth in the manner 
which I have de- 
scribed above, each 
wave having a 
grounded foot or base 
penerating a short 
distance into the earth, 
might mention a 
very interesting phe- 
nomenon which we 
have encountered in 
installing wireless sta- 
tions in mountainous 
or mining country in 
the western part of 
the United States. 


Y Sete 
v4, Yf , ; 
Uy Figs. + and 5 illustrate 


% {1 this phenomenon. Fig. 
4 shows a case which 
often happened in the 
early commercial days 
| of radio - telegraphy. 
| where a mine owner 
or other party wished 
to install a station in 
a valley or caion, 
which happened to 
have sharply rising 
cliffs on either side. 
Apparently the com- 
-= |] posite etheric and 
=-{f ground waves became 
sO stretched out or at- 
tenuated in theic cf- 
fort to leap across 
this vaHey. that the 
station was only able 


very weak signals or 
no signals at all. 
Therefore it was 


the energy obtainahle in General, the Etheric Space Wave Glides along the Surface of the Earth, Accompanied round advisable in in- 


at the moon from a 


by Its Grounded or Foot Wave. 
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Aerial or Ground Radio—Which ? 


The Opinions of ‘Two Leading Wireless [ixperts 


Do Radio Waves Travel Above the Earth or Thru It?—by Dr. L. W. Austin, Radio Expert, U. S. Naval Radio Laboratory. 


EPLYING to your 
queries of recent date, ] 

ain very glad that you 

* have asked these 
tions and will atswer 

them to the best of my ability, 

()-|, I see no reason to doubt 
the validity of the old theory of 
wireless transmission which sup- 
poses a wave in ether (itd 
under certain circumstances in 
the upper layers of the earth, 
provided they are sufficiently tad 
emiductors), the lower ens of 
the electric tines being gromcdled 
on the condneting surface, The 
spite. wave under most circitt- 
stances certainly carries the 
greaier part of the energy, ex- 
cept where the wave front ts 
bent very far forward. This 
theary., it seems to tne. is sufh- 
cicnihy proven by quantitative 
observations on received radio 
current which at moderate dis- 
tances always agree within a few 
per cent with the theory that the 
antesttia produces a field corre- 
sponding to a Hertz oscillator of twice its 
lestgth. 

Q-2. | believe that the currents in the 
earth are only incidental to the presence of 
the ether waves. 

Q-3. In the case of transmission be- 
tween airplanes and tlie earth, the phe- 
nomenon is similar. In sending from a 
‘plane, the wave must start as a pure ether 
save which spreads dawuward and grounds 


Q. 1. 
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Here Are the Questions the Editors Submi 


Do you believe that wireless transmission is effected by complex - 
ik Chhce. waves Meivigie A Eroidded fvot, these waves gliding over the surface 
US" Fit the each Erin the Rntcmeh and if so: 
tal Dim rom think that the etheric spuce wave above the ground is the 
predominating Oe In eibergy component and amplitude ?—or 
lieve thac the ground wave component is the predominating 
Cie a Bey ue PeWe stl amplitude ! 
that vuderground wireless trausinission is effected 
liv omeings of growed tmopelses or currents radiating thru the earth from 
the base of the omtenmo, and shat the ethene space wave radiation from the 
Aibehia 16 Nketely aio imchbenial and sepurate phenomenon, which dissipates 
machi ato compeiradively shart distance of a few hundred miles or so? 
[dip yO mot beleve m this general direcoon of thought on the 
matier, that it ts whe ctherie space wave radiation from the antenua that ac- 
roitia ciheely fir aivplane radio transmission; cither ‘plane to ‘plaue, ‘plane 
i catth, ar carth ty plane cemmunication ? 
Huw do you accommet for the results obtained with the Rogers under: 
ground and wiikersea radia tramsmission and reception? 
this is accumplisst by the prenuded components or “feet of the gliding 
, liethe afield wae in Gutiorinity with the usual theory accepted theretofore 
by the Hertman ware schol, or do you think that it ts due to ground im- 
pulses of high frequemecy oscillating currents propagated thru the conducting 
éliell of the earth? ; ; ; 
0, S$—IDe vou think that, all things considered, and in the light of present 
day radio developments. such as tbe Rogers undergroun 
tem. that radiv transmission would take place with higher efficiency in free 
interplanetary space. or do you helfeve that our wireless signals produced at 
stations on the earth are retained witbin the atmospheric envelope uf the 
earth due to reflection from the “Heaviside” ionization layer? 
It has been hinted at by several naval radio experts and others that 
been found that the penetration of the ground wave com- 
ponent in radio transmission increases with increase in wave length, and this 
phenomenon they are inclined to believe acceuats for the results obtained 
Do you believe this to be a fact? 
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it has recently 


with the underground system. 


itself, and then spreads out longitudinally 
(with a more or less bent wave front) very 


much like the wave from a grounded 
antenna. 
Q-4. In antennas close to the ground or 


buried in the ground which, by the way, he- 
have exactly alike except for a slight dif- 
fereuce in static-signal ratio, the reception 
is accomplished hy picking up the carth cur- 
rents produced by the wave. These, of 


UU bib iad 


tted 


Do you believe that 


and undersea svs- 


course, become relatively more 
- powerful at greater distances 
from the sending station, owiug 
to the usual bending forward of 
the wave front. Thesending from 
earth or buried antennas ts prob- 
ably accomplished as follows: 


In the first place. ground cur- 
rents are formed which produce 
an electric field in the ether above 
the earth’s surface. This field in 
spreadiug out and upward grad- 
ually rights itself and travels off 
very much like the held from an 
antenna, except that it is direc- 
Live. 


Q-5. I do not believe that it 
is probable that any wireless 
radiation passes thru the Heavi- 
side layer. (Ed. Note: This 
would seem to eliminate the 
“Mars” radio story which has 
heen going the rounds of the 
daily press.) 

Q-6. Experiments indicate 
that long waves can be detected 
at greater depths than short 
ones, as would be expected froin 
the ordinary skin effect phenomenon of al- 
ternating currents, 

Iam very sorry I have to disagree with 
Mr. Tesla in this matter, for 1] consider 
hin the father of wireless telegraphy. His 
lectures in the early "90s contain full de- 
scriptions of a Wireless system superior to 
anything which we actually had in prac- 
tise before 1910, except for the lack of a 
proper detector. 
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How I Believe Radio Wave Transmission 


Is Accomplished 


By F. H. KROGER 


Chief Engineer, International Radio Telecraph Co., Formerly Chief Engineer, National Electric Signaling Co. 


"N response to the request of the Edi- 
tore of the EvectmicAL EXrerRiIMENTER, 
l give below my replies to the ques- 
tions here submitted: 

Q-1. Practically all the energy de- 
livered by the radio transmitter is radiated 
in the form of waves gliding on the certh's 
surface. Awy energy which may be found 
to exist in the earth’s surface is supplied 
by the waves sent out from the antenna. 

he poorer the conductivity of this surface, 
the more energy is taken from the wave, 
and consequently the less there is available 
at the receiving station. 


Q-2. There must exist in the earth's sur- 
face, currents at the feet of the waves re- 
ferred to in question number one. Means 
for detecting these currents will give a 
method of receiving messages. These cur- 
rents, however, represent ouly a sinall per 
cent of the energy of the traveling wave. 
It is quite sere agreed that the wave 
above the surface cannot exist without the 
current in the surface and vice versa. 


Q-3. Yes. 
Q-4. Currents due to the gliding wave. 


QO-5. The “Heaviside” ionization layer 
must be a boundary to the waves. One of 
the explanations of the marvelous work 
done in the North during the wimter is the 
fact that the ionized layer of the Aurora, 


coming close to the earth, provides a 
boundary to the waves which prevents the 
usual attenuation. 


Q-6. The grotmd losses are higher with 
longer wave-lengths for poorly conducting 
earth. in the viemity of the antenna, which 
indicates that a greater volume of the earth 
is affected by the currents. This greater 
penetration would also hold for the gliding 
wave. Ground tests made some years ago 
indicated that the ability to receive signals 
did not depend upon the quality of the 
ground nor the wave-length: therefore Mr. 
Rogers’ systern probably does not depend 
upon a penetration due particularly to long 
wave-leneths, but upou a penetration which 
is sufficient for his purposes, given by any 
wave-length. 


EXAMINATIONS FOR AMATEUR 
FIRST GRADE RADIO OPER- 
ATOR’S LICENSE AT NEW 
YORK. 


Exaininations for amateur first grade 
radio operator’s license are heing given at 
Room 603, Custoin House, Bowling Green, 
New York City, every day after 9 a. tm, 
announces Charles LD, Guthrie, Radio In- 
spector of that district. 

Attention is called to the fact that ap- 
plicants for amateur first grade radio oper- 
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ators license must qnalify in the transmis- 
sion and reception of Continental Morse 
code at the rate of ten words per nunute 
instead of five as heretofore. 

Papers covering these examinations will 

be rated by the examining officer as soon 
after the examination as possible but no 
licenses will be issued until amateur sta- 
tions are permitted to operate. 
_PLease Note: By taking this examina- 
tion authority is NoT granted to open your 
station. Jt will be necessary after the sta- 
tions are authorized tc open, to furnish on 
form 762. Applicant's Description of Ap- 
paratus, the particulars required and await 
the issuance of statton license as well as the 
operator’s license before operating the sta- 
tion and form 762 cannot be filled in and 
filed until the station has been made ready 
for operation as it is important that the 
exact dimensions af the antenna and the 
amount of power to be used be stated in this 
application, 

You are hereby cautioned that it is un- 
lawful to operate an unlicensed station, aud 
all amateur licenses (operator's and station) 
issued prior to the war are now void. 

When authority is granted to issue ama- 
teur licenses, new station numbers and call 
letters will be given. 

Cuas. D, Guturie, 
Radio Inspector. 
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The How and Why of Radio Apparatus 


No. 11. How to Make and Use a Di- 
rect-Reading Wave Meter and 
Decremeter. 

From time to time we will describe ane 
particular instrionent used in’ either the 
radio transmitting or reecii- 
ing set, explaining just how it 
works, and why. We have 
received so many requests 
from ncu reoders asking for 
such explanations that we 
have decided to publish this 
matter in Seriol form. Jn the 
course of several issucs all of 
fhe principal tronsmuilting and 
receiving Ofpparalus will have 
been covercd. The subsect 
for the eleventh paper is 
HOW TO MAKE AND 
USE A DIRECT-READING 
WAVE METER AND DE- 

CREMETER. 


HE present time seems 
an opportune one for 
the radio student and 
the radio amateur to 
prepare for the forth- 
coming opening of experi- 
mental radio opportunities, 
and we belicve that no better 
use can be made of the spare 
time than to construct and 
study the use of the wave 
méter and dccremeter. The 
accompanying text and illus- 
trations show how to build a 
home-made wave meter which will give very 
Satisfactory service. The dimensions given 
for the various parts of the instruments are 
1aken from an experimental one which was 
carefully cahbrated for the writer, 

We will first take up the construction of 
the wave meter and will afterward con- 
sider the calibration curves to be used with 
it, and also the determination of decre- 
ment. 

Perhaps the first part of the instrument 
that will come to hand as the student sets 
about the building of it, is the inductance, 
or rather the inductances. These coils are 
also referred to as the ¢rploring coils or 
exploring inductances. They are used to 
pick up sufficient energy from a_ radio 
transmitter or recciving set, so as to cause 
oscillations to be sect up in the wave meter 
circuit, which will be of sufficient strength 
to give a positive indication of resonance 
or non-resonance of the circuit, and thus to 
deterinine the cxact period at which the cur- 
rent being measured 1s oscillating. 

The illustration, Fig. 1, gives the details 
of construction for the three inductances 
used with this wavemeter. The wooden 
forins on which the coils are wound are 
best turned on the lathe from some fine 
grained hard wood such as inahogany or 
maple. The physical dimensions of the 
forms are given in the drawing and the 
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Dimensions of Home-made Varlable Con- 
denser of the Required Capacity for Wave 
Meter Here Described. 





By H. WINFIELD SECOR 


length A, of each of the three coils varies 
with the number of turns on each. the table 
in the figure providing these values for the 
different coils. The winding in each case 


consists of one layer of No. 20 B. & S. page 





Photograph of Author’s Wave Meter Fitted with Callbrated Condenser 
and Inductance Collis of the Dimensions Glven In the Present Article. 


enameled magnet wire. These inductances 
have been accurately calibrated by com- 
parison with a standard wave tneter at the 
Radio Standardization Laboratory of the 
College of the City of New York, thru the 
courtesy of Dr. Alfred N. Goldsmith, Di- 
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Detalis of Inductance Col!s, Three of Which 
Are Used to Give the Wave Meter a Desir- 
able Range. 


rector, and the specifications for building 
these coils must be rigidly adhered to. 
Where the accuracy of the instrument 
within a few per cent below or above the 
calibrated values is not imperative, No. 20 
gage magnet wire, covered with a single 
winding of silk may be used; but due to 
the peculiar qualities of cnameled magnet 
wire and the number of turns per inch of 
winding, ete. it will be seen that the speci- 
fications here given should be carefully fol- 
lowed to obtain the inductance values in 
centimeters here given. The three coils. 
numbers 1, 2 and 3, have inductances of 
36,000, 126,000 and 259,000 centimeters re- 
spectively. 

The manner of attaching the inductance 
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coils to the wave meter cabinet is shown 
at Fig. 1, and consists of two lugs made 
of 1/16 inch brass and having slots at the 
lower ends of each. This enables the opera- 
tor to slip the coils on and off the binding 
posts quickly. The inner and 
outer leads from the winding 
of the inductance shonld be 
carried thru diagonally drilled 
holes in the wooden form, as 
is indicated by the dotted 
lines, and they should be sol- 
dered to the two brass lugs, 
which are screwed to the 
form by means of smal! flat- 
head brass wood screws. The 
wooden form may be _ var- 
nished or shellacked before 
winding, but the winding it- 
sel{ should not receive any 
coating of shellac or varnish, 
as this changes the distributed 
capacity of the coil. Do not 
use any iron in building these 
inductances, 


The next item claiming our 
attention is the variable con- 
denser, and we might say a 
great deal concerning this 
part of the apparatus, and 
then again we might just as 
well say very little. Experi- 
ence dictates that this comes 
out about as follows: in the 
first place many radio experi- 
menters would rather obtain 
on the open market a small 
rotary type variable condenser having 
the proper capacity for use in this par- 
ticular wave meter, and this should be 
.0OC86 microfarad. Of conrse any con- 
denser having this capacity within a small 
fraction one way or the ote may le used, 
but if the student wishes to have a good 
accurate wave meter, and intends to event- 
ually have it calibrated or checked against 
a standard wave meter, then he will do 
well to select a good sturdy and reliable 
make of rotary condenser. Some of the 
points to be watched in the design of such 
a condenser are that it should not have the 
rotary and fixt plates too closely spaced, 
or else it will frequently give troulle by 
short-circuiting; the rotary plates should 
be accurately locked on the rotary shaft 
either by having their hubs molded on the 
shaft or else they should be mounted on 
a square shaft so aS not to turn, or again 
they can Le keyed on the shaft. For the 
purpose of a wave meter there should also 
he practically no up and down movement or 
play in the vertical shaft supporting the 
rotary plates. For all practical purposes, 
the capacity of a rotary variable condenser 
(sce Fic, 2), is determined by the usual 
capacity formula using a K value of 1, 
which 1s that for air. 

Many radio amateurs and expcriimenters 


-----Wave Meter 
Crrcut} 


Unilateral Connection of 
Detector & Phone 10 Wave 
Meter Circuit 





Usual Hook-up of Detector and ’Phones In 
Unilateral Fashion. Where There Is Suffi- 
clent Energy to Actuate Detector Properly. 
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will undoubtedly wish to construct their 
own variable condenser having this required 
capacity, and the physical dimensions of 
such a variable condenser are given in Fig. 
2, As will be seen, this particular design 
comprises three siationary and two rotary 
aluminum or brass plates, These plates 
should preferatily have a thickness of 1/16 
to 3/32 inch so as to be perfectly flat and 
retain their shape, and thus maintain the 
accuracy of the condenser when once assein- 
bled. Vhe four active air dielectric spaces 
between the plates should be exactly 1/32 
inch. The diameter of the rotary plate, as 
Fig. 2 indicates, should be 8-23/32 inches, 
and hy cutting the Jugs on the stationary 
plates as well as on the rotary plate in the 
manner indicated, will permit of the accu- 
rate interleaving of the rotary and fixt 
plates so as to give the proper capacity. 
Thus we see that the two principal parts 
of any wave meter are—an accurately cali- 
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Three Schemes for Improving the Wave Me- 

ter Dlal and tndicator so as ta Make it 

“Direct Reading.’’ Fig. 8 Shows an Auta- 

matic Dial Arrangement Which Causes the 

Correct Reading to Appear, no Matter Which 
of the Three Coils Is in Use. 


brated precision variable condenser and an 
accurately calibrated inductance. In prac- 
tically all cases this inductance and capacity 
of known values are connected together in 
parallel or shunt as shown at Fig. 3-A. 
Referring to Figs. 3-A and 3-B, the lead 
wires joining the inductance or exploring 
coil to the variable condenser are composed! 
of two pieces of No, 16 flexible lamp cord, 
each G inches long. <A 3-inch length af cop- 
per strip joins the two pairs of binding 
posts. Fig. 3 shows one set of binding 
pasts being used for the inductance coil 
and the other set intended for the connec- 
tion of a hot wire milliampere meter or 
therino-couple and galvanometer. Ordi- 
narily this latter pair of hinding posts are 
fitted with a piece of copper strip about 
1/16 inch thick forming a fumper. 

It is well in all cases to fit a safety spark 
gap across the terminals of the vartahle 
condenser as shown at Fig. 3-B, as when 
the wave meter is used in close proximity 
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Arrangement of Wave Meter in Cabinet, Inctuding Condenser, Inductance, Geissler Tube, 


"Phone (1,000 or 75 ohm), Etc. 


The Diagram Shews Geissler Tube and Detector and 'Phone 


Indicator Circuit, Elther of Which Gan Be Used. 


to radio transmitting sets, there is very 
often a sufficiently heavy current induced 
in the wave meter circuit to cause a punc~ 
ture of the insulation of the inductance 
coil or a short-circuiting of the variable 
condenser, especially if the latter happens 
to have closely spaced plates. 

For indicating the maximum resonance 
when measuring the wave length of a trans- 
mitting set, where the induced current in 
the wave meter is of course quite strong 
in any case, a very good indicator, as proven 
by practise and experience, is an ordinary 
3-inch Geissler tube, or better yet a small 
heliunt gas tube. It is best when using 
either a Geissler or helium tube as an in- 
dicator of maximum resonance, to place 
the tube in a small box mounted on the 
lid of the wave meter, the box being black- 
ened inside and provided with a slot in the 
front so that the degree of glow iu the tube 
may he easily seen. It is also common 
practise to connect a hot wire milliainpere 
meter in series with the inductance and 
condenser of the wave meter by removing 
the jumper on the series binding post termi- 
nats and connecting the meter to this; in 
this case the maximum resonance, and 
therefore the wave length at which the cir- 
cuit under test 
is oscillating, 1s 
indicated by 
turning the con- 
denser handle 
until the needle 
of the hot wire 
meter reaches a 
tnaximuim read- 
ing. Some oper- 
ators prefer to 
use the well- 
known detector 
and telephone 
receiver method 
of determining 
the maximum 
resonance point 
in the wave 
meter circuit as 
the diagrains at 
Fig. 3 show. 
The detector 
and wireless 
‘phones are con- 
nected (in 
series or in 
multiple) across 
the variable 
condenser for 
the purpose. 
This arrange- 
iment 18 ex- 
iremely sensi- 
tive, ard is the 


length of received signals. The Geiss- 
ler tube or other apparatus is, of course 
disconnected from the wave imeter circuit, 
if the detector and ‘phone method is to be 
used. With respect to the detector used 
on the wave meter, it may be said that 
either carborundum or iron pyrites proves 
best, as either may be subjected to a very 
strong current without harm. 

Figures 4 and 5 show two more circuits 
used with the wave meter. Fig. 4 shows a 
detector and telephone receiver circuit, con- 
nected to the main oscillating circuit of the 
wave meter by a unilateral] or one-wire 
connection. This method is highly recom- 
inended in many text books treating on the 
wave meter and its uses, and at the pres- 
ent time it is used on tnany of the best 
comimercial wave meters. This connection 
of the detecting circuit possesses the ad- 
vantage that it cannot have any détuning 
or Offsetting effect on the oscillating cir- 
cuit as is the case where it is placed in 
shunt to the capacity and inductance coin- 
posing this circuit, and it is very efficient 
for the purpose in hand, as with this con- 
slection the detector and ‘phone receive just 
a sufficient amount of energy to operate 

(Continued on page 921) 
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ac. Paper Scale at the Left and Mount It on the Varlable Condenser Shaft or on 
INZaS- the Top Rotary Plate in the Manner Here Shown. 
thru the Window When Resonance Its Indicated. 


The Decrement Is Read 
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(;erman Radio Apparatus Used at Metz 


HE accompanying illustrations show 
the interesting radio apparatus and 
antenna mast used at the famous 
German military base at Metz. These 
plootographs were taken by the 
French Army when they entered Metz after 
the signing of the armistice. Tlic photo- 


which are placed in a group at the lower 
center of the front panel. 

Among other things. we find it interesting 
to note the very neat arrangement of the 
interior wiring of the cabinet, the various 
connections being run symmetrically in 
straight Hines, evenly spaced and held rigidly 


Three tnteresting Views of the German Wireless Stathon at Melz. 


Pheltographed by the 


French After the Famous Stronghold and 


Fortress Had Been Surrendered to the Allics Under the Terms of 


the Armistice. 
Elaborate Radlo Recclving Cabinet 
Switches for Ctoso Tuning. 


The Left-hand Photo Shows Front Panet View of 
Wlhih the Numerous Dlat 
The Center View Shows the Slide of the 


Cabinet Removed with the Intricate Wiring and Swiich Connectlons 
Necessitated by the Clase Tuntng Conditlons at Such an important 


War Time Radio Statlon, 
the Inductan-e Coll at the Top of the Sise Lido. 


Note the Clever Rotary Stider Control of 
View at Right 


Shows the Base of the Stcel Radio Mast, 80 Meters In Reight Which 


Rests on a 
The Station Was Placed Many Feet Underground, 


graph of the a¢rial inast is interesting as it 
shuws a very novel construction whereby a 
stroncly braced tower structure is formed 
of steel tuhes or pipes, provided with flat- 
tened ends thru which bolts are past. The 
hase of this radio inast, measuring SO meters 
in height. is tapered toa point at the bottom. 
as the photograph shows. and rests on a large 
porcelain insulator. Suitable cuys and pis 
were used in arranging this insulating hase 
support, so that the foot of the mast could 
not slip or break away if for any reason 
the insulator should break. The mast was 
well-guyed with stcel cables running in dif- 
ferent directions, and the antenna was sup- 
ported in wmnbrella fashion from the top of 
the mast. As the photograph discloses, a 
high steel fence enclosed the grounds con- 
nected with the station to preserve secrecy. 
and also to prevent any one coming in con- 
tact with the hichly charged aérial con- 
ductors. 

The remaining two photographs show re- 
spectively front and side views of the re- 
ceiving apparatus used at Metz. One of the 
first interesting things we note in connection 
with the design of the apparatus, and 
plainly visible in the side view 1s the rotary 
control of the inductance slider. This is 
accomplisht by a lever secured to a rotary 
knob, the free end of which is joined hy 
means of a link member to the slider of 
the inductance in the manner shown. so 
that as the handle is turned in rotary fash- 
ion, the slider will move back and forth 
along the coil. The detectors, of which 
there are several in duplicate, are observed 
at the top of the instrument, while an 
claborate multiplicity of control handles 
with graduated inductance pointers, are 
provided for changing the wave length of 
the primary and“%secondary receiving cir- 
cuits, as well as the couphng between the 
coils of these circuits, and also the capacity 
values used. 

The telephone receivers, several sets of 
which may be used when desired, are con- 
nected with the receiving set cabinet by 
means of flexible cords and jacks, eight ot 


Gleantle Porcelain Insulalor at the Foot cf the Structure. 


Ca 
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in place by means of insulating cleats. In 
the side view of the apparatus, which shows 
the interior, one may perceive the neatly 
wound inductance coil at the bottom of the 
cabinet, and as will be seen, it is square in 
form with a number of indnctances placed 
along the form on which it is wound. This 
set is designed so as to be suitable for re- 
ceiving either spark or arc signals. No 





AT Gear 


Wireless Terms Illustrated—''Beat Receiver’’ 
~+Courtesy The Oscillator. 


vacuum bull detectors or oscillators are 
shown, hut we know that they were ised in 
many of the German sets, the bulb em- 
ployed Leing that devised by Lieben and 
{1 z. 
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MORE BUNQUE. 
By J. A. Weaver. 
‘ : often wonder how Noah made the are 
ight. 
And it sure does get my goat why insula- 
tors wear petticoats. 
And of what possible use is a vacuum 





cleaner, being as a vacuum is always clean? 

And whether undamped waves oscillate 
ot vibrate? 

And whether it would be murder to kilo- 
watt? 

And whether you can measure water with 
a wavemeter? 

And how a bus-line can run from place to 
place without moving? 

And whether it would be nice to be a 
ininer in the mines of Asia- Minor ? 

And if a condenser is over charged by a 
conductor would it cause a disturbance on 
the trolley line? 

And where does the dago when nite ap- 
proaches? 

And how to tell when onion plants arma- 
ture? 

And what is the price of a drink at the 
lus bar? 

And why some boohs persist in saying 
a.c, Current and d.c. current instead of a.c. 
and d.c.? 

And whether there are any sceds in a 
transformer core. 


CHAIN OF RADIO STATIONS. 

The establishment of a chain of radio 
stations, approximately 30 miles apart along 
the Atlantic Coast, was announced at the 
headquarters of the Ist Naval District re- 
cently. The statement intimated that by 
this arrangement incoming vessels, when 150 
or 200 miles off coast, conld determine their 
position easily by communicating with shore 
Stations, regardless of weather conditions. 
Along the 250 miles of coast ineluded within 
the Ist District eight stations are already 
in Operation. 


COAST GUARD STATIONS TO 
HAVE WIRELESS. 

In the near future radio stations will be 
installed at the coast guard stations at the 
Isles of Shoals, at Station No. 2 at Cross 
Istand, Buck's Harbor. Me., and Station 
No. 8 at Damiscove !sland, Boothbay Har- 
bor, Me. A number df radio operators will 
be sent to these stations. 


April, 1919 
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A Timely Reinforcement 
A Copper Plated Stomach 


HERE’S a lot in being forehanded. 

Mother was that way. Every Satur- 

day we used to have salt fish for 

dinner, so she wouldn't be bothered 

with getting up anything to eat on 
baking-day. That sounds like a paradox, 
but it wasn’t, it was a shame, for the “bak- 
ing” was very appetizing and savory, while 
the fish was—well, not so savory. 

Now, when you wanted salt fish on Sat- 
urday, you had to begin way back in the 
week somewhere. Tuesday was a good 
day because there wasn't much of anvthing 
to do (on top of the regular chores) ex- 
cept the ironing, and you had a 
chance to think. Follow me 
carefully—you know how long it 
is from Tuesday before Saturday 
comes around? Well, mother 
used to plan ahead all the time, 
foreseeing she was going to be 
heated and tired, and al! fust 
up with cooking formulas, and 
would need an accommodating 
viand for dinner that she could 
slap down most anywhere with- 
out hurting it, and tell us chil- 
dren to go to it and forget the 
whole business. On Tuesday she 
commenced deodorizing the fish. 

You see, while the fish abode 
with the grocer, it was always 
picking up scents like coffce 
and spices and matches and kero- 
sene, from the clerk’s habit of \\\ 


ing, and the hostler would chuck 
a horse-blanket on it often 
enough to give it a quaint stable 
tang. But what you'd call the 
basic flavor was imparted by 
’“Tabby”—the store cat. The 
pile of codfish was the place 
where the cat slept and took her 
bath (the kind of dry-cleansing 
a cat calls a bath); also her 
refuge from stray dogs-—-or am- 
bush, according to whether she 
could lick the dog or not. The 
result was you couldn't say the 
cat smelt fishy, or the fish catty, 
but they smelt about alike! It 
was a blend, like this fancy- 
named toilet-water you have to 
have pronounced for you, car 
de something or other. 

If you just wanted the fish for a smelling 
fish, you didn’t have to do anything to it, it 
was all right as it was. But when you 
wanted to use it for an eating fsh. you had 
to go to work and separate the fish part 
from the odor part, or as much of it as you 
could. It wasn’t dificult or laborious at 
all, but it took time, and that’s why you had 
to be forehanded. You put this fish into 
a good stout pan—a pan that wast par- 
ticular whom it associated with—and cov- 
ered it with common ordinary water. The 
water didn't stay that way very long. Ina 
few hours it was most wicommon water, 
velling to heaven and casting into the air 
brinches of assorted perfumes, like Spring- 
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By THOMAS REED 


time tripping o'er the lea and scattering 
flowers—I mean the operation was the 
Same, not the raw material. 

When one dose of water had suffered 
about enough you poured it off and re- 
newed it, and so on. If you tended right 
to your business thru Tuesday and Wednes- 
day and Thursday and Friday and Satur- 
day morning, then by Saturday noon there 
was your fish—transformed into a regular 
eating fish—at least those who had to eat it 
could: That's how you had to plan meals 
in those days—no frittering away your time 
at tea-dongsongs till the last minute, and 
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To Copper Plate Human Stomachs So as To Digest the Present 
Post-War Foods, Thomas Reed Here Shows Us How To Set About 
Rigging Up the Necessary Apparatus. 
This Treatment You Will Be Able to Swallow Nails. Old Milk 
Cans, Sections of Steam Boilers, Bricks, et Cetera, and Then the 


Undertaker Will Nail You Up. 


tossing on a preserved pig’s foot for supper. 


Examples like this gave me the saine 
habit of being forehanded. I’m always 
looking ahead and spying out some situa- 
tion that’s liable to be dangerous or dis- 
agreeable, and providing against it. It's a 
lucky thing I am, as it happens, and you'll 
Say so, too, when I tell you. 

Perhaps vou remember we had a “war”, 
or something like that, recently. Well, 
just when we were thinking it was going to 
last forever, we began to hear noises from 
the Other Side that sounded like “By gorry 
we've got 'em licked!" “They're quitting!" 
“The war isover! “Honk-honk!” "Wow!" 
and other expressions of quiet satisfaction. 
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When You Once Receive 


From that moment nothing was thought of 
but comebacks to hand to Germany in re- 
turn for her favors of the past 40 years, 
with the accent on the Jast 4—which was 
righto, and success to the job; but in the 
rush of business, a very important point 
was overlooked by everybody but ME. I'll 
tell you what I mean. 

You know how thick and fast the cele- 
brations came, along there in November? 
Tley made a record for thickness and fast-: 
ness that won't be beaten till “Bill” gets 
back from Hell. There was the “Fake 
Peace Celebration” on Thursday, and the 
“Real One” on Monday. and the 
“Regular One” on Tuesday. I 
don't kuow how it was with you, 
but by Wednesday I had tood 
for thought—and it was the only 
kind of food I was able to sit up 
and take any notice of. 

The thought, being fed. was 
inainly to the effect, how nice 
it would have been if I’d had one 
of those copper-lined stomachs 
that are always being talked’ 
about and never realized. I 
don’t know as I ever appreciated 
before how reliable copper is. 
Viewing the ruin of my faithful 
Gastric Cavity thru handhng the 
few easy objects I’d sent down 
to it, I envied the old copper 
boiler at home—how it used to 
digest 3 or 4 bushels of the fain- 
ily wash, or boil up a barrel of 
soft soap, Or a tub or two of 
whitewash-stunts really exact- 
ing, you know-—-and get away 
with it year after year. 

Ah me, as the fellow says. 
With a tummy bnilt on the lines 
of that boiler. one could cele- 
brate Peace till the cows came 
home with thetr 16-cent milk, 
and then tackle a New Year's 
Eve and a couple of “wakes” on 
the side, instead of rueing the 
day—whatever that is—as I was- 
doing. 

But the real horror of the 
situation was this: here were a 
million or two of soldiers and 
sailors due to come home and go 
thru this celebration-thing mul- 
tiplied to the hundredth-power. The big cities 
were going to stuff ‘em, then the smaller 
branch cities, and the railroad towns, and the 
liome towns—the strain all the time increas- 
ut as the burg grew smaller—till finally 
they’d fetch up at “Home” itself, the one with 
the Big "H”™, with Mother roasting chickens 
and frying flapjacks and baking pies in a 
wild effort to make up a year’s deficiencies 
in army rations all at one meal. All that 
and only an ordinary membranous stomach 
to aaa it! Was there any time to lose? 
No. The copper stomach, so long post- 
poned, had to be invented tout de suite if it 
was going to be ready for the occasion. 

Weil, bere it is, all ready and waiting, 

(Continued on page 927) 
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The Alkaline Storage 
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TORAGE batteries are of two prin- 
cipal kinds—(1) the lead-acid battery, 
and (2) the alkaline battery. Our 
attention is now directed upon the 
latter. There is but one alkahine cell 
of prominence on the market—the Edi- 
son battery. Each 
cel} is a complete m7 
self-contained unit 
and may be used 
alone or im con- 
junction with other 
cells. A typical cell 
will have a voltage 
of about 1.2 average 
discharge potential; 
the maximum dis- 
charge potential is 
about 1.45 volts at 
the start. The charge 
and discharge volt- 
age  charactcristics 
are given in the ac- 
companying graph, 
Fig. 1. While charg- 
ing the cell voltage 
may rise as ugh as 
1.85 volts. The am- 
perage will vary with 
the size of the cell. 
By connecting a bat- 
tery of celis tn 
series, it 1S possi- 
ble to run the volt- 
age up to any de- 
sired point; see 
Fig. 2-A. A_ usual 
voltage for rather 
Short circuits — un- 
der 300 feet—is 30- 
32 volts. Accord- 
ingly, about 30 cells 


are required. The 
battery used as a Z 
unit will have a 


voltage equal to the sum of the voltages 
of the individual cells. The amperage 
will remain the same as with the single 
cell. lt is necessary, thercforce, to choose 
a size of cell that will give the a:nperage 
required for the service or else use more 
than one battery, connccting the bat- 
teries—not the cells—in parallel, see Fig. 
2-B. For a tf0-volt system. a large num- 
ber of cells will be needed. In making 
such calculations, it will be best 10 rate the 
alkaline cell at just ahout 1 volt. Thus, for 
110-volt service use 110 cells, connected in 
series. 

In purchasing a battery, it will be neces- 
sary to decide on the voltage to be used. 
There are probably more household and 
similar devices on the market that are de- 
signed for the 110-volt system than for any 
other. At the same time, there is a consid- 
erable range of such devices which are 
adapted to, and available for use on 30-32 
volt circuits. 

The alkaline cell has a tight-fitting cover. 
As in all batteries there will be generated a 


= ee 





By J. F. SPRINGER 


certain amount of gas; this escapes thru a 
special valve. The cell is well suited to 
rough usage, partly because of the tight 
cover and partly because the container 1s of 
sheet steel and not of glass or hard rubber. 
The liquid is of an alkaline character. It 
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"Battery Room," 


loses but little of its water as time gocs on. 
In order to determine whether the strength 
is normal, a hydrometer may he used. The 
electrolytic consists of potassium hydrate 
(21 per cent solution) to which has been 
added a sinall amount of lithium hydrate. 
The specific gravity of the alkaline cell does 
not change during charge or discharge. 
The normal specific gravity will be 1.210, 
but this may drop at times to as low as 1.160 
without affecting the cell. A brand new 
alkaline battery will not develop its full 
capacity at once. After a number of charg- 
ings it will settle down to a standard per- 
formance. This settlement into a standard 
condition is understood to be due to the 
improvement in the conditions of the nega- 
tive plate consequent upon rcgular charging 
and recharging. This process of self-form- 
jug continues over a period of from one to 
three montlis. 

The care of an alkaline battery will ordi- 
narily Le simple. The density of the liquid 
may be watched and corrected, if necessary. 
This with usually mean the addition of a 
little water to bring the hy- 
drometer reading down to 







180 - - — 1.210. Regularity of handling 
170 =a ee oot ae will probably give better re- 
sett of ae ay 46 fo. a» f H p' 192 ké . . 
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Ampere- Hours 


Typical Characterlstic Curves for Charge and Discharge 
The Average 
DOlscharge Potential Is Seen to Be 1.2 Volts. 


of Edlson Type Alkaline Storage Battery. 





or rapidly in | or 2 hours, or 
at a moderate rate in 4 or 5 
hours. Slow, regular charg- 


Fig. 1. ing at the normal rate is to 
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A Typleal Atkeline Storape Battery Installation On Ship-Board, the 

Battery Operating the Whreless Teéleoraph Equipment [In Emergency. 

The Controt and Charging Switch-Board Appear At the Left of tha 

All Radlo Operators Should Thoroly Understand 

Storage Batterles. Both the Lead and Alkaline Types. 

Cut Shows the Non-Lesking Ges Vent Fitted On the Alkaline Cell. 
This Cell Has a Mean Potenttal of 1.2 Volts. 
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Battery 


be preferred, if conditions make slowness 
conveniently possible. Whether the battery 
is charged slowly or rapidly, evenness of 
charging is always to be adopted. 

Direct current only is usable in charging. 
If alternating current is the only source of 
energy available it 
will be necessary to 
convert it into di- 
rect current and to 
use the latter with 
the battery. There 
are several methods 
which may be em- 
ployed. First, there 
is the motor-gen- 
erator. The alter- 
nating current is 
used to operate a 
motor. The motor 
drives the generator 
and produces the 
direct current for 
charging. A mer- 
cury arc rectifier is 
another device for 
converting the al- 
ternating current in- 
to direct. This de- 
vice 1s often more 
economical an d 
convenient if only a 
small current is to 
be handied, 

Of course, direct 
| current may be gen- 
erated at once, The 
equipment necessary 
will be (1) an en- 
gine or some equiv- 
alent means of op- 
crating the gener- 
ator; (2) a gen- 
erator, and (3) a 
switchboard. It 
would probably be cheaper to use the 
current direct from the generator to 
operate the lights, etc., and to dispense 
with the storage battery, if the current 
were required in a steady, even stream. 
But current is not ordinarily required 
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thus in a home or on hoard a boat. 
(Continued on page 931) 
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Diagram Showlng Voltage and Amperage 
With Serles and Paraliel Connections of Bat- 
tery Cells. 
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Experimental Mechanics 


THE THEORY OF TWIST DRILLS. 
HE student who has been following 
the past lessons in “Experimental 
Mechanics” may now find himself 


confronted by a more or less diffi- 
; cult task in properly utilizing a very 
important tool, namely—icist drills, and 





in the Present Articie the Author Discusses 
the Theory of Twist Drilis, the Shape of the 
Grooves, the Pitch of the Cutting Edges, 
Et Cetera. The Lips C-C May Be Consid- 
ered as the Cutting Edges of Two Chisels, 
Which Turn about the Axis of the Driii. 


the writer gives below a brief resumé of 
the subject of twist drills and their grind- 
ing. Because it is very essential to follow 
understandinly the subject of twist drills, 
a short mathematical treatise of simple na- 
ture will be given in order to more readily 
facilitate the understanding of the subject. 

The twist drills stand in use so far above 
flat drills that they are now an indispensable 
too) in every workshop for metal working. 
They may be manufactured by milling or 
forging two spiral grooves out of a cylindri- 
cal bar, or by twisting a bar of the desired 
cross-section, so that the lines originally 
running parallel to the axis become spiral 
lines. The first method of manufacturing 
is today still the most common one. When 
we take a spiral drill and turn it with the 
top towards us, we shall see it as shown in 
Fig. 1. dd are the spiral grooves, ce both 
cutting edges, so the drill will have to turn 
in the direction of the arrow. ee is the 
solid part of drill; the top of the drill near- 
est to us is the edge c’, which unites the two 
edges cc, making an angle of about 55 de- 
grees with each of them. The cylindrical 
surface of the drill at ss. only exists for 
the part aa, tor, to prevent unnecessary 





Further Illustrating the Similarity of a Chisel 
Cutting Into a Plece of Metal to the Two 
Cutting Edges of a Twist Drill. 


BY SAMUEL D. COHEN 
LESSON XI 


friction against the walls of the hole, the 
rest of the surface is brought to a some- 
what smaller diameter. Sometimes the 
surface s, is gradually backed off, beginning 
at the edge withont a distinctly perceptible 
step, as in Fig. 1. The profile of the grooves 
dd, is chosen so that the intersection with 
the top plane b, gives as far as possible a 
right angle line C. The shape of the line } 
is of lesser importance provided that the 
groove d is wide enough to allow the chips 
to pass easily. The dimension of the weak- 
est point of the drill where the edge c’ is 
found, is fixt by the demand of strength in 
the drill. The edge c’, which cuts very badly, 
should he as short as possible. Ordinarily, 
it is taken 1-l0th of the diameter at the 
point of the drill and gradually increases 
to the upper end, for reasons of strength. 

\WWhen looking at the dril) sideways we 
now see it as shown in Fig. 2; ce are the 
sectants which form together an angle of 
about 120 degrees. c' the connection, dd the 
grooves. the pitch of which amounts to 5 
to § times the diameter of the drill. We 
consider cc as being the cutting edges of 
two chisels, which, turning around the axts 
must cut chips from the metal. The form 
and the position of these chisels in regard 
to the metal will have to answer the same 
requirements as every other cutting chisel, 
which are these: In Fig. 3 A represents a 
cross-section of the chisel, B the piece of 
work from which the chip C is cut by mov- 
ing al in the direction of the arrow. 

To prevent the chisel breaking its cutting 
edge—the angle a—obtained by grinding, 
and therefore called the grinding angle, 
must be sufficiently strong. For cutting 
mild steel! and iron a is made upon an 
average of about 55 degrees; with very 
good steel the angle can be some degrees 
smaller; with a poorer grade steel it must 
be some degrees larger. The loosening of 
the chip from the metal is not done at the 
lowest point of the chisel, but at a, being 
the point most advanced. The metal is 
pushed down at a length /, Fig. 3, and there- 









Don’t Miss the Next Lesson— 
“Grinding Twist Drills.” 


It will discuss the various factors 
involved in properly grinding twist 
drills, both by hand and machine 
or jig. <A’real practical article 
which every amateur machinist 
will want to read. 


after returns to its level a-d. The smaller 
the angle i, which may be enlarged or dimin- 
ished by the position of the chisel, the 
longer / will be, and the greater will be the 
resistance of the metal being pushed down. 
Experience tells us how large the angle : 
must be; it varies between + dcgrees to & 
degrees for lathe and planer tools. We 
shall see how great it must be inade for 
twist drills. In no case may it be smaller 
than + degrees, or the chisel will refuse 
to cut. 

Referring to Fig. 4+. the point a, of the 
cutting edge c, situated on the cylindrical 
surface of. the chisel, we find the grinding 
angle a, appointed by the tangent to the 
spiral and by the tangent to the line ab, 
sectant of the cylindrical surface of the 
drill, and the ground top B. So the size of 
this angle is determined with regard to the 


‘ strength of the edge and practically amounts 


to about 55 degrees. Then follows the 
angle i in Fig. 3: where to find it. While 
turning around on its axis the drill ad- 
vances into the metal. So each point de- 
scribes a spiral line with the pitch equal to 
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the feed of the drill for one revolution. 
These spiral lines, however, are of unequal 
diameter. Point a. in Fig. 4, on the circum- 
ference of the drill is given in Fig. 5, as if 
moving on the spiral line a’a. The diam- 
eter of the drill being D = 1 in. and the 
feed 1-50th in.: the inclination of the spiral 
line 1s found by: 


feed ] 
Ten 8 = ————-= 
circumference 50" 

— 0° 22’ 


= 0.00637 








Discussion of the Angle and Clearance of the 
utting Edge of a Twist Drili. 

Point a, in Fig. 4. at a distance of 1-20th in. 

from the drill axis. describes tlie spiral line 

ce with the same pitch /, Fig. 5, as a’a; the 

angie of inclination Y however, is quite a 

‘different one; for the case of 1-20th in. it is: 


Tan ¥ = = 0.0637 
50x 7X 1/10 
¥= 3° 39 


In Fig. 5 the value /: of the feed has been 
given immoderately large for the sake of 
clearness, and the angle ¥ has consequently 
been drawn much larger than it is in reality. 

The spiral lines, a'a and c’c, are the lines 
in regard to which the angle i, in Fig. 3, 
has to be measured. They agree with the 
line a-d, in that figure. From this it fol- 
lows that for point a of the drill the setting 
angle i is measured in regard to the line, 
inclining already 0° 22’, and therefore must 
be so much greater than usually. For point 
c this difference becomes 3° 39°. The set- 
ting angle becomes a changeable value, in- 
creasing towards the center of the drill. In 
giving it everywhere the same value for 
simplicity’s sake, that is to say the largest 
cutting cross-section desired in the center, 
the edge would becoine too weak at the 
circumference. 

With the above facts in mind the writer 
will give a complete practical discourse on 
how to handle twist drills, grinding, et 
ectera, in the next itstallment. 

(To be continued) 





Diagram Used in Explaining the Vatue of the 
Angles of Grinding of Twist Orlils. 
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Practical Chemical Experiments 
Butter and Butter Substitutes 


UTTER is obtained by skinuning 
the milk and putting it thru the pro- 
cess of churning, the globules 
coalesce and the solid fat separates 
more or less thoroly from the other 
constituents of the milk. As found on the 
market. butter ts rarely found to contain 
more than 80 to 85 per cent fat; the rest 





in Making Test 


Fig. 1, 
for Butter and Oleomargarin or Renovated 
Butter, 


Apparatus Used 


being principally water, with some proteids 
and lactose from buttermilk still remaining 
in it, and more or less salt or saltpeter, to 
flavor and preserve it. It quite frequeittly is 
colored with some harmless vegetable com- 
pound. 

Oleamargarin is usually prepared from 
the fat contained in the intestinal folds of 
beef cattle. It is carefully stript from the 
fresh carcass, washed, chilled and hasled 
exceedingly fine. It is 
then rendered in water- 
jackcted kettles at a 
temperature of about 50 
deg. CC. The = scum 
which separates out at 
the top is drawn off and 
the scraps settle at the 
battom. The lauid fat 
is then run into vats 
and there permitted to 
stand for a day or two 
at about 27 der. C.. at 
which temperature but- 
ter 1s just liquid. The 
semi-liquid mass is then 
wrapt up in cloths and 
prest to remove the thin 
ycllow liquid oi! (oleo 
oil) from the solid fat 
(oleo-stcarin). Toturn 
this liquid oil (oleo 
oil) into a very good 
substitute for butter it Be 
is churned with some 
milk so that it can ab- 
sorb some of the butter taste. then some 
coloring matter is added (vegetahle com- 
pound), and the mass is finally ren into 


———_— 


umMns. 


By ALBERT W. WILSDON 


ice-water, thus chilling it rapidly. It can 
then be salted and packed like ordinary 
butter. Two marked advantages which this 
material has over butter are: (1) It is 
much cheaper, and (2) owing to the ab- 
sence of buttermilk and butter fats it has 
much better keeping qualities. Its flavor 
ranks well with second-class butter. 

“Renovated” or “Process” butter is in 
gencral prepared as follows: Old, rancid, 
and unsalable butter is melted in a large 
vat surrounded by a hot water jacket at 
a temperature’of about 45 deg. C. The 
curd and brine are then drawn off at the 
bottom, the scum bemg taken off at the 
top. Air is blown thru the mass, to remove 
the disagrecahle odor, and after mixing 
with some milk, the mass is churned and 
then run into ice cold water to make it 
granular in structure. It is then ripened, 
worked to free it from buttermilk and 
salted. It is required by law in some states 
that this product be marked “Renovated 
Butter.” 


SIMPLE TEST FOR BUTTER 
Experiment No. 1. See Fig. 1. 


Heat about 3 grams of the sample in a 
large tron spoon over a low Bunsen flaine, 
stirring constantly. Genuine butter will boil 
quietly, with the production of consider- 
able froth or foam, which may, on removal 





) a 


Fig. 3. Test for Coal Tar Coloring in But- 
ter Which Can Be Made by Anyone in a 
Few Minutes’ Time. 


from the flame. boil up over the side of 
the spoon. Renovated butter oc oleomar- 





EGINNING with this issue, “EXPERIMENTAL CHEM- 

ISTRY”, as will be noted, has been changed to “PRACTI- 
CAL CHEMICAL EXPERIMENTS.” 
Mr. Albert W. Wilsdon. who will continue the new department, 
has become familiar to our reade.s thru his chemistry articles. 
There has, hotvever, been an urgent demand from our readers 
for articles on everyday chemistry, practical experiments, ete. 
We are, therefore, beginning with this issue a series of practical 
chemistry, free from technicalities. 
be welcomed by our friends. 

In the same departinant we are also inaugurating a Question 
and Answer Department, and every reader is invited to ask any 
question on chemical phases which may occur to him. 
questions will be answered every month hereafter in these col- 
When sending questions, they should be addrest to 
“Editor, Chemistry Department.”—Editor. 





garin will sputter and act like hot_fat con- 
taining water, but will not foam. Examine 
also the curdy particles when the sample is 
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For several years past, 


We think the change will 


removed from the flame; in the case of 
genuine butter these particles are small and 
finely divided, but in the case of oleomarga- 
rin the curd will gather in large masses. 
MILK TEST FOR BUTTER 
Experiment No. 2. See Fig. 2. 
To make a “inilk test" for butter, place 


q 
4 
i 
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Fig. 2. Set-up of Simple Apparatus Utilized 
in Making the “Milk Test’ for Butter. 





about 60 cc. of sweet milk in a_ wide- 
mouthed bottle, which is set in a vessel of 
boiling water. When the milk is thoroly 
heated, a spoonful of the butter is added 
and the mixture stirred until the fat has 
melted. The bottle is then placed in a dish 
of ice-water, and the stirring continued 
until the fat solidifies. If the sample is but- 
ter. either fresh or renovated, it will be 
solidified in a granular condition and dis- 
tributed thru the milk 
in swtall particles, Tf, 
on the other hand, the 
sample consists of oleo- 
Margarin, it solidifies 
practically in one piece, 
so that it may be lifted 
by the stirrer from the 
milk. 

By the two tests just 
described. the first of 
which = distinguishes 
fresh butter from pro- 
cess lutter or reno- 
vated butter and oleo- 
margarin: and the sec- 
oud of which distin- 
guishes oleomargarin 
from either fresh but- 
ter or reuovated but- 
ter, the nature of the 
sample examined may 
be determined. 

Every  house-wife 
should know how to 
test butter and oleo- 
margarin and the important differences be- 
tweenthem. That is one object of the present 
paper. The author trusts it proves of value. 


(Continued on page 894) 
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This department will award the following monthly prizes: First Prize. $3.00; Second Frize. $2.00; Third ‘Prize, $1.00. 








The pe or this department is to stimulate experimenters towards accomplishing new things with old apparatus or old material 
th 


and for 


Make sketches on separate sheets. 


FIRST PRIZE, $3.00 





A SIMPLE WHIMSHURST IN- 
FLUENCE MACHINE. 
By Melville Fisk. 
HE static machine described herein is 
made of simple materials, is easy to 
coustruct and the work does not 


A+ Drivng Pulley 
« JOFS 


E = Neulrolizing rods 
= Collecrors 
= Disthorging Arms 


Tubing Copper wire 


Bush 


Records. 


require the use of special tools. A similar 
machine built by the writer produces a 
violent and steady spark discharge about an 
inch or more in length, without the use of 
Leyden jars. 

The plates are two twelve-inch phono- 
graph records of the disk type. Select tw 
which have one side blank. The tinfuil 
sectors are cemented to the smooth side. 
t is not necessary to varnish the plates. 
The bosses that keep the plates parallel ca 
the shaft are small cotton spools, that have 
a hole in them the size of the one in the 
record. Fit the spools up with brass tube 
bearing and fasten to the plates with glue. 
A thin cloth or paper washer inserted be- 
tween the boss and plate will help the giue 
to hold. Rubber tire cement will hold bet- 
ter if at hand. The shaft on which the 
plates revolve extends out 4% of an inch 
on either side of the wooden standards; 
it is held stationary by a cotter pin inserted 
in a hole bored down thru the top of the 
standard. Glue a cardboard washer 144 
inches in diameter to the inside of one of 
the plates. The base and standard are made 
of wood in the manner illustrated. 

Make the double driving pulley from a 
iarge spool such as wire is sold on. 
Fasten it to the shaft by drilling thru the 
shank and shaft and inserting a cotter pin 
or screw. Be sure and make the grooves 
in the pulleys deep enough to hold the belts 
securely. Rubber bands tied together make 
very good driving belts. Tie them with 
strong linen thread and leave a half inch 
of slack between each band. As the plates 
are to revolve in opposite directions, cross 
one helt. 

The neutralizing rods are made from 4% 


BOSS lube Polder 


| Tubing — shonograph ¢ Z ) : — 


needies ~~ 
Collecfors 


A Home-made Static Machine Constructed from Phonograph Disc 











SECOND PRIZE $2.00 


BLINKING LIGHTS TELL YOUR 
FORTUN 


A glance at the illustration will show 
that while the magnet side of the relay is 
open, the small battery motor is running, re- 
volving the drum. A gear may be used if a 
slow27 speed is neces- 
sary. When tne push 
button is prest, the ar- 
mature of the relay is 
attracted, breaking the 
inotor circuit aud mak- 
Ing connection on the 
other side of the relay 
wiiich goes to the one 
set of brushes on one 
side of the drum. The 
arinature is itself con- 
nected to one side of 
the battery for the mo- 
tor, and to one side of 
the current supply for 
the lamps. On_ the 
other side of the drum 
are the brushes con- 
necting to the different 
rings on the drum. 
These brushes also con- 
nect with the various 
lamps which are again 
connected to the other 
side of the current 
supply for the lamps. 
As the button is prest. 
the motor stops and the circuit thru one of 
the lamps is made, the particular lamp de- 
depending upon the position of the drum 
when the motor stopt. In front of each 
lamp is a pane of glass on the back of which 
is pas.ed the fortune telling matter. The 
front of the glass may be painted with a 
thin white paint. 

Contributed by 

WILLIAM F. HAASE, JR. 


BUSHES 
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Fortune.- Teller, 


Etectric 
Which Will Provide Hours of Amusement. 


An Interesting 








inch copper wire bent to shape. They are 
pivoted on the protruding ends of the shaft 
by a short piece of tubing soldered to the 
center. Press the tubing slightly together 
at the open end to make it grip firmly. The 
brushes are made from very fine copper 
strands secured from wire sucli as is used 
in receiver cords (gilt tinsel). Cut about 
twelve strands two inches long; tie a knot 
in the center, and fold over so that all ends 
are together. The bruslies are then slipt 
into the small tubes soldered onto the ends 
of the rods and are fastened by squeezing 
the end of the tube together. 

Make the collectors as per sketch, using 
heavy copper wire. The points are long 
phonograph needles, fastened to the arms 
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L $2.00 prize, and for the third hest prize of $1.00. 
We will make the mechanical drawings. 


e most nseful, practical and original idea submitted to the Editors of this department, a monthly series of prizes will be awarded. 
For the hest iden submitted a prize of $3.00 is awarded: for the second best idea a 
article need not he very elaborate, and rough sketches are sufficient. 


The 
Use only one side of sheet. 
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THIRD PRIZE, $1.00 


PORTABLE BATTERY HAND LAMP 
FOR THE HOME. 

The articles for the construction of this 
lamp can be purchased at a small sum, if 
you havent them at home. Flexible lamp 
wire ts the best for the wiring of this light. 





Monde of 
Screen Joor \. 





You Have Often Wanted a Portable Battery 
Hand Lamp—Here’s How to Make One at 
Practically No Cost. 


About ten feet of wire is needed, when a 
large dry cell is used which cannot be 
carried around. For a pocket (flashlight) 
battery only a few feet is necessary. By 
means of the hook the lamp can be hung 
anywhere or in any corner on a nail, etc. 
A 1¥% volt tungsten lamp is right for a 
single dry cell. A reflector adds greatly 
to the efficiency of the light. 

Contributed by RAYMOND \VWAGNER. 


hy drilling and then soldering. The needles 
should be slanted slightly in the direction 
in which the plate rotates. The supports 
are brass tubing, soldered on. 

The discharging arms are of brass rod of 
a size that will ft in the collector support- 
ing tubes. Make a small dent in each tube 
so that the rods do not slip all of the way 
thru. Fit halis to the ends of the rods by 
boring, then pegging and soldering. 

The jars are used as Supports only. 
Varnish them inside and out and fit with 
stoppers, hored to hold the collector tubes. 
A simple stopper is made by cutting a large 
wire spool in half and then winding paper 
around the shank to make a fit with the 
jar. Before using soak the stopper in 
melted paraffin. Further insulation can be 
obtained by placing pieces of a broken rec- 
ord under the jars. Glue the jars tothe base. 

In operation the neutralizing rods should 
be at right angles to each other, the best 
angle. however, can easily be found by trial. 
The brushes should touch the plates lightly 
—no pressure is necessary. The collector 
pots should be about “4 inch away from 
plates. Be sure that they are all the same dis- 
tance away or else some will not contribute 
to the collecting. The distance between 
the plates should be about % to ™% inch. 
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A Simply Constructed Gas Generator 


MONG the automatic gas generators on 
the niarket there are few within reach 
of the average ea erin To meet 

this condition, Prof. D. Dilts has re- 
cently developed a generator which may be 
easily and cheaply constructed. In experi- 





Shows the 


This Ittustration Olfferent 
Parts Composing the “‘Gas Generator” 
Here Described. 


menting with qualitative analysis a constant 
supply of hydrogen sulfide is essential. 
This gencrator. being self-regulating, will 
furnish a constant fow of hydrogen sul- 
fide, carbon dioxid, or hydrogen. The prin- 
ciple of operation is the same as that of 
the well-known Kipp generator, namely that 
when the gas formed is not allowed to es- 
cape the solid material is automatically 
raised out of the liquid. but when the pres- 
sure is relieved the solid substance is low- 
ered into the liquid, and the generator be- 
gins to function. As will be seen in the 
drawing, the four parts are: first, a glass 
jar or container; sccond, a bottle of slight- 
ly smaller diameter, with the bottom re- 
moved, and fitted with a stopcock in the 
top; third. a Icad basket for holding the 
solid material; and fourth, a small wash 
bottle. 

The class jac may he easily made by cut- 
ting off the top of a large bottle. here 








TESTED CHEMICAL LABORA- 
TORY STUNTS. 

1. Spoans That Will Alelt in Hot Water. 
—Fuse together in a crucible 8 parts of bis- 
muth, 5 of lead, and 3 of tin. these metals 
will combjne and form an alloy, of which 
spoons can be easily made which possess 
the remarkable property of melting in hot 
water, coffee or tea. 

2. A Self-dancing Egg.—Take a thin glass 
tube about 3 inches long and fill it with 
mercury then seal both ends with good hard 
wax. Nexi have an egg boiled and then 
break a small piece of the shell from the 
smaller end and thrust the tnbe with the 
mercury in, lay it on a table and it will not 
cease tumbling until the egg is cool. The 
same can be done by taking a small bladder 
putting a litthe mercury inside and blowing 
it up, then warm the bladder. it will skip 
about as long as the heat remains. 

3. To Give a Piece of Charcoal a Coat of 
Silver.—Lay a crystal of silver nitrat upon 
a piece of burning charcoal; the metallic 
salt will catch fire and will emit sparks of 
various colors. The silver is reduced. and. 
in the end, produces upon the charcoal a 


By IVAN CRAWFORD 


are many methods which may be employed 
in removing the bell of the bottle, but by 
far the best and surest is the one described 
helow. 

Several long strips of newspaper, about 
an inch wide, should be soaked in water an 
wound about the bottle in two bands at the 
place where it is desired to break the bot- 
tle. About a quarter of an inch should be 
left between the two bands. The bottle 
should then he slowly revolved with the 
hands, allowing a blow-pipe flaine to play 
upon the exposed part between the bands. 
When this portion is heated sufficiently the 
application of a drop of water will cause 
the glass to be evenly broken. The edges 


‘should then be smoothed on a soft grind- 


stone. The bottom of the smaller bottle ts 
removed in the same manner. 

The sheet lead for the basket may be pro- 
cured at any plumbing shop. It tnay be 





Sectlonal View of Gas Generator. 


very brilliant and beautiful) appearance. 

4. In TPater But Not U'et—Powder the 
surface of a large or small vessel of watcr 
with some lyco eae which may be ob- 
tained at any drug store; you may then 
challenge any one to drop a coin into the 
water, and that you will get it without 
wetting your hand. The lycopodium ad- 
heres io the hand and prevents its contact 
with the water. 

5. Artificial petrifactions (tucning into 
stone).—In a retort place a small quantity 
of pounded fluor-spar and sand, and pour 
upon it some sulfuric acid; fluosilicie acid 
gas will be disengaged, holding Silex in so- 
lution. The subjects you wish to petrify 
must be moistened with water and placed 
in a vessel connected with the neck of the 
retort, the silex will be precipitated upon 
them hike a frost and will have a beautiful 
appearance. It will wear for years. Note— 
Do not breathe in this gas. 

6. An Experiment With Sugar—Take 
ahout 5 or 6 pieces of Jump sugar and place 
them in a cup: next pour about 3 tea spoons 
full of ee water upon them, and then 
add some sulfuric acid. It is truly a won- 
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easily bent to the required shape, leaving 
small holes in the bottom to allow the acid 
to enter. The basket is suspended by means 
of a closed piece of glass tubing, bent to 
form a hook, which ruus thru the two-hole 
stopper. The delivery tube from the bottle 





Completely Assembled Gas Generator and 
Wash Bottle. 


may be fitted either with a glass stop-cock 
or with rubber tubing and metal pinch- 
cock. Altho not absolutely necessary, a wash 
bottle is a desirable addition to the genera- 
tor, as it not only steadies the flow but 
cleans and purifies the gas. 

The apparatus Rous now be asseinbled 
as is illustrated in the drawing and photo- 
graph. The solid material. such as iron 
sulfid (when H.S ts desired) is placed in 
the lead basket and the dilute acid in the 
glass jar. When the smaller bottle is placed 
in the jar the acid, reacting with the iron 
sulfid, engenders ‘a flow of H:S whic 
forces the acid out of the basket if the stop- 
cock is closed. When the stop-cock is 
opened, the gas escapes and allows the acid 
to touch the iron sulfid, again causing the 
formation of HS. ‘Thus gas is always 
easily procurable without waste of material. 


derful spectacle, and more instructive than 
reading, to see the sugar turn black, then 
boil, and now, rising out of the cup in a 
black color. lt is now charcoal. 

7. To Melt Steel_—Heat a piece of steel 
to redness in a fire, then hold it with a pair 
of pincers. In the other hand take a stick 
of brimstone or roll sulfur and touch the 
piece of steel with it. Immediately after 
their contact the steel will melt and drop 
like melted butter. 

8 Explosion Without Heat—Take a 
crystal or two of nitrat of cooper and 
bruise them; then moisten them with water 
and roll them up in a piece of tin-foil, and 
ina minute the foil will begin to smoke and 
soon after will take fire and explode. Un- 
less the erystals of copper are moistened, no 
heat will be produced. 

9. To Melt Lead in Paper.—Wrap up a 
very smooth piece of lead in a piece of 
paper, then hold it over the flame of a 
taper ; the lead will be melted without burn- 
ing the paper providing there are no 
wrinkles in the paper ane a it is in con- 
tact with the lead everywhe 

Contributed by EUGENE "McGOWAN. 
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Electric Engraving Apparatus 
(1,289,000; issued to Andrew M. 
Robinson) 

An electric engraving apparatus 
employing a source of electric cur- 
rent forming an are to prodnece the 
engraving. It consists of an ap- 





paratus employed with graduatin7z 
tools, etc., for marking metal parts 
of machines, etc. A Einther ohject 
in the invention provides an auxil- 
lary electric current or circuit con- 
nected to the pencil, and means in 
the pencil for controlling the make 
and break of the auxilary circuit, 
to open and close the iain circuit 
so as tO prevent arcing when it is 
raised from the work. This ap 
paratus eliminates this ohjectionable 
feature. Tbe case contains a trans- 
former, also a number of switches, 
by which the character of the cur- 
rent may be varied at will. 


Current Modulator 
(1,288,117; issued to Francesco 
Morano) 

The chief object of this invention 
is a metallic microphone for high 
currents, which microphone is con- 
stituted by one or more metallic 

- 


a 


gripping contacts. 


which gripping 
contact is formed of two contact 
elements, so arranged that one of 
them grips the other. The vihrating 
element is firmly mounted by the 
diafram, while the other element is 
supported by such means that the 
pressure of the contact which is 
formed hy hotb elements accurately 
alfects it. In consequence, the elec- 
trical resistance of the contact itself 
may he capable of varying in rigid 
conformity with the vibrations o 
the diafram according to the ampli- 
tude of said vibrations. 
Apparatus for Locating Sunken 
Bodies 
(1,287,907; issned to Patrick B-. 
elany) 

Sunken ships and bodies, by the 
use of this invention, may he und 
very readily. {ft is an electrically 
operated device, used with some 
form of communicating device, such 
as a telephone receiver, amd acts 
upon the principle of the circuit 
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being closed, and having normality a 
certain definite resistance, te., the 
inventor docs not wse coils conduc: 
tively or otherwise for the detec: 
tion. The bare electrode is lowered 
hy means of an insulated wire thre: 
the water, and depends upon act.ial 






cyntact with some metallic body tor 
its location. The circuit is formed 
tbru a pair of sensitive head re- 
ceivers, the bare clectrodc, the 
water and the electrode, and nor- 
mally is of high resistance. 


Recording Telephone 


(1,290,621; issued to John F. Mal- 
thaner) 

A new form of recording tele- 
phone, more or less on the style of 
the dictating telephone. <A device in 
convenient size and weight for use 
on office desks, ete. It is so con: 
structed tbat it may be used for 
receiving direct dictation over tbe 
phonograph, and also may be used 
to receive telephone messages from 
the ordinary telephone receiver, and 
in tbis manner to record the same 
on 2 phonograph record. Particular 
attention ts attached to a new forin 
of reed diafram constructed of the 
same width from end to end: ap- 
proximately at its ceuter is mounted 
a square soft iron disc held in 
place by clips, which on its under- 
side has a holder for supporting 
the saffre point of the phonograph. 





Advertising Lamp and Radiometer 


(1,290,749; issued to Edward J. 
{lunt) 

The device consists of a motor op- 
erating on the principle of the radio- 
meter, in which the moving motor 
elements are cansed to rotate upon 
their axes by the action of light. 
The device is primarily intended to 
be inserted with the enclosure of 
any ordinary incandescent lamp bulb 
and combined with the filament sup- 
port in a manner permitting the 
use of the usual lamp filament, so 
that the light issuing therefrom 
shall cause the rotation of the sev- 
cral motor vanes. The motor ele- 
ment consists of a series of vanws, 
preferably four or more, whieh are: 
silvered upon one side and_ black- 
ened upon the other side with car- 
bon or lamp black. 





Radium-Applicator 
(1,288,048; issued to orate Kunkle) 


A radium applicator adapted for 
the use of radium and other radio- 
active salts. The applicator is prop- 
erly calibrated in advance and so 
arranged that the physician wsitg 
i¢ can accurately measure and ad- 
minister by any of the approved 


.and the other face having a 


methods the correct dosage at any 
moment by a simple adjustment ot 
its parts. Tbis tnstrument auo- 
matically and evenly irradiates sur- 
faces of widcly variable areas, as. 
for imstance, areas of from one nil- 





limeter to thirty-two centimeters in 
diameter. 





Secondary Or Storage Battery 


(1,285,660; issued to Bruce Ford) 

A new type and form of storage 
battery, its principal object being to 
nunimize leakage between cells and 
still have a multiple voltage battery 
of suthcient strength to withstand 
the stresses and wear acting on such 
a hattery. The structure may be 
described as a niunher of plates 
having a central portion, one face 
provided with a negative formation 
posi- 
tive formation, with a rim project- 
ing beyond both formations so as 
to fit and be prest into soft rubber 
tubing, which will make it non- 
leakable. The spaces between are 
filled with an electrolyte, which may 
be any plain liquid, or else held 
soaked im blotting paper or some 
ether gelatinous formation. 





Method of Telephonic Transmis- 
sion Without Return-Wire 


(1,287.180; issued to C. Bardeloni) 


A new method of transmitting 
speech without a return wire. It 


is sometimes necessary to use a 
single wire for telephonie trans- 
mission without earthing its end. 


A condition like this might exist in 
connection with an observation bal- 
loon where the stringing of the 
separate telephone cable wonld not 
be feasible. Under these conditions 
the circuit does not close by con- 
ductivity, hut remains aS an open 
cirenit, the return heing formed by 
one or more metal conductor 
squares, electrostatically and elec- 
tromagnetically connected between 
each other. This invention has the 
object of effecting telephonic trans 
mission by the variations of the 
electrostatic aud _ electromagnetic 
conditions, withyut any metallic 
conductors, or the earth, connecting 
the extremities of the system. 


‘os 


Compass-Gyroscope 


(1,289,813: issued to Emi! Klahn) 

The invention consists primarily in 
mounting the gyroscope so that at 
all times it is unaffected by gravity, 
and in utilizing this potential func- 
tion of the gyroscope to regulate the 
position of the controlled member, 
when a disturbing force is acting on 
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the gyroscope. Its application is 
mainly a  not-magnetic compass, 
when such disturbing or directive 
force results trom the rotation of 
the carth, and for movements and 
changes mm the course of a vessel 
carrying the compass, and apparcut 
rotation of the compass card or con- 
trolled member taking place and 
servizig as a measure of the change 
in course. The gyroscope is a 
means to partly suppress freedom of 
rotation about its vertical axis and a 
frame within which said gyroscope 
is pivotally mounted. A _ resilient 
means is connected with the frame 
adapted to work on the gyroscope, 
when the control member or com- 


pass card is it) Connection witb said 
trame, 





, yt.) a 
| F 2 ee 


* 





Thermostat 

(1,287,188: issued to Henrich Beck) 

A new design of thermostat, which 
to a certain extent eliminates many 
of the troublesome factors of the 
cid style instrument. This type of 
thermostat is one which employs 
hut cne movable contact, the other 
bewsg fixt, altho adjustable, and the 
two thermostat elements generally 
control the single movable contact, 
in response to a Variation in tem- 
perature. But only one is subiect 


to the action of radiant heat, and 
acts directly upor the carrier, and 
the:eby acts directly upou the mov- 
The heat 


able contact. ray 





mav he concentrated on the ther- 
wostatic element by means of a 
condensing lens. When the element 
is at a normat room temperature it 
is straight, hut when the radiant 
heat strikes the thermostatic ele- 
inert, then it curves slightly upward, 
moves a crank upon the Carricr, 
which presses the fixt coutact, 
thereby closing the circuit. 
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ur Amateur La atory Contest is en to all readers, whetbes subseribers or not. The photos are judged for best arrangement and efficiency of the appi- 
ratt Fo increase th terest of this department we make it a rule not to publish photos of apparatus unaccompanied by that of the owner. Dark photos pre- 
ferr to light-t j We pay $3.00 prize cach month for the best photo Address the Echtor. “With the Amateurs’' Dept. 
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‘Amateur Electrical Laboratory’ Contest 


THIS MONTH'S $3.00 PRIZE WINNER — RAYMOND L.:CASSELL 


EREWITH I present three pictures of my Electrical Laboratory. 1 this “Lab” yon can find anything from a binding post to a six hundred 

thousand vole Tesla coil have constructed two high potential trausformers and oue welding transformer with an output of. three volts 

and five hundred ainperes. Practically everything in this “Lah” was built by me. There are several inotors. both A. C. and ]). C., dynamos, 
about a dozen sparl: coils, transformers, storage batterics, smal] steam engine, rectifiers, Tesla coi] (Qudin type), switches of all kinds, telegraph 
instruments, condenscr*, volt and ammeters, et cetera. I can get a twelve to fourteen inch spark from the Oudin coil. If the spark is not 
drawn off, it will hrush discbarge to a length of ten inches, crackling and waving like a thing alive. I perform some very interesting cxpcriments 
with tbe coil. I also have a small storage hattery set with a separate switch-board for charge and discharge. I have a search-light (arc), which 
will throw a beam about two miles. I operate this on a 110 volt circuit with a transformer built for the purpose. I am now building a 330 wate 
}). C. dynamo. 1 experiment with about ¢verything going and a lot more.—Raymond L. Cassell, Roanoke, Va. 


HONORABLE MENTION (1 year’s subscription to the “ELECTRICAL EXPERIMENTER’’)—J. H. ENGLAND 
Bi iscmer ar2 photographs of my Laboratory. In one of the photographs may be scen my “Wireless Table.’ which contains all the different 


instruments uscd for both sending and receiving. The transmitting set consists of a 34 K. W. step-up transforiner, condensers, spark gap, 
key, ammeter, ¢t cetera. There is also a I inch spark coil for sending short distances. For receiving I have used success{ully (before the 
war} a tuning coil for short distances and a loose coupler for Jong distances. in connection with a silicon detector, 2,000 ohm Brandes’ phones, 
loading coil, variable and fixt condensers. To the Ieft may be seen my switch-board, which is home-made. It contains a number of diffcrent 
switches, a buzzer, a lamp resistance. am! a pilot lamp. To the left of che switch-board there are several shelves on which are different electrical 
books, such as “Tawkin’s Electrical Guides,” Houston's “Electricity in Everyday Life,” and many others. There are various other instruments 
cn this table, such as tel graph key and sounder, electric fan. Solderall torch, and an interrupter. Another photograph shows the chemical and 
id photographic table. This table consists of a complete developing and printing set. To the felt will be seen the printing box, whicb is home- 
ade. The framc is an Auto Mask Printing Frame and is secured to the Bok by means of smal! hooks, so as 10 permit it to be removed easily. 
inside there is a red and a white light. To the righ* tnere are a large number of chemicals, such as mtric acid, bromin, sodium, et cetera. This 
part of my “Lab.”” comes in handy when I need = »:cture of some electrical experiment. This laboratory is the result of but one year and a half 
of earnest work and study.—J. Il. England, 50° Scorge, Greenwood, Niss. 
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Jazz Stokes on Wireless Dope 


rT SAW a while back in a paper that 
Tesla and Marconi were expressing 
their ideas on interplanctary wireless 
communication. I[t dont took very 
reasonable to me that it could be 
done in the way that they proposed it, but 
1 don’t say that the feat 1s im- 
possible,” remarked Jazz Stokes 
the other night. 
"How does a wireless wire?” 
asked Bender. 


Heiney Wertz — Who 


While 
Around Spark Coils and a Micrometer Spark 


Monkeying 


Gap, Fell over the Hertzian Wave. 


“It don't, wire, that is why they call it 
wireless,” returned Jazz. 

“Well,” I put in, “of course, Punk and [ 
know all therc is to know about wireless; 
but for Bender's sake I wish you would tell 
us a little about wireless.” 

“You are probably familiar with the Af- 
rican tum-tums and the [ndian signal fires,”’ 
he began. “They were the original form of 
wireless. 

“A scientist by the name of Hertz. Herr 
Heinrich Hertz, got to monkeying around 
with spark coils and developing the mi- 
crometer spark gap or rcsonator. This 
apparatus worked on the principle that 
electro-magnetic waves radiate from a point 
of discharge. The twinkling spark be- 
tween the gap was due to induced cur- 
rent, being virtually a secondary coil 
of one turn. Well, this set Heiney to 
deducing, and he deduced the present 


Hertzian theory of wireless wave 
radiation. ; 
"While Heinrich, never having 


caught up with the second syllable of 
his first name, died a poor man, Nick 
Tesla hadn't been napping either. The 
whole wireless dope to this bird was 
an unsealed book as early as 1893. when 
Marconi still slid down the bautister in 
his knickers. Thus we see Nikola two- 
stepping it nonchalantly to the Pat. 
Office, where he grabs the first REAL 
wireless patent along in 1900. The old 
boy had it all down in black on white, 
aerial, ground, spark gap. ef a/—the 
real, honest to goodness dope. This 
earned him the title of “Papa of the 
Wireless.” But in those days there 
were no detectors and few experimen- 
ters to boot. So the then wiseacres 
sniffed at Nick’s Patents, tapt their 
foreheads signifi 
known that this wireless stuff was all 











By EMERSON EASTERLING 


loco, bunque, and then some. The same 
ginks today however sing a different tune 
and admit that in 1900 THEY were fast 
asleep and deader than an Egyptian mummy, 
with heads as solid. 

“Then along comes Kid Marconi and 
devils around with oscillators, 
sending waves thru buildings 
and other masses until he gets 
to work and builds a_ real 
wireless telegraphing station. 
By sticking his aerials up so 
as to clear the buildings and 
other masses he finds that he 
can send and receive for miles 
instead of blocks. {In 190). on 
the twelfth day of December, 
he shoots a ‘can-you-get-it’ 
across the Atlantic—and they 
got it. Soon all the first class 
vessels were equipt with 
radio men and added an- 
tennae to their rigging, so that they could 
let the world know that all was off with 
them by their C. Q. D. and S. O. S. yelps, 
instead of leaving floating spars upon the 
briny deep for some brig to sight later. 


“Marconi went on improving his appa- 


ratus and handled the financial end so that 
besides being a first rate experimenter and 
Italian gentleman of standing, he don't lave 
to eat macaroni with a pencil. 

“The world wallows along. and the pat- 
ent offices pile up the documents in the 
wireless department, when an ardent bird. 
Dr. Lee de Forest. waltzes on the stage of 
industry to the tune of ‘'N’ EVERY- 
THING and shows us something. You 
might mistake it for an incandescent bulb. 
but it is as much like a light globe as a 
Victrola is like a centre table. We call it 
the Audion Amplifier. and with it in your 
receiving set you are able to make a squeal 
a scream. The wireless nuts first found 
that it was a scream when the ionizing sun- 
light failed to close the Hutla-hula island 
and ‘Frisco communication in the wee sma’ 
hours of the morning, after the hour that 
the other detectors went bad on ‘em. 

“For Benders sake I will give you 
‘Kicks™ the line up on a simple wireless 
station. First the transmitting apparatus 
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cantly and made xig Marconi Who Deviled Around Osclilators and 


Shot “Can-You-Get-It’ Across the Atlantic. 
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obtains its juice from batteries or other 
sources. Is that plain? Yes. well next 
there is a spark coil that steps the voltage 
np toa dangerous stage and a spark gap that 
lets the high tension current break down 
across the air space. This discharge sets 
up an oscillating current of high frequency. 
To increase the efficieucy there are con- 
densers inserted in the circuit—these store: 





Doc ‘Nick’? Tesla—Papa of the Wlreless, 
Who Grabbed the First REAL Wireless Pat- 
ent In 1900 


up and discharge the juice like a nigger 
squirting prune juice thru his teeth, only 
very much faster.” 

Taking a pen and pad from his pocket, 
Jazz proceeded. “It is like this—see the K 
is the key; C, coil; c’, condenser; A, aerial ; 
G, ground: and B is for the source of 
juice. Then the receiving station is like 
this—A. aerial; D, detector: R. receiver. 

There is added more stuff to sensitize 
the layout, hut they would only look 
like a telephone central station wiring 
diagram here on paper, and besides, 
there are more different kinds than 
there are ways for a young boy to go 
wrong. 

“In Guglielmo Marcom’s original 
contraption the Signor used a coherer. 
where we use a detector or audion 
now. The coherer works by being 
welded by the incoming waves, the 
electrical resistance being less when 
the filings in the coherer are welded. 
The current is so regulated that when 
the wave waltzes in and unites the 
nickel and silver filings, the sounder 
that is connected in the circuit bangs 
down with a faint tap. The coherer 1s 
tapt by a de-coherer, jarring the nickel 
and silver filings loose for the next dot 
or dash—ad infinitum. 

“The detector rectifies the oscillating 
current, making it fit to vibrate the 
diafram on the receiver that the ‘Radio- 
bug’ has glued to his ear. 

“The andion is an incandescent hulb 
with a parallel grid and plate, work- 
ing on the theory that current will flow 


‘That word is Kick and not Hick. Kiel: 
is a San Francisco slang word—it means 4l- 
most anything, originating from a kick in 
booze and now applying to almost anything, 
good, bad, and indifferent. 


(Continued on page 911) 
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be answered by mai! free of charge. j 
4. If a quick answer jis desired by mail. a nominal charge of 25 cents is made for each question. If the questions entail considerable 
research work or intricate calcutations a specia) rate wilt be charged. Correspondents will be informed as to the fee before such questions 


are answered. 
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The ‘’Oracie” Is for the sole benefit_of all electrica) experimenters. Questions will be answered here for 
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Only three questions can be submitted to be answered. 
2. Only one side of sheet to be written on; matter must be typewritten or else written tn ink, no 
pencifed matter considered. : 


Sketches, diagrams, etc., must be on separate sheets. Questions addrest to this department cannot 








500 K. W. DYNAMO DEVELOPS 
BURNT SPOTS ON 
COMMUTATOR. 


(990) Geo. W. B., Chicago, Ill, inquires 
of the “Oracle”: 

©. bt. What causes coinmutator bars to 
burn. blacken and roughen up in the fol- 
lowing manner? There are about 4 bars 
under a set of brushes and evcry set of 4 
bars spaced equally between centers of field 
poles will blacken. Description of ina- 
chine: D, C. 500 K. W. rope drive, 8 poles, 
compound wound. 220 volts. Even airgap 
ali around, commutator undercut, commu- 
tator true. fleld coils equal strength, no 
reverscd coils, lo overload. inachine runs 
alone most of the time; sometimes in par- 
allel with a 150 K. W. Brushes have a per- 
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A Large Dynamo Armature Develops 8urnt 
Spots on the Commutator at Equally Spaced 
Polnts, Corresponding to the Pole Pitch. One 
of the Remedies Suggested Is That the 
Armature Be Equipt with Balancing or Cur- 
rent Equalizing Rings, as Here lilustrated, 
which Shows Them Applled to a Paraliel- 
Wound D. C. Oynamo Armature. These 
Rings Help to Equalize Any Heavy Cross 
Currents In the Armature which Might Pro- 
duce Such Trouples. 


fect gloss, practically no sparking. Four 
hundred segments to the commutator. all 
tight. Sanding commutator stops the tron- 
ble for 2 to 6 months. What causes it? 

A. 1. We were particularly interested in 
the phenomenon you describe where the 
500 kK. W. D. C. dynamo, which altho ap- 
parently in perfect shape and maintenance, 
develops burnt spots all around the com- 
mutator at points corresponding to the 
spacing of the brush studs. 

The Editor of the Oracle, while serving 
as engineer in a large power house some 
years ago, had similar trouble, and it prac- 
tically defied solution by any of the experts 
who attempted to remedy it. Also in this 
case. it is clearly recollected that the ma- 
chine, of about the size you mention, was 
in very fine running condition, and every- 


thing semed to be in favor of its perfect 
opcration. But still these spots developed 
just as vou state. After some thonght on 
the matter it would seem from later experi- 
ences, that some of the following troubles 
might be the cause of these burnt spots 
appearing on the commutator: 
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$1.00 EACH!!! 


= Now ts the tune to make yaur 
= Kodak pay for itself in a real practi- 
cal way. H’e are after interesting 
= photographs of out-af-the-ordinary 
electrical, radia and setentific sub- 
jeets and are willing ta pay $1.00 cash: 
= for cvery one we can use. Please 
= bear in mind that for half-tone re- 
production in a magazine, a photo- 
graph should be particularly sharp 
and clear. Of course, if a subject 
= happens to interest us particularly 
= well, we can have the photo re- = 
= touched. Far the genucral run of sub- 
jects, however, tt does not pay to go 
fo such capense. Therefore, please 
take pains ta properly focus and ex- 
= pose your pictures. It often happens 
= that a really mediocre subject well 
photographcd wins approval ower an 
excellent subject paarly photagraphed. 
= And dow! send us plate or film “nega- 
= tives”: send unmounted or mounted 
== “prints”, preferably a light and dark 
= one. 

As to what to photograph: Well, 
= that’s hard for us to say. We leave 
= that up to you, and every reader now 
= has the opportunity to become a re- 

porter of the latest things in the realm 
= of Electricity, Radio and Science. 
= Rut, please remember—it’s the “odd, 
= novel or practical stunts” that we are 
= wmlerested in. Every photo submiticd = 
= Should be accompanicd by a brief de- 
= scriplian of 100 to 150 words. Give 
the “facts’—dan't worry about the 
style. We'll attend ta that. Enclose 
—= Stamps if photos are to be returned 
and place a piece af cardbaard in the 
envelope with them to prevent muti- 
= lation. Look around your town and 
sce what you can find that's inter- 
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Address phatos to—Editer “Odd 
Photos’, Evectrical ExreriMenter, 
233 Fulton Strect, New York City. = 
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]. From experience with several smaller 
machines, especially motors on elevator 
service, it would seem that field discharge 
currents, which are often of very high in- 
stantaneous e.m.f. value, would he Hable to 
cause this burning. The remedy, or rather 
safeguard, against such trouble from this 
source would be to provide a field break 
switch fitted with an extra contact, So that 
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when the switch is open half-way it makes 
conection, so that the field can discharge 
thru a resistance. This resistance in some 
cases has heen forined of a lamp bank. and 
if you try this, you will be surprised to see 
how brightly the Jamps flash up whenever 
the field switch is open, i:e., when the dy- 
namo is being shut down and after the 
main D. bus-bar switch has been 
opened. The field magnet. of course, pos- 
sesses very high self induction, and when 
the field switch is opened, a very high self- 
induced current occurs in the field wind- 
ings, tending to prolong the magnetization, 
and causing therefore, a very heavy current 
of high e.m.f. to occur when the switch is 
suddenly opened. Practically all dynamos 
above 50 K.\V. capacity are and should be 
provided with proper protective field dis- 
charge resistance and field break switches 
of the type described. 

2. It seems that insufficient brush tension 
would also cause this trouble, not perhaps 
while the machine is rotating at its normal 
specd and load, but due to a tendency which 
the brushes in such a case might have to 
jump when the machine was started. 

3. Another possible but hardly probable 
source of this burning might be traced to 
hard commutator bars. High mica would 
also cause the trouble, but as you state, in 
your particular case the mica has been 
undercut. 

4. Trouble is often experienced in power- 
Station work where two or more dynamos 
are run in parallel, and especially if there 
is any weakness in the design of the equal- 
izing circuit between the two or more ma- 
chines, which may cause heavy cross cur- 
rents to pass between the two machines. 
As you will readily conceive, such a current 
which might be caused by a parti | unbal- 
ancing of the load between the two ma- 
chines, might cause a moinentary and in 
fact a fairly high e.m.f. transitory current 
to pass thru tle brush and commutator sys- 
tem of one of the machines, and such a 
current would tend to have the effect of 
producing the burnt commutator. 


5. Another trouble which would seem to 
point very strongly as a frequent source oi 
this trouble, and one also that is very often 
overlooked entirely, is the «ucqual distribu- 
tion of the armature current in such a large 
machine as tlus. The Editor recollects a 
case at one of the southern universities a 
few years ago, where no end of trouble was 
experienced in the operation of a large 
D. C. generator unit, due to this very rea- 
son, i.e, the unequal distribution of the 
current thru the armature windings. This 
defect in design, for that, of course, is what 
it is, causes a number of current paths to 
be sect up periodically around the armature, 
and comparatively heavy currents will start 
flowing around these paths, their arca being 
that enclosed heiweeu the axial lines of the 
two field poles in most instances. In the 
case in question, thus was finally solved by 
the proper designing and installation of 
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The Opportunities 
In Draftsmanship 


By CHAS. W. MOREY 
President Chicago Technical College 


During the twenty- 
five years in which [ 
have had exceptional! 
opportunities to observe 
the progress of techni- 
cal work of every char- 
acter, [ have never 
known of such oppor- 
tunities as exist today 
for competent drafts- 
men. 

Very naturally the 
war had a great effect 
in producing the present conditions. Men 
were called from the drafting room to the 
trenches, leaving great gaps in our industria) 
organization which have not yet been filled. 

And now when the war is over, we find many 
men not returning to their old jobs. We see 
business pushing harder than ever for markets. 
We hear of great building operations to be 
undertaken. We see a vast area of Europe 
devastated bevond description, to be rebuilt 
and very largely I believe with American ma- 
terial and with the help of Ainerican technica) 
experts. 

When it is considered that the draftsman 
must be employed on every detail that goes 
into the manufacture of structural work of 
every kind, machinery, ships, railroads, biild- 
ings. etc., the vast field for men in this pro- 
fession can be somewhat appreciated, 

The problem before thousands of ambitious 
young men 1s not whether to become drafts- 
men or not, but how and where to learn most 
quickly and thoroughly. 

Formerly it was necessary to attend a resi- 
dent school, which often meant giving up a 
position and spending tine as well as money. 
It also often meant, if a man wanted to gradu- 
ate, taking studies not really bearing upon 
technical training. Some got their training 
in drafting rooms of factories, architects’ of- 
fices. or other places where they started out 
as boys and slowly worked thetr way up. 

It has remained, however, for correspond- 
énce instruction to give every man a chance 
to become an expert in any branch of drafts- 
manship without leaving any job he may have 
and as quickly as his industry will let him 
pass from one lesson to another. 

The Chicago Technical College by its method 
of training has prepared and is now preparing 
men everywhere to study in spare tune at 
home and then to step into high-paying posi- 
tions. 

By this method no time is wasted on un- 
necessary branches. The student gets exactly 
the training he will use in practical work and 
in every case he has the direct personal in- 
struction of specialists in the branch he has 
selected. 

Before he decides about enrolling, any man 
can easily find out just how well qualified he 
may be to follow Draftsmanship. A test les- 
son is sent free to show the plan of instruction 
and to give the prospective student a chance to 
“size himself up.” 

We are ready to help ambitious men to get 
into this great profession with the least ex- 
pense of tume and money. We here know what 
the opportunities are. The calls we have to 
furnish good draftsmen to every kind of an 
Organization prove every day that the job is 
always ready for the man who can fill it. If 
young men throughout the country could only 
realize what a future there is in Draftsman- 
ship, many a one now wondering what his 
future is to be would come to a quick decision. 

I hope that every reader of the Electrical 
Experimenter who is now donbtful about the 
calling he is to follow will write for informa- 
tion on one of our Drafting conrses. If in 
doubt about which branch to take up, a letter 
sent to me personally will bring suggestions 
based on my own experience and that of our 
staff. 
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THE ORACLE. 
(Continued from page 886) 


current equalising rings placed on the bacl- 
of the armature, as shown in the accem- 
panyving illustration. 

Many different windings have been p-o- 
posed and used successtully, but the ma- 
jority of direct-current armatures are 
wound with either the single-parallel ring 
winding, the single-parallel drum winding, 
or the single-series drum winding. The 
single-paralle] drum winding is probably 
more used than any other, and, on large 
multipolar machines, any unbalanced con- 
dition in the magnetic circuits is likely to 
cause the current to divide unequally 
among the several paths thru the arma- 
ture. For example, if the air gap on one 
side of the armature becomes slighily 
shorter than that on the opposite side, 
which may easily occur due to wear of the 
bearmgs, the flux in the short air gap will 
become unduly dense, thus causing the gen- 
eration of higher e.m.f. in the armature 
conductors on that side than in those on 
the other side, and the path that develops 
the highest e.m.f. takes the greatest share 
of the current. In some cases this unba)- 
anced condition may not be bad enough to 
cause trouble other than some slight spark- 
ing, but in extreme cases, the e.m.f. of one 
path or of the paths on one side of the 
armature may become so excessive as to 
reverse the current in some of the other 
paths, making part of the armature act asa 
generator and part of it as a motor at the 
same time. This condition is usually ac- 
companied by severe vibration of the whole 
machine, due to excessive mechanical 
strains, with more or less violent sparking 
or flashing at the brushes, and the machine 
is said to be “bucking.” On account of the 
effects of armature reactions, bucking is 
somewhat more Hable to occur in motors 
than in generators. The bad effects due to 
unbalancing can be eliminated by providing 
the armature with equalizer rings as shown. 
By means of equally spaced leads these 
rings connect points of equal potential in 
the winding and allow an equalization of 
current between the various paths in the 
armature. 


Sometimes erratic line disturbances, mo- 
tor flare-backs, defective motor control ap- 
paratus, will cause the effect you describe. 

We would recommend that you look up 
some of the better class books on D. C. ma- 
chinery operation and design. particularly 
those by Hobart and Parshall, which you 
Can procure at your local library. 


[= 


BALLAST COIL FOR ALTERNAT- 
ING CURRENT ARC-LAMP. 


(991) Henry Tustin, Ocean Grove, N. J., 
writes : 

Q. 1. I am having trouble in operating 
an experimental arc-lamp on 110 volts. 
What can you suggest? 

A. 1. Regarding the operation of arc 
lamp at 110 volts house lighting current, 
you do not state what kind of current you 
have, whether alternating or direct. For 
one thing, this factor would determine 
whether your experiment would he a stc- 
cess Or not, for the reason that if you are 
trying to operate the arc on alternating cur- 
rent, then you will find invariably that it 
wilt not operate well using a simple re- 
sistance coil or rheostat in series with it. 


For alternating current operation the 
proper ballast is always composed of an ad- 
justable impedance or choke coil made up 
of an iron wire or laminated sheet iron 
core on which several layers of magnet 
wire are wound. Where an ordinary 1,200 
C. P. arc, such as used in ordinary store 
highting, etc.. is employed and taking about 
5 amperes on a )10-volt circuit. the im- 
pedance coi] may be composed of an iron 
core about 4” x 2”, as shown in the dia- 
gram, and on one leg of which is wound 
about six layers of No. 14 D. C. C. magnet 
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wire, taking off taps from the third, fourth, 
fifth and six layers. 

We very strongly surmise from the 
symptoms you give in your letter concern- 
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Is Made for 
This 


How Choke or *Ballast’’ 
Use in an 


Call 

Cc. Arc Lamp Circuit. 

Takes the Place of the Resistance Coil in a 
O, ©. Arc Lamp. 


ing the failure of the arc to operate, that 
this is the trouble, as on A. C. circuits re- 
sistance will give a very poor break spark, 
and for this purpose tare is required an 
inductance of the order described above. 


HOMOPOLAR DYNAMO. 


(992) O.S.M., U.S. N. R. F., writes: 

QO. 1. Giving a sketch of a commutator- 
less D. C. dynamo which he has invented 
and believes to be entirely new. 
_A. 1. We have looked over your draw- 
ings and description of what you term a 
direct current comuinutator-less dynamo, 
and while you appear to have something 
new in the peculiar design of the pole- 
shoes of the field magnet and the arrange- 
ment of the armature inductors, the whole 
principle of this type of dynamo has been 
known for the last forty years or more. 
_In other words what you have shown is 
simply the well-known “homopolar” dy- 
namo, also called the “unipolar” dynamo. 
Faraday’s first disk type dynamo helonged 
to this class. All machines of this type 
have the disadvantage of producing a2 very 
low electromotive force or voltage and are 
not tsually practical, altho a few machines 
of this type have been used, where a very 
heavy current at a potential of a few volts 
was desired. You will find all the informa- 
tion you may desire in this direction by re- 
ferring to the following works: 

“Elementary Lessons in Electricity and 
Magnetism,” by Silvanus Thompson, page 
498. Also you would do well to refer to 
Professor Thompson’s complete treatise, 
“Dynamo Electric Machinery,” and a most 
thoro work covering the complete design 
and calculation of the electrical as well as 
the magnetic circuits of the ‘thomopolar” 


dynamo is given in Prof. Alfred E. 
Wiener’s excellent_ book, entitled “Con- 
tinuous Current Dynamo Electric Ma- 


chinery Design.” These books are available 
thru our “Book Department.” 

The outline of the action of the machine 
you show is in accordance with the opinion 
of this machine given by Prof. Silvanus 
Thompson, in which he says in part: 

“There is a class of dynamo-electri¢c ma- 
chine, differing entircly from any of the 
commutating types, in which a coil or other 
movable conductor slides around one pale 
of the magnet and cuts the magnetic lines 
MM @ continuous manner without any re- 
versals in the direction of the induced cur- 
rents. Such machines, sometimes called 
‘homopolar’ or ‘untpolar’, have a very low 
electromotive force or voltage. Faraday’s 
disk machine belonged to thts class.’ — 


The stream that has been supplying the 
ancient city of Damascus with water for 
forty centuries has heen harnessed to pro- 
vide electricity to light the city and operate 
a railway. a 


According to an Italian scientist's fig- 
ures, a square mile of the earth’s surface in 
six hours of sunshine receives heat equiv- 
alent to the combustion of more than 2,600 
tons of coal. 
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You can be a Graduate 


LECTRICAL ENGINEER 


Our method of teaching saves you time and money in becom- 
ing a graduate, practical, Electrical Engineer—at Big Pay. 








There is a large and constantly increasing demand for Gradu- 
ate Electrical Engineers. Onr Diploma is accepted as evidence 
of a competent, trained electrician. Hundreds of our Graduates 
are now big, successtul Electrical Engineers. They will tell you 


= ides FE; what we have done for them. \WWe can do the same for you—in 
. : your spare tine at home. Read how these results are accom- 
plished : 


€lertrical Engineer 
Te Joust &. Branch Schoot of Engineering 


Coicaon 
Preven ra 


a male le a rT a 


Your object in taking a correspondence course is to Increase 
your Earning Power. To learn exactly what you need and not 
waste your time and efforts on supertiuous imatter, is the shortest 
means to thatend. The Joseph G. Branch School of Engineering 
specializes in equipping you with the practical and usable knowl- 
edge that enables you to qualify as an Electrical Engineer in the 
shortest time, yet our course 1s practical and complete. Tis we 
defintely guarantee. 
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YOUR DIPLOMA 


You Get Intensive, Selected, Personal Instruction 


Our courses are simple, practical and easily understood. Everything is made clear. You do not become involved 
in difficult technical matter of no practical value, and which is so discouraging to the student, but you go straight into 
the principles of the subject and the application of these principles. Every one of our students gets personal iastruction, 
so that his progress is steady and sure. } ox can’t fail with this course if you will simply follow our very clear directions. 
One of our students says: “Your course is strong for the Engineer. It gives him the vital working knowledge of the 
subject which makes him a competent Electrical Engineer in a very short time and at a very moderate cost.” Many Elec- 


-— $2,500 to $7,500 a Year 





The course in Electrical Engineering covers the installa- 
tion and operation of all kinds of modern electrical machin- 
ery and appliances, including power plant work, viz.: Prac- 
tical Electricity, Alternating Currents, the Electric Motor, 
Practical Mathematics and Electrical Wiring. Under Prac- 
tical Electricity both direct and alternating currents, high 
potential and high frequency currents are covered. 

You get everything that will make you a proficient, 


SEND FOR COMPLETE CATALOG, TESTIMON- 
IALS AND LIST OF POSITIONS SECURED 


Complete, Practical Correspondence Courses in 


Power Plant Accounting 
Practical Chemistry 
Practical Mathematics 
Ingenieria Electrica 
(Spanish course) 
Marine Engineering 


We trained over 1,000 men for Government Marine Service 


Electrical Engineering 
Stationary Engineering 
Mechanical Refrigeration 
Drafting 

Drawing and Designing 
Power Engineering 


THESE BOOKS FREE! 


With the Electrical Engineering corse you get, FREE, these splendid text books— 
all Standard If’orks. These books alone are worth more than the price of the course. Each 


The Electric Motor 


book by a recognized authority: 
Practical Electricity 
Alternating Currents Simplified 

Electric Wiring 


Due ta Mr. Branch’s long experience in and close contact with 
the engineering field the courses einbrace such questions as are usually 
asked by the various Boards of Examining Engineers throughout the 
country. Onr graduates will testify to the ease with which they were 
able to pass these examinations, and the cooperation received from us 
wn helping them fel positions. 

A Diploma from the Branch Schoo] of Engineering is a sure step 
to a better position and a larger salary. You can soon have your 
Diploma—without interfering with your present work. 


SPECIAL OFFER 


The price of the course is extremely low and just now we are 
making a Special Limited Offer to those who reply to this advertise- 
ment. This remarkahle offer reduces the cost of the complete course 
to a very low figure. You will he astonished to find how little this 
tremendously valuahle training will cost you. Mail coupon at once for 
full particulars and Special Terms. Jos. G. Branch School of Engineer- 
ing. Dept. 14, 542 Dearborn Street. Chicago. 





You benefit by mentioning the “Electri¢al Experienter’ when writing to advertisers, 


Practical Mathematics 
You need this Electrical Library. Here is your chance to get it free. 


practical Electrical Engineer—without the loss of time spent 
on endless theory and difficult technical) work of other 
methods. This has been tnade possible by the thirty years 
of practical experience of Mr. J. G. Branch, B.S., M.E., in 
the engineering field. This ts now presented to you in 
compact, usable and easily Jearnable form. There is no 
course which will put you on a big salary basis in so short 
a time. 


This means . 
PROMOTION 
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USE THIS COUPON 


Jos. G. Branch School of Engineering 
Dept. 14, 542 Dearborn St., Chicago 
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your Special Offer on your course checked below : 


Electrical Enginecring Drawing and Designing Practical Mathematics 
Stathonary Engineering Power Enginecring Indenterla Electrica 
Mechanleal Refrigeration Power Plant Accounting (Spanish course) 


Dratting Practleat Chemistry Marinas Enginsering 
NING Guat, Liss. dle wal ed od Od 
AGOQEESS oxyemmeie:-- eee be. ibe ee: 
ive... Cae era eo petal 


Present Position. 
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"WAY UNDER MANU. 
FACTURER’S PRICE! 
Genuine, visible writing Uo- 
derwoods—rebuilt ia aur face 

tory, with Back Spacer. Tabv- 
. lator, Lateral Guide. Stencil 
Attachment. 2-eolar Ribbon, 
Mar als at Rea! tal Spe- 
cial Touch Typewriting 
Gnide Hook sent on 10 
Days’ Free Trial, Write. 


Underwoods 
Sold to U.S. Gort. 9 
Thet makea rebuilt Un- | 
derwoods scarce, So—encek 
quick for yours, Guarnan= 
teed for 6 years, You cua 
rent, itd On eASy terms, se= 
eure cash discount or casily 
earn one throvch Gocn-v 
lan; no canvassing. Ask | 
| for Offer No. 194 

TYPEWRITER EMPORIUM 


34-36 Lake St. 
CHICAGO, ILL. 



































How 
ae 4!) 


You hare the requirements necessary to hold a good 

job—but do you kaow how to get one? This book, en- 
titled “Getting @ Good Job,”" will tell you how, | 

Based on the practices followed by big, soecessful 

employers, it tells what todo and gay—how to make 

fi applications by lctter—how to gc or 

\ sonal intervicws—what kind o fab to 

choose—references, how to Dse them— 

\ aenewering advertisements — fo a!) — 185 

things you ehoeald Enow. Iteastae dal- 

Lar thovaands to you. 


MONEY BACK 


Sendadollarbil, atampa ormone 
onijet with your name d ° 
dress. We will neon the book st 
once. Une lt five days and re- 
turn lt ff you don’t think It # 

the dollar, Your moacy back 
zou Jon*t keep it, 


American Technical Soclety 
Dopt. G.104, Chicago 









drawligs with complete Instruc- 
Or write fur full particulars of this valuable book. 


“Electrical Worker's Friend” 
tlons for rewlndlng and recronnect- 
J. SMITH & SON 


An clectrical book of 66 motor $3 50 
ing A.C. motors, Special at 
1524 LOWRIE ST., N.S., PITTSBURGH, PA. 
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‘act STAGE 
VAUDEVILLE 


ra. I tell you how. Fasclnating profession for 
awe e@lther sex. Big aalaries. Experience un- 
bat) Decessary. Splendid engagements always 
Falting. Opportunlty for travel. Thea- 
trical agents and authoritles endorse my 
Thirty sears’ eXperlence as 
Manager and performer. Illustrate 
book “Ail About Vaudevilie’” sent FREE, 
Frederick La Delle, Sla. 49, Jackson, Mich. 


“i AARITY_FOLLOWS THE? 
| 
e 







UKULELE, 


if pisg quaint, dreary ewalian music i 










' or latest songe ov the Ukulele you wi be 7 ns t 

¥ wanted everywhere. We teach by mail 20 oe ™-- 
etmple leneons: give you free 6 genuine G7? 4 ap. 
Hawallean Ubutele, masi¢c everything ¢ 7 uss” 






wcoertres, Ask us to eand tho elory ‘ a! 
of Hawojlan muric. You will loveit | 


No obdligauon—absolutely free. i*; . 

. 4 
TT The Hawaiiao Instiute of Music) Meus! 
1400 Broadway, Salte 1103, NewYork 


from a Glass of Water 


You cao msatlfy your friende with pozsiing 
chemical) chicka: oa aeeret icttera witb 
me invissble (nk; meke Foot OWN masic wnling 
paper, ahd pour own bloe Ink or ins’ powder. 
a ‘rite with wetersodhave lt tornblue Yoa | 
i] cen pour acemingly plain Water into chree 
giassesend have it turn ced lo one, white in | 
another end Glue Ip the third, Send twenty- 
) Ace Cente In estamos and get your outfit by 
mail, poathaid, If you send right sway, we 
willenter your nafoe loreceiva acopyoflf “Tha 
Cheencraft Chomist.*' It°ean **Chemerett’® 
tateresting macerineg for boys. Jantar 
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Me fic at 11.60, 33.09 and 85.00. 
THE PORTER CHEMICAL CO., re 
Arcade Guilding Hagerstown.Md. Postp'd 


—— So Se 


i Regular “’CHEMCRAFT "' Out- 








MZAP-ZIP seein dois 


The Greatest 60 Ce. Articl= on the Market. 
Shigreca right feom the factory the same 
re recive your order. The srong 16 

crak r 


erunel 
wear out « e¢ernt'fic ally made anc 
beat werkmanst be pobl era 
are clastic anf feating, siib 
Plenty of pep ard [cree. Zip- 
1m. complete, only SOc Ore- 
pp. He saute the fame Zip- 
“ep end our atdrees shpear 
en the arttcis you fyy. (irder 
fram os o¢ any “porting Goods 
Stogein voor city. “end Stemps. 
Coin or Moner Order. 
AUTOMATIC RURBER Co. 
COLUMAIA, S. C. 
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‘\ VEST-POCKET DICTIONARY OF 
TECHNICAL TERMS USED IN 
WIRELESS. Flexible cloth covers, 168 
pages, indexed alphabetically, size, 334 x 
242 inches, price $0.75. Publisht by the 
Wireless Press, Lid. London, England. 


A very useful compendium of the principal wire 
less terms which should prove useful to all radio 
operators and students of the art. The various 
technical terms are arranged alphabetically, and 
the subjcct matter given seems to cover inost of 
the more insportant terms used in radio engincering 
and operating. Some of the definitions are rather 
terse, and it seeins that they could have becu easily 
aniplified without increasing the size of the book 
very much, For instance, we find the term “billi- 
condenser,” and the definition of the term sue: 
cinctly says—“'consists of a metallic tube made to 
slide over an insulating tube having a metallic 
ming.” Tins definition does not mean very much 
to any radio man, and really it is nothing but a 
trade definition, while as a matter of fact most ot 
the regular text-books on wireless telegraphy de: 
serihe this condenser as one having a definite 
electrostatic capacity of one billi-farad. This little 
work forms a handy, low-priced compilation of 
wireless terms which may prove of considerable use 
to radia students and others intcrested generally in 
this line of work. 


HAND-BOOK OF CHEMISTRY AND 
PHYSICS —A READY REFERENCE 
POCKET-BOOK OF CHEMICAL AND 
PHYSICAL DATA, by Charles D. Hodg- 
man, B.S., and Melville F. Coolbaugh, 
M.A. Flexible leather covers, 478 pages, 
size 7 x 434 inches, price $2.00. Publisht 
by The Chemical Rubber Company, 

leveland, Ohio. 

This work is something out of the ordinary and 
places in the hands of chemistry students and 
chennsts in general a most excellent collection of 
tables and formulas worked out, which would re- 
quire many hours of search thra books on chem- 
istry and physics in order to determine these quan- 
tities. There is a large number of tables giving 
the complete equations for various organic com- 
pounds; physical constants of the elements; 
physical data of organic compounds; qualitative 
analysis procedure; flame and bead testing; various 
solutions of salts and other reagents; solubility 
charts, including a table giving the solubility of 
Organic salts in water: a large number of tahlcs 
giving gravimetric faciors and their logarithins; 
tables of nitric and surfuric acids, as well as 
ammonium hydroxid and potassium hydroxid, giv- 
ing the proportion hy weight and the correspond- 
ing specific gravitics for these various chemicals in 
solution; tables of sound and heat velocity and 
conduction: the various propeftics of saturated 
steam; co-eficients of thermal expansion; voltage 
and composition of voltaic cells; sparkir potential 
or dielectric strength, wave length of principal 
lines of various elements, for spectroscopic and 
other work; tahles giving index of refraction for 
gases 3n solution as well as metals and glass, 
radio-active tables, ete., ete. 


This is a practical hand-hook which every 
student of chemistry and physics should not be 
without. It contains an cxcellent glossary of 
technical terms with many chemical equations 
worked out and completed, also a large number 
of various physical formulas in mechanics, etc. 
There is given a considcrahle number of very 
useful and practical laboratory recipes, such as 


those for silvering glass, making of polc test 
paper, making cross-hairs for telescopes, etc.: 
various forms of photographic developing solu- 


tions for both plates and printing papers, ete. 
A very complete bibliography is ape: oaes at the 
close of the hnok, giving a valuable titled list of 
several hundred works on chemistry and physics. 
The volume is well indexed. 


MILITARY AND NAVAL RECOGNI- 
TION BOOK, by Lieut. J. W. Bunkley. 
U. S. Navy. Cloth hotind, 224 pages, 51 
full page plates. [8 being in color, size 
5 x 7 inches, price $1.00. Publisht by 
D. Vatu Nostrand Company, New York 
City. 

This work proved of great value during the 
war and is one of the hest ever publisht on the 
abject of military and naval organizations thru- 
at the world, giving as it does not only the 
different wisignia of rank in the various organi- 
zations of the principal countries of the wor}.l, 
but the customs of the service as well, such 
ag ¢tiquctte of cnlisted men and officers, ete. 
Phis book has been cndorsed by the Seerctary 
of the Navy. The treatment starts with the 
organization of the army bureaus and eee the 

camposition of the army and its various depart- 
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ments, how the siaff is composed, and the divi- 
siens into the various arms of the service, such 
as Cavalry, field artillery, coast artillery, infantry 
and engineers, Then we learn about the various 
coast artillery districts thruout the United States, 
the various ranks held in the army, and the 
duties of the officers holding these ranks, army 
etiquette and customs including salutes and cour- 
tesieS in conversation, when and when net to 
address a lieutenant by his title; how to address 
a colonel, et cctera. 


The succeeding chapters take up the composi- 
tion of the navy and the organization of the 
uaval force ashore, including an explanation at 
last. on page 41, of the duties of the Burcau 
of Steam Engincering, and how it comes about 
that the “Bureau of Steam Engineering’ has to 
do with the installation of Radio Equipment. on 
ships of the navy and on shore—a_ nice little 
Oser that has been asked many times thru our 
‘Oracle Departinent,” and of the editors per- 
sonally every time we ineet a “Radio-bug.” 

Then follow intercsting chapters on naval eti- 
quette and customs, including what to do when 
the officer of the deck passes you, when to 
stand up, and when to sit dewn when a naval 
officer cuters a cabin, and when an army officer 
enters a tent or barracks: what to say and how 
to. say it, why a "gob" or his high superior 
officer must walk down Broadway in the pourin 
rain without an umbrella, aud also you will fin 
it prescribed in the rules and regulations on 
naval etiquette, that it is unbecoming an_ officer 
in uniform to carry a package of any kind. But 
at the close of the hum-drum of red tape, which 
tells you how you shall place your feet, and 
when you shall take off your hat, also when you 
can use your handkerchief, and which proves 
mighty interesting reading to wus poor land-lub- 
hers, we come to the most interesting announce: 
went that—“it is customary for a committee of 
officers, to make the round of calls on New Year’s 
Day on all ships in the same port,” and further— 
‘when in Washington, it is customary to call on 
the Secretary of the Navy and otlfer high offi- 
cials on New Year’s Day. and you shall appear 
in your full dress uniform,”’ rain or shine, and 
leave your umbrella at home. 

Other chapters treat of the U. S. Marine ae 
the coast guard and the light house service. We 
then come to the sections dealing with the 
strength and organization of foreign armies and 
uavies with the insignia of rank printed in colors. 

The volume is one of the best works of this 
kind ever publisht, and Lieut. Bunkley should 
be complimented on the excellent aud very in- 
EeesUine style in which he has compiled the 
work. 


ELEMENTARY NAVAL ORDNANCE 
AND GUNNERY, by Lieut. H. C. Ram- 
sey. Limp leather cover, size, 44% x 74 
inches, illustrated and numerous draw- 
ing plates. Publisht by Little, Brown & 


Company, Boston, Mass., I918, Price 
$3.00 net. 


One of the most valuable works publisht dur- 
ing the war as a ready aid to the new students 
in the Naval Gunnery Schools and also as a 
guide to instructors and those trying for com- 
missions. It has been prepared in a simple, easy 
and direet manner so that all classes of readers 
inay readily acquire a correct and thoro knowl- 
edge of the fundamentals and gencral principles 
of the art of modern naval gunnery, 


Most of the material has been gathercd from 
lectures delivered at the Ensign School at Har- 
vard University, and a number of interesting 
questions asked by students have been incorpo- 
rated in the work with full answers. 

A few titles of some of the more important 
chapters follow:—Naval Guns, Manufacture of 
Naval Guns. Gun Mounts, Breech and Firing 
Mechanisms, Electrical Firing Mechanisms, Tur- 
rets, Gunpowder, Projectiles, Magazines, Inspec- 
tions and Tests, Spotting, Sighting, Fire Control, 
The Battery in Action, Care of Turrets, Auto- 
matic Machine Rifles, Battle Drills, The Gunnery 
Officer of a Ship, Infantry. 


The chapter on Infantry has been included in 
order that those new to the service inay under- 
stand some of the newer positions as practised 
in this branch of the service, 


There is no doubt hut that this hook will fill 
a very distinct want amniongst those who are 
studying this subject, besides serving to give 
the layman a real glimpse into what a tremendous 
part Gunnery plays in cvery hattle engagement 
whether on land or sea. Lieut. Ramscy is to 
he complimented upon the excellent style in 
which he has covered the work tn hand. The 
illustrations are particularily fine and show at a 
glance just how the breech mechanisms of the 
great naval cannon work as well as the small 
arms, including automatic rifles, machine guns, 
etc. Every kind of projectile is fully explained 
with sectional drawings, how the powder is placed 
and computed, calculating the range from a 
moving war-vesscl with the compensations made 
for wind, speed of target. .temperature of pow- 
der charge, etc., etc. A most interesting, authen- 
tic and valuable work. 
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Free Proof that I Can 
Raise Your Pay 





No malter how much you are earning now, I can show you how to 


increase it. 


Il have even taken failures and shown them how , 


to make $100—$200, and in once case as high as $2,000 weekly. 
I am willing to prove this entirely at my risk and expense. 


ET’S have a little chat about getting ahead 
—you and I. My name is Pelton. 
Lots of people call me “The Man Who 

Makes Men Rich.” I don’t deny it. I’ve 
done it for thousands of people—-lifted them 
up from poverty to riches. 

I'm no genius—far from it. I'm just a plain, 
everyday, unassuming sort of man. I know 
what poverty 1s. I’ve looked black despair in 
the cye—had failure stalk me around and 
hoodoo everything I did. I've known the bit- 
terest kind of want. 

But to-day all is different. I have money 
and all of the things that money will buy. I 
am rich also in the things that money won't 
buy—health, happiness and friendship. Few 
people have more of the blessings of the world 
than I. 





T was a simple thing that 

jumped me up from pov- 
erty to riches. As I've said, 
I'm no genius. But I had the 
good fortune to know a gen- BR “Yhaacy 
ius. One day this man told 
me a “secret.” It had to do 
with getting ahead and grow- 
ing rich. He had used it him- press Co.: E. st. 
self with remarkable results.  Sice'Uyfes. Art 
He said that every wealthy 
man knew this “secret ,”-—that 
is why he was rich. 


Master General 


A Few Examples 


Personal Experlences 
Among oser 558.000 users of “Power 
are such men as Judge Ken 
Supreme Court Justice 
Parker: Wu Tlog Fang, Ex. 
Chinese Aimnbassador: 
Britt: 
MeKelrie of Nebraska: 
ager (hristeson of Wells-Farso Ex- 
Elino Lewis, 
Metal 


Many others of equal Prominence. 


$300 Profit from One Day’s Reading 
‘The result from one day's study 


it is to want for money, friendship, happiness, 
health or any of the good things of life. 

That “secret” surely made me rich in every 
sense of the word. 





N Y sudden rise to riches naturally sur- 
I prised others. One by one people came 
to me and asked me how I did it. I told 
them. And it worked for them as well as it 
did for me. 

Some of the things this “secret”? has done 
for people are astounding. I would hardly 
believe them if I hadn’t seen them with my 
own cyes. Adding ten, twenty, thirty or 
forty dollars a week to a man’s income is a 
mere nothing. That's merely playing at it. 
In one case | took a rank failure and in a few 
weeks had him earning as 
high as $2,000.00 a week. 
Listen to this: 


A young man in the East 
had an article for which there 
was a nation-wide demand. 
For twelve years he “puttered 
round” with it, barely eking out 
a living. Today this young man 
is worth $200,000. He is build- 
ing a $25.000 home—and paying 
cash for it. He has three auto: 





Assistant Post - 
Lieut. Gov. 
Geweral Man- 


fotmer 


t‘onstruction 
“arris of Michigan. and mobiles. Ilis chi Idren go to pri- 
vate schools, He goes hunting, 
fishing, traveling whenever the ' 


Ilis income is 
over a thousand dollars a week. 


mood strikes him. 


$300 al t think it a 
] a the oa Me Ereat_ book aud would not be without 1 In a little ee in New York 
sure 12 2 00 test. t for ten titues the coat A. : ivés a man who two years ago 
y B Wilke, Faulkton, Sv. Dakota. was pitied by all who knew him. 


that time 1 was flat broke. 
Worse than that, for I was 
several thousand dollars in 
the hole. I had about given 
up hope when I put the 
“secret” to work. 

At first I couldn’t believe Stn oeticiae 
my sudden change tn fortune. times the price.’ 
Money actually flowed in on 
me. I was thrilled with a 
new sense of power. Things 
I couldn't do before became 
as easy for me to do as open- 
ing a door. My _ business 
boomed and continued to 


Dard. 1117 EF. 
I}h. 


a month.’*—J, F 
Cal. 


Worth $15.000 and More 


“The bonk has been worth more 
**.-(sear 1. Shep- 
Lowust St., 


than $15,000 to me. 


Would Be Worth $100,000 
“te I had only had tt when 1 was was 

WOU In 
Jt is worth a lusidred 
‘“—§& WW. Taylor, The 
Sanita Fe Ry,, Milans. Tex. 


Salary Jumped from $150 to $800 


‘Since I read Power of Will my 
salary has jumped from $156 to $x00 
Gibson, San Diego, 


From $100 to $3,000 a Manth 
"One of aur hoxs who read Vower 


From the time he was 14 he had 
worked and slaved—and at sixty 
he was looked upon as a failure. 
Without work-——in decht to his 
charitable friends, with an _ in- 
valid son to support, the outlook 
pitchy black. 


Then he learned the “‘secret.’ 
In two weeks he was in eet, 
for himself. In three months his 
plant was working night and day 
to fill orders. During 1916 the 
Prohts were $20,000. During 
1917 the profits ran close to 
$40,000. And this genial 64-year. 
young man is enjoying the pleas- 
ures and comforts he little 
dreamed would ever be his. 


Decatur, 


worth 


of WI ohefore lie came over here COULD I ‘ 
leap ahead at a rate that = jumped from $10) a wonth to $3,000 ] etic But thee a 
; the first month, and won 2 $250 prize d a ey ere Ss 
startled me. Prosperity be- = for the test salesuanslip in the a a tn fe is, as J’m pouiine 
: State.”*«-Vrlwate Lesllo A. Still, A. m te you the “‘secrct”’ itse 
came my partner. Since that = pti oirivs Pe itiee curt and 


day I've never known what 
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I don't claim 1 can make you rich over night. 
Maybe 1 can—maybe | can’t. . Sometimes I have 
fatlur csaarGaea bas. But I do claim that I can 
hee 90 out of every 100 people if they will let me. 

he point of it all, my friend, is that you are 
using only about one-tenth of that wonderful brain 
of yours. That's why you haven’t won greater 
success. Throw the unused nine-tenths of your 
brain into action and you'll be amazed ‘at the almost 
instantaneous results. 

The Will is the motive power of the brain. 
Without a highly trained, inflexible will, a man 
has about as much chance of attaining success in 
life as a railway engine has of crossing the con- 
tinent without steam. The biggest ideas have no 
value without will-power to ‘‘put them over.” Yet 
the will, altho heretofore entirely neglected, can 
be trained into wonderful power like the brain or 
memory and by the very same method—intellizent 
Serer arid use. 

eve held your arm in a sling for two years, it 
woul become powerless to Tite a feather from lack 
of use. he same is true of the Will—it hecomes 
useless from lack of practice. Because we don’t 
use our Wills—hecause we continually bow to cir- 
cumstance—we become unable to assert ourselves. 
What our wills need is practice. 

veer men ane ‘powcr and money will flow 
in on ie Rich opportunities will open up for 
you. Jriving energy you never dreamed you had 
will manifest itself. Ge will thrill with a new 

ower—a power that Pothing can resist. You’ll 

ave an influence over people that you never 
thought possible. Success—in whatever form you 
want it—will come as easy as failure came before. 
And oom are one a few of the things the “‘secret”’ 

will do for you “secret” is fully explained in 
the wonderful Pig Power of Will. 


How You Can Prove This at My Expense 


[ kXOwW you'll think that l’ve claimed a_ lot, 
Perhaps you think there must be a catch some- 
where. But bere is my offer. You can easily make 
inovsands—you can't lose a penny. 

Send no money—no, not a cent. Merely clip 
the coupon and mail it to me. By retorn mail 
you "ll receive mot a pamphlet, but the whole 

secret” told in this wonderful book, “POWER 
OF WILL.” 

Keep it five days. Look it over in your home. 
Apply some of its simple teachings. lf it doesn’t 
show you how you can increase your income many 
times over—just as it has for thousands of others— 
mail the book back. You will he out nothing 

But if you do feel that “POWER OF WILL" 
will do for you what it has done for over a 
quarter of a million others—if you feel as they do 
that it’s the next greatest hook to the Bible—-send 
me only three dollars and you and 1'l] he square. 

f you pass this offer by. 1'll be out only the 
small profit on a three- dollar sale. But you—you 
may casi be out ‘the difference between what 
you're making now and an tncome. several times as 
great. So you see you've a lot—a whole lot—more 
to lose than ] 

Mail the coupon or write a letter now—you 
may never read this offer again. 


PELTON PUBLISHING COMPANY 
30-H WILCOX BLOCK MERIDEN, CONN, 


Pelton Publiahing Company 
30-H Wilcox Block, Meriden, Conn. 


You may send me “Power of Wil!* at your risk. 
I agree to remit $3.00 or remail the hook to you in 
five days. 
Name 


Address 
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No craving for tobacco ip any form 
when you begin taking Tobacce Redeemer,» §° 
Don't try to quit the tobaceo habit un- \ 
aided, 1t'* ealosing fight against heavy odds 
and meane @ scrious shock to the nervous 
system. Let the tobacco bahit quit YOU, 
It will quit you, if you will just take f 
Tobacco Redeemer, according to direc: 
tions for two or ays, It is amost 
marvelously quick and thoroughly reliable 
remedy far the tobacco babit. 


i Nota Substitute l 


Tobacco Redeemer contains no habit- 
forming drugs of any kind. Itisin nosense 
@ substitute for tobacco. After finishing 
the treatmentyou have absolutely nodesire 
“ uge pach again or to continues the use 

the remedy. Itmakca not a particle of 
Sitencnce how long you have been using 
tobacco, how much you use orin what form 
you ore it—whether you emoke cigars, 
cigmagttes,, pipe, chew plug or fine cut or 
ase nat, obaccoRedeemer will positive- 
ty banish every trace of desire in from 48 
to7Zhoura, Thie we absolutely guarantec 
in every case or money refunded. 


Write today forour free bookict showing 
ha ames of tobacco upon the human 











epecem and positive proof that Tobacca 
Redwediltwill quickly free youofthebabit. 
Nee | 
Dept. St. Louis, Mo. 
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Write For New 
AUTO-.WHEEL 
BOOKLET, and 


FREE FELT PENNANT 


Send us the names of three coaster wagon denicrs, | 
meotioning which handle the AUTO-WHEEL, end § 
we'll send you a beautifol Felt Pennaot FREE and 
tell you al) ahoot the wonderfat Auto-Whee! Coaster 
and the patented Auto-Wheel Coovertible Roadster. || 


Wouldn't YOU Like to Organize «@ Coaster Ctob? | 


it's great fun. Every member receives o 
» cap and the Captain a epecial cap. Wheo 
you write, be sure to ask for foll in- 
formation and the new Aato Wheel 
Booklet. It’s brimful of 
Information you trhould hare. 


The Buffalo Sled Co. 


Dept.163 N.Ton- 
awanda, N. Y. 
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BOYS BUILD THIS CAR 








motor, can be bullt by any boy. Turis 
are furnisbed by us end are very 
cheap. Send 26 eecnts for 
plans and price list of parts showing 
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The Moon’s Rotation 


(Continued from page 866) 


festly absurd and of no bearing on the 
question under consideration. 

In all the communications I] have received, 
tho different in the manner of presentation, 
the successive changes of position in space 
are mistaken for axial rotation. So, for in- 
Stance, a positive refutation of my argu- 
ments is found in the observation that the 
moon exposes all sides to other planets! 
It revolves. to be sure, but none of the 
evidences is a proof that it turns on its 
axis. Even the well-known experiment 
with the Foucault pendulum, altho exhib- 
iting similar phenomena as on our globe, 
would merely demonstrate a motion of the 
satellite about some axis. The view I have 
advanced is NOT BASED ON A THE- 
ORY but on facts demonstrable by ex peri- 
ment, It is not a matter of definition as 
some would have it. A MASS REVOLV- 
ING ON ITS AXIS MUST BE POSEST 
OF MOMENTUM. If it has none, there 
1S NO axia] rotation, all appearances to the 
contrary notw ithstanding. 

A few simple reflections based on well 
establisht mechanical principles will make 
this clear. Consider first the case of two 
equal weights « and wi, in Fig. 1, whirled 
about the center O on a string s as shown. 
Assuming the latter to break at @ both 
weights will fly off on tangents to their 
circles of gyration, and, being animated 
with different velocities, they will rotate 
around their common center of gravity o. 
If the weights are whirled » times per sec- 
ond then the speed of the outer and the 
inner one will be, respectively, V = 2 
(Rtr)xnand i7, = 27(R —r) »,and d the 
difference 1” — ia = 47 rn, wilt be the 
length of the circular path of the outer 
weight. Inasmuch, however, as there will 
be equalization of the speeds until the mean 

— i 


value is attained, we shall have : 
2arn = 2arN, N being the number of 
revolutions per second of the weights 
around their center of gravity. Evidently 
then, the weights continue to rotate at the 
original rate and in the same direction. I 
know this to be a fact from actual ex- 
periments. It also follows that a ball, as 
that shown in the figure. will behave in a 
similar manner for the two half-spherical 
masses can be concentrated at their centers 


of gravity and we and ms, respectively, 
which will be at a distance from o equal to 
34 Y. 


This being understood, imagine a number 
of balls Af carried by as many spokes S 
radiating from a hub f/, as illustrated in 
Fig. 2, and let this system be rotated n 
times per second around center O on fric- 
Paella bearings. A certam amount of 
work will be required to bring the struc- 
ture to this speed, and it will be found that 
it equals exactly half the product of the 
inasses with the square of the tangential 
velocity. Now if it he true that the moon 
rotates in reality on its axis flis must also 
hold good for ACH of the balls as it per- 
forms the same kind of movement. There- 
fore, in imparting to the system a given 
velocity, energy must have been used up in 
the axial rotation of the balls. Let 17 be the 


| mass of one of these and FA the radius of 


NS - 


Ey ration, then the rotational energy will be 

UM (27 Rn)*. Since for one com- 
ete turn of the wheel every ball makes 
one revolution on its axis, according to 
the prevailing theory, the energy of axial 
rotation of each hall will be c = VeM 
(27 rin)’, vr: being the radius of gyration 
about the axis and equal to 0.6325 r. We 
can use as large halls as we like. and so 
make ¢ a considerable percentage of E and 
vet, it is positively established by experi- 
ment that each of the rotating balls contain 


| only the energy E, no power whatever being 


mentionng the - 
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consumed in the supposed axial rotation, 
which is, consequently, wholly iHlusionary, 
Something evel) more interesting may, how- 
ever, be stated. As I have shown before, 
a ball flying off will rotate at the rate of 
the wheel and in the same direction. But 
this whirling motion, nulike that of a pro- 
jectile, neither adds to, nor detracts from, 
the energy of the translatory movement 
which is exactly equal to the work con- 
sumed in giving to the mass the observed 
velocity. 

From the foregoing it will be seen that 
in order to make one physical revolution on 
its axis the moon should have twice its 
Present angular velocity, and then it would 
contain a quautity of stored energy as given 
in my above letter to the New York T~ib- 
unc, on the assumption that the radi:s of 
gyration is 2/5 that of figure. This, of 
course, is uncertain, as the distribution of 
density in the interior is unknown. But 
from the character of motion of the satel- 
lite it may be concluded with certitude that 
it is devoid of momentum about tts axis. 
If it be bisected by a plane tangential to the 





Diagram Ilustrating the Rotation of Weights 


Thrown 


orbit, the masses of the two halves are 
inversely as the distances of their centers 
of gravity from the earth’s center and, 
therefore, if the latter were to disappear 
suddenly, 110 axial rotation, as in the case 
of a weight thrown off, would ensue. 


Off By Centrifugal Force. 
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WHAT IS MAN? 

A man WOES 150 pounds will contain 
approximately 3,500 cubic feet of gas,— 
oxygen, hydrogen and nitrogen in his con- 
stitution, which at eighty cents per thonsand 
culne feet would be worth $2.80 for illumi- 
nating purposes. He also contains all the 
necessary fats to make a 15-pound candle, 
and thus, together with his 3,500 cubic feet 
af gases, he possesses considerable il/wmi- 
nating possibilities. His system contains 
22 ponnds and ten ounces of carhon, or 
enough to make 780 dozen, or 9,360 lead 
pencils. There are about fifty grains of 
iron in his blood and the rest of the body 
would supply cnough of this metal to make 
one spike large enough to hold his weight. 
A healthy man contains 54 ounces of phos- 
phorus. This deadly poison would snake 
800,000 matches, or enough poison to kill 
five hundred persons. This, with two ounces 
of Inne, make the stiff bones and brains. 
No difference how sour a man looks, he 
contains about 60 lumps of sugar of the 
ordinary cubical dimensions, and to make 
the seasoning complete, there are 20 spoon- 
fuls of salt. If a man were distilled into 
water, he would make about 38 quarts, or 
nore than half his entire weight. He also 
contains a great deal of starch, chlorid of 
potash, magnesium, sulfur, and hydro- 
chloric acid in his wonderful hnman sys- 
tem. 

Break the shells of 1,000 eggs into a huge 
pan or basin, and you have the contents 
to inake a man from his toe-nails to the 
most delicate tissues of his brain. And this 
is the scientific | answer to the question, 

"What is Man?’ 


Aen writing toe od: Crtisers, 
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“J have watched the Met ess of the International 
Correspondence Schools ost from the very beginning. 
To me their rapid growth is easily understood, because I 
realize the practical value thai is hack of them and know 
something too of the success attained by many amhitious 
men throughout the country who have taken their courses. 
“May your splendid institution continue to so grpwand 
flourish that the world will come to appreciate the actual 
worth of the J.C. S. trained man.’ 
—THOMAS A. EDISON. 


“J am familiar with the texthooks and method of instruction used by the 
International Correspondence Schools in their Courses in Electrical Engincer- 
ing, and ] also know of a number of young men who have taken these Courses 
with great henefit. I helieve that any young manwhois interested i in electricity 
hut who cannot find an opportunity to go throuvh an enzineering college, it he 
will apply himself to one af these courses will find it a practical and economical 
way to acquire a knowledge of tbe profession second only to that acquired by 
devoting all the time for years to this study, in a regular college course.” 


| —DR. CHARLES P. STEINMETZ. 


| What Would Their Advice 
Be Worth to You ? 


Suppose you have a knack for things electrical—that you realize what a 
wonderful opportunity for earnings and advancement the field of Electricity 
offers. What, then, would it be worth to you to have Edison and Steinmetz, 
the two foremost figures in the electrical world, tell you of a thorough, 
practical plan by which you can acquire, right at home, the training you 
need for success? 

Well, Aere is their advice, based on years of HOTELS) with the instruction given by 


the International Correspondence Schools and on pei c en TE Our EC ee 
sonal knowledge of I.C.5S. trained men in their employ: INTERNATIONAL CORRESPONDENCE SCHOOLS 


6184, SCRANTON, PA. 
Explain. aa ailsuict me, how ft can qualify for the post. 
tion, or In the subject, before which I mark X. 


ae pyc eG ay PINE 






















t) STEINMETZ 
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be aoa = Se — = _ 
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“1 know of the.success attained by men who have taken 
your Courses,” says Edison. “It is a practical and eco- 
nomical way to acquire a knowledge of the profession, ’ 
says Dr. Steinmetz. Read their full statements above. 





Electrician SALESMANSH 
Electric Wiring _JADV ERTISING MAN 
Flectric Lighting _)Show Card Writer 


| |\Outdoor Sign Painter 
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ba, Electric Car Runniog 
Heavy Electric ieee RAILROADER 

ILLUSTRATOR 

_| DESIGNER 
BOOKKEEPER 

_) Stenographer and Typtet 

Cert. Puhlic Accountaat 


Electrical Draftam | 
Flectric eee Bune Oadievar 
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For 27 years the I. C. S. have been training men at home in mee asscal, Bouse 


) 
| 
| 
their spare time for success in Electricity and 280 other subjects. ) a Machine Shop Practice Good ENGLISH 
| 
| 
| 
| 
| 
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Mechanical Draftemao 


that appeals to you. 


Name 
Present 
Occupative 


Street 
and No. 


Toalmaker Commerciat I 
)}Gas Engineer AGiviL SERVICE Subjecta 
1 Itis training over 100,000 men and women right now. It is Her ceane “Rallway Moil Clerk 
M(tNE FOREMAN ORENGINEER STATIONARY EXQINEER 
| ready and anxious to prepare you for advancement in Electrical ARCHITECT fama 
Engineering or any special branch of it—or in any other line Eta gt er lee: iis [Sesser 
}Ship Draftsman J) 4arTonourLes Etallas 


Pick (he position you want in the work you like best, then 
put it up to us to prove how we can help you. Here is all we 


f 
ask—without cost, without obligation, mark and mail this coupon. ain, ao 
Canadians may aeneé thia roupon to 
Jaternctional Correspondence Schculs, Montreal, Canada 
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Commercial 
Telegraph Apparatus 
Bargains 


Standard twenty ohm $ 
Telegraph Sounders at 


Standard Telegraph 
Keys at 


00 
each 


25 


each 


110 Volt A.C. 


Dynamos 1782 


each 
225 
esch 


For other bargains see page 935 


Skinderviken Telephone Equipment Co, 
Abbreviated Address 
STECO-2118-2136 N. Clark St. CHICAGO 

















AVES YOU MONEY 
" Boy direct and save $10 to £20 ona 
4 ye bicycle. RANGER BICYCLES now 
fcome 1G 4§ atyles, colors aad s1zes. 
Greatly improved: prices reduced. 
Other freliahle models  afso. WE 
DELIVER FREE to you on approval 
and $0 days {rioj and riding teet. 
. Oor big FREE cataiog shows 
4 everything new in bicycles and sun- 
‘dries, Write forit. 
Y —sC TIRES, lamps, wheels, parts and 
~ sapplies at hulf usual prices, 
F Oo not buya bicycle. tires, or 
sundries until you get our wonder- 
ful new Offerr.low prices and liberal 


Range terms. A postal brings everythi 

Fiectric ythang. 
Lighted MEAD CYCLE COMPANY 
Motnrobize. Dent. D-107, Chicago 












fe’s Eosy With Our Help SAVE 
A few hours Interesting work 
sates ee aoe a i OVER 
you a machine exectIY ta su 
your Ideals. We furalsh motors, HALF 


tone arms. Caw material. bluse 
Prints and full instructions. 
I*lays any fecord. . You can make 
fine Profit bullding phonographs 
for your friends. 
Write Todey for Our Free 1 
Biue rine Offer. Accents 
wanter) for our ready huilt 
Choralecas. 


Chorateon Phonograph Co- 


704 Monger Bidz. Elthari, lod: : | 
House Lighting Plants 
Se le $225 to $2100 


Write for Catalog, siting 
Dame of your electrics] deai- 
er. AGenls Wanled. 


1 Dynamos, Motors 
AND atecs. Battery Chargers 
and Motor Generator Scta, 
$25 to $120, 
Generators. 


A 






while they last, oaly $5. 


= is Order from this ad. 
WATSON ELECTRIC CO.. Depl. 14. Gos Bido.. Chicago. 


BIG BUNCH OF Lh ()° 


1 New Alrship Come mi 

Airships. 1 (heas On 

it r Roerd and men. 1 Chi- 
nese D}p-seelu-Ia. 1 Set Dominoes. 
2 Quther Games, 1° Leasons In 
Magic. 12 Money Making Svrerets. 
Wireless Code. 18 VWictures Fretty 
Girls. 3 VPuzzlee. & New Ford Joke 
ftinn<. Ail for 10c with large Caia- 


. 





Dept. 72 
American Toy Co., Lowell, Mass., Uv. S. A. 


Printing Cheap 
gee Catds.circular. lat«is,book.paper. Pres« 9). 
£ 2g larget $2) Job press $S op Save moaey. Print 
ieee’ foc others, an profit. All easy, rule~ evot. 

Write factory for press cataloy. TY PE.cards, 
paper. THE PRESS CQ. 0-47 Mectden, Cann. 
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SPECIAL — Holtzer-Cabot | 
130-V. A.C. Hand Generstore. | 
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HOW BOY SCOUTS CAN GAIN 
“WIRELESS MERIT” BADGE. 


The committee on badges, awards and 
scout requirements of national headquar- 
ters has just established a “wireless merit” 
badge which no doubt will become quite 
popular as soon as there is an opportunity 
for scouts to perfect themselves in the de- 
tails. The requirements are as follows: 

Be able to receive and send correctly not 
less than 10 words a minute. 

Know the correct form for sending a 
message. 

Be able to tell in own words the prin- 
cipal laws regarding radio communication. 

Know at least 10 of the radiogram abbre- 
viations (Q signals). 

Be able to name two types of detectors 
and explain how they work. 

Name five minerals used in detectors in 
the order of their sensitiveness. 

Draw a diagram of a simple transmitting 
set, showing how the following instruments 
are connected: Source of power (dynamo 
or storage battery), transformer, condenser, 
spark gap, helix, key, and explain their 
function. 

Draw a simple diagram showing how to 
connect the following instrments: Tuning 
coil or loose coupler, condensers, fixt or 
variable, detector, ‘phones and ground. Tell 
the use of the above apparatus. 

Draw a diagram of three different types 
of aerials and tell their advantages or 
faults. 

Know how to properly ground a radio 
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set and know what precautions to take 
during a thunderstorm. 

Demonstrate how to rescue a person in 
contact with a live wire, and have a knowl- 
edge of the method of resuscitation of a 
person insensihle from shock. 

Write a brief essay on the development 
of wireless telegraphy. 


ELECTRIC DRIVE FOR U.S. WAR. 
SHIPS. 


America’s capital fighting ships of the 
future will be superior to those of other na- 
tions because of their electrically driven 
machinery, Secretary Daniels told the 
House Naval Committee recently, in dis- 
closing remarkable results attained by the 
new dreadnought New Mexico, eqnipt 
with the electric drive which is to be a tea- 
ate of all the big ships authorized since 
1916. 

The New Mexico's turbo-electric ma- 
chinery was designed to develop 26,500 
horse-power at full speed and to give the 
ship a speed of twenty-one knots. 

“It actually developed more than 31,000 
horse-power,” Mr. Daniels said, “and main- 
tained for four hours a speed of twenty- 
one and one-quarter knots, and this when 
running at a displacement 1,000 tons greater 
than its design called for. 

The secretary said fuel economy at cruis- 
ing speed had been one of the things sought 
in substituting electric drive for the ordi- 
nary turbine equipment. 





Practical Chemical Experiments 
(Continued from page 880) 


TO TEST FOR POee TAR COLOR- 
I ‘ 
Experiment No. 3. See Fig. 3. 


To test for coal tar colors in butter, a 
smal] sample is mixed on a porcelain plate 
with Fuller's earth, and if coal tars are 
present. there will be a red mass. while if 
absent the color will be only light yellow or 
brown. 

Experiment No. 4. 


Put a little butter in a test-tube, and a 
little oleomargarin into another. To cach 
add one inch or so of alcoholic potash soltu- 
tion, and warm each in the steam of the 
water bath. Distinguish the one from the 
other by smell. Add a little sulfuric acid 
(dilute} to each and smell again. Notice 
that “oleo” test tube will only smell of alco- 
hol, hut that the other will smell, besides, 
of bntyric ether. 


Radium Substitute. 


We are all quite familiar with the uses 
of Radium in medicine and as an ingredient 
in luminous paint, both of which have heen 
brought to the general public's attention 
Within the past few years. 

Luminous paint in particular offers a field 
whereby a substitute for Radium may be 
judiciously utilized. This paint played an 
important rédle in the war which has just 
terminated, having been used more par- 
ucularly on the dials of instruments used 
on airplanes, so that they could be read at 
night. It has also been used for electric 
push buttons, door numbers, etc. The paint 
1s permanently Jummous in the dark and 
contains from 0.1 to 0.25 milligrams radium 
element to one gram of zine sulfid. A 
luminous watcl: face usually contains from 
ten to twenty cents worth of radiuin on it. 

An excellent substitute for radinm for 
certain purposes 18 \eso-thorium. This is 
a radio-active clement found in NManiazite 
and and other thorium minerals. When 
first extracted it is not satisfactory for 
luminous paint, and consequently must be 
“ripened” for several! months, or even a 
vear hefore it can he nsed. During this 
time the alphe radiation. which is required 
for luminous paint, becomes sufficiently 





strong. On the other hand the bcfa and 
gamma radiation’ of Meso-thorium grows 
rapidly and it can be used for medicinal 
purposes within a few days after prepara- 
tion. 

Radium, we are told, has a long life, half 
of it decaying in approximately 1800 years. 
Meso-thorium on the other hand possesses 
a short life, 5 or 6 years being its useful 
life for luminous purposes. For luminous 
paint to he used on objects which themselves 
have a short life, it is an excellent substi- 
tute for radium and will conserve the ele- 
ment radium for medicinal purposes only. 


Static Electricity and Gasoline. 


Static electricity, superinduced by the 
passage of gasoline thru chamois skin dur- 
ing the filtration process, was declared to 
be full of great danger. When this idea 
became prevalent, a well known automobile 
concern undertook a series of rigid experi- 
ments to learn what prospects there were 
of real danger. Their investigations re- 
sulted in their finding that the static elec- 
tricity scare from the use of chamois skin 
was without foundation. They claim to 
have secured authentic data from which it 
was proved that a static electric charge 
.cannot he developed with the temperature 
above freezing (32 deg. F.), while at zero 
(0 deg. F.) the conditions for producing 
the spark are most favorable. 


Two Trade Secrets, 


There are two trade secrets at least that 
the world at large may sever know, but 
which it is well worth the while of inventors 
to study. One is the Chinese method of 
making the bright and brilliant color known 
as Vermilion, or Chinese red; and the other 
is a Turkish secret—the inlaying of the 
hardest steel with gold or silver. Among 
the Chinese and Turks these two secrets 
are guarded well. Apprentices, before they 
are taken’ for either trade, are compelled to 
swear an ironclad oath to reveal nothing of 
what passes in the workshop. They must 
also helong to families of high standing, 
must pay a large sum of money as a guaran- 

(Continued on page 911) 
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ELECTRICAL EXPERIMENTER 


RA ACPPPOO EOC OEEEOCEPPPCCEIIE 


Thousands of Electrical experts are needed to help rebuild the world. Come to Chicago to the great 





shops of Coyne and let us train you quickly by our sure, practical way, backed by twenty years of success. 


Hundreds of our graduates have become experts in less than tour months. 
Conie—no previons education necessary. 


big opportunity. 


Earn $125 to $300 a Month 


In the Electrical business. Come here where you will 
be trained in these great $100,000 shops. Experts 
show you everything and you learn right on the ac- 
tual apparatus. You work on everything from the 
simple bell to the mighty motors, generators, electric 
locomotives. dynamos, switchboards, power plants, 
everything to make you a master electrician. We 
have thousands of successful graduates. Just as soon 
as you have finished we assist you to a good position. 
ee. now have more positions than we can fill. Think 
of tt. 


Become an Expert in 3!2 Months 
No need of taking from 1 to 4 years to become an 
expert, we have proved this in thousands of cases. 
The Coyne method of practical training eliminates 
all books, useless theory and other non-essentials and 
trains you in just what you need to know to become 
an expert. 
Earn Your Way 

Don't tell yourself you haven't got the money to come te 
Coyne. If you have ambition and the nerve of a real man. 
that’s all you necd. Dozens of our students ¢very year work 
in their spare time and earn their living expenses. ozens of 
others work in the day time. earn all their expense and attend 


our evening school. Our employment department will help 
you witbout charge. 


BENNETT W. COOKE, Director 


COYNE TRADE AND ENGINEERING SCHOOLS 


Dept. 24 39-51 E. Illinois Street, Chicago, IIl. 


You benefit by mentioning the 
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Day or Evening Courses 


Don't worry about the money. Anyone with 
ambition can learn here. Our tuition ts low 
with sinall easy payments if desired. Al] tools 
and equipment is furnished free. Our students 
live in comfortable homes in the best section 
in Chicago—on the lake—just a few minutes’ 
walk from our school. 


Electricity, Drafting 
Motion Picture Operating 
Plumbing 


We teach all these trades and professions 
quickly and in such a thorough. practical way 
that when finished you are ready to step right 
into a position of responsibility and big pay. 


Send Today for Big Free Book 


Write today, now, for the book. It tells what 


Coyne graduates have done. What you e 


can do. Fill in the coupon, check the 
trade you are rnost interested in or * 
send a postal card, do it now. > 


% 
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Dept. 24, 39-51 E. 


You can do the same. Now is your 


Learn 
Drafting 


The country ts ery- 
ing for skilled drafts- 
men in all lines. Thon- 
sands of positions open 
with princely salaries 
We have been able to 
place every graduate in 
a good position. One 
firm asked for all our 
men, Now is the time 
to get into this hig 
field. Expertstrain you 


-under practical work- 


ing conditions, no 
books and theory go 
here. Check drafting 
on the coupon helow 
and mail it at once for 
full particulars. 


COYNE TRADE 





AND 


ENGINEERING SCHOOLS 
Bennett W. Cooke, Director 


Chicago, il. 


[}] Drafting 


trade interested in) 
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lilinais St. 


Please send at once your big Free 
e Book—1l am interested in 
[ } flectricity 
f ]. Motion Picture Operating 
(Checi 


{ ]. Plumbing 
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VAS NID -:4 


GET OUR er 


CELLS eee 


| DO Your Own PLUMBING 
AND HEATING at low cost 


Send for our big tnstructire 
236 pase well-bouud Hasaody- 
Man Book Catalog. Every 
Home Owner, Contractor. 
Efectrician. Farmer, Factory 
Mauagcer, etc., needs It. Shows 
over J0,uuu Fixlures and Sup- 
Piles in plumblog and heating 
at wholesale. Shows how to 
save skilled labor, bard work 
and umuecessary jateria) by 


OUR NEW 


Cut-to-fit-Method @iy 


This wonderful book hetps you selec. and lis.a.d the 
broper Viunibing, Water Supply System, Wot Abs. 
Water of Steam Ptani. Resides heing our Whole. ale 
Vatalug it bas many practices! 
Plans, diagrams, sketebys, elv- 
tatlous, ete., showlng iow ta 
do the work this newer. cut- 
to-filt way, Any handy nian 
with a few tools ean easily du 
hls own installlne with the 
ail Of Lhis 
Big Handy-Man Book 


We have spared no 
effort and have sone tu a 
creat expense to complly 
this réeluable beok, With 
econemy still a Datlonal 
necessity, lt would he une 
. Patriotic to send this vx- 
‘Tensive boak broadcast 
ta nonelnterested parties. 
Therefore, we reaqnest a 












temporary deboslt fur earl) 
copy of 25¢ which we ge- 
* fund on first order. or 
te send our Bargain Bul. 
letin Free, Address Today 


HARDIN-LAVIN COMPANY 
40 Years At 


4510-20 Cottage Grove Ave., Chicago 
$$00.000 plants behind our guarantee 
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| Wiicteni A. | 
Oldham. He earned $2200.00 
in four months with 2 Hay- 
wood Tire Repairing outfit. For 
20 years he was telegraph operator on the 
' Illinois Central Railway. He is now 53 years 
f old. He answered my advertisement—quit | 
his job—bought a plant and opened a busi- 
ness. He just wrote me “I have made more 
in eight months than 2!4 years sSoperator.”” | 
There are now 500 statigns where tire ree 
pairing is neglected. 


I Must Have SOO Men 


To Fill These Positions 


I hnye a Big interesting Book to send you. 
It tells all about tires—gives am 
inside iguresand profit.Send 
for ic} Whet Oldbam and others 
are doing You can do, £200.00 to 

000.69 per year ia Conservative. 

Like Mr. Oldham—Ono machine 

wil) atart Fou. Then open a shop. 

Yau can ace bosinesaall around you. Pot 

ont & Iiaywoud Sign end business will 

cometoyou, Now getstarted. Scod for ' 

ths Big Book and atartmsking moaoey,. 
M. HAYWOOD, Pres. 


Haywood Tire & Equipment Co. 
1209 Capitol Ave. indianapolis, Ind. 





CONSULT US When In uced af definite and 
rellahle data conceeruing trade 
fortoniae or industrial p 8S When you desire to 
either duplicate of imyrrote upon a product or process 
now In use. we can help you. as we are evel on lhe 
alert and closely folluwing the derctopinent of the In- 
dustrial art In alf ite beanches. The formulae listed 
below wll serve briehy to ahuw the fleldl we core 
Peeparing Soljelified  AJeuhol. raduclng Liaqulid 
Taliet Soap, 3—Vrocess for Electro-valvanizlog tron. 
4 ink for Tyrewriter Ribbons (ali standard enlurs). 


*—I'rocess for Scnsitizing paper whieb gives excellent 


prnnts fram ne drawings and plan traelnugs: te 
jes In white Naee on « brown xraund. 6- 
dering atuminum, The atandaerd price for rath foemouls fraucd 
by this bureau is Thirty-five cents. Jettere of inquiry erleomed 
informative jiteratave sent opon request. Industrist Methods 
Bureau, 3220 rifih Avenne. New York. N. ¥ 
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Mr. R. W. DeMott 

For cight mouths past Mr. R. WW, 
DeMott has been advertising manager 
of Your magasine, 

Vou haze noticed the rapid growth 
of “E. E.” during that time. One big 
reason for this astounding growth 
and betterment of your magasine is 
duy directly to Mr. Dedlott and his 
“ads.” 

[f you have the welfare of your 
magasine at heart, read Mr. DeMott’s 
message. Lt means monvy to you. 


The Publishers, 














dvertising Talks 


You, as a reader of the 
ELECTRICAL EXPERIMENTER, 
are vitally interested in 
every department of the magazine. 
There are some very strong reasons 
why you should be doubly interested 
in the advertising. 

The publishers are constantly striv- 
ing and planning to improve the qual- 
ity of the magazine offered you each 


¢ inonth. But it is your magazine and 
It is up to you as to how big it shall 


" Wr 





grow. There are a great many things 
that you ought to know about adver- 
tising, and how this powerful force 
affects you personally. 

Progressive and responsible firms 
all over the country announce what 
-they have to offer you through the 
advertising pages of the Evectrricar 
EXPERIMENTER. Not only will you 
help your magazine by showing an 
interest in its advertisers, but you will 
benefit yourself to an even greater 
degree. I will take up these points one 
by one each month, and hope that 
every reader will follow this column 
and offer any suggestions or ask any 
questions that nay come to his mind 
regarding advertising and its relation 
to a big magazine. 

If you have any suggestions to 
make regarding the advertisements 
that appear, if there is any inforina- 
tion you would like regarding adver- 
{ising in general, write me personally 
and your questions will be taken up 
in due course through this column. 

lor the next few months I will tell 
you about “E. E.” advertising and its 
relation to you. Each inonth | will 
give vou One reason more why the 
advertisements should be of vital in- 
terest to everyone of us. 

You have watched the Expert MENTER 
grow from a little sixteen-page maga- 

zine to its present size. You have 

watched the class of articles improve, 
its staff of authorities who contribute 


a e 
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each month get bigger and _ better, 
finally resniting in the wonderful an- 
nouncement made in our January is- 
sue that the publishers had secured 
for you the services of the world's 
| greatest inventor, Nikola Tesla, to 
give you exclusive feature articles in 
every issue for the next two years at 
| least. 

One of the principal factors in this 
rapid growth has been its advertising. 
Next inonth | will show you how, 
by reading and answering the ad- 
vertisements, you will help to still 
yy further build up and increase the size 

“\ of the EXPERIMENTER, 


} 
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Advertising Afanager. . 
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AN OZONE WATER PURIFIER FOR 
THE HOME. 

For use in homes, offices, drug stores, 
restaurants, hospitals and institutions, a 
Milwaukee concern has designed a con- 
venient size of Ozone Water Purifier con- 
structed as shown in the accompanying 
illustration, It is pointed out that in the 
Ozonizing process employed, ozone is pro- 
duced by means of an electric current and 
mixed thoroly with the water as drawn 
from the faucet, so that all water used 
comes into actual contact with ozone. The 
extra oxygen atoms of the ozone combine 
With Organic matter of the germs in the 
water and burn them up. The carbon 
dioxid formed by this chemical action 
passes Out into the air Jeaving a trace of 
the same effect produced in carbonated 
beverages, which adds to the palatability 
of the ozonized water. It is claimed that 
ajl tastes and odors are removed .by this 
process while mineral elements essential to 
health remain, for they do not oxidize. 

There are a great many cities whose 
water supplies are chlorinated and it js 
claimed that the use of this ozone water 
purifier will eliminate the odor and taste 


_of chlorin from the water the same as it 








New Design of Ozone Water Purifier for the 
Home, Office and Factory. The Ozonizer 
Connects With Any Lamp Receptacle. The 


| Purifier Has a Capacity of Over 2.000 Gallons 


' it is clammed 


Per Day. 


eliminates other objectionable odors and 
tastes. 

As an amelioration of filtered water, or 
as a snbstitute for filtered or distilled water, 
the process of ozounization 
stands hy itself: it has no equal in efficiency ; 
the removal of disease gerins ts absolute; 
the water resulting from such process ts as 
perfect as one can wish, being bright and 
sparkling. Each of the water purifiers has 
a purifying capacity of over 2,000 gallons 
a day, and, thercfore, any user is entirely 
independent of the condition of the water 


"at the municipal plant in his city. 


THE MAKING OF A MATCH. 


Thorpe gives the following proportions 
for match head and for striking surface: 

Head composition: Potassium chlorat, 5 
parts; potassium hichromat, 2 parts; glass 
powder, 3 parts; gum, 2 parts. Rubbing 
surface: Antimony trisulfid, 5 parts; red 
phosphorus, 3 parts; manganese dioxid, 14 
parts; glue, 4 parts. 

Tungsten is now used as an electric bat- 
tery clement. 

Electrical goods gf American manufac- 
ture are extensively sold in Porto Rico. 
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WHAT IS A “KILOWATT” AND | 
“KILOWATT-HOUR”™. 
By Frank Szabo. 


HERE seems to be quite a wrong con- 
ception of the terms &ilvivalt and kilo- 
watt-hour. Quite frequenily one hears 
expressions such as “10 kilowatts per fiour , | 
but such an expression does not mean any- | 
thing. 

Whot is a kilowatt? Kilowatt is a term 
for power or rate of work. According to 
Kent and other authorities, one kilowatt 1s, 
equivalent to the evaporation of 3.52 Ibs. | 
of water per hour from and at 212 deg. F., 
or 3,415 heat-units per hour, In this defi- 
nition, per hour is a necessary part of it, 
without which the definition is incomplete. 

If it takes approximately 3 Ibs. of burn- 
ing coal to evaporate 3.52 lbs. of water 
from and at 212 deg. F., then one kilowatt 
represents the consumption of 3 (bs. of coal | 
per hour, and not simply the consumption 
of 3 Ibs. of coal. If we extend the evapora- | 
tiou of 3.52 lbs. of water from and at 212 
deg. F. by a consumption of 3 lbs. of coal 
uniformly over a period of two hours, we 
do not have the equivalent of one kilowatt, 
but one-half, or % kilowatt, because during 
one hour only one-half of 3.52 lbs. = 1.76! 
lbs. of water have been evaporated with a 
consumption of one-half of 3 lbs. = 1.5 Ibs. 
coal. Also, if we did the above perform- 
ance in 30 minutes, or one-half hour, we 
would not have the equivalent of one kilo- 
watt, but two kilowatts, because at the same 
rate we would, during one jiour. eyaporate 
2 x 3.52 lbs. = 7.04 Ibs. of water with a 
consumption of 2 x 3 = 6 Ibs. of coal. 
Hence, one kilowatt represents the con- 
sumption of 3 lbs. of coal per hour. 

Of course the quantity of 3 lhs. of coal 
in the above explanation is not fixt; it may 
take slightly more or less than 3 Ibs. per 
hour for one kilowatt. depending on the 
heat value of the coal and the efficiency of 
the steam and current generating units, but! 
3 lbs. is a fair average figure. 

li’hat is a kilowatt-hour? According to 
Kent, it is the evaporation of 3.52 Ibs. of | 
water from and at 212 deg. F., or 3.415 
heat units. In this definition, per hour ts 
left out because no matter how fast or how 
slow the water evaporates. the acttial work 
done in evaporating 3.52 Ibs. of water from 
and at 212 deg. F. ts equivalent to one kilo- 
watt-hour. In other words, one kilowatt- 
hour ts the equivalent of the rate of one. 
kilowatt for a period of one hour. The 
rate of % kilowatt for a period of 2 hours 
is also equivalent to one kilowatt-hour. 
Hence: | 





Kilowatt-hours 





Kilowatts = —_— 
No. of hours 

and kilowatt-hours = kilowatts x No. of 
hours. 

Referring to the operation of electric | 
cars, we cannot correctly say they require 
four kilowatts per car mile; we must say 
four kilowatt-hours per car mile, because 
the speed of the train has to be considered. 
Suppose we introdnce a watt-meter and a 
watt-hour-meter into the circuit. The watt 
meter will indicate the rate of power con-. 
sumed in kilcwatts, whereas the watt-hour-_ 
meter sums up all the kilowatt-hours con- 
sumed during the run. At uniform speed | 
of the car the watt-meter pointer will re- | 
main approximately steady in one position, 
but the watt-hour-meter will continue in-| 
creasing the reading at a constant rate. 
If the watt-hour-meter at the end of ten 
miles’ run at constant speed shows a read- 
ing of 40 kilowatt-hours. and it took one 
hour to make the run of ten «niles, then 
the walt-meter showed a constant reading 





ELECTRICAL EXPERIMENTER 









Taught By A Practical Man 


and in Your Home! 


[ am teaching electricity and electrical drafting 
to many men, young and old. and trtist you will 
become sufficiently interested after reading this 
advertisement, that you will send for my cata- 
log which tells what I am endeavoring to do 
and also places before you the simple way in 
Which the mstruction work is handled. The 
catalog 1s written in a very plain manner, 
mitich in the same style as my lessons are writ- 
ten, and tells vot: exactly what yot: get and what the course can do for 
you. My catalog, as well as my advertisements, is written in a very 
careful, conservative manner so there is no possibility of you expecting 
something you will not get. 


The Purpose of the Course of Study 


I have been designing courses 11 electrical instruction and teaching electricity, 
off and on during the past 17 years, and during that time I have had an unusual 
opportunity to make a specia] study of the teaching business, from the stand- 
point of a practical man. This course of my own is designed with a view of 
reaching those who do not have a lot of time and money to devote to study work, 
and to give them as thorough a knowledge as possible of electricity, in the short- 
est possible time. The instruction ts given like you were working on various 
jobs and | was the boss teiling you what to do and how ‘to do it, and giving the 
explanation necessary for the understanding of the theory covered by the sub- 
ject under discussion. There are many conditions which seldom occur in the 
every day run of electrical experience, and these conditions I lay particular 
stress on. This part of the instruction makes the course particularly attractive 
and valuable to those already engaged in active electrical work. 


It Is Up To You 


The instruction work is laid out and given in a way easily understood. It is 
not a cut and dried book plan, but the lessons are prepared especially for the 
purpose for which they are used and additional instruction is given to the indi- 
vidual student, with a view of meeting his particular needs. I have the informa- 
tion to give and [ believe the ability to impart it to others, a fact which is in a 
way proven by other institutions which have inade use of my services in the de- 
sign and perfecting of instruction courses. To understand this work, IT IS UP 
TO YOU to stick with me and | will surely stick with you till you understand 
any part of the work you have gone over. 


Practical MenTake My Course and Recommend it to Others 


Sixty percent of my sttidents are actively engaged in electrical work and find the 
instruction I give well suited to their needs. Several of these inen have had 
their fellow workers take the course also and they are taking the instruction 
together, making a class-room proposition of it and the results are in every way 
satisfactory to all concerned. One af these classes was started by a Chief Elec- 
trician, one of my students in Glen White, W. Va.. who now has practically all 
the ten under him taking: my course. 1 believe the fact that these men who 
tinderstand electrical work approve of my course to this extent is one of the 
strongest endorsements I could get. 


FIFTY FIFTY 


T work absolutely on a 50-50 basis with my students. You pay me the comparatively low price 
I ask, and I give you the instruction and other help as is stated in my catalog. No student 
is permitted ta pay cash for his entire course on starting, the conrse being paid for in small 
monthly payments as you go along. Students have the Pentlsge of discontinuing the work 
if they should find that it was not just what they were after, and their payments stop at the 
same time, This is my way of doing business and [ would not want vour money when I was 
not giving you the instruction. 


Apparatus, Instruments, 
Material, Etc. 


Certain electrical apparatus, in- 
struments. materia), charts. draft- 
ing Implements. ete., as detalled in 
the catalox. are ineluded in the 
course and are a part of the regular 
Instruction for which there is no 
@xtra charge as If is covered by the 
Tegular monthly payments. 


FILL OUT COUPON FOR ONE 


YORKE BURGESS, 
BURGESS ELECTRICAL SCHOOL, 
745 East 42nd Street, Chicago, Hilinois. 


Gentlemen: 


Send me catalog describing your course in Electricity 
and Drafting. 


a a 
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of 40 kilowatts. But if the run of 10 miles | GIVES FULL INFORMATION. 
is made in say one-half hour, the reading ADDRESS 
of the watt-hour-meter will he approxi- BURGESS 
mately the same—i40 kilowatt-hours (ne- Electrical School CITY. teeter ees 
glecting the difference in efficiency of the : : 
unit at different loads)—but the watt-meter 745 E. 42d St., Chicago, Ill. “ieee 
(Continued on page 700) 
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Get Your Instruction From 





2 NATIONAL RADIO INSTITUTE. 


No Previous Experience 
Necessary 


You do not need any previous 
training or experience tm order 
to become a successful Wireless 
Expert. By our practical ten 


weeks’ Home Study Course vou 
can quickly qualify for a good 
position at big pay. Many of our 
students have secured positions 
before completing the course. 


the Nation’s Capital 


Our Course Is Endorsed by Officials of the 
L. S. Government 


The National Radio Institute, headed 
Ly authorities who have been closely al- 
lied with government training of stu- 
dents, has perfected an easily mastered 
course in wireless telegraphy whereby 
students are taught completely in ten 
weeks, either here in Washington at our 
large residence school or at home, by 


mail. Many of our students. are 
ready to take up actual wireless 
work in much less tine. The 
course is founded on actual prac- 
tice, hence the rapid progress of 
the student. 


Pay As You Go Along f§ 


With Your Lessons 


Our plans of payment bring a 
wireless education within the 
reach of anyone who desires to 
learn. A small payment down 
and small payments twice a 
month enahle you to carn the cost 
of your tuition while actually 
learning to be a wireless operator. 


Wi oleae 


News Notes 





Earn Up to $200 Per Month 


In the short period of ten weeks we can 
make of yon a wireless operator. a man 
with a profession, independent, and not 
subject to the rise and fall of wages in the 
labor market. Salaries are as high as $200 
per month. We give you this training at 
home, by mail, im your spare time. It is 
tlot necessary for you to lose any time from 
your work to take the course. Then when 
you have received your diploma we help 
find you a good position. 


Free Instruments to Every Student 


{n addition to text books, lessons and 
personal tstruction, we send you a Home 
Practice Set cOnsisting of a standard send- 
ing key and buzzer, and a Universal auto- 
inatic wireless transinitting and receiving 
set. These instruments are free to every 
student. No other school can offer you 


The VU. S. Shipping 
Board has recently an- 
nounced an increase of 
nearly 30% in the pay of 
Merchant Marine \Wire- 
less Operators. 


Nicola Tesla, world 
famous inventor, has 
recently perfected his 
Wireless Light, one of 
the wonders of the age. 
Another new invention has 
been perfected wherehy wire- 
less messages may now be 
sent underground. 

Due to the recent perfecting 
of the Wireless Telephone. 
we expect to soon be able to 


communicale with our Home 
Study students by wireless. 





@ © ame Mail This Coupon Today = © So O@ 


what we do. 
Valuable Wireless Book FREE 


Our booklet, “WIRELESS, the Opportunity of Today,” 
gives you coinplete information tn regard to our course, 


Dept. 70, Washington. D. C. @ =the quick and easy methods by which you can master wire- 
Send me. bee of chares your Bigkiet. pay eee = piece a of #3 i less, and other important facts you should know. It is free. 
Age.” with full particulars regarding your famnus 10 wee me Study . + : : 

Course, and your Special Free Instruments Offer Just mail the coupon. No obligation whatever on your 
part. 
Name Mh eee ee ee @ 
ee 
= Town SYDEC  oc:e-ceerecmmenes. 6 5 arars + « egy oonmes 
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TRANSMISSION OF LIGHT THRU 
WATER. 


The comparative transmission of light 
thru varying depths of water is a problem 
that science until recently knew but little 
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TEST MADE (NM EITK WATER OF BENEMECTFAOY o FY 


Showing Decrease In Transmission of Light 

Thru Water for Different Depths. A Problem 

Which Ajil Peppa" lee cues ie Are Inter- 
ested In. 


about. Now, thanks to Mr. S. L. E. Rose, of 
the General Electric Company’s illuminating 
engineering laboratorics, who describes his 
ndings in the General Electric Review. 
Photometric readings were taken every 
six inches thruout the available range. of 
5% feet of water in the cylindrical tank 
in Which the tests were conducted. The 
water used was Schenectady city water, 
which is clear artesian well water. Sea 
water would transmit much less light ow- 
ing to the apparent blue or greenish tint 
it possesses which tints bespeak a fairly 
considerable amount of suspended mattcr 
and consequently increased opacity. 

The accompanying graphic curve shows 
vividly the relative transmission of Jight 
from a Mazda lamp, fitted with water- 
roof connections. A table of constants 
Is given in the article, together with a for- 
mula for computing the illumination in- 
tensity for differem depths of water when 
the initial intensity is known. The present 
graph shows, however, just how rapidly 
the illumination falls off in water for any 
given initial illumination. The particular- 
ly interesting feature of the results from 
a practical standpoint is the very consid- 
erable cut-off of light produced by a sub- 
stance apparently so transparcut, amouut- 
ing for a single foot (0.05 m.) of water 
to 27.5 per ceut. On thus basts the trans- 





New Electric Snow Melter for Raliroad Track Switches. 
indicated By Arrows. 
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mission through 50 ft. (15.2 m.) of water | 


would be only about one part in 10,000,- 
000 of the incident light. 

The rapid decrease in the transmission 
factor with increased light travel in water 
coincides with the well-known facts that, 
for a so-called transparent medium, the 
ocean permits the penetration of daylight 
to but a surprisingly short distance below 
its surface and that fish native to the 
depths are blind or carry their own illu- 
mMiuants. 


HAMMOND RADIO CONTROLLED 
BOAT SUCCESSFUL. 

Army and navy experts have reported the 
device of John Hays Hammond, Jr.. for 
radio control of surface craft to be sent 
laden with explosives against enemy ships, 
a success, and predict similar results with 
submerged craft. 

Secretary Baker wrote the House appro- 
priation cosmunittee recently that the Joint 
army and navy board was “convinced of the 
practicability of the control” of the surface 
craft, and added that there had also been 
demonstrations of the possibility of the 
control to a craft, completely submerged, 

except for an air in-take pipe. 

Before finally deciding on the purchase 
of the patents for $750,000 the board de- 
sires further experiment with the submerged 
crait. 

Construction 
which will be about 80 feet long by 7 feet 
in diameter, will take two years, according 
to Mr. Hammond, who told the commnittec, 
he had spent ten years and $400,000 on his 
invention. 

“The board considered the ability of the 
enemy to interfere with the control of the 
vessel by radio energy. Mr. Hammond's 
claims are that no interference can be had 
with the craft outside a radins of 100 to 
150 yards from the source of the energy; 
that is, from the radio plaut of a battleslip, 
for example.” 

Major-General F. W. Coe said he had 
rin the craft “all around vessels coming 
into the harbor at will.’ Mr. Hammond 
said an aviator after four hours’ traiving 
on control, was able from a height of 9,000 
feet and a distance of six or seven miles 
to exercise absolute control over the high- 
speed boat. 


ELECTRIC SNOW MELTER FOR 
TRACK SWITCHES. 

The electric snow melting device for 
track switches here illustrated is purely 
and simply an electric heater enclosed in 
a 3% inch wrought iron pipe, 20 inches 
long. These heaters are placed between the 
ties, just under the rail. They are wired 
from a circuit as the amouut and character 
of the supply current makes necessary, and 
a switch is placed in this wiring at some 
convenient point 
clear of the track. 
The current can be 
turned on as the 
snow storm starts 
by an employee as 
easily as an clec- 
tric light. The 
heat generated 
does the rest. 

The temperature 
in the heater rises 
about 100 degrees 
Centigrade in the 
first half hour and 
hy the end of an 
hour is about 135 
degrees Centi- 
grade above the 
outside tempera- 
ture. This heat is 
not enough to set 
fire to anything but 
is sufficient to melt 
the snow. 


Heating Colls 


oe 


“Electrical Experimenter 


WWW.americanradiohistorv.com 


of the submerged craft, 


| City... 





899 





EARN $35 TO $100 
PER WEEK 


As a Mechanical Draftsman 
Thousands of Men Wanted 


You can learn Mechanical Drawing at bome 
in your spare time through our practical Home 
Study Course and qualify for Big Pay. We 
have placed hundreds of our students in good 
paying positions. Government departments and 
private concerns are continually calling upon 
us for our graduates. 


Become a Chief Draftsman 


and get to the very top in this well-established 
and rapidly growing profession. The training 
given by the Columbia School of Drafting will 
give you just the knowledge you need to make 
good as a Chief Draftsman. No previous train- 
ing is necessary. You can begin our course now 
and make rapid progress from the start under 
the Persona! Instruction of the President of the 
Schoo}, Mr. Claflin, by mail. His carefully pre- 
pared lessons and personal letters of advice 
make each step easy and interesting. 


Draftsmen Now Getting 
$35 to $100 a Week 


with big chances for better pay as the demand 
grows. All big engineering, construction and 
manufacturing projects must first go through 
the drafting room before the workmen can 
commence. All such enterprises depend upon 
large numbers of draftsmen. Salaries are ad- 
vancing steadily. 


Drawing Outfit Free with Our Course 


As soon as you enrol] you will be sent our 
drawing outfit for your own use throughout 
the course. This entire outfit will be yours to 
keep. You are not obliged to return it after 
completing the course. 


Not Only a Correspondence School 


The Columbia Schoo] of Drafting is proba- 
bly the largest residence school in the country 
specializing in the training of professional 
Draftsmen. Our Home Study Courses are an 
extension of the same instruction as given 
locally. 


Illustrated Catalog FREE 


Simply fill in the coupon below, return it to 
us and we will send you free a copy of our 
illustrated catalog which tells all about our 
practical: Home Study Course and how you 
may secure our instructions at once on easy 
terms so as to quickly qualify for one of the 
big positions open. 


Send This = Source Today. 
COLUMBIA SCHOOL OF DRAFTING 
Dept. 982, 14th and T Sts., Washington, D. C. 

Without obligation to me, please send me y ar 
I}lustrated Catalog and tell how I may secure 


your practical training in Drafting and your help 
in securing 2 position as Draftsman. 
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WHAT IS A “KILOWATT” AND 
“KILOWATT-HOUR?” 
(Continued from page 897) 


will give a constant reading of 80 kilowatts ; 
in other words, for a speed twice as great 
the watt-meter will show a constant read- 
Ing twice as high, whereas the watt-hour- 
meter reading will be the same for the 
sume distonce traveled. 

Applying the formula to this example for 
a speed ot J0 miles per hour and a power 
consumption of 40 Rowan we get 

4 


Kilowatts = =") 





Making the same run in one-half hour we 


get 
40 
Kilowatts = = 80 
Dividing the total power consumed by one 
car in kilowatt-hours by the distance in 
miles, we get the power consumption in 
kilowatt-hours per car mile, 
Applying the above terms to electric light, 
a 40-watt electric light is one that consumes 
electric power at the rate of 40 watts or 
40 watt-hours per hour. A circuit having, 
say, twenty 40-watt lights in parallel will 
then consume electric power at the rate of 
20 x 40 = 800 watts or 800 watt-hours per 
| hour, or 40 watt-hours per lamp-hour. If 


i 


COLD WEATHER WON'T BOTHER YOUR STARTER 


If you keep your battery 
charged up with an 


F-F BATTERY BOOSTER 


CONNECT to any lamp socket without removing bat- 


tery 


Changes alterncilng ito direct charging current, 
completely All your battery over night, 
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an electric power station charges you ten 
cents per kilowatt-hour you can burn one 
40-watt lamp 

1,000 


40 


1,000 
———— = 1% hours, for ten cents, since 
20 x 40 ’ 


both conditions represent one Ailowalt-hour, 


= 25 hours, or twenty 40-watt lamps 





SOMETHING NEW IN LAMP 
GUARDS. 


A new departure in portable 
lamp guards is shown in the 
illustration of a split 
handle which can be 
quickly attached to a 
specia) expanded steel 
lamp guard supplied 
by the same concern. 

This portable suc- 
cessfully fills a de- 
mand for a substan- 
tial handle guard 
which does not need 





to be wired. The 
RELEASES halves of the guard including the 
Wai hiandle itself, open from the 


S877 


hinge at the bottom of the guard 
and can instantly be closed and 
locked around the socket at the 
end of any extension cord. The 
cord itself runs thru grooves in 
the handle. 

The convenience of this new product will 
be appreciated by the motorist in his gar- 
age as well as in every factory, mill or 
warehouse, because it permits light to be 
safely carried to dark corners, in stock 
bins, engine pits, etc. Fire danger is 
avoided and lamp users will readily see the 
advantage and economy, as the modest cost 
of the guard is quickly repaid thru preven- 
tion of lamp breakage. 


ANOTHER “USELESS” PATENT. 


A Chicago woman has patented a shoe 
with an electric battery in the heel to supply 
a mild current to a wearer's ankle as a 
tonic. Another “useless patnt!” 


THE PHOTOELECTRIC SENSI- 
TIVITY OF VARIOUS 
SUBSTANCES. 


OME time ago an examination was 

made of yarious substances to de- 

termine their electrical sensitivity to 

hght; and in view of the fact that 

some of the results obtained are at 
variance with the measurements made by 
Case, it seems desirable to publish a sum- 
mary of these observations, which were 
made at the Burcau of ,Standards. 

Two of the hercin described substances 
were examined for change in electrical con- 
ductivity caused by the action of light 
upon them, and it of them were exam- 
ined for photoelectrical activity when they 
were charged to a ncgative potential in an 
evacuated bulb and exposed to light. reports 
Messrs. Coblentz and Emerson in the Jour- 
nol of the Washington Academy of Sci- 
ences. 

When the substances were cxamined for 
an increase in electrical conductivity, a 
potential of 2 to 6 volts was connected 
thru a resistance of zcro to 1,000,000 ohms 
into a circuit containing a d’Arsonval gal- 
vanonieter and the substance under in- 
vestigation. In most cases the substances 
were sliglitly conducting when not exposed 
to light, so that the dark current had to be 
annulled by joining a counter e.m.f. thru a 
resistance of 10,000 ohms to the terminals 
of the galvanometer. This counter e.m.f. 
was obtained by shunting across a re- 
sistance of 100 ohms which was tn series 
with a cel] of 2 volts and a variable resist- 
ance of zcro to 70,000 ohms. 

The source of light, when not otherwise 
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specified, was a 16-c.p. carbon incandescent 
lamp, placed at a distance of 10 cm. from 
the substance under investigation. One dis- 
appointing feature of this investigation 1s 
that no substance was found which is com- 


em — 


parable in sensilivity with the potassium | 


photoetectric cell and with the selenite cell. | 


Galliton. This metal was solid, thus dif- 
fering from the impure material, which is 
a liquid. 

The results obtained proved disappoint- 
ing, this metal being quite insensitive to 
light. When the cell was exposed to day- 
hight the photoclectric current produced a 
deflection of only 4+ to 5 mm., whereas simi- 
larly exposing a potassium photoelectric 
cell the photoelectric current was sufficient 
to give a deflection beyond the range of 
the scale. 

Silver Sulfide. The sample examined 
was a thin flexible strip, 6 by 10 mm. in 
area. In one test the silver sulfide formed 
the negative electrode of a pliotoclectric 
cell (evacuated glass bulb about 5 cm. di- 
ameter with a ring of platinum wire for the 
anode). It was connected thru an iron- 
clad Thompson galvanometer to a battery 
of 30 volts. When exposed to daylight a 
deflection of perhaps 1 to 2 mm. was ob- 
served, but no deflection resulted from 
exposure 10 the statidard carbon lamp. 

elentwn. A crystal of selenium, pre- 
pared by Dr. F. C. Brown and having a 
receiving surface of less than one sq. mm., 
when exposed to the standard lamp gavc 
a deflection of more than 50 cm., which 
shows its great sensitivity as compared 
with other substances. 

The mounting of the selenium crystal 
consisted of metal electrodes between which 
the crystal was held by compression. When 
operated as a photophone, by connecting 
the selenium crystal with an Audion ampli- 
fier, a Joud musical note was obtained. 

Tellurtum. This metal is said to change 
in resistance when exposed to Jight. The 
present tests were made upon a mirror of 
tellurium deposited upon a glass plate by 
cathode disintegration. Suitable terminals 
were attached to a sample about 4 by 50 
mm. No change in conductivity was ob- 
served when it was exposed to light. 

Bolette. 
(OH) .Cu Cl (OH) ++ Ag Cl], from Boleo, 


Mexico, examined was a Single rectangular | 


crystal 3 by 3 by 15 mm. It was held by 
compression between copper electrodes. 
No change in conductivity was observed 
when the crystal was exposed to daylight 
or to the standard incandescent lamp. 

Stibnite. The size of one sample exam- 
ined was 4 by 7 by 0.5 mm. Terminals were 
attached to it by heating a copper wire to 
incandescence in a gas ee and bringing 
it in contact with the plate of stibnite. 

The standard carbon lamp caused a de- 
flection of 5 cm. Stibnite may be con- 
sidered as sensitive aS boulangertic, to be 
mentioned presently, but the deflection 
drifted, due to the decrease in resistance 
with time already noticed by other observ- 
ers. 

Boulangerite. The specimen of houlan- 
gerite (3PbS. Sb. Ss, Irkutsk, Siberia), in- 
vestigated was obtained from the Smithson- 
ian collection. Several samples were ex- 
amined. In one sample, 4 by 7 by 0.8 mm., 
the electrodes consisted of copper wires 
melted into the materia) as just described. 
The radiation from the standard lamp gave 
a deflection of 10 to 20 cm. 

Another sample, 1 by 1.2 by 2 mm., held 
by compression between two heavy elec- 
trodes of copper, when exposed to the 
6tandard incandescent Jamp produced a de- 
flection of 2 to 3 cm., which is comparable 
with the preceding when one considers the 
size of the exposed surfaces. 

Altho this substance seems fairly sensi- 
tive, it did not appear to be sufficiently so 
to justify an investigation of its spectral 
sensitivity with a view of using this min- 
eral as a selective radiometer. 
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The sample of boleite [3Pb Cl 
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Absolutely free to use for seven days—no strings of any kind to this 
offer. Every reader of Electrical Experimenter can have a set of 
these great.instructive and intensely interesting books telling everything 
that the greatest experts in the business know about telephony and 
telegraphy. The coupon brings all four volumes right to your door. 
If they don’t please you in every way, we Stand the expense of shipping 
them back. See the list of things the books explain and our free trial 
offer below. 


Will Make You An Expert 


This Library of Telephony and Telegraphy will fit you to hold the biggest kind 
of job in this interesting and well-paying field. The 4 big books with 1,728 
pages and 2,000 pictures, plates, diagrams, etc., bound in genuine leather, regular 
library style, explain everything you need to know. 

less Telegraphy—Wireless 


Part of What 
They Contain Felemony — Ejements | of 


struction—Engineering and Maintenance—Electrical 
Measurements — Switchboards Automatic Systeins 
—Power Plants and Buildings-—Special Service Fea- 
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Equipnient—Party Line Systems—Generators-— Train 
Dispatehing—Storage Hatteries—Coils—Tests, Alto- 
es a thousand differept subjects are covered in 
vtall. 


DON’T 
SEND 
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C onsu I tin & Cyclopedia of Telephony 
and Telegraphy we will 


SERVICE FREE give without any chatge 


whaterer &@ one year niembership in the American 
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wiréless pProhlem you want solved for one year. This 
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month. 


Please send me the 
four-volume set of 
y/ “Telephony and Teleg- 
; raphy’’ for seven days’ 
examination, shipping 
charges collect. If I decide 
to buy, I will send $2.00 within 
seven days and balance at $2.00 
2 month until $12.80 has been 
y/ paid. Then you will send me a re: 
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y/ the Consulting Membership are mine. 
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collection, from Cornwall, England.) The 
sample examined (size 2 by 7 by 1 mm.) 
had the copper wire terminals attached by 
fusing the incandescent wire into the ma- 
terial. The standard lamp gave a deflection 
of only 1 to 2 cm., which secms to indicate 
that this material is not so light-sensitive 
as is boulangerite. 


Mixtures of galena and stibnite in va- 
rious proportions were melted in a cru- 
cible and poured upon a plate of metal. 
Several samples, 5 by 10 by 0.5 mm., were 
examined, but none of them gave any in- 
dication of light-sensitiveness (change in 
resistance) when exposed to daylight or 
to the standard incandescent Jamp. 


Bismuthinite. Bismuthinite, Bi, Ss, was 
obtained from the Smithsonian collection 
from Jefferson County, Montana. This is 
the inost interesting substance examined, in 
view of the diverse results obtained and the 
explanation offered therefor. 


The sample of bismuthinite examined 
consisted of a non-homogeneous mass of 
acicular crystals, which was casily crushed 
into numerous fine needle-like crystals. The 
arsn capa examined was a small mass of 
crystals (size 1 by 1 by 0.7 mm.) held by 
compression between two heavy electrodes 
of copper. When the crystal was exposed 
to the standard carbon lamp no change in 
conductivity could be detected with cer- 
tainty. 


A second sample, 3 by 6 by 1 mm., had 
the copper wire terminals attached by fu- 
sion, as already described. The e.m.f’s 
applied were the same as for the preceding 
sample. When exposed to the standard 
lamp no change in conductivity was ob- 
served, These results being contradictory 
to those published by Case, who used a 
three stage Audion amplifier to detect the 
change in conductivity of the crystals, the 
foregoing experiments were repeated in 
the manner described by him. For this 
purpose the light from an acetylene flame. 
shining thru a slit 2 by 10 mm. was focused 
upon the crystal by means of a triple 
achromatic lens, 6 cm. in diameter and 18 
em. focal length. The light was interrupted 
by means of a sectored disk having 15 
openings and operated by means of an elec- 
tric motor, the speed of which could be 
varied. The usual speed gave 240 inter- 
ruptions per second. The crystal was con- 
nected to a three stage Audion amplifier 
and telephone receiver. A crystal of sele- 
nium or a selenium cell produced a loud 
note, but the samples of houlangerite and 
jamesonite, which by previous tests were 
light-sensitive, did not give a musical sound 
in the telephone. 


The sample of hismuthinite with elec- 
trodes sealed on produced no andible note 
when exposed to light. 


At least a dozen samples of bismuthinite 
held by compression between heavy copper 
electrodes were examined in connection 
with the amplifier. Of this number only 
two samples appeared to be light-sensitive. 
One sample produced only a faint sound in 
the telephone receiver. The second sample 
produced a lond note in the telephone. The 
sound was the loudest when the crystal 
was exposed along the line of contact with 
the copper electrode. Covering the crystal 
with red glass did not reduce the loudness 
of the note very much, indicating that the 
effect is due to heating of the material. Un- 
fortunately, this crystal was crushed while 
under investigation. Prolonged tests on 
other samples gave negative results as re- 
gards the production of sound. 


In view of the fact that the tests made 
with a sensitive galvanometer failed to 
show an increase in conductivity when bis- 
muthinite was exposed to light, it ap- 
pears that the change in conductivity which 
was observed when a certain specimen 
was exposed to intermittent flashes of light 
(photophone or, ratner, radiophone) is 
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the result of a thermal change within the 
crystal, or perhaps a change in the contact 
resistance at the electrodes. [n this con- 
nection the following experiments on thin 
strips of metals are of interest. 

Platinum and Gold. In conclusion it is of 
interest to rccord the results obtained when 
using thin blackened strips of platinum and 
of gold-leaf as radiophones, by connecting 
them thru a battery to an amplifier. 

These blackened strips were warmed in- 
termittently by exposing them thru a ro- 
tating sectored disk to the acetylene flame, 
as already described. 

When a sensitive platinum bolometer re- 
ceiver was used as a radiophonce, the sound 
produced in the telephone was not very 
audible. This no doubt was due to the 
great heat capacity of the material which 
prevented the rapid ajternations in resist- 
ance and hence in electric current, from be- 
ing of sufficient magnitude to affect the 
telephone receiver. 

sing a lightly smoked strip (6 by 2.5 
mm.) of gold-leaf, the ends of which were 
clamped between thin (0.02 mm.) strips of 
tin, the sound produced in the telephone 
receiver was as loud as was observed in 
the photophone made of selenium. 

This device was mounted in a glass bulb 
which could be evacuated. As was to be 
expected, there was no marked difference 
in the intensity of the sound produced when 
operated in air and in a vacuum. 

In the gold-leaf radiophone as used, the 
limit of audibility was attained for a light 
(radiant power) intensity of 48 % 10-° 
watts. Using a larger receiver and ampli- 
fer and a larger current (which was 02 
amp. 11 the present tests) thru the receiver, 
the sensitivity could be greatly increased. 
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MENTAL TELEPATHY—A SIMPLE 
CONCEPTION OF PSYCHICAL 
ACTIVITY. 

By Dr. Charles H. Merlitz 


N the September issne of the Exec- 

TRICAL EXPERIMENTER there appeared 

an extremely interesting article by Dr. 

A. Abrams on Thought Transference 

and Other Phenomena. Altho he gave 
many interesting experiments he did not 
show the relationship of this theory to the 
modern physical theories. It is the anthor’s 
intention in the present article to present 
an explanation for this remarkable phe- 
nomena. 

We know very little in regard to the 
functioning of the human mind. We have 
practically no insight into the mechanism 
of thought and memory. We do know, 
however, that the brain in functioning re- 
quires nourishment. Thus it follows that 
any operation of the brain is accompanied 
by the absorption of a certain amount of 
energy. However, contrary to ordinary 
laws, in storing a thought and in subse- 
quently recalling it, energy 's absorbed. 
These two processes are the opposite of 
each other, and it would naturally be sup- 
posed that in remembering energy would be 
dissipated. 

To commit a thought to memory we re- 
peat it several times, each successive repeti- 
tion requires the expenditure of a certain 
amount of energy. Thus we may say that 
the energy expended after a number of 
repetitions equals: 

P+ v+ rs be n times 

Now when we remember it the process ts 
the reverse, which gives us (—1)* which 
would equal 1°, which means the addition 
of cnergy. Thus the act of remembering a 
fact more firmly implants it in the mind. 

We may easily assume that there 1s a cer- 
tain practical limit to the amount of effect 
that can he produced. This limit might be 
called the saturation of the brain. It would 
he reasonable to suppose from this that for 
each repetition or act of remembering the 
amount of energy stored is less than that 
of the preceding one, decreasing in geo- 
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| metrical progression. Each repetition, 


however, is accoinpanied hy the absorption 
of a certain ampunt «ef energy. Thus it fol- 
lows that for each succeeding repetition 
there 1s a certain amount of surplus energy 
to be accounted for, Itis this surplus energy 
that gives us an explanation for the process 
known as Mental Telepathy. Our question 
then resolves itself into the mauner of 
transference or transmission of — this 
energy, 

Sir Witham Crookes has suggested that 
the transmission of this energy is effected 
by means of ether waves of smaller magni- 
tude and greatcr frequency than those 


which constitute X-rays. These rays also | 


possess the property of neither being re- 
flected or refracted. Prof. Flournoy sug- 
gested that these waves are undulations 
starting from the nervous centers in the 
brain. The greatest objection to this 
theory of telepathy is that the intensity of 
the received impulses is u0t inversely pro- 
portional to the square of the distance, no 
perceptible diminution in the impulses 
being produced by distance. In actual ex- 
Periments the intensity sometimes even in- 
creased with the distance. The explana- 
tion of this curions phenomena is ex- 
tremely simple, however. Pocock has sug- 
gested that the sensibility and capacity of 
the brain for the reception of these trans- 
mitted impulses is extremely small, so 
small in fact that the receiver is saturated 
even at the greatest distance over which 
telepathy has been observed. The excess 
clergy passes o1—unable to produce any ef- 
fect npon the already saturated brain. This 
explains why the intensity is not diminished 
by distance. 


We inay postulate then that Mental 


Telepathy is a case of radiant cnergy. 


These radiations emanating from the brain 
when the mind is concentrated, are there- 
fore very penetrating and traverse great 
distances without perceptible decrease in 
intensity, 


The reasoning which I have heretofore 
pursued has been from the purcly theo- 
retical standpoint. The fact that the brain 
actually radiates energy has been demon- 
strated by several scientists. Charpentier 
showed that the human budy emits what he 
has called “N-rays.” He found that the 
phosphorescence of certain substances is in- 
creased when they are brought into the 
vicinity of contracting muscles or one of 
the nervous centers of the cerebral cortex. 
Ile demonstrated this by the use of a sim- 
ple piece of apparatus. A lead tube about 
two inches long covered at one end by a 
piece of paper or silk treated with phos- 
phorescent calcium sulfate was employed. 


| By placing this tube near nervous centers a 


marked increase in phosphorescence was 
observed. Di Brazza showed that when a 
phosphorescent, platino-cyanid of barium 
screen faintly illuminated by a distant X- 
ray tube was placed near certain portions 


.of the head, that when the subject con- 


centrated his will the luminosity of the 
screen was varied in relation to the sub- 
jects psyclical activity. From this he con- 
cluded that the brain was the seat of active 
radiations, When the subject’s attention is 
nol concentrated no variation in the lumin- 
osity is noticeable. Di Brazza found that 
the activity was greatest around the tem- 
ples, the eyes and behind the ears. This 
experiment may be repeated by exercising 
great care. Jt must be remembered, how- 
cver, that the variations in luminosity are 
extremely small. 


There have been many experimenters in 
this branch of science, many of whom have 
recorded remarkable instances of telepathy 
Or action al a distance, as it is sometimes 
called. Professor Henry Sidgwick has col- 
lected a great number of instances in which 


hallucinations directly preceded death, and | 


which he attributed to mental telepathy. 
Wessermaun has recorded a singularly in- 
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teresting incident. He wished to make the 
apparition of a young lady appear to a licu- 
tenant living several! iniles away. At the 
time of the experiment a visitor happened 
to be with the lieutenant, who is said to | 
have seen the apparition also. Many in- 
stances are recorded in which persons were 
liypnotized at some distance. All of these 
phenomena can be easily explained by the 
brain wave theory. 

Besides the transference o; thought, both 
sympathy and affection may be the out- 
growth of these radiations from the brain. 
Whether our capacity for the reception of 
these impulses is increasing with the evolu- 
tion of man, cannot be ascertained directly. 
It would seem probable, however, that with 
our increase in education and civilization 
that a conscious use of this thought 
language may be found. Who knows but 
that the man of the future may find a prac- 
tical application for this radiation from the 
brain, and a higher and more delicately 
made creature may result who would effect 
mutual understanding by _means-of  this- }- 
marvelous and as yet but little understood |. 
psychical uctiitty. 
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MY INVENTIONS 
(Continued from page 865) 


travel at a rate of about one thousand miles 
an hour, impracticable by rail. The reader 
will smile. The plan was difficult of exe- 
cution, I wil] admit, but not nearly so bad 
2s that of a well-known New York pro- 
fessor, who wanted to pump the air from 
the torrid to the temperate zones. entirely 
forgetful of the fact that the Lord had pro- 
vided a gigantic machine for this very 
purpose. 


Still another scheme, far more important 
and attractive, was to derive power from 
the rotational energy of terrestrial bodies. I 
had discovered that objects on the earth's 
surface, owing to the diurnal rotation of the 
globe, are carried by the same alternately in 
and against the direction of translatory 
movement. From this results a great change 
in momentum which could be utilized in 
the simplest imaginable manner to furnish 
inotive effort in any habitable region of the 
world. I cannot find words to describe my 
disappointment when later I realized that 
1 was in the predicament of Archimedes, | 
who vainly sought for a fixt point tn the 
universe. 


At the termination of my vacation I was 
sent to the Polytechnic School in Gratz, 
Styria, which my father had chosen as one 
of the oldest and best reputed institutions. 
That was the inoment I had eagerly await- 
ed and I began my studies under good 
auspices and firmly resolved to succeed. 
My previous training was above the ayrer- 
age, due to my fatlier’s teaching and oppor- 
tunities afforded. I had acquired the know!}- 
edge of a number of languages and waded 
thru the books of several libraries, picking 
up information more or less useful. Then 
again, for the first time, I could choose my 
subjects as I liked, and free-hand drawing 
was to bother me no more. I had made 
up my mind to give my parents a sur- 
prise, and during the whole first year I 
regularly started my work at three o'clock 
in the morning and continued until eleven 
at night, no Sundays or holidays excepted. 
As most of my fellow-students took things 
easily, naturally enough | eclipsed all rec- | 
ords. In the course of that year I past | 
thru) nine exams and the professors 
thought I deserved more than the highest 
qualifications. Armed with their flattering 
certificates, I went home for a short rest. 
expecting a triumph, and was mortified 
when my father made light of these hard- 
won honors. That almost killed my ambi- 
tion; but later, after he had died, I was 
pained to find a package of letters which 

(Continued on page 907) 
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Catalog No. 2iLE of Starrett Tools an request 


THE L. S. STARRETT COMPANY 


The World's Greatest Toolmakers. Manufacturers of Hack Saws Unexcelled 


ATHOL, MASS, 


CHICAGO 
42-900 


LONDON 


~ 


SHALER 


ectric 
Shop |Vulcanizer 














Ex- 


















‘ne -Nation’s Capital 





e Pathfinder 


I you wanta paperip your home 
li you would appreciate a paper which puts everything 


clearly, tairly. brieflv—hereitis. Send 4Se to show that you mightiike such 3 Paper, and we wil} send the Pathfinder oo probation $8 


weeks, 











The t5c does aot repay us, but we are glad tofavestla oew Irieods. VYhe Pathfinder, Box 876, Washington, 0. Cc 
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No. EX2002 


HE BOY’S ELECTRIC TOYS” contains enough materiai 
TO MAKE AND COMPLETE OVER TWENTY-FIVE 
DIFFERENT ELECTRICAL APPARATUS without any 


other tuols, except a Serew-driver furnished with the outfit. The bex contains 
the following complete Instrunients and apparaius whlch are already assembled : 

Student's chromic plunge battery. conipass-gulyvanometer, solenoid, telephone 
recelver, clectric lamp. Enough vartous puris, wife, etc., are furnished to 
make the following apparatus 

Efectramagnet, electric cannon, magnetic pictures, dancing spiral, electric 
hammer, galvanometer, voltmeter, hook for telephone receiver, condenser, 
sensitive microphone, short distance wireless telephone, test slorage battery, 
shocking coil. complete telegraph sel. electric riveting machine, electric buz- 
zer, dancing fishes, singing telephone, mysterious dancing man. electric jump- 
ing jack, magnetic geometric figures, rheostat, erratic pendulum, electric 
butterfly, thermo electric motor, visual telegraph, etc.. etc. 

This does not hy any means @¢xhaust the Ist. but a great many more ap- 
3s that 
ated 
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"The Ctvest Catalog in America” 
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EXPERIMENTERS! 


A Sample of What You Can Do With This Outfit 



















Thia  ijlustration, 
mae from an actual 
phuotograph, shows 
only a very few in- 
struments that can be 
made with the Boy’s 
Electric Toys: Elec- 
tric Pendutum, 
Electric Telegraph, 
Cvurrent Generator. 
Eted¢trie 
Dbanecing 
Splral, Gal- 
yaucmetert, 
space «oes 
not permit 
us to show the hundreds of 
experlments that can be per- 
formed with this wonderful 
ourht. : ; ; ; 
The outfit contains 114 separate pieces of material and 24 pieces of 
finished articles ready to use at once, 

Among the flnisbed material the following parts are ineluded: 
Chromie salts for battery, lamp socket, hottle of mercury, core wire 
{iwoe different Iengths), a bottle of tron flings, three Spuols of wtre. 
Carbons, a yunntity of machine screws, flexible cord, two wood bases, 


glass plate, paraffine paper, binding pests, Screw-driver, ete., etc. The 


‘instruetion book is so clear that anyone cun nake tle apparatus with- 


out trouble, and besidvs a section af the tnstruction book Is taken up 
with the fundamentals of electricity ta acquaint the layman with alj 
important facts tn electricit; in a simple manner. 
We guarantee satisfaction. 
The size over at! of the outfit is 14x9x2%. ‘shipping weight, 8 $5 00 
Ibs. No. EX2002 ‘‘The Boy's Electric Toys," outfit as described. . 
IMMEDIATE SHIPMENTS 


The ‘‘Electro’’ Radiotone 
HIGH FREQUENCY SILENT TEST 
BUZZER 


This instrument gives a wonderful high 
mitched MUSICAL NOTE jn te reccivers, 
impossible wo obtain with the ordinary 
test buzzer. The RADIOTONE Is built 
along entirely new Iines: it is NOT an 
ordinary huzzer, reconstructed Jn seme 
Manner, The RADIOTONE hag a single 
fine steel reed vibrating at a remarkably 
high speed, adjusted tw its most efficient 
frequency at the factory. Jlard silver con- 
tacts arc used to make the Instrument last 7 i ; 
pructivally forever. 2 

Yes. the RADIOTONE Is SILENT. In fact. it {4 90 silent that you must 
piace your ear on top of it to hear jts beautiful musleal nate. 

You will be astounded at the wonderfully clear, 500 eycle nate, sounding 
sharply in yeur receivers. To learn the codes there ts absolutely nothing 
(Ika It. With the radlatone. a key andl one dry cell and ANY telephone, 4 
line ledrier’s net is had. Two or more suei sets in series wil! atford no 
end of bleasure for intercommunication work. Shipping Weight ¢ ta. 


Radiotone 28 described: diseusnendhebecan pel tene- so * tte ane » each $.90 
IMMEDIATE SHIPMENTS 


The “Eleciro” Telegraph 


is riot a toy, but a practical. 
honestly bullt telegrapli ouwfit. 
which net only souuds but works 
like the big commercial lasiru- 
ments, by studying the code 
for 30 @ays you can became a 
first-class telegTaph operaior, 
Such operatura are in ble de- 
mand new. Gutfit consists of 
| TWO complete telerraph jnstriue- 
menig cach measuring 3% x 2% 
x 2%, All metal parts ere high- 
ly nickel plated, Ineluding kvy 
lever. Note hard robber knob. 
Telegraph Code Chart. telegraph 
blanks and connecting wire comes with set, but no batterles. Outfit corks 
on 2 dty eclls (one cell for eacit instrument). The ‘Electro’? is the ONLY 
Qutht that works bolh ways. cach siation can call? no switches, no extras. 
OUnINE (oO Ret out of order. Guaranteed to please you of meney $1 25 
back, Prics Complete as iftustrated (TWO INSTRUMENTS).... s 
Shinoing Welght, 2 lbs. 
IMMEDIATE SHIPMENTS 


The “Electro’? Codophone (Patents Pending) 


wnat tis ea $1.50 











Instrument te 
and does. 


The "Elec. 
tro’’ Codo- 
phone Is 
positively the 
Only instra- 
ment made | 
that wilt) ] 
imitate a 5006 
eyelo note 
Oxactiy as 
heard in @ 
Wireless fe- 
eelver, The 
loud-talking reeeiver equipped with a horn, talks ao low! that you can hear 

| the sound 1b Gyer the caam, even If there is a lut of uther noise. 

THAT'S NOT ALL. Lty Jeavening o¢ tidhtenink the recelver cap. a tone 
from the laweat, softest Quallyy. up to the loudest snd lighest screaming 
souned ¢e¢#p he lined Ite & few ween 

FOR INTERCOMMUNICATION, Uslng twoiary ceils for each Instrament 
iwo Codophones when cannectesd with gue wito and returu gtenimd. can be 
used for Intercurnnunication between two houses one-halt inile apart. 

One ourfit olone replaces tho Olil-fashloned Ivatner'’s telegraplt set, con- 








ae sisting of key anel sender 
mee ee eee ee ee | The "Elertra’’ Cadaphono fs a Janidseme, wel ymade Inatriim Gis tool 
pracf, and Hhuilt for hard work. CUuntacts are ard silver “ Ineh tn 
hate IMPOR Tee Con Eee ujameter. that will ontiast tho Instrunient. 
ultan St.. New York City There Is aise a neat code chart and fell dirertions enabling any intelli. 
l enrlose herewith 6 evnts tn atamia or coln for which please gent young man or girl to jearn thea codes within 30 days. pracrishik one- 
. “ff 84 i half hour «a day. 
Sizes: 6% x 3x 2%." Shipping welght, 2 Ibs. | 50 
The “Electry’’ CodoPhone 13 described, complete... ceecss---+s & 
NAME 
om 1 ELECTRO IMPORTING CO, 2*4Ey'vo8ic" 
il ‘ °9 NEW YO 
STATE Be sis BD Rn Ree Bw eee Ee ee eee 
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MY INVENTIONS. 
(Continued from page 905) 


the professors had written him to the effect 
that unless he took me away from the In- 
Stitution [ would be killed thru overwork. 
Thereafter I devoted myself chiefly to plys- 
ics, mechanics and mathematical studies, 
spending the hours of leisure in the libra- 
ries. 1 had a veritable mania for finishing 
whatever I began, which often got me into 
difficulties. On one occasion | started to 
read the works of Voltaire when | learned. 
to my disinay, that there were close on one 
hundred large volumes in sinall print which 
that monster had written while drinking 
seventy-two cups of black coffee per diem. 
It had to be done, but when | laid aside the 
last book I was very glad, and said, “Never 
mere!” 

My first year’s showing had won me the 
appreciation and friendship of several pro- 
fessors. Among these were Prof. Rogner, 
who was teaching arithmetical subjects and 
geometry; Prof. Poeschl, who held the 
chair of theoretical and experimental phys- 
ics, and Dr. Allé, who taught integral cal- 
culus and specialized in differential equa- 
tions. This scientist was the most brilliant 
lecturer to whom I ever listened. He took 
a special interest in my progress and would 
frequently remain for an hour or two in the 
lecture room, giving ine problems to solve, 
in which | delighted. To him I explained a 
flying machine | had conceived, not an illu- 
sionary tnvention, but one based on sound, 
scientific principles, which has become real- 
izable thru my turbine and will soon be 
given to the world. Both Professors Rogner 
and Poeschl were curious men. The former 
had peculiar ways of expressing himself 
and whenever he did so there was a riot, 
followed by a long and embarrassing pause. 
Prof. Poeschl was a methodical aud thoroly 
grounded German. He had enormous feet 
and hands like the paws of a hear, but all 
of his experiments were skillfully per- 
formed with clock-like precision aud with- 
out a miss. 

It was in the second year of my studies 
that we received a Gramme dynamo froin 
Paris, having the horseshoe form of a lami- 
nated field magnet, and a wire-wound arina- 
ture with a commutator. It was connected 
up and various effects of the currents were 
shown. While Prof. Poeschl was making 


demonstrations. running the machine as a 


motor, the brushes gave trouble, sparking 
badly, and 1 observed that it might be pos- 
sible to operate a motor without these appli- 
ances. But he declared that it could not be 
done and did me the honor of delivering a 
lecture on the subject, at the conclusion of 
which he remerked: “Mr. Tesla may ac- 
complish great things, but he certainly never 
will do this. It would be equivalent to 
converting a steadily pulling force. hke that 
of gravity, into a rotary effort. It is a 
perpetual motion scheme, an impossible 
idea.” Bit instinct is something which 
transcends knowledge. We have, undoubt- 
edly, certain finer fibers that enable us to 
perceive truths when logical deduction, or 
any other willful effort of the brain. is 
futile. For a time I wavered, imprest by 
the professor's authority, but soon became 
convinced 1 was eight and undertook tlie 
task with all the fire and boundless confi- 
dence of youth. 

I started by first picturing in my mind a 
direct-current machine. running it and fol- 
lowing the changing flow of the currents in 
the armature. Then | would imagine an 
alternator and investigate the processes tak- 
ing place in a similar manner. Next I 
would visualize systems comprising motors 
and generators and operate them in various 
ways. The images | saw were to me per- 
fectly real and tangible. All my remaining 
term tn Gratz was past in intense but fruit- 
less efforts of this kind. and 1 almost came 
to the conclusion that the problem was in- 
solvable. In 1880 1 went to Prague, Bo- 
hemia. carrying out my father’s wish to 
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complete my education at the University 
there. It was in that city that | made a 
decided advance, which consisted in detach- 
ing the commutator from the machine and 
studying the phenomena jn this new aspect, 
but still without result. In the year follow- 


ing there was a sudden change in my views | 


of life. IT realized that my parents had 
been making too great sacrifices on iny ac- 
count and resolved to relieve thein of the 
burden, The wave of the Aunerican tele- 
phoue had just reached the Enropean con- 
tment and the systein was to be installed in 
Budapest, I{ungary. It appeared an ideal 
opportunity, all the more as a friend of our 
fainily was at the head of the enterprise. 
It was here that I suffered the complete 
breakdown of the nerves to which IT have 
referred. What I experienced during the 
period of that illness surpasses all belief. 
My sight and hearing were always extraord- 
inary. 1 could clearly discern objects in 
the distance when others saw no trace of 
them. Several times in iny boyhood | saved 
the houses of our neighbors from fire by 
hearing the Faint crackling sounds which 
did not disturb their sleep, and calling for 
help. 

In 1899, when | was past forty and carry- 
ing On my experiments in Colorado, I could 
hear very distinctly thunderclaps at a dis- 
tance of 550 miles.: The limit of audition for 
my young assistants was scarcely more than 
150 miles. My ear was thus over thirteen 
times more sensitive. Yet at that time i was, 
so to speak. stone deaf in comparison with 
the acuteness of my hearing while under 
the nervous strain. In Budapest J could 
hear the ticking of a watch with three 
rooms between me and the time-piece. A 
fly alighting on a table in the rooin would 
cause a dull thud in my ear. A carriage 
passing at a distance of a few miles fairly 
shook my whole body. The whistle of a 
locomotive twenty or thirty miles away 
made the bench or chair on which I sat vi- 
brate so strongly that the pain was nnbear- 
able. The ground under my feet trembled 
continuously. I had to support my bed on 
rubber cushions to get any rest at. all. 
The roaring noises from near and far often 
produced the effect of spoken words which 
would have frightened me had I not been 
able to resolve them into their accidental 
components. The sun’s rays, when periodi- 
cally intercepted, would cause blows of stch 
force on my brain that they would stun me. 
I had to summon all my will power to pass 
under a bridge or other structure as | ex- 
perienced a crushing pressure on the skull. 
In the dark |] had the sense of a bat and 
could detect the presence of an object at a 
distance of twelve feet by a peculiar creepy 
sensation on the forchead. My pulse varied 
froin a few to two limdred and sixty beats 
and all the tissues of the body with twitch- 
ings and tremors which was perhaps the 
hardest to bear. A renowned physician wlio 
gave me daily large doses of Bromid of 
Potassium pronounced my malady unique 
and incurable. It is my eternal regret that 
I was not under the observation of experts 
in physiology and psychology at that time. 
I clung desperately to life, but never ex- 
pected to recover. Can anyone believe that 
so hopeless a physical wreck could ever 
be transformed into a man of astonishing 


strength and tenacity, able to work thirty- | 


eight years almost without'a day's interrup- 
tion, and find himself still strong and fresh 
in body and mind? Such is my case. 
A; powerful desire to live and to con- 
tinue the work, and the assistance of a 


devoted friend and athlete accomplished the | 


wonder. Ny health returned and with it the 
vigor of mind. In attacking the prohlen: 
again I almost regretted that the struggle 
was soon to end. | had so much energy to 
spare. When ! undertook the task it was 
not with a resolve sucli as tnen often make. 
With ine it was a sacred vow. a question of 
life and death. 1 knew that I] would perish 
if I failed. Now I felt that the Lattle 


(Continued on page 909) 
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HIGH SCHOOL 
PT Ta 
TWO YEARS 


Are you one of the 98% who 
|. didn’t finish Iligh School? If so you 
| are badly handicapped. Without this 

training you are barred from a suc- 
cessful business career, from the 
leading professions, from well-paid 
| civil service jobs, from teaching and 
college entrance, in fact from all 
worthwhile positions. 


GET THIS ; ts guont ie 
| e hz 
TRAINING ° andicappe 


nor do you have to 
le oO 9 be, Let the Amer- | 
¥ # ican School give | 
you the training you missed. Our 
High School Course covers every subject 
taught in a resident schoot. It will broaden 
your knowledge, make you keen, alert and | 
capable and fit you to earn a higher 
salary. You can complete the entire 
course in two years, 


TAKE 10 LESSONS 
AT OUR EXPENSE 


Test this Course at our expense. 
Take ten fult examinations, then if you don’t 
feel satisfied you are not out one cent, 
Training alone will make you master of your 
work. able to think and act for yourself, 
and competent enough to secure and hold 
the position you want. Whether you tack 
_ High Schoot training or specialized instruc- 
tion NOW is the time to get it. 


BIG DEMAND FOR 
SKILLED WORKERS 


The demand was never greater for skilled | 
workers in every trade and profession. The | 
pay was never higher—the opportunities 
never greater. Train and get intothe game 
for alt it is worth. e gueraniee satiafac- 
tion. You do not risk onecent. Check and 
mail Coupon NOW. We wilt promptly send 
you full details and Free Buitetin. 


AMERICAN SCHOOL 
OF CORRESPONDENCE 
Dept. H-7444 Chicago, Illinois 


TRAINING THE KEY TO SUCCESS 


Tell me how I can fit myself Li 
for the position marked X: 
walligh Schon! Graduate we dhoP Superintendent 

































. Bleetrical Engineer  —,,... Lawyer 

ae Telephone Engineer ... «Business Manager 
Architect «Auditor 

Draftsman -.. Certified Public Accountant 
... Building Contractor a... Stenographer 

....9trvetural Engineer .... Book keeper 

Mechanical Engineer —,.,.. Fire Insurance Adjuster 


Sanitary Enginecr 
..-Automobile Engiveer 


.. Civil Engineer 
...5team Lngiueer 


Ad-lecss 


_ 














on our casy peyment plan. Begin 
now 8nd get your share. Wo aell 
everything. Write today. 
Atlas Moving Picture Co, 


Dept. 99 S38 S. Dearborn St, Chicage 
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ELECTRIC INDUCTION MOTOR 


NOTE-~ ; 
Reversal of Stator” 
cbrecaem 
OTM I$ PUBE ’ 
N ground ty the con~; 
stantly changing 
stator frat. 


















Rotation of Magnetic Field in an induction Motor 










The Purpose of This Analog (s to Portray, As Falthfully As Possible, the Phenomena of Tesia'’s Rotating Magnetic Fleld So As to Make Them Easily Understandable to the Average Reader. 
The Two Alternating Fluxes Are Represented By Strcams of Water Having the Same Relatlon As to Phase, Amplitude and Olrectlon, The Magnetic Polarity of the Rotor Is Imitated By the 
Employment of a Body So Shaped As to Behave, With Respect to the Streams, Exactly As the Rotor With Respect to the Poles. Moreover, the Corresponding Rotating and Statlonar arts 


Aro Given a Simitar 


ppearance and Are Disposed In Like Manner. 


To Make the Analog Complete, it May Further Be Assumed That the Liquid Is Compressible So That There Will Be a 


Phasc Olsplacement Between Pressure and Flow As That Existing Between Eloctro-Motlve Force and Current. 
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MY INVENTIONS. 
(Coutinucd from page 907) 


was won. Back in the deep recesses of the 

brain was the solution, hut I contd not yet 

give it outward expression. One afternoon, 
which is ever present in iny recollection, | 
was enjoying a walk with my friend in the 

City Pack and reciting poetry. At that age 

| knew entire books by heart, word for word. 

One of these was Goethe's “Faust,” The 

sutl was just setting and reminded ine of the 

glorious passage: 

“Sie ritckt und weicht, der Tag ist iiberlebt, 
Dort cilt ste hin und fordert neues Leben. 
Oh, dass kein Flige! mich vom Boden hebt 

Thr nach und tauner nach su streben!* 

* * * * * * * 


Ein schoner Traum indessen sie entwetcht, 


Ach, zu des Geistes Fltigein wird so leicht 
Kein kérperlicher Fliige) sich gesellent’t 
As I uttered these inspiring words the idea 
came like a flash of lightning and in an in- 
Stant the truth was revealed. I drew with 
a stick on the sand the diagrams shown stx 
years later in my address before the Amer- 
ican Institute of Electrical Engineers, and 
my companion understood them perfectly. 
The images I saw were wonderfully sharp 
and clear and had the solidity of metal and 
stone, so much so that I told him: “See 
my motor here; watch ine reverse it.” I 
cannot begin to describe my emotions. Pyg- 
inalion seeing his statue come to life could 
not have been more deeply moved. A thou- 
sand secrets of nature which I might have 
stumbled upon accidentally I would have 
given for that one which I had wrested 
from her against all odds and at the peril of 
my existence. 


* "The glow retreats, done is the day of toil; 
It yonder hastes, new fhelds of life exploring; 
Ah, that no wing can lift me from the soil, 
Upon its track to follow, follow soaring!” 


t A glorious dream! though now the glories fade. 
Alas! the wings that lift the mind no aid 
Of wings to lift the body can bequeath me.”’ 


TESLA ON HIGH FREQUENCY 
GENERATORS, 


Editor, ErectricAn EXPERIMENTER: 


It is to he regretted that a letter addrest 
to me by Mr. J. Harris Rogers, in your care, 
was published in the march number of the 
ELectricaAl EXPERIMENTER, altho the concur- 
rence of our views in some wireless fea- 
tures might have made this desirable to so 
wide-awake and enterprising a periodical as 
yours. 

Mr. Rogers seems to be a very apprecia- 
tive gentleman and nothing would be farther 
from my thonghts than to detract anything 
from his merit, but m a separate contribu- 
tion, which I expect to prepare for your 
next issue, I shall express myself on this 
subject without prejudice and in the inter- 
est of truth. However, the article by your 
Mr. H. Winfield Secor on “America’s Great- 
est War Invention—The Rogers Under- 
ground Wireless” contains a reference to “a 
nove! and original high frequency gener- 
ator” of Mr. Rogers’ invention. May f not 
—to use the President's elegant expression 
—call attention to the fact that this device 
was described by me years ago, as will 
be evident from the following excerpt of a 
communication which appeared in the Elee- 
trical Review of March 15, 1899. In speak- 
ng of circuit controllers. 1 said: “I may 
mention here, based on a different principle, 
which is incomparably more effective, more 
efficient, and also simpler on the whole. It 
comprises a fine stream of conducting flnid 
which is made to issue, with any desired 
speed, from an orifice connected with one 
pole of a generator, thru the primary of 
the induction coil, against the other terminal 
of the generator placed at a small distance. 
This device gives discharges of a remark- 


able suddenness, and the frequency may be | 


(Continued on page 914) 
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Learn to Fill - 














O matter what kind of 
work you are doing 
now, a set of these 

reat home study books will 
quickly fit you for a bigger 

. and better paying job. We will 
.* send any set you Select for one 
sas® week’s FREE examination, 
and if you want to keepthem 
you pay only the special reduced price— 
at the rate of 50 cents a week, This is 


ma $2000 to $5000 Yearly your opportunity to make more money— 





Office Manacer or Auditor 
$1800 to $5000 Yearly 


Carpentry and 
Contracting 


Five volumea. 2)38 pages and 
more than 400 illustrations. 
Prepares for Cantractor, Build- 
ing Superintendent and Car- 
penter Foreman. Regular 
price, $25.00. Special price,$17.80. 


» » e - 
Civil Engineering 
Nive volumea, 3900 pages and 
3000 illustrationa. plates and 
diagrams. Prepares for Civil] or 
Structural Engioeer. Transit- 
man, Estimator, Designer or 
Chief Draftsman. Itcgular 
price,$15.00. Special price, $29.80. 


Telephony and 
Telegraphy 
Four volumes, 1728 pages aud 
2000 illuatrations, plates and 
diagrams. Prepares for Tele- 
hone Engineer, Wire Chief, 
Eeehange Manager, Trouble 
Man or Telegrapher. Regular 
price, $20.00.Special price,312.80. 


Steam and Gas 
Engineering 
Seven volumes, $300 pagce and 
2600 illustrationa. plates, dia- 
grams, ctc. Prepares for Sta- 
tionary, Marine or Locomotive 
Engineer or Fireman. Regular 
price,$35.00. Special price, £2] ,80, 


Law and Practice 


(with Reading Course in 2 
bound pamphlets). Thirtcen 
volumca, 6000 pages and 24 illus- 
trations, Prepares for all Bar 
Examinations. A wonderful 
aid to husineey men. Kegular 
price,$72.00. Special price,$39,S0. 


Practical 


Accounting 
Foor volumes, 1840 paces and 
800 illustrations, plates and 
diagrams. C. P. A. questions 
and practical prohicms. Pre- 


in plain, 


ple as A-B-C. 


Society. 


lem. 


ares for Accountant, Book- 
Paper or Coat Clerk. Regular 
price $20.00. Special price, 312,80, 


Pay Raisers 


These books are written by 
well known authorities — the 
top-notchers in each line. They 
willhelp you make more money. 
You can’t fail to understand 
them, because they are written 
everyday language. 
Thousands of 
diagrams, charts, etc., help to 
make difficult points as sim- 


See our Free Examination—no 
money down ofler below 





Ask OurExperts 


With these books goes free of all 
charge a $12.00 Consulting Mem.- 
bership in the American Technical 
If any question puzzles 
you~—write us. Our corps of experts 
and engineers will solve any prob. 
Ask all the questions you 
want for a whole year. 
ice is absolutely FREE. 


grasp it NOW. Use these books and a 
little spare time and LEARN TO FILL 
BIGGER SHOES. 


Automobile 
Engineerin 
Five volumes, 2400 pages an 
2000 illustrations. Prepares for 
Garage Foreman, Automobile 
Mechanic or Chauffeur. Inval- 
vahle to car owners. Regular 
price,$25.00. Special price,$17.80. 


MachineShopPractice 


Six volumea. 2300 pagea and 
2500 illuetrations. Prepares for 
Machine Shop Superintendent 
or Foreman, Foundryman, Pat- 
tern Maker, Tool Designer or 
Tool Maker. Regular price, 
$39.00. Special price, $19.80. 


photographs, 


Sanitary, Heating and 
Ventilating Engin’ring 
Four volumes, 1454 bene: end 
more than 1400 illustrations, 


ete. Prepares for Sanitary 
Engincer, Heating and Venti- 
En gineer, 


Master 
Plumber or Plumber. Regular 
price 320.09. Special price,3 13.80. 


Mechanical and 


Architectural Drawing 
Four Volumes, 1673 pages and 
more than one thouaand illua- 
trations. Prepares for Archi- 
tectural or Mechanica! Drafts. 
man. Regular price, $20.00. 
Special price, only $13.80. 


Electrical Engineering 


Sevet volumes. 3000 pages and 
2600 illustrations, plates and 
diagtams. Prepares for Elec- 
trical Engineer. Power Plant 
Superintendent. Substation Op- 
erator of Electrician. Regular 
price $85.00. Specia) price $19.80, 


Accountancy and 


Business Management 
Ten volumes, 3680 pagea and 
1987 iilustrations, forms. etc. 
Prepares for Certified Puhlic 
Accountant, Auditor, Office 
Manager, Accountant, Credit 
Man or Bookkeeper. Regular 
price,$50.00, Special price, $24.80, 


lating 


This serv- 





Don’t Senn Any Money: 


Write the name of the books you 


want on the coupon and mail it to- 
day. We will send the books at once, ex- 
press collect, and you can use them just as 
if they were your own for a whole week. 
If you decide you don’t want to keep 
them, send them back at our expense. 
If you like the books, as thousands of other 


men have after examination, just send us 
$2.00. You can send the balance of the 
special reduced price the same way — $2.00 
each month (50 cents a week). 


Start right now and learn to fill bigger 
shoes. There will be a better job looking 
for youif youdo. Be ready to meet it when 
it comes. Send the coupon now. 


American Technical Society, Dept. 13384, Chicago, ili. 


TT TIT En 


American Technical Sociaty, Dept. T3381, Chicago, lilinols 


Please send me eet of ——$—$———— —____—————______—_- 


for 7 dnya* examination, shipping charges 


eollect. ( will examine the books thoroughly and, if aatisGed, will send @2 within 7 days and $2 each month until I have 


paid tha apecial price of 
preas aC your expenne., 





[ Name 
Address 





Reference 





$e if I decide not to kcep the books, [ will return them hy ex- 
Title not to pass to me uatd the acs ia fully pald tor. 
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It contains the follow- 
ing 44 chemicals: 


Alum Al,(SO,)s, (NH,).SO, 

Antimony (powdered) (Sb) 

Ammonium Aqua 
(NHs+H.0) 

Ammonium Carbonate 

(NH,)- CO, 

Ammonium Chloride (NH,C)) 

Ane en ees 
(NH,), S$ 

Barium Chloride oe 

Boric Acid (H 

Brimstone (Sul ee (S) 

Calcium Chloride (CaClI.) 

Calcium Oxide (CaO) 

Caleium Sulphate 
(CaSO,2H.O) 

Charcoal (Carbon) (C) 

Chioride of Zine (ZnCl 

Copper Sulphate (case, 

Ferrous Sulphate (FeSO,) 

Ferrous Sulphide (FeS) 

Glycerol (Clycerine) 
CsH-(OH), 

Hydrochloric Acid (HCI) 

Jodine ()) | 

lron Goce (FeCl.) 

iron Oxide (Fe.O, 

Lead Acetate Pb (C.H;0O.). 

Litmus Paper 

pee nez ier Carbonate 

Mace rns, Diexide (MnO.) 

Mercury (Quicksilver) (Hg) 

Nickel Chloride (NiCt,) 

Oxalic Acid (H.C.O,) 

Sodium Bicarbonate 
{NaHco, 

Sodium Borate (NaBO.) 

Sodium Carbonate (Na.CQOs) 

Sodium Chloride (NaCl) 

Sodium Nitrate « NaNO,) 

Sodium Phosphate 
(Na-HPO,) 

Sodium tishaxe (Na.SO,) 

Sedium Sulphite (Na.SO,) 

Stannous Chloride (SnCl,) 

Sulphate of Nickel (NiSO,) 

Sulphate of Zinc (ZnSO,) 

Sulphuric Acid ¢H.SO,) 

T eo ranurae2) n) 

P n (j21e 

Zine Carbonate tZnCO,) 


The following apparata 
are furnished: 


One Standard Washbottle 

One Alcohol Lamp 

One Conical Glass Measure 

One Erlenmeyer Flask 

One Glass Funne!} 

One Delivery Tube 

Six Assorted Test-Tubes 

One Test-Tube Holder 

Ten Sheets of Filter Paper 

One Glass Dropper 

One Spoon Measure 

Glass Tubiog | 

One book containing Trea- I 3 

tise on Elementary Chemis- | 3 

try and 100 Chemical Ex. }13 

periments to be performed Hi 
witb this outfit. 
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Chemical Laboratory 
We present herewith to our friends our new E. I. Co. Chemical Labora- 
tory which contains real chemicals and apparata to perform real chemical 
experiments. This outfit is not a toy, put up merely to amuse, but a 
practical laboratory set, with all the chemicals, apparata and reagents 
necessary to perform real work and to teach the beginner all the secrets 
of inorganic chemistry. With this outfit we give free a book containing 


a Treatise in Elementary Chemistry, useful data and recipes, and 100 
instructive and amusing experiments. 


DESCRIPTION OF THE OUTFIT: 


The outhit consists of forty-four (44) Chemicals all 
a emical purc) put up in appropriate wooden 
hoxes, made hottles, and hermetically ¢clased jars. The 
acids are put up in glass hottles, with ground-in glass 
stoppers and there is a sufficient quantity of chemicals 


A good part of the book is devoted to Weights and 
Measures. The Metric System. the English system 
and the U. S. System are fully explained. 


The following tables are furnished: Symbols and 


suppl: d (most te two ounces) cnough ta. make aAtomic weights of the Elements: Measures of Weights. 
dozens of experiments with cach. See list of © Volume, Capacity and Length; Per Cent solutions; 
Conversion of Measure expressed in parts; Poisons 

The apparata furnished are all of the best obtainable and their antidotes; Technical and common name of 
ee ae of Standard jaboratery size and slaps. 27) chemical substances; Formulas for Cleaning various 


5 of abnarata furnished with this 


list f th ] 
‘ . substances, ¢tc., ete. 


nefit 


The eetruction oe is a re 


for the Beginner. Some of the Contents are: Divi- 
sion of Matter: TI is a Treatise on Elementary 
Ch mistry and deal with the theory of the Ele; 
ments, } cules and « ns, >. Chemical Nomen- 


clature. Thi 


~ 


> ¢ Pi ns in . simple ‘ang dry ae the deri: 
heir compo' eo isa . ;  Lanevetety 
Seen .e oo Torkinc, “First ' Aid: Fire Ex- 
tinguishers; Experimenters’ Aphorisms, etc. 


| Chemistry Course | 


Among the 100 Experiments are: 


How to make chemical tricks; Jlow to make invisihle 
and magic inks; How to test flour; Ilow to test sorl; 
How to Make Gilenne Gas and smoke (German War 
Gas); How to bieach cloth and flowers. How to pro- 
duce Oxygen and Ilydragen; How to make chemical 
colors: How toa test Acids and Alkalies and hundreds 
of interesting hints and formulas. 


The price is still $5.00 


Shipping Weight 10 lbs. 


(Can be shipped by Express only.) 


THE ELECTRO IMPORTING CO., Mfrs. 


231 FULTON STREET 





TRADE MARK 





Send your order today to: 






NEW YORK CITY 


TRADE MARK 


See our full page Ad, on page 506 for Free Cyclopedia 


mentioning the * 





‘Electrical Experimenter’ * when writing ip advertisers. 
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PRACTICAL CHEMICAL 
EXPERIMENTS. 
(Comtitacd froa pager 894) 


eee, and must furnisl) certthcates of good 
character and honesty, These secrets have 
heen handed down faithfully from one gen- 
eration bo another For hurulreds of years. 


QUESTIONS AND ANSWERS IN 
CHEMISTRY. 
Standard Soap Salntion, 


O. 1. Rey Munsell, Henryetta, Okla., 
wants to know the method of preparing 
‘the Standard Soap Solution as mentioned 
i the lessen on water testing of the “Ex- 
perunental Chemistry Icssoms, 

A, A strong solution of this soap is first 
prepared by rinbhing together in a mortar, 
75 grams of the so-called “lead plaster” 
iuluch consists practically of lead oleate). 
which may be obtatned from your druggist, 
and 20) grams of dry potassium carbonat. 
Whee the two are thoroly mixed a small 

vantity of methylated aleciwl is added, and 
ie inixture worked to the consistency of a 
thin smooth cream. lore spirit is then 
added, and the coments of the mortar 
rinsed, using more of the spirits for this 
purpose. This ts then collected in a bottle 
and the mixture placed asicle to scttle. The 
clear liquicl is cecanted off thre a filter, 
and the sediment finally washed upon the 
fiter with more spirit, The volume of the 
liquid may now be made up to 200 or 250 
ec., kv adding a mixture of equal volumes 
of spirit and water, 


Solvay Process. 


O. 2. C,H, Hathaway, of Peoria, IIl., de- 
sires information regarding the Solvay 
Process, 

A. Sedium Chlorid, commonly known as 
tuble salt, 1s the source from which the 
seafittim alkalies are derived. The starting 
fie? of this process is therefore salt——in 
the form of a good strong salt brine. If 
you open a bottle of ordinary smelling salts 
and inhale the vapor, you will immediately 
recognize the second fundamenta] of the 
process in the form of Ammonia, similar 
to the gas which ts contained in the com- 
mon household ammonia. The third and 
Jast fundamental is ordinary carbonic acid 
gas, the same as is used to make soda water 
fizz. For the purpose of this process it is 
obtained from limestone, by heating the 
stone to a high temperature. Thus we see 
that Salt. Ammonia and Carbonic acid gas 
are the three fundamentals upon which the 
process is based. 

The salt brine is saturated with ammonia 
gas and carbonic acid gas is then blown 
into this solution of ammonia in the brine. 

The process does not take place in one 
step, but the fina) products are Sal-am- 
moniac and crude hicarbonat of soda. 
crude bicarbonat of soda separates out as 
a white powder and the sal-armmoniac re- 
mains dissolved. The Ammonia takes the 
place of the sodium in the salt, and the 
sodium combines with water and carhonic 
acid to form the well-known baking soda 
(Sodium Dicarbonat). 

This is separated from the liquids by 
filtration. It ts then necessary to prepare 
this for a commercial product by heating 
it in a furnace where it loses all its water 
and carhonic acid gas. The product is now 
known as sodium carbonat, or soda ash, the 
finished product of the Solvay process, and 
the starting point for other forms of sodium 
alkalies. (The liquid coming from the 
filtration process contains the sal-ammoniac, 
and this is distilled 
with lime to re- EARTR-MOON 
cover the ammonia 
to be used over 
again—-no ammo- 
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Mercury Vapor 

Q. 3. Gordon Jones, Jr. Cordele, Ga.. 
wants to know how Mercury Vapor is ob- 
tained. 

A. Under a pressure of 760 mm., mer- 
cury boils at 357.25 degrees C,, giving off 
a colorless vapor. Mercury gives off vapor 
even at ordinary temperatures, and a gold 
leaf suspended over mercury in a stoppered 
bottle, gradually becomes white upon the 
surface, owiug to its amalgamation with the 
mercurial vapor. This vapor is poisonous, 
giving rise to salivation, such as loosening 
of the. teeth, etc. 


Buttermilk in Butter. 


Q. 4. Theodore Coughlin, Rochester, N. 
Y¥,, wants to know why buttermilk is ob- 
jectionable in butter. 

A, Buttermilk is very objectionable as it 
begins to decompose almost immediately, 
and sets up fermentation, in the butter itself. 
See article at head of this month’s "Chem- 
istry Department.” 


BACK NUMBERS CONTAINING 
“EXPERIMENTAL CHEM. 
ISTRY SERIES. 


The “Experimental Chemistry” series, by 
Albert W. Wilsdon, started in the June. 
1916 issue of the ELectricaL ExperiMENTER 
and has run continuously since that date. 
Prices on the back numbers containing 
these respective lessons, many of which 
have been of the greatest value to High 
School as well as Correspondence School 
and University Scholars, as has been proven 
by many letters which we have received 
from readers of all classes, will be fur- 
nisht upon receipt of stamped and addrest 
envelope. If you wish. a first-class and 
clearly explained treatise on Experimental 
Chemistry, procure all of the lessous and 
bind them together. Many valuable and 
original tables and formulas are included 
in these lessons which the author has found 
of particular value in his commercial ex- 
perience as a chemist. 


~ SCIENCE IN SLANG. 
(Continued from page S85) 
one way only where the electrodes are of 


unequal temperature. With the audion, 
music has even been transmitted with 
charming effect, and over many miles. 


With a clever man at the adjusters, a long 
dash can be construed into a melody. An 
A flat can be made to sound like a Z sharp: 
in other words, you would be unable to 
hear it. As yet they have not got it down 
so pat that they can run the sound waves 
iwito the visual strata and make ‘You Made 
Me What I Am To-day, Now Aren't Yott 
Satisfied 2?” evolve into a likness of [ill 
Hohenzollern, or “They Are Wearing Them 
Higher in Hawaii” into an X-ray. 

“Tesla, De Forest and Marconi do not 
hold the whole stage in the wireless field. 
Prof. Fessenden has bushels of patents in 
the Pat. office on the stuff, and there are a 
Jot of other guys who have earned the price 
of a meal from soine little thing that makes 

(Continued on page 918) 


POPULAR ASTRONOMY. 
(Continucd from page 869) 


eye. The play of auroral lights around the 
poles is plainly visible and the earth’s at- 
mosphere reflects a rim of light to the 
moon at the time of new Earth. Owing to 
the lack of atmospliere on the moon, there 
is no diffusion of light and the earth there- 
fore stands out in sharp contrast to a sky 
of inky blackness in which the solar corona 
(Continued on pag 932) 
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“| Can Succeed!” 


‘*What other men have done with the 
help of tbe International Correspondence 
Schools, I can do. If the I. C. S. have 
raised the salaries of other men, they can 
raise mine. If they have he]ped others 
to advance, they can help me. To me, 
I. C. S. means ‘I CAN SUCCEED.’ ” 


Make up your mind right now that not 
another day shall pass until you have 
made your start toward success. 


For 27years men in offices, stores, shops, 
factories, mines, railroads, and in the 
Army and Navy have been winning pro- 
motion and increased salaries through 
the 1.C.S. More than 100,000 men and 
women are penne ready right now with 
I. C. S. help for the bigger jobs ahead. 


No matter where you live, the I.C. S. willcome to 
you, No matter what your handicaps, or how small 
your means. we have a plan to meet your circum- 
stances. No matter what career you may choose, 
some one of the 280 I. C. S. Courses will surely stut 
your needs. 


When everything has heen made easy for you— 
when ote hour a day spent with the i. C. S. in the 
quiet of your own home will bring you a bigger 
income, more comforts, more pleasures, alt that 
Ssliccess means—can You let another single price- 
less hour of spare time fo tu waste? Make your 
start right now! Thisisall weask: Without cost, 
without ohligating yourself in any way, put itup 
to us to prove how we cau help you. Just mark 
and Mail this coupon. 


a ee ee ee ee TEAR OUT HER oe ee eee 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 6183, SCRANTON, PA. 


Explain, without obligating me, how | can qualify for the 
Position, or in the subject, defore which | mark X. 
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IT PAYS TO READ 


nia remains in the 
soda. } 


“E. E.”? ADVERTISEMENTS 


Fig. 7—-Relative Position of Earth, Venus and Sun at Time of Observation | 
at Opposition. 
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You benesit by mentioning the “Eleetiical Experimenter" when writing to advertisers. 
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and Books on Patents, Trade Merks, etc.. 
free Our 70 veers of experience, efficient seruler, 
and fair dealing sssure fullest value and protection 


to the intentor. Patents procuted through us f.e- 
ceive frve Bot} in Scientific American. 


MUNN & CO., eo Woolworth Bldg... N, Y, 
Washington Ofice, 625 F St, Washington. D, C. 





Patents Promptly Procured 


Send sketch or model for actual Search 
of U. S. Patents. Highest references. 
Personal service. Moderate fees. Write 
for Free Patent Book. 


GEORGE P. KIMMEL, Patent Lawyer 
99-S Loan & Trust Bide. Washington, D, C. 





Inventors Invited to Write for Information 
and Particulars 


thohied References. Best Results. 
Promptness Assured. 


WATSON E. COLEMAN 


Patent Lawyer 
624 F Street N. W. 624 F Street N.W. ss Washington, D. C. D.C. 
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Fee SPECIE KON-VER-TER SUDE RULE 


**Hamilton’‘ roved Stide Rule in- 
stantly adds, subtracts, divides, malli- 
, plies, converts fractions or decimals of 
an inch wr ives eines, COsinea. 
A veraed nines, en. versed elnes, tangents, 
a CO-lLangenia, accania, ¢o eccapls of an. 

li Velen. Square rovt, cube root. rootato tha 
‘d @ ifthpowers, logarithms, ciecumferences, 
arra end diameteraof eircics. Most Com- 

/ Ite slide rule of ita kind ever made. 
Pris cule is fveend four: tenths inches in 


one DRAWING 
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diameter. ina wcuans mith eoch rule. 
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fm Your Home. Write today for our booklet, It tello 
how to learn to play Piano, Organ, Violin, Mandolin, 
Guitar, Banjo. ete. Beginnere or advanced pupile. 


American School of Music 57 Lakeside Bldg., Chicago 
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MARVEL MFG. co... - €O.. Gent. $2, New Haven. Conn. 





STORAGE BATTERIES 


ARE GOOD—TRY ONE 


Paul M. Marko & Co., Inc. 


1402-1412 Atlantic Ave. 
Brooklyn, N. Y. 


EARN MONEY 
Stamping Names on Key" Taps 7 $50 


E:thee sex. Spare time 
Send 26c¢ foe Teg with your name on and instruc: 


tlons. Retnrned If reaoired Epx. Key Tat Co., Cohoes. N.Y. 
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$10 ANO UP. ALL MAKES. SAVE S2S TO $SO on 
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and the stars appear even in the lunar day. 

To one equpt with an opera glass on 
the moon many of the wonders and beauties 
of our planet wonld be revealed: the 
shadows of our lofty mountain peaks would 
be seen falling across the adjacent plains 
and passing rain or snow storms would 
temporarily veil certain portions. Were our 
most powerful telescopes placed on the 
moon we could easily distinguish small 
islands and Jakes and cities, as well. All 
objects five miles or so in diameter would be 
well within the reach of our great tele- 
scopes and we can wmagine that the lunar 
inhabitants would spend a_ considerable 
portion of their time in altempting to salve 
the nature of many mysterious markings 
that come and go over the face of their 
nearest neighbor. It is indeed a pity that 
the opportumty to study a living planet at 
close range is granted to a world devoid 
of all forms of life while the great tele- 
scopes Of our own planet sweep searchingly 


| over a barren mass of lifeless rocks pre- 


senting no signs of growth or decay, a 
desolate and uninhabitable waste. 

\We have considered how our planet ap- 
pears from the two other planets that are 
most likely to be the abode of life, Venus 
and Mars, and how it would appear if seen 
from our satellite the moon. 

It will not take us long to consider how 
we would appear from the major planets— 
Jupiter, Saturn, Uranus and Neptune. The 
greatest possible distance the earth could 
depart from the sun viewed from Jupiter 
would be a little less than twelve degrees. 
Mercury, as we know, is not an easy planet 
to observe, yet it departs at times nearly 
thirty degrees from the sun. Aloreover it 
is So near to the earth that when it is seen 
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Fig 1. 


Diagram Showing Relative Positions 
of Mars and the Three Inner Planets, Earth, 
Venus, and Mercury, the Three Morning and 


Evening Stars of Mars. Assuming Mars to 
Be in the Pasition My the Planets Are Best 
Seen When on the Near Side of Their Or- 
bits, Positions E, ©, &°’ and E; for Earth 
and v, v’, v’ and v; for Venus. At Eo and E, 
Earth is Invisible from Mars, Being In Infe- 
rior and Superior Conjunction with the Sun 
Respectively. At E, and E; It ts at (ts East- 
ern and Western Elongations Respectively 
and at E’ and ©” It is at the Greatest Bril- 
liancy. When Venus Is at Its Greatest Bril- 
liancy V’ and V’’ and the Earth Is in the 
Far Part of Its Orbit. Beyond &, and Es 
Venus Appears Brighter to the ‘Martians 
Than Our Own Planet, but When the Earth 
is Near E’® and &” it Surpasses Venus in 
Brightness Because it Is Then Considerably 
Nearer to Mars. 


Experiments in Boston have shown that 
electric trocks deliver coal at a saving of 
3.2 cents per ton mile from the expense of 
horse delivery and seven cents per ton mile 
cheaper than gasoline trucks. 


&@ 





6 
Flo. 2. Changes In Slze and Appearance of the Olsk of the Planet Earth As Seen from Mars in Varlous Perts 


of Its Orbit. (¢) At Superlor Conjunction (E., 
After Superlor Conjunction With the Sun. 


Times of Elongation (E, E, In Fig. 1). 

Well Placed for Observation from Mars. 
Planet fs Now At its Best for Observation. 
the Slde o!1 its Orbit Nearest to Mars. 
junction (E, in Fig. 


in Flo. 1) Planet invisible from Maes. 
In This Positlon the flsk Is Quite Fully tlluminated, But It Is 


Comparatively Small and indistinct Belng On the Far Side of Its Orbit from Mars and Near the Sun. 


(2) Just Before and 
(3) At 


The Earth is Now At Its Greatest Angular Distance from the Sun and 
(4) At Times of Greatest Britilancy (E" and ©” in Fig. 1). 

(5) Just Before and Alter Inferior Conjunetlons. 
But ts too Near the Sun for Good Observations. 
1) Nearest to Mars But tn Line With Sun and Therefore Invisible from Alara, 


The 
The Planet Is On 
(6) At Inferior Con- 


The tiluminated Portion of the Planet's Olsk Is Always Turned Toward the Olrectlons of the Sun. 


near its clongations it appears as a bright 
first magntitude star. Our planet earth on 
the other hand is so distant from Jupiter 
that it would be just barely visible to the 
naked eye if seen against a black sky. 
\When we consider that it never gets sore 
than twelve degrees from the sium under 
the most favorable circummstauces as viewed 
from Jupiter and must therefore always be 
searched for in the light of the sun's rays 
we sec the hopelessness of expecting to see 
our planet earth from the distance of Jupi- 
ter without telescopic aid and were it pos- 
sible to set up our telescopes at the distance 
of Jupiter we would find that our little 
planet carth was not only a most elusive 
little body but also quite uninteresting when 
found. It would appear only as a very 
small half moon with a suspicion of a few 
dark shadings here and there. As we travel 
outward from jupiter to the planets Saturn, 

'ranus and Neptune our interest in the 
little planet decreases rapidly. I! appears 
to shrink more and more in Size in the tele- 
scope until at the distance of Neptune 
it has hecome so tmy and so near to the sun 
that it is hardly worth a search in the tele- 
scope. : 


(The next Installment will appear in the 
May number.) 
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Ultra-violet rays are being blamed for 
the fading specimeus in European museums, 
and a search is being made for a glass for 
cases that will cut off the rays and at the 
saine time be colorless and inexpensive. 





Fig. 5. Relative Positions of Mars. Sun and 

Earth—Moon at the Time When the Earth 

Observed from Mars. The 

as-the Moon in This Posi> 

in the Form of a Crescent. 
(See Fig. 4.) 


Can Be Best 
Earth as Well 
tion Shows 


whe writing to advertisers 


April, 1919 


PATENT 











ELECTRICAL EXPERIMENTER 913 


Nl 
iS 


Dont Lose Your Rights 


Before disclosing your invention to any- 
one send for blank form “Evidence of 
Conception”’ ta be signed and witnessed. 
A sample form tcfether with printed in- 


structions will show von just how to work 





up your evidence and establish your rights 
before filing application for patent. As 
registered patent attorneys we represent 








Edited by H. GERNSBACK hundreds of inventors all over the U, S. 

———— rr = ee and Canada in the advancement of inven- 

In this Department we publish such matter as is of interest to inventors and particularly to tions. ue schedule of fees will be found 
those who are in doubt as to certain Patent Phases. Regular inquiries addrest to “Patent Advice” reasonable, The form “Evidence of Con- 


cannot be answered by mail free of charge. Such inquiries are publisht here for the benefit of all 
readers, If the idea is thought to be of importance, we make it a rnle not to divulge all details. in 
erder to protect the inventor as far as it is possible to do so. 

Should advice be desired by mai] a nominal charge of $1.00 is made for each question. Sketches 
and descriptions must be clear and explicit. Only one side of sheet should be written on. 








NOTICE TO CORRESPONDENTS 


Questions on Patent Advice are answered in 
this department every month, and naturally 
each question must take its turn. We have re- 
ceived so many Jetters during the past months 
that it is absolutely impossible for us to answer 
them all in the “Experimenter.” Thus, for in- 
stance, the answers appearing in this issue are 
of letters going back as far as July, 1918. We 
would therefore urge our correspondents to bear 
this in mind, and if an answer is wanted quickly, 
correspondents shonld make themselves ac- 
quainted with the rules printed above. 
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Angle Finder. 


(305) Geo. E. Zeigler, Urbana, Ohio. submits a 
dlevice which he calls an angle-finder. It is an in- 
strument to sbow on a scale directly the degree of 
any angle. Such an instrument conld be used in 
connection with drafting work, building, construc- 
tion, ete. Our advice is asked. 

A. In the instrument described. use is made of 
a spirit tube with the usual air bubble, and by dis- 
placing the apparatus. the angle can be read off in 
a certain manner. This device itself is not new. 
and a similar one has been used on autos to read 
the percentage of the grade, and we do not think 
it wonld be possible for this reason to obtain a 
patent. 


ee 


Submarine Shell. 


(306) J. R, Pell, Jr., Parkershurg, W. Va.. has 
submitted an idea on a submarine she}! which only 
explodes fifteen feet under water. Diagram sub- 
mitted shows the electrical connections which arc 
acted upon chicfly by salt water, making a contact 
as soon as the she!l comes within about 15-ft. under 
the water. Our advice is asked. 

A. here is nothing fundamentally new shown 
in this device, and there are much better ones 
made which have been used freely in the war. 





Electric Depth Bomb. 


(307) Geo. W. Curtis, Detroit, Mich., has in: 
vented a depth bomb. In this particular bomb. 
when it is dropt, salt water enters thru the water 
inlets, and being conductive. completes a circuit 
between certain contacts. These contacts may be 
regulated by a water regulator in such a way, mak- 
ing it possihle to explode a homb at any depth. 

A. Nothing new is shown in this idea, and we 
doubt very much if a patent can be obtained upon 
it. There are many patents on clectrical depth 
bombs of this kind. 


Flue Cleaner. 


(308) Wm. IT. Roherts. Chandler, Ind., has in- 
vented a device which he terms a “Ane cleaner.” 
In short. the idea consists of a fan arranged in 
the chimncy in such a manner that the sont is 
cleaned out automatically, so that the latter will 
not clog the air passares of the fines. VWarions 
means are shown to carry out the idea. 

aX; While highly ingeninus, we doubt if the 
device will work. Soot will he precipitated along 
the walls, fan or no fan. to our mind. and we do 
not think that the problem can be solved satisfac- 
tory in this manner. 





Vou benefit by mentioning the “Electrical Experimenter” when writing to advertisers. 


ception’’ sample. instructions relating to 
obtaining of patent and schedule of fees 
sent upon request. Ask for them,—a post 
card will do. 








ee 


Steam Boat Brake. 


(309) Otto I. Kirby, St. Vincent. B. W. 1., sub- 
mits an idea of a brake for steamers or boats. The 255 OURAY BLDG., 


idea in short is to have large steel vanes folded WASHINGTON, D. C. 
up against the body of a ship in normal position. 
If the boat is to be stopt. the vanes automatically 
open up at right angles to the boat, and the ship. 
thereby exposing an additional surtace to the water, . , 
consequently must slow down. a ee 





A. This idea is a good one but unfortunately 1 —_——~~S eT | 
it has been described before, and to our mind no iat COPYRIGHTS i, TNITIT} BaSiana i 
patent can be obtained upon it today. We do nat a ed NP 








think the device works out in practise. U.S a i 
rd . t 
«S.PATENTS 


Our facilities for securing 
patents cnable us to give 
prompt and reliable service at 
reasonable rates. Inventors 
are invited to write to us re- 
garding questions appertain- 
ing to securing patent protec- 
tion. All matters receive 
prompt attention. Send sketch 
for preliminary examination. 


Books free on request 


A.M. BUCK & CO. 


Patent Attorneys 


Grass Cutter. 


(310) John C.- Reno, Spring Brook, Wis., has 
an idea of an arrangement to clean out grass that 
grows over the sidewalk. The device is to be made 
of sheet steel and by baving a triangular nose, in 
our correspondents opinion. such a tool would 
clean out the grass very readily in the corners be- 
tween roadway and curb. 

A. While no doubt this device would work satis- 
factorily on the ordinary concrete sidewalk. there 
would certainly be trouble if the road was com- 
promised of cobblestones for instance. Otherwise, | 
we find no trouble with the device, and think that 
a patent can be obtained upon it. 


Fire Truck Device. 


(311) M. Dunbar, Lorain. Ohio, writes: “1 wish <05 Second National Bank Bide.. 
your advice about a patent on an electrical device Washington, 0. C. 
that will immediately start the engine of a fire 
truck. My idea is. as soon as the alarm rings it 
closes the circuit which starts off the engine of the 
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ment's exacting requirements, we believe that such HUGE PROFITS easily and pleasantly made We 


< . f 1b atock 
a device should prove of considcrable benefit, altho Sena ees 


most of the Fire Departments now have devices 
whereby the fire under the engines jis started with- 
in a few seconds after the alarm has sounded. 
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Fortunes ian 
MATICAL FOOD 8 FUR ASSOCIATION 








TRADE-MARKS 


COPYRIGHTS 





Before disclosing an invention. the inventor should write for our blank 
form “EVIDENCE ON CONCEPTION.” This should be signed and witnessed 
and if returned to us together with model or sketch and description of the inven- 
tion we will give our opinion as to its patentable nature. 

Our illustrated Guide Book, HOW TO OBTAIN A PATENT. sent Free on 
request. Contains full instructions regarding Patents, Trade-Marks, Foreign 
Patents, Our Methods. Terms and 100 Mechanica) Movements illustrated and de- 


scribed. Articles on Patent Practice and Procedure, and Law Points for inventors. 
An actual search of United States patents made in all cascs before preparing application for patent 
Electrical Cases a Speciolty Highest References Prompt Attention Reasonable Terms 


FREE COUPON! 


VICTOR J. EVANS & CO., Patent Attorneys 
New York Offices: Pittsburgh Offices: Philadelphia Offices: 
1001 to 1007 Woolworth Bldg. 514 Empire Bldg, 135 S. Broad St. 
Main Offices: 779 Ninth Street, N. W., Washington, D, C. 


Name mgs ates : Address 
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hre truck. Please advise if this idea is patentable.” ae — 
enough, so that it conforms with the Fire = to BELGIAN HARES 0% 


e%prens ehargea f i roa — 
Ld eg for a oo ruiae. entrac 
god bock*’ i Harea"’, by mat! Free. 


Ovet.116 MILWAUKEE, Wisc. 








AN IDEA 


I offer a comprehensive, ex- 
perienced, efficient service for 
his prompt. legal protection and 
the development of his proposi- 


tion. 

Send sketch. or model and descrip- 
tion, for advice as to cost. search 
through prior United States patents. 
ete. Preliminary advice cladiy fur- 
nitbed without charge. 

My experience and familiarity with 
various arts frequently enable me to 
accurately aatvise clients as to prob- 
able patentability before they go to 
any expense, 

Booklet of valuable information 
and form for properly disclosing 
yout idea. free on request. Write 
to.lay. 


RICHARD B. OWEN, Patent Lawyer 
164 Owen Building, Washington, D. C. 
2276-8 Woolworth Bldg, New York Cily 


ieee = 


owes 


INVENTORS: Send us sketches ora 
model of your invention and a de- 
scription of the device for advice 
in regard to the best way of ob- 

tainIng patent protection. Our practical 


experlence coters a perlod of twenty years. Our 
band-book ou patents Is seut free on request. All 
communications sirictly confideutlal. Write us today. 


TALBERT & TALBERT 


Patent Lawyers 
4287 Talbert Bidg. Washington, D. C, 


PATENTS 


LACEY & LACEY 


Altorneys-at-Law—-Patent Practice Exclusively 
Solicltore of 


U.S. and Foreign Patents 
Trade-Marks, Copyrights 


639 F Street, N. W., Washington, D. C. 


Write Us for Our Free Incentors’' Book 


PATENT-SENSE 
ESTABLISHED 1869 

















Competent Patent Service 


By a Former Examining Official 
of the U. S. Patent Office 


NORMAN IT. WHITAKER 


Lawyer and Engineer 


480 Whitaker Bldg. Washington, D. C. 


Brancn Gifice. 87 Nassau St., New York Clty. 


INQUIRIES INVITED 





DRAFTING 
Inventions and Jdeas Developed! 


Mechanical, Electrical, Fateut Office and 
Enrineering Drawings of Every Description. 


COMVETENT DRAFTSMEN AT YOUR SERVICE 


A. G. HAGSTROM 


({6 Nassau St New York City 
Telephone HBeel.n.an 4559 
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Acetylene Bunsen Burner. 
(312) Richard E. 


writes:  ‘“‘] 
acetylene gas 


Mathes, Excelsior, Minn., 
have devised a scheme whereby an 

lant for bunsen burners and gas in 
a small chemical laboratory may be installed at 
very low cost. This is meant éspecially for the 
amateur who does not lave gas in his home. Js 
this practical? Could I sell_a patent for it? If so, 
what would it be worth? Could I use an ordinary 
bunsen burner as part of the patent without in- 
fringement ?”’ 

A. We see nothing fundamentally new about 
this idea, as burners of this kind have been used 
for years, and such a device is well known in the 
art. We are quite positive that a patent could not 
be obtained upon it, 





Double Lock. 


(313) Chas. H. Morgan. Newton, lowa. sends in 
an idea on a Double Hasp Lock which can be 
operated from both sides of the door. He wants 
to know if this device can be patented. 

A. We see nothing fundamentally new in this. 
and furthermore doubt the utility of the device. 
We also doubt if a patent can be obtained on it. 





Envelope. 


(314) Jose Mata. San Francisco. Cal., submits a 
sample of an envelope. Ile wishes us to give him 
our advice if such an envelope could be patented 
and if it is feasible. As will be noted, a string 
with a knot at each end is glued into the envelope 
when made. 

A. This is a good idea but it is not new. 
Similar devices have been on the market for a long 
time. and some years ago very many magazines 
used a string of this kind to open up the mailing 
wrapper. simply hy having a thread incorporated 
into the magazine wrapper. This thread was pulled 
in a_ similar fashion as _the string of our corre: 
spondent’s envelope. We are positive no patent 
can be obtained on this device. 





Automatic Fuse Replacer. 


(315) Wm. Sambur, New York City. says: “I 
would like to know if an automatic fuse replacer 
which instantly inserts new fuses after extracting 
burnt out fuses would be patentable. This device 
could be manufactured at a cost of $3.00. Would 
this he a good selling article? 1 await anxiously 
the next issue of the ExectzicaL EXPERIMENTER 
for my answer.” 

A. Without having the necessary details. it is 
impossible for us to give advice. Carrespondents 
should bear in mind that merely by giving vague 
indications, it is extremely dangerous for us to give 
advice as well as for correspondents to accept it. 


Smoke Stack. 


(316) Walter A. Buckheim. Boulder, Colo., asks 
us: “Please let me know thru your magazine if 
the following idea is patentable. It is desired to 
construct a chimney or factory smoke stack with 
rifles or vanes which will impart a rotary motion 
to the escaping gases. In forced draft plants the 
gases can be given a rotary motion by mechanical 
means. tn this way a miniature whirlwind will be 
created which will hold the gases in a narrow col- 
umn and carry them to a great height, where es- 
pecially, if they are poisonous, they will be out of 
everyone's way. The gases will in effect pass thru 
a chimney made of air.” 

A. This is a clever idea, but it has one great 
fault, namely, it won't work. No matter what 
arrangement were used and even if you were to 
expend 10,000 H. P. to push the gases out of the 
smoke stack, if a moderately strong wind was 
hlowing the gases would positively be forced side- 
wise, and if the wind was blowing earthward, the 
gases in this case would be hlown carthward too. 
You cannnt hope to raise a gasenus column into 
the air and prevent its swaying sidewise by any 
known means. For this reason smelters and 
chemical industries having to do with pnisonous 
gascs build their chimneys as high as possible. 
There are some eases known where a chimney has 
actually heen laid up the side of a moderate moun- 
tuin in order to Iet the gases escape at the top as 
far away from human habitation as possible. 








Radio Break-In System. 


(317) C. E. Mitchet!, Miami, Fla., submits for 
our advice the following idea: “f have a break-in 
system for use in wireless telegraphy that does 
away with anchor gaps and other troublesome ap- 
paratus used in break-in systems. It consists of 
the ordinary heavy wireless key, with an attach- 
ment at the rear, working something similar to a 
compound lever. When the key is raised the an- 
lenna is connected to the receiver. the detcctor un- 
shorted, and circuit to power transformer opencd. 
In this manner the receiver is always in a receptive 
condition at the instant the key is raised. The 
id¢a provides for an extension in length to the or- 
dinary wircless key and may be installed in any 
circuit with case and does not hamper the pressure 
adjustment of the key. This means of break-in will 
prevent considerable interference and loss of time. 

A. This is nov at all a new idea and the Patent 
Office is full of break-in systems of this kind. 
great many similar ones have been described in 
the past volumes of the ELectxicat, ExPextMenTER. 
Many of these systems are very good. as is our cor: 
respondent's, and many are actually in use, par- 
ucularly amatcurs seem tn like them. 
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NEW PULL SOCKET HAS CUR- 
RENT TAP. 


In many cases it is desirable to connect 
an electrical appliance to a single-lamp 
wall bracket or ceiling fixture without in- 
terfering with the lamp. A very conven- 
ent way for doing this has been provided 
by means of the new pull socket current 
tap illustrated. It is a combination pull 
socket and plug receptacle built into a single 
compact body. It is also supplied with a 
%”, %", %” or pendent cap. The pull chain 
controls the current to the lamp socket 
proper, whereas the terminals of the re- 
ceptacle in the side of the body are con- 
tinuously in circuit. 

An advantage that this type of socket 
gives is that it eliminates the annoyance of 
the long cord running from side-wall out- 
lets. By means of the new filting, current 
can be supplied directly below the fixture 

to operate various table 
appliances or other por- 
table devices sucl: as are 
in general use, without 
sacrificing the use of light 
from the lamp itself. It 
thus eliminates the annoy- 
ance of groping about in 
the dark while trying to 
plug into the socket. 





AERONAUTICAL EXPOSITION AT 
NEW YORK. 


Army Day at the Aeronautical Exposition 
in Madison Square Garden and the 69th 
Regiment Armory, New York City, brought 
several thousand uniformed spectators at 
the afternoon and eveniug sessions. Secre- 
tary of War Newton D. Baker was to have 
been the gnest of honor, but at the last 
minute he notified the officials of the ex- 
position that he had been summoned by the 
President for a conference. Major Gen- 
eral Thomas Barry, Commandant of the 
Department of the East, accompanied by 
members of his staff, represented the Sec- 
retary of War. 

At the wireless telephone exhibit in the 
69th Regiment Armory, Lieutenant J. F. 
Adams entertained the spectators by read- 
ing news from a daily newspaper to ships 
in the harbor and places on land equipt 
with apparatus. The spectators, by means 
of a sounding horn, were able to hear the 
answers he received. 

Brigadicr General Guy Livingston, who 
represented the British Air Ministry in this 
country, was an interested spectator at the 
afternoon session. He said that he be- 
lieved the Atlantic would be crost by air- 
plane or dirigible within the next two or 
three months. 


TESLA ON HIGH FREQUENCY 
GENERATORS. 


(Continued from page 909) 


bronght within reasonable limits, almost 
to anything desired. I have used this de- 
vice for a long time in connection with or- 
dinary coils and in a form of my own coil 
with results greatly Superior in every re- 
spect to those obtainable with the form of 
your leiter, make a few statements referring 
to such make-and-break devices in gencral, 
and various forms based on this new prin- 
ciple.” 

I may add that a great many forms of 
this apparatus were constructed and em- 
ployed by me for a long time, proving very 
convenient and useful. Water does not give 
particularly good results, being incapable of 
causing very abrupt changes, but electro- 
lytes have the property of diminishing cnor- 
mously in resistance when they are heated 
and the effects are much more intense. 
Salts of lithium are especially efficient. 


NIKOLA TESLA. 
New York, February 20, 1919. 
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HEL-MET THE KAISER 


Bend one to Four boy In camp; 
all the boys will want them. 
Aoyone against the Kalser or 
Germany sbould weer this Plo. 
Same Size as picture, Handsome 
mietal, black Jetters. Wil wear 
for sears. Men and women wear 
them — Causes laugbter wherever 


a oe Price 10 Cents 
ye Voice Thrower 10c 


. under tbe bed, ont lo the hail or anywhere. 
Lots of FUN fooling the Teacher, Janitor. 
Pollceman, Parents, Neighbors, or Friends. 


THE VENTRILO 


ig a Iitde lostrument that fits Into the mouth out 
of sight BOYS or GIRLS can use it. NEVER 
FAICSI <A_ 32-Dau6 book on Ventriloquism eeot 
with the VENTRILO for TEN Cents. 


NEW FORD JOKE BOOK 1919 


All the latest jokes oo the Ford auto. Hundreds of them. 
sod all good ones. Spring a new one ov your nelehbors. 

3 Lorge book with colored cover 
by moil, 10e, 













Devil Resigns to the Kaiser. 


Everyone who reads thig book is wild 
aver it. Contaios the following :— 
The Kalser's Dream, A Letter from 
the Deril to the Kaiser, MKaltser’s 
Prayer, How Satan MResixns to the 
King of Detils, The MKeaiser, ele. 
Many other stories, jokes, ete., about 
the German Emperor, Beok mailed 
'0 cents, poslage 2 cents extra. 


= eat 
Ti ‘5 . Price 
met) -Y Was : 1 3 10 Cente 
WONDER = HERE. BOYS. le 


PT en = aia S just what you want. 
Cr cae Wiih this inafrumenat you can 
ae apparently see through clothes, see the 

ones in your fingers. Think of the fun you 
c&8o hate with it. Sample, by mail, TEN CENTS. 


SKULL RING 


flere 18 a handsome, up-to-date 
Ringe, representing a Skull and 
Cross-bones. Has stones la the 
eseg and looks something fright- 
ful. Women won't like It, but 
for mea or bovs it is a great 
novelty. SamPle. by mall, 50. 


Gee! What a Wad! 
This is STAGE MONEY 


Looks like the GENUINE 
STUFF. Some Green backs aad 
some Yellow backs. Creste a 
BIG sensation among your 
friends. Tbe girls will ell be 
after you when they see the wad. 
BIG roll of 15 pleces by mail. 
10 cents. 


Boys Own Toy Maker 


and Nine Other Books for 10c 


Tells how to make a Telephone. 
Magio Lantern, Kites. Sall Bost. 
Stilts, Electric Telegraph. Pop Oun. 
Red re, Galvanic Latters aod many 
other tbings. Thie book, with nine 
other interesting books, malled for 10c. 


2 ENCHANTED BARREL 


o Moat Wonderful Pocket Trick Made 
CHANGE A CENT INTO A DIME 


4 Aek your friend to drop ao dime In the herrel, 
When he takes it out. Behold! [t Js a CENT. 
You make 9 cents erery tlme you fool them. 
y Never falls, Thes cannot get on to it. 10 
Sample barrel, with directions, only.... Cc 
Any three of the obove articles for 250 

or ony atx for 50c 


Royal Novelty Co. so 250 EAST AVENUE 


At NOWENY 0+ SOUTH NORWALK, CONN. 
Get This Car 
And the acency ____/ >, 


fn YOUR Territory 


Drive a new 1919 Birch / app. 
SUPER . FOUR and make {| 2uS 
food moncy eclling Birch \' ais 


- 





2 

















cara to your friends end O36 h.o.. WS inchs sae / 
weigbbors. They are fuily W.8..3223Utros =” 
goaaranteed. Prompt shiomentsa. Write quick for full Information. 


BIRCH MOTOR CARS eyicttso" (hiner 





You can learn by cur modern ang orlg- 
inal system of inetraction svery part 
of the Watch Repairing Trade at home 
as good or better than at a shop. You 
# can carn money while learning. and secare © 
vei) paying position or start Jn business after 
compieting our course of jnstroction. Good 
' weted repalrers are alwayein demand and earn 
from 820 to §35 per weck. For psrticulare 


: : the 
Milwaukee Schoot of Watchmaking 166 Mason Si, Milwaukee, Wis, 
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NEW YORK TO CHICAGO VIA THE 
AIR IN 12 HOURS. 
(Continued from page 856) 
this important subject. Mr. Hawley said: 

“Aérial transportation is here and here 
to stay,’ said the presideut of the Aero 
Club, speaking along general lines. Aerial 
transportation bears the same relation to 
land and water transportation that the 
wireless bears to the regular mail and 
telegraph. It is unlimited by obstacles on 
land and water: curves are eliminated. and 
there are no grades to climb after reaching 
your flying level. 

“It has been estimated that aéria) ex- 
press could be carried profitably at a 
charge of $2 a pound for packages of a 
given size between New York aud Chicago. 
A twin-motored ’plane can make the New 
York-Chicago trip without stopping, carry- 
ing a thousand pounds of express matter. 

“The postofice has been operating an 
aérial mail between New York and Wash- 
ington daily since May 15, 1918, and has cut 
down the time of transit to two hours. 
Only small planes are used, which are more 
expensive than the large ones, when op- 
erated on the tot-a-mile basis, Yet thie 
cost has been cut down to 40 cents a mile. 
It is cheaper than taxicab rates, 

“British dirigible hallooms, some of which 
are capable of carrying sixty tons of use- 
ful load at a speed of sixty miles an hour, 
may soon ply hetween Great Britain and 
the United States, carrying passengers, mail 
and express.” 


HOW ELECTRICITY SERVES 
WORLD'S LARGEST HOTEL. 
(Continued from page 858) 
own, aS they obtain the required electric 
power aud steam for heating and other 
purposes, from the railroad companies near 
the respective railroad terminals of which 
they are located. The Hote} Peunsylva- 
nia has a high tension transformer vault in 
the sub-basement as well as a Jarge switcli- 
board for controlling the power and light 
supply to the various parts of the build- 
lug, aud there is an auxiliary 500 K.W. 
steam-driven generating unit installed in the 

power plant. 

My guide suggested that we next visit a 
typical ‘guest floor’, and so we took an 
express clevator to the ninth floor, there 
being nineteen floors in all. On each floor 
there is a lady floor clerk, who has charge 
of everything on that particular floor, and 
is responsible for all the service in that 
particular part of the hotel. Obtaining keys 
for several of the rooms, we set out to look 
them over, and as the writer had heard of 
the far-famed ‘‘servidor’, long before he 
had even thought of visiting the hotel, he 
asked the gnide to explain this first of all. 
The “servidor’, as its name implies, is a 
scheme for rendering service between the 
guest and the hotel attaches without ittro- 
ducing the objectionable persona] touch, 
which is all right in the public rooms of 
the hotel, but rarely ever on the guest room 
floors, excepting when a waiter may have 
to bring in a table to serve a meal or some- 
thing of that sort. The accompanying illus- 
tration includes a detail drawing of the 
servidor, which at the same time is also 
the “door” of the room, and “believe me, 
Xantippe”, that door is one of the greatest 
masterpieces in all Hoteldom, and thereby 
hangs a tale, to wit :—In the first place the 
servi-“door” is inade of steel, and finished 
in a perfect imitation of hard wood such 
as mahogany, or in some cases walnut. and 
so cleverly camouflaged that you camiot 
perceive the difference, unless you knock 
your head against it. The guide deinon- 
strated afl of the features of this most 
marvelous door at the request of the writer. 
This door swells out on both sides, giving 
a depth of ten inches betwecn the inmier 
and outer curved panels, which extend the 
full height of the door. These hinged 
steel panels are provided with an interlock, 
so that the outside or hall door in the 
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se Handicapped 


You will always stagger under the worst 
kind of a handicep. if you remain a 
puny. weak, ailing, skinny. miserable 
apology for a mén. Big men, In the 
terrific competition of business life to- 
day, Must be virlle, strong, (ull of 
leaith and life and jump and singer. 
Weakilngwtiaren’! the ghost of a show, 
inl Gny position; they never can ad- 
vance, thelr jobs may be taken from 
theal any day and given to sOme man 
the boss knows is going to forge ahead 


ARE YOU HANGING ON TO YOUR JOB? 
If you are just managing to stagger 
through your work each day, with con- 
Stipation. indigestion, biliousness. lack 
of energy or frazzled nerves taking all 
the pep out of you, that job of yours 
will get away some day before you 
know it. Three million or so husky, 
hearty, healthy men vill soon be back 
from the camps and the fighting lines 
STRONGFOR' in France, looking for jobs. and they're 
The PertectMan the kind of boys employers wantl 
MAKE YOUR JOB HANG ON TO YOU? 
That’s the only way to rid yourself of the constant fear 
of belne fired. Build yourself pp into a MAN, Capable 
of dolng all yout work and more; show your employer 
that You are full of ve and vitality; that your body 
can stand any strain and that your brain is clear and | 
keen, full of new ideas for the business. Make him feel 
that, and nobody could PRY your job away—the only 
way you'll lose it will be to take another higher up. 


STRONGFORTISM WILL ENABLE YOU TO DO IT 
Sttongfortism will show YOU, as it has shown thonsands 
) of other met ofi the rageed edge of Deing fired, low tu 
make yourself too valuable for any employer to lose sight 
of. No matter tiow deep a hole of dismal despair you 
piay be in just now, no matter if you feel that you hare 
burned out the last spark of vitality in you by dissipa- 
tlon or early excesses—Strongfortian can make you over, 
BUILD YOU UP, strengthen every vital organ in you 
aud make you finé and ft again. 
No drugéist’s dope or patent bottled humbugs in the 
Strongfort way—dJust llsing life as Nature meant it to 
be lived and getting the greatest enjoyicent ont of it. 
Send for my FREE BOOK “Promotion and Conserva- 
tlon of Health, Strength and Mental Energy.’ It will 
show YOU how tbowsands of other discouraged men 
hate made themseltes Whole aad well and etrong again. 


LIONEL STRONGFORT 


Physical and Health Specialist 
854 Park Building Newark, N. J. 


BOYS 
Build and Fly 
bls Oa si! 
| Training Plane 


3 ep] Aviati I 
. Be an Amateur Aviator with an 
{ Acraplane of your own. Learn 
how Aeroplanes are built; learn 
the principles of construction. 
Operation and control. We sell 
ID Accurate Scal@€ PDraw- 
ings, and Building and Flying 
Instructions ‘shith show yon 
how to bulld a perfect Model 
Aeroblane. 3 [L. size, that 
will rise from the ground by 
. its own power and fly like a 
' hig one, Send now for the 
' Drawings and Instructfone for 
the one you want to build. 


Orawings and Instructions for 
Curtiss Milltary Tractor 
Bleriot Monoptene 25c 


- 














Nieuport Monoplene 

Taube Monoplene EACH 
Curtiss Flying Boat Seven 
right Biplane $1.50 
Cecli Peati Racer onatould 


Ideal Model Aeroplane Catalog 5c—None Free 

Tells atout Model Aeroptanes. Racing Acroplanes, 

| Flying Toys. and parts end supplies to build them 

with. 48 pages. Sent only upon receipt of 5 cents. 
1OEAL AEROPLANE & SUPPLY COMPANY 

76-82 West Broadway New York City 





Learn Watchwork, Jewelrywork and 
Engraving Ojtics and instrument repair. A fioe trade 


commanding a good salary. ond vour ser- 


viees are alwars in demand. Address HOROLOGICAL, 


Oecpt. €., Bradiey Institute. Peorla, fil., for latest catalog. 








Wanted—Railway Mail Clerks 
$1100 to $2000 . FRaNKLin INSTITUTE 
Year Z Dept. D-I01, Rochester, N. ¥. 


‘ Slrs: Send me, without charge, 
Common Educa- « (1) Sample Rajlwey Mall Clerk 
tion Sufficient . 


Examination qynestiang: (2) sched- 
ule showing places of all 1%. §. Gove 

Sure Pay Life,¢ 

Job. Pull Un-- 


ermmuent comlne examinations; (3) 
Ilst af other ygoveriment jabs now opett, 
necessary. ,” and (4) free book describing (them. 
a” Nigel gis eo 


¢ 
¢ APRESS... - 
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MY NEW BOOK 


‘*NM[Iuscular Development”’ 


will tcfl you how to get a wonderfut muscular 
development tke mine, perfect heatth, abun- 
danice of of vitality and great strength as I have, 

: = The result. oF my s¥stein 





are shown on My Own per- 

"son and that fs recom 
ineudation enough. To give 
every Cue the Oppottunity 
to profit by what F have 
learned. 1 will itnail my 
beck, for a Ihinited time 
onls. on receipt of 


10c 


This wonderful boa 
whli help vou. [1 js jro- 
fusely illustrated and 
cuitiains bictures of mans 
of tho world’s slrongrst 
} men whoin 1 have trained 
Send for it to-day. Might 
now, while it Is on your 
uuud. 


Stamps 
or Coin 


EARLE E LIEDER MAN 


Whi mot look ms bs althy oud be 
es eironu e> | am: 


EARLE LIEDERMAN, Oept. 207, 203 Bro3dway, N. Y. 





Not Toys But Real Apparatus ' 


the same as used by all operating companies. 
You had beller send us Your order immediately 
to insure prowpt delivery, as this equipment 
will not last long at these prices. 


110 Volt Hand Generators....3 bars. each $3.00 


4 bars. each 4.00 

5 or 6 bars. each $5.00 

Telephone transmitters with arms. each. of 
Good ringers complete with ue each... 50 
Telephone receivers, each. SWATls » 0 aes 025 
Condensers. '% to 2 M.F., each......... an .90 
Induction corls, Co, en 250 
Relays. each ............ MMe oraer alavarereianale 1.50 
Repeating coils, each... ...0ccc cere caacn 2.00 
Real complete C.8. wall type telephone. 4.50 
Slightly used dry cells. per dozen........ 1.25 


Please send ineney-Order or cash with your order 


ELECTRICAL SPECIALTY COMPANY 
Dept. E, 128 So. })th St., Philadelphia. Pa. 
Dept E, 4s8-5u0 So. Front St... Columbus. Ohio 


MATYSEK 


The Way to 


STRENGTH 


Take the SHURTEST. SUREST path to 
tuberb vPhssicnl development. 


BE EFFICIENT 


ISUCCESS! The achievement of that 
wileh we desire, ARE YOU SATIS- 


FIED? 
TODAY! 





EXTRA! JOIN! 
Matysek Physique Exercis 

S SUPERIOR DEVELOPAIENT CONTEST 

a 6 Prizes 
Etveryhody has a vhance—-lean. Naglual. Fat. Strong. 
For Bouklets of further Information wrlre NOW. En. 
ttles close Apel) t0th. You will oot rexret your enrott- 

ment. Euictose Ge ln staaaps for malling. 


PROF. MATYSEK 
ROO@ms 2-4, 629 N. Lakewood Ave.. Bahimere, Md. 


SHUT YOUR MOUTH! Nase as Nature lntrendcd 


Avold dan- 
geerotusa 
m oc vw t h 
breathing 
which courts 
deadly Snfec- 
tlon of lungs 
and throat 
thru !wprop- 
er frratning. 


| Hreathe ‘Throurth your 





“Snorenomoro”™ 
1, 02J0WOuas0US,, 


annoyances 

** Hreathe - Rite” 
mele of geld wira 
and aluminum 
pads. indorsed hy 


The atr ls full of 
virulent germs, 
mouth breathers In- 
hale them and aro 
In ¢anstant peril. 

Wear without physicians. 


Best Sopply Hooses Hare Them. Boak!ri Free. Price $2 00 
BREATHE-RITE CO., Dept. 1,Ann Arbor, Mich, 


Telegraph Pictures 


BY ELECTRICITY 


A complete sat of txo machines of 
this marvelone eqnipmrnt for only 
$29.50. instructive. mystifsing and 
useful. Thies pleture of I'resident Wil- 
eon was telegraphed! hy these machines. 
WI1U tranamlt Plettires, maps. draw- 
ings end Band eritleg. VPieture tole- 
araPhing Is the coining seclence. Write 
locas 


J, LEISHMAN CO, Dept.T Oreo, hah 





















~ Jia: AWE) 


BIG MONEY SAVINGS “FOR YOU 


ca» Used and rebuilt motoreyelea, eingle and twine. 
$25 to $100. Used bie clee, 35.00: tao- 
dems, $10. AN machines guaranteed 
le good working order. New bi- 
escies and motorcycles at Fac. 
aa pricea Y¥eo save dealers’ 
rohtea. bfolorercle 
seobite tires too bad 0. - 
p line of parts ap sppile 
ratslog Oeninger Cycice Co., Roc ester, NM. ¥. 


ene 16 SO HOLLARS 


lou be nefit 














y mentioning the “Electrical Experimenter™’ 


ELECTRICAL EXPERIMENTER 


door cannot be opened by a servant until 
the inner door ‘4 shut and locked. \Vhat 
you can't get via the servidor—ain't! There 
are two shelves in the servidor which might 
accommedate a special order of ice cream 
soda or near-beer from the tap-room, but 
mostly, so my giide explained, the servi- 
dor is intended for clothes intended to be 
prest over night, or at any time by the 
hotel valet, and for soiled linen. 

The modus operandi of the servidor fol- 
lows :—Suppose you, the cuest, have a suit 
ot clothes which you wish prest, and have 
just arrived at the hotel. anc wish to re- 
ire at once. You call the telephone opera- 
tor via your room telephone. and inform 
her that you have a suit of clothes which 
you desire prest by the house valet. She 
does the rest. You go to bed and forget 
abont it. Next morning you awake and 
open the inner door of the servi-"door”, 

“pressed-O" ! 
and span as ever before, and perhaps if you 
are lucky. you might find a couple of five 
dollar silk shirts and a nice roll of clean 
collars in your servidor, but how could you 
be expected to be able to tell to whom they 
heong out of 3,500 guests! Ennerhow, as 
Abie Kabibble might say. the guests at this 
hotel are all rich anyway. At least they 
look it!'N? But this is only the start of the 
tale of the servidor. for you can press one 
of two buttons on the inside of the door, 
and open or close a sound-proof ventilator. 
Also there is another very elaborate and 
clever mechanical conception incorporated 
in the knob and lock of the door—this takes 
the form of a sinall pin about thle size of a 
lead peucil. placed jtust under the knob on 
the hall side of the door. If one of the 
attachés (in everyday English, the cham- 
bermaid). tries to enter the room while it 
is occupied, she will ascertain this fact 
without having to rattle the knob about 
fifieen dozen times, and chuck you into a 
French fit, wondering if one of the Bolshe- 
vik geiitiemen is calling on you with a 
bomb. She simply presses her finger ou 
ihe projecting pin, just nuder the knob. If 
the pin resists the pressure of the finger, 
then the room is occupied: if not, it fs un- 
occupied. Simple yes. but someone spent 
a lot of time to “dope” this out. 

The conveniences to be found in the 
guests’ rooms, no matter whether large or 
small, are all similar, and designed to give 
the titmost comfort and homelike atmos- 
phere. The basin in each bath room is 
fitted with three spigots, the two outer ones 
giving hot and cold water, while the center 
spigot yields ice water, cooled in the hotel's 
large private refrigerating plaut driven by 
electricity, located tn the basement. The 
rooms as well as all of the halls are 
cleaned by vacuum cleaners. thus doing 
away with all dust. besides keeping the car- 
Pets and draperies thoroly clean and germ- 
proof, 


The double rooms do have the cutest little 
“twin beds” you ever laid eyes on. Each 
one is fitted with a handsome brass reading 
lamp attached to the head of the bed. and 
provided with a silk shade and chain pull 
socket. Yes, you can read in bed if yon 
want to at one of these palatial hotels, Be- 
tween the beds or alongside of the single 
beds, there is a tclephone and night lamp 
table, which also comes in conveniently to 
hold the immortal “ice water” pitcher. In 
some of the suites of rooms inspected, the 
furnishings are very attractive, including 
large peclestal style clresser iamps with silk 
shades, on ihe lureau for smlady, and alt in 
all the guests can really feel at home, just 
as much as if they were in their own resi- 
dence. We should not forget the electric 
curling iren heater and the electric fan. 
Perhaps if vou feel so disposed, you would 
like to have something piping hot made in 
the chafing dish. If so. one of the maids 
will bring vot) an electric chafing dish, 
which can be easily connected to a special 


and | 
there is your suit as spick | 


= ————— 


electric floor outlet provided for just such | 


a purpose. 
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‘TABLETS 


Grippe 
Cold 
in the 
Head 

Headaches 
Neuraigias 
Spanish Influenza 


Women’s Aches and IIls 
Rheumatic and Sciatic Pains 


Ask Your Druggist for A-K Tablets 


(If he cauuot supply you, write us) 


Small Size Dozen Size 


10c & 2 OC 


See Monogram MK on the Genuine 


The Aatikamoia Remedy Company, St. Louie, Mo. 


Write for Free Samples 




















The Electric Safety razor makes shaving a 
Pleasure. Blade vibrating 7,200 times a minute 
cuts the beard smoothly and without slightest 
pull or irrltation—feels like a gentle hiassage. 
Can be used with or without electric current. 


AD users of the Lek-Tro-Shav speck well of it 


A Dorher says—''tIave shaved for years and hare 
never used any shaviux flevice near ils equal. 

A hoine user savs—‘'*The most pleasing shave I’ve 
ever had in my life. Shaves my face Closer than 
vsed lo shave. but there Ils no after Irritation or tll 
effects as 1 usually cet from another razor.”° 

No. | Mado for usé from Ligh! Socket. 
No, 2 Mada fer use from Dry Battery. 

Write for ilhrétrated clreslar describlag Lek-Tro- 

Shar Safety Razor fully. 


VIBRATING ELECTRIC RAZOR CO. 
Dept. 122. Omaha, Nebr. 


EASIEST SHORTHAND 


Learnin Seveningat bone sstudys 
thea eceuira spred 
Sberthand. Amazingly ‘ci Writs 
easy. APproved By exper 
dietation, macaw, | 
piktly ae Spoken. afta “bie? 
plossent practice. Fevorite me- 

od for pereonel ose; —_ potes 


g help fy aay 


RANA QRass oss 000 Chenemerhensqnemearheau © 
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t lectures, meetings 
genus] dlary. Bl 


























ae buolpeea; 
yoor efreer. Userdiin A 
oer echools: by, publ 
rapbe 
=for h people, laclud evo Proof Lessens 
Goathneas ond ltr ocbore withTestimanials ‘roe, postpald. Address: 


KING INSTITUTE. FL 300, StatlooF, MEW YORK CITY 


ombination A. C. and D. C. 


Eight Inch DESK FAN 


detachshle ping and & ft. of cord. 
Will operate on A.C. or D.C. current. 
WwO to 125 volts. 30 Io 60 e¥cles: 
welght 10 (hs.: black enamel flnipi; 
Helehbt 11% ja. A real fan—not a 
toy, Prico $6.50. <Agruls wanted. 


THE TEWNO CO. 
150 Chambers St.. New York _ 


'PHOTO CRAFT 


{THE NEW PHOTOGRAPHIC JOURNAL 


Devoted to the Art of Picture Taking and 
Nature Work with the Camera. 


Four Competitions with Valuable Cash Prizes 
Leading to a Fifth. 


Send 10c for three months’ trial subscription. 
Photo Craft Magazine, Ann Arbor, Mich. 


Fy cunt 


Publishes 
eash art assignments. 
lessons and articles oo Car- 
tooning Designing. Niustrat- 
ing. Lettering. and Chatk- 
Talking. CSriticises amateure’ 
work. Fol] of Interesting and he!pful Infor- 
fPatlon far artiste and art atudents. lisfec- 
tory or money refunded. 10ccntaa capy.4l oyear. %~ 


Send#1 NOW, atampe or bill. 
STUDENTS ART MAGAZINE, Deot 441, Katamazoo, Mich 
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The “Room Service”, as it is called in 
all meocern hotels, and which covers the 
serving of meals in rooms, is very carefully 
worked out, in the “Pennsylvania” and the 
“Commodore”. .\t the “Pennsylvania” the 
system works out in this fashiou: Suppose 
for a moment you are the guest, and that 
you decide to have breakfast served in your 
room. You call up the telephone operator 
and give her your order. She writes tt down 
on her memnorandum pad, and as soon as 
you have finished, she writes it on her 
telautograph transmitting Platen. Then two 
important things immediately happer—tio 
telantographs reproduce itn writing your 
exact order for the meal, from coffee to 
cigars. one telautograph announcing your 
order in the “room service” kitchen in the 
basement.—while the second. telautograph 
connected to the samme circuit, but situated 
pm Your room Hoor, reproduces the order 
in writing before the “floor clerk” on your 
floor, and this is the first notice that slie 
receives that you have ordered a meal. The 
eysiem works ont very beautifully in this 
wiv, and gives the greatest expedition pos- 
sible to rapid service. Each floor has its 
owih service pantry, which contains all ordi- 
mary things such as bread and butter, and 
which are supplied from this pantry. In 
this. room therc are also antomatic high- 
anced electric dumbwaiters communicating 
with the “room service” kitchen in the base- 
ment, wud as soon as any broiled meat, 
such as chops, steaks, etc., are prepared in 
the main kitchen, they are whisked sky- 
ward cid the automatic dumbwaiter to your 
flauy, Avs soon as the dnmbhwaiter reaches 
thie fleor, a buzzer starts signaling the fact, 
buzzing continnously until tle door is 
opened: the victuals are removed and the 
door closed, after which the dumbwaner 
is dispaicied kitchenward. By means of 
4 flexible cord and plug and a set of 
jacks, one for each of the 19 floors, the 

itehen service dumbwaiters may be dts- 
patched rnof-ward aud caused to stop at 
aay floor antomatically, simply by inserting 
ihe plug in the jack corresponding to that 
particular floor, When the meal is ready, 
one of the room service waiters stationed 
ei your floor serves the meal in your room, 
and amvariably of course. a talile has to be 
provided for this purpose. Eventually, we 
presume, the servidor idea will be extended 
ana amplified, so as to permit the serving 
of meals, altho this 1s questionable for the 
reasons already stated. 


Returning toward the lower regions of 
the hotel, my guide piloted me down a long 
hallway on one of the lower tloors, and we 
inspected the children's open-air playground, 
arranged in one of the large courts of 
which there are several, and ended up this 
part of eur inspection trip, by looking over 
the large ladies’ and gentlemen's “plunge”, 
provided with large deep pools, and every 
canverience imaginable. The “plunge 
riots im general are provided with steam 
ranms, hot rooms, massage and silent rooms, 
drying and rubbing rooms, etc. while the 
women's phinge apartment contains specially 
fitted’ dressing and rest rooms, as wel] as a 
manicure and hair-dressing parlor and 
chirepodist. 


Just as we were leaving the plunge rooms, 
we were surprised by seeing two nurses 
“assing down the hall just ahead of us. 
por inquiry we found that the hotel man- 
agement had not even overlooked such a 
possibility, and one to be conjured with 
when such a large number of guests are 
considered. Not only was it surprising that 
the hotel should include a “hospital,” hut 
it also developed that there is a physician 
always present. Thus the guests have al- 
ways available hospital and medical atten- 
tion for any emergency. Of course, for any 
protracted illness, the patient would have to 


be transferred to one of the regular city 


hospitals. One does not even have to leave 


ELECTRICAL EXPERIMENTER 


the buildity in order to get a prescription 
filled, as there is a large and complete drug 
store on the street tloor, which is accessible 
froin the interior, 


In various parts of the hotel, where the 
architects have found room for them, one 
suddenly bumps into unsuspected scenes of 
activity. On some of the lower floors, as 
well as in spare rooms on the roof, one 
finds carpenter shops, painters and decora- 
tors shops, an up-to-date upholster, shop. 
yes, even a silver-plating room (for taking 
care of the vast ainount of silverware used 
in the dining rooms}, employees’ club rooms, 
plumbers shop, etc., ete. 


A. few words may be said here concern- 
ing the elaborate kitchen equipment at these 
hotels, and it is indeed a great revelation to 
see how cleverly the engineers who designed 
these departments have worked out their 
problems. For example, all the soiled 
dishes from any of the dining rooms are 
practically never touched by human hands, 
after once being removed from the dining 
tahles. They are placed in metal carriers 
resembling large drip pans as soon as they 
pass the dinuuig room service dour, Here 
they are placed on continuous moving plat- 
forins, which travel along at a constantly 
changing angle, so as to utilize the power 
of gravity, and eventually the dishes reach 
the dish-washing department, which is qutite 
an establishment all by itself. The dishes 
are washed by plunging them into large 
tanks filled with steam and boiling water. 
Every germ is thoroly killed as soon as he 
hits the tanks, and the dishes are then 
rinsed im other tanks filled with boiling 
water, which is so hot that the dishes are 
dried as soon as they emerge from the 
tank, due to the rapid evaporation of the 
water vapor remaining on them. The clean 
dishes are then whisked away on another 
continuous moving platform, which takes 
them back to their respective kitchens, The 
scenes in these great kitchens are ones that 
you will not readily forget, once having vis- 
ited this important department of the great 
hotel organization. Here we see dozens 
of [trench chefs preparing the various 
meats aud cooking them. It would be a 
great revelation to any housewife to see 
how rapidly the cooking is accomplisht. 
Steam, gas and electricity are used in the 
Various ranges and stoves used for cook- 
ing the various foods, and there is a spe- 
cial kitchen fitted with all electric ranges 
and stoves, which is called the “home cook- 
ing kitchen”. This kilchen is one of the 
features of the “Peunsylvania” and is in 
charge of an expert dietician. Any guest 
who has gastronomic trouble or for other 
reasous may desire to have a piece of pie 
“hike Mother used to make” with its full 
quota of calories and other toothsome 
units, can have just what his stomach craves, 
When the writer visited the kitchen, it was 
near dinner tine, and the chefs were busy 
cooking squabs by the hundreds in the 
gigantic ranges, chops by the same number, 
and steaks by the dozen, not to mention 
French-fried potatoes by the bushc]. Other 
activities of the Culinary Department in- 
clude ice-cream making, pastry and candy 
inaking, etc., etc. One of the most: wonder- 
ful sights in this important section of any 
hotel, and particularly in this giant of all 
hostelries, is the storage room, where 
wagon-loads of vegetables are kept, not to 
nention several auto-truck loads of meats 
and fish. Varge, thoroly ventilated refrig- 
erators, kept cold by the ammonia com- 
pressor plant operated by the hotel, main- 
tain a constant degree of cold in them. 


Of course, there are the usual wine cel- 
lars, one of which extends the whole block, 
not to mention large rooms filled with snow 
white linen, shining silver and glassware 
and crockery. enough to stock an avcrage 
department store. 
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FLECTRICITY! 


ERE’S just the book on 

Electricity that you need 
to answer your many ques- 
tions—to solve your knotty 
problems, lo teach you new kinks, 
to be your memory for tables. rules, 
formulas and other Electrical and 
Mechanical facts that some people 
try to carry in theit heads—and fall. 


With this “Little Giant” I. C. 5. 
Electrical Fngineer’s Handbook in 
your pocket, toolchest, on your 
work bench, drawing table ordesk, 
an hour or a day need not he lost 
“digging up” some forgotien rule, some un- 
familiar fact; you'll just turn to the very com- 
plete index and get it ‘in a jiffy.’" Just afew 
of the subjects treated are: 


Electricity and Magnetism; Electrical Sym- 
hols: Batteries; Circuits; Maenets; Direct and 
Alternating Currents; Dynamos and Motora; 
Belts; Shafting; Electroplating; Electrical 
Measurements; Meters; Arc and Incandescent 
Lamps: Mercury Arc Rectifiere: Transformers: 
lnsulation; Electric Cars; Single and Multiple- 
Unit Control; Transmission: Rail Welding: 
Tahles of Wiras— Sizes, Capacitiea. ete.,— 
Mathematical Rules; Formulas, Symhola Tables 
of Conatants, Equivalents, Roota, Powera, Re- 
ciprocals, Areas, Weights and Meaaurea; 
Chemistry; Properties of Metals: Principles of 
Mechanica: First Aid, etc. 


The Electrical Engineer's Handbook Is one of 22 
1. G. &. Handbooks covering 22 Techaical, Sclentific and 
Commercial subjects. (See titles in soupan helow.) 
They have the contents of a full-size book condensed 
Into pocket-size ready to go wlth you anywhere and 
he at your Instant command. Suhsiantialiy bound in 
cloth, red edges, goldleaf stamping, printed from new 
clear, readable type on good Quality book Dapber and 
lilustrated wberever a picture will help. 


No Risk Money-Back Offer! 


The price of the famous I. C. S, Handbooks, of which 
more that 2,000,000 have been sold and ara in practleal 
everyday use, is §1 per copy. So confident are we 
that you will find them exactly what you need for 
ready reference in Your work, that we stand ready to 
promptly and cheerfully refund your money If for any 
reason you are not fully satisfled with their value. 
Simply send & letter or the coupon below, enclosing #1 
for each book wanted. tfat anytime within 10 days you 
wish to return the books, your moncy will be refunded. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 6185 Scranton, Pa, 


j INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 6185, SCRANTON, PA. 


l enclose &_ —_. — forwhich send me postpaid tha 
Handbooks marked X.at $1.00 each, I may return any or 
alland get my money back withiu ten days from recelpt: 


Electrical Engincer‘'s Advertiser'a 

Teleph.and Teleg.Engtoeer’s |) Business Sfan‘’a 
Mechanic's Bookkeeper's 

Steam Engineer's Mtene. and Corresponodent*’s 
Westinghouse Air Brake Salesman’'s 

Civil Engineer's Window Trimmer's 
Coal Miner's Conon Textile Worker’e 













Sa ote 
toed 
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Concrete Fagineer's Farmefr's 
Building Trades Poultryman's 
Plumber's aod Finer's Matiner's 
Chemist's Automobiles 
| Name 
Street 
and No. 
a City. — Stste_ _ 








Do You Want to Know 


HOW TO DEVELOP 


Vitality, Energy, Endurance, 
Nerve Strength, Muscular 
Strength, Perfect Physique? 


Aly FRFE BOOKS, “The Whys of Exer- 
F-else™ and ‘‘The First and Last Law or Physi- 
eal Culture,”’ tell you if you are weak or un- 
derdeveloped, how to grow stfong; if strong, 
how to graw strouger, They exnlaln how te 
develop the lungs add muscle. the strong heart 
apd vigorous digestion—in short, how to im- 
prove health and strength Internally as well aa 
externally, SEND TODAY —-NOW—for thega 
FREE BOOKS. Enclose ic in stamps to cover 


1ostare. 
PROF. H. W. TITUS 
56-58 Cooper Sq. Dent. 602. New York Clty 






NAKE $5 TO $I0 PER DAY EASY, 
SELLING A WONDERFUL NEW INVENTION. 


The Q & Target Pistol shoota shot 190 feet; wooden 
arrows, 20 In 30 fect with surbelsing "ower anu accuracy, 
Send le (eon) for sample, ternia, a 
ve. Qur q S Special. 25e for 
the older boy anid grown Pourle. 3e 
extea for pustage and packing single ordees. 










The Q. S. Novelty Pistol Co., Delanson, N. Y. | 


Vou bencfit by mentioning the “Plectricel Experimenter™ when uniting te advertisers. 
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Mesco Telegraph 


Practice Set 
For Learning Telegraph Codes 


" 









The Practice Set comprises o regular tele- 
raph key, without circuit breaker, a specia) 
high pitch buzzer, one cell Red Seal Dry 
Battery, and four feet of green silk covered 
flexible cord. 

The key and buzzer are mounted on a 
highly finished wood base, and three nicke} 
plated binding posts are so connected that the 
Set may be used for five diliferent purposes. 
List No. Price 
H2 Telegraph Practice Set, with Bat- 

temy.and Cord. .. .wss.se+sssccc . 93.24 
Weighs 4 lbs. packed. 

Price does not include postage. 


MESC 0) Combination Practice Set for learniog the Morse 
and Cootinental Visual and Audible Codes 


















This outfit is the only reliable instrument which 
will ensble studenis to hecome Proficlent pperators 
in ihe U. S. Naval Service, because tt ts equipped 
with & huzter and niniature lamp @nabilng the 
user 10 master both the risual and audible signals 






aquickls, 
List No, 52—Practice Set with Red Seal Bat- 
PORVS ANG COCO ence ore ee ee $4.05 






Walghstibs.packed. Price does nol Inciude postage. 


Send for the New Edition of 
Our Catalog W28 


tt Is pocket size, contains 264 pages, with over 
1,000 (tltustrations. and describes tn plain, elear 
Ignguage all about Bells, Push Buttons, Battertes. 
Telephone and Telesradh Matertal, Electric Toys. 
Burglat and Fire Alarm Contrivancees, Electric Call 
Bells. Electric Alarm Clocks. Medical Batterles. 
Motor Boat Horns, Electrically Heated ApParatus, 









Battery Connectors, Switches. Battery Gauss. 
Wireless Telegraph tnstruments, Ignitlon Suopiles, 
etc, 





Send for the Catalog Now 


Manhattan Electrical 
Supply Co., Inc. 


NEW YORK: CHICAGO: ST. LOUIS: 
17 Park lace t4S Wells St, 1106 Pune St, 
San Franelseo Office: 604 Misston St. 


IMMEDIATELY 
Civilian wireless operators are | 
in great demand owing to the | 
expansion of our Merchant | 
Marine. Pay has increased to | 
$110 per month and all ex- 


penses. 
Wale for booklet giving full particulags about 


The Best Radio School in New York City | 
Y.M.C.A. 


86th St. and Lexington Ave. 
New York 















East Side 
Branch 
Lenox 6051 














WIRES © Rue 
OK fate nd 


PRACTICAL WIRELESS TELEGRAPHY Savea 
_ €. Bucher Dollar 


By € 

and THE WtRELESS AGE for one year, 
$2.75. Resgulor price. $3.75. 

WIRELESS PRESS. §NC., 33 ELM ST... NEW YORK. 





You benefit by mentioning the 
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SCIENCE IN SLANG. 
(Continued from page 911) 
the wireless more of a success, but who 
have not had the public notified that they 
pulled a good one. 

“Old Doc. Fleming got a good one in the 
form Of a ‘valve. which is a lot Jike the 
andion. It was a close second in the patent 
ofhce and only lost first place by much wrin- 
kles and perspiration on the part of a wise 
old judge who weighed the proposition like 
a pair of assaver’s scales. 

“Then suddenly just when we kiss the 
dear old war good-bye, in drops old man 
Jimmy Rogers. He steps up on the platform, 
puts up ltis hand and says, says he: ‘Sh, 
boys, before you put up your aerial zing~ 
magics, see me! Nix on those aerial 
wires! We say: ‘Thehellusay. \Whazze- 
matter with our good old aerial?’ 

“"Not much,’ says Jimmy, ‘except that 
aerials are all wrong. Besides you don't 
need ’em. Just you take a hundred feet 
of rubber covered auto cable and bury it 
three feet underground into a trench, savvy? 
Hook the loose end to what was once your 
aerial connection and, presto, in come the 
messages louder’n a goat on a tin rool. 

nd you receive twice as far as before, 
AND the old girl static, who used to tease 
the life out of you, is gone for good, along 
with the war. Simple, if you know how?’ 

“I guess that is about all for to-day— 
now for tomorrow. \WVe may be able to 
carry around in our pockets a ’phone that 
will enable us to talk to our colored friend 
in Africa—when we are in Siberia or Sing- 
Sing. The present wireless is a great suc- 
cess—so was the Roman chariot, but the 


, 
: 


a 


Handley-Page aircraft has it over the old 


go-cart in more ways than altitude. 
“Where are we in the art of cultivation? 
We thought that we had it down like a 
scenario until Luther Burbank showed us 
that cactns did not have to have their stick- 
ers and the little posites that we wear on 
our coat lapels could aspire to the rain- 
bow. Way back in the old ignorant days, 
when a gink thought that it was no worse 
to marry his sister and raise a colony than 


we consider a divorce or \Vall Street plav, 


there lived an old bird who observed that 
a little hoeing and so forth would not hurt 
a wheat stalk and that other growths were 
helped therehy. 1 don’t remember the guy's 
nName—it was so long ago—but it seems he 
was an Egyptian, I would not say for sure 
though. 

“Now look how long ago it was when we 
got out of the boyhood stage in the clectri- 
cal gaine—there are a string of years ahead 
us yet—perhaps sone electrical Bur- 
banks will show up. Don't get it in your 
head [ am slighting Edison. Tesia, Stein- 
m¢tz, Marconi, De Forest, Fessenden, and 
others who now have the WATT under the 
microscope and wearing their glasses at 
that. What would Caesar have done had he 
possest a machine gun or a telephlone—what 
would Edison do with the observations and 
discoveries of the years to come? Men, 
we are moving! Moving as men have never 
moved before!” 


PREPARED TO DELUGE GER- 
MANS WITH GAS. 

Statements that America next spring 
would have smothered the Gerinan front 
with undreamed of quantities of poison 
gases, that Edgewood Arsenal thru gas 
production would have brought about the 
capture of Netz, that America alone would 
have had ten tons of mustard gas to Ger- 
many's one, and that our chemists had 
surprises of which German scientists never 
dreamed—all these facts were recently dis- 
closed by the War Department. 

Colonel! Bradley Dewey, who was in 
charge of gas defense production, said that 
a mask had been evolved which required no 
nose clip and no piece in the mouth. A man 
could wear it 
in it. 


{} 
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FREE 


To Every Experimenter Reader 


COMBINATION OFFER 


Send at once for this interesting and valuable 
collection. Send only four cents in stamps to 
cover postage. There is no further charge. 


N-S Co. Catalogue C-3 


War edition. Thousands of oxperimenters the 
world over already have this edition. Don‘t miss 
Getting It now. Lists wireless goods, electri¢al 
and experlmental supplies, educational toys, 
unique novelttés. Also contalns much useful in- 
formation, Free on request, 


Latest price revision supplement 


Applying to Catalogue C-3. Contains latest last 
minute Prices changes so that you will know cD 
actly whet each item in the eatalogue is going 
to cost you without troublesome and dolaying 
correspondence, Free on request. 


Code Chart 


Very neat and practical. Presents atl tbree tale- 
Sraph codes. Pockst sl20 so that you conveniently 
ean aerey it with you while learning. free on 
request, 


Chemistry Supplement A1 


Presents a very fine Hst of pure chemicals and 
approved apparata for the experimenter. Our 
“one price-for-all-chemicals” plan will Please you, 
we Know. Makes ordering simple and utmost 
value assured, Complying with the request of 
hundreds af our experimenter friends we have 
established a chemistry department, Stocks are 
of the freshest, assuring good results. Yau 
should have our list. Sent free on request. 


Chemical Experiments 


Deseribes a series of the best clossical expert- 
ments in chemistry. Clear, concise directions. 
Vory instructive for the begliuner. Compiled by 
an expert chemist. Freo on request. 


Litmus Paper 


Free sample of our best Quality chemists alkali 
and acid test papers. Used in every laboratory. 
Generous sampio litmus paper free on requeat. 


All the above free for the asking 


Send 4c in stamps to cover postage. No obliga- 
tion, Only 1 set sent to ony one addrasa. Just 
write “Send Free Combination offer’ ati enclose 
postage. 





(he Cc 


EAMONN: 
Formerly The Electro-Set Co. 
1874-76 E. 6th St. Cleveland, O. 


=i ’ ONLY 
nsitive Microphone $ry5) 
This instrument is offered 7 
at an extremely low price. 
It is excellent for building your 
owo amplifier, Can also be used in 
many experiments where a Sensi,» 
tive microphone is required, 


Detectagraph, $15 


detecting instrument 
of marvelous sensitivity can 
be used for detecting secret 
conversations. Outfit consists 
of Sensitive Transmitter, 25- 
ft. Black Cord. Recciver, 
Headband, Case and Battery. 


Send for One Today ond 
Convince Yourself. Deloetagraph $15 


THE $15 MICROPHO 
DEAF-PHONE 


is a sUper-sensitive instru- 
ment which has been devel- 
oped to mect the demands 
for a practical and efficient 
hearing device at an extreme: 
ly low price. It is equal to 

= any $35 instrument made and 
superior to most of them. The outfit conalats of One 
Super-Sensitive Transmitter with cord eonnector;: One 
Suber-Sensltiva Eor Pleee with amall black cord; One 
Black Single Headband; lack Case and Two Bat- 
aries. WRITE TODAY FOR FREE BOOKLET 


G. BOISSONNAULT Co. 
26 CORTLANDT STREET NEW YORK 
Makers of Super-Sensitioe Aficrophone Apparatus 


es 






| Super-Se 







































WIRELESS TELEGRAPHY 


Mure 14 wecke Course prepares you for MERCHANT 
MARINE paying $2110 per month and extiensea. 
RADIO INSPECTORS recelyo $1,200 to $3,500 per 
Year, Our instructurs are licenaett by U, S. govern- 


vient; school Cully equipped and largest of ita kind in 


America, Tultion small and payabla weekly. We 
suarautes to qualify you, “Board and rovta in Wash- 
migton at roasonablo rates while taking the course. 
larticulata on request. SERVICE RAOIO SCHOOL, 
902 Pa. Ave. N. W., Washington, 0. C. 
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DO RADIO WAVES TRAVEL 
ABOVE THE EARTH 
OR THRU IT? 


(Continwed from page 872) 


stalling later stations wider aach conditions. 
fo examine very carefully the topography 
or rise and fall.of the country over which 
this radio evstem. wis lai operate. Fig. 5 
shows a more idenl condition for the op- 
eration of a radio statinw in a valley, and 
one which has proven to he entirely suc- 
cessful in practise. Here the surface waves 
have a chance to follow the contour o1 the 
eround, as shown, and the antenna 1n con- 
sequence receives a full quota of energy 
From the waves as tlicy pass across it, It 
is conceivable in the case illustrated at 
Fig. 4 that the etheric space-wave com- 
miment at B, may become totally a space 
wave without a grotinded foot, and tls 
would account all the more readily for the 
station in this case not receiving any signlals. 


Some very interesting experiments were 
made some years ago on the relative effic- 
tency of ground antennae and which were 
reported in the journal “Jarbuch Fir 
Drahktloxse Telegraphic und Telefonie’, and 
the essence of these tests is illustrated 
diagrammatically at Figs. 6 and 7. The in- 
vesticater, Kiebetz, working with such an- 
tennac, utilized one form composed of in- 
sulfated? conductors placed in an open 
trench, as shown in Fig. 6, and later he 
eovered the trench over with boards and 
piled soil on top of it. The more soil he 
place] om top of the trench, the weaker 
the signals became. until finally none were 
receteed at all. This showed apparently 
that if wireless signals were to be received 
by am ordinary ground antenna, it must be 
placed im close proximity to the earth’s 
suriace, as 1 have already described in the 
opening part of this article, or else m a 
more of less shallow trench, the top of 
which is open and not covered with any 
“citieetive substance or material. The dia- 
erams, Figs. 6 and 7, show how the gliding 
composite waves, with their ground com- 
puments, cuit across the antenna wires in the 
ape trench, while in the closed tcench, the 
ground waves or “feet” glide over the 
raed contour of the soil as shown, and 
how the ground components, reaching but 
a stort distance below the surface as previ- 
masky explained, do not cut across the 
buned aerial conductors, and therefore no 
currents are generated in them, as the tests 
prave, 

One way in which a submarine may pick 
up wireleas messages is shown at Fig. 8 
Here the composite radio waves glide over 
the water with their ground components, 
as shown by the dotted lines. Now, if the 
slihiarime trails a heavily insulated wire, as 
shown, the upper end of which is supported 
ois Eg or more floats, then it naturally be- 
comes possible for this wire to pick up 
enétrey [rom the radio waves travelling in 
the direction of the wire, and signals will 
ie received, «As mentioned above, it is also 
possible, that by having the floats partly 
weighted so as to keep the antenna wircs 
a stort distance below the surface of the 
water, that wireless messages can then still 
he picker! up, due to the partial penetration 
of the «rounded components of the waves 
iif the water, in a readily apparent tman- 
ner. It is very doubtful if the submarine 
will tee able to pick up any radio messages, 
if it lies at any considerable depth in the 
water, say below 50 feet, with the antenna 
wire trailing along behind it, as the pene- 
tration of the wave base has been shown 
to be usually but a few feet below the sur- 
face, especially over salt water. It must be 
clearly understood, however, that expert- 
ment as well as theory both show tliat the 
penetration into moist carth or water m- 
creases with increasing wave length. 


Hence it is that of late, as the wave Jengtlis ! 
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BRANDES 


ona 


Wireless Headset 


means 


SENSITIVENESS 


And sensitiveitess means more than 
an ability to receive weak signals. 
See It means bemg able to bring out a 
Brandes “Superior’? Head Set, com- : eas ee 
Pistons iat alien “oA, pratcssion- clear, unblurred sound, casily dis 
al set within the means of every ama- — tinguishable in spite of static dis- 
tenr, 2000 ohms. : 
turbances. 





The sharp, readable tone obtained by Brandes receivers is due to long 
and careful experiment—and to the fact that both diaphrams are 
matched for tone and pitch, 


TRY A BRANDES HEADSET--AT OUR RISK 


Test Brandes receivers against ary other make. If vou do not find | 
the Brandes superior in clearness, sensitiveness, and range, your money 
will be returned without question. 


Order a Brandes Headset today—or send +c for Booklet “E” with complete 
description of Brandes receivers. 


C. BRANDES, INC. 


Wireless Receiver Specialists 
ROOM 814 32 UNION SQUARE NEW YORK 


= ————____{_ a ce 
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Complete line of Brandes receivers for those in Western States and Pacific 
Coast. Catalogue “E" on request. 


Balboa Building FORD KING San Francisco, Cal. 
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Radio Amateurs! 


BUY PARTS AND MAKE YOUR OWN SETS 
Large Stock of High-Grade Radio Materials Left on 


Our Hands Because of Cancelled Government Contracts 


BARGAIN PRICES WRITE FOR COMPLETE PRICE LIST 















SMALL 


Variable Air Condenser Split Head 
90°, aluminum plates, 


Band 
rigid construction, capaci- . 
ty .0005 mf. Can be used = Galena Crystal Detector Units Best grade light 





















ieee anntGr a ney complete. Crysta] mounted inside weight nickel- 

capreny i high ae weather proof caze. z Knob and plated adjustable 
: contact Spring mounted on micarta : - aa 

assembled condenser at a : p car pteces will 


base with binding posts. Close : 
lower price than most regulation, wide range of ad)ust- fit any head 


rae ae aoc ment, variable pressure. Each $1.80 phone. 


. : Crystal detectors licensed under 
painter, teady to mount patents of the Wireless Specialty 50c each 
on panel..... Each $4.00 Apparatus Company of Boston 


DE FOREST RADIO TEL. & TEL. CO. 


1391 SEDGWICK AVENUE - - - NEW YORK CITY 
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You benefit by mentioning the “Electrical Egxrerimenter” twhon writing te advertisers. 
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TWO TYPES OF MICA TRANSMITTING CONDENSERS SUITABLE FOR 
MODERN AMATEUR APPARATUS. 21000 VOLTS. .004 MFD. : 


Make Your Wireless Apparatus Send Further 
Last Longer and Work Better 


The wireless amateur and experimenter is once more busy constructing 


apparatus for use the moment that orders go forward allowing amateur 
stallions to open. 


The kind of apparatus you used before the war doubtless answered your 
purpose nicely, but just consider the tremendous advancement made in the 
art during the past two years and you will appreciate your modern apparatus 
must contain several new types of equipment to bring it up to date. 


DUBILIER 


MICA CONDENSERS 


proved their real worth jin the Navy. the Signal Soe and as a part of the equipment of 
the fighting Airplanes both here and abroad since 1916. 


You can now purchase a genuine DUBILIER MICA CONDENSER for your new set for any 
voltage and capacity. hey replace Leyden Jars with greater et'iciency and without brush 
discharge and with negligible losses. They are compact and indestructible. 

Made in any capacity and up to 1.000.000 volts. Special condensers supplied for ex- 
perimentai work. 


Used in prec ee every Government installation. 


DUBILIER MICA CONDENSERS are now ready for your use. 
Type A Navy Type 
-002—21000 volts..... tases. SO7.08 $18.00 
.004—21000 volts.......... 20.00 35.00 


DUBILIER CONDENSER CO., Inc., 217 Centre St., New York 


For Great Britain, Address DUBILIER CONDENSER COMPANY, Lid., 
1 & 3 Stephen St., London, W. I., England 
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Boys! You Can Make Your Own Electrical Ap- 


paratus with the aid of these wonderful books 


Home-made Electrical Apparatus 
By A. M. Powell 


ARTS ase SCIENCES NOSE 






apparatus. Written so you can understand them. 
cents per copy—practieally the cost of publieatian. 
contents below and order how. The supply ts Hrlted. 


chines, Statice Apparatus. Ilome-made Latterles. Storage Cells. 


fers. cle 


meters. .Calvanometyrs. Switches. Rheostats, Telegraph Keys, Sounders. 


Shocking Caits, Spark Coils. Experiments. ete.. ete. 
Tesba Collis. Wlreleas ‘Teleplione, Electroplating. Experiments. etc., ele 
Any of these wonderful hooks wil) be sent to you postpaid fur 25 cents. 


COLE & MORGAN, Inc., Publishers and Booksellers 
P. O. Box 473, City Hall Sta., 


In Readiness Now. 


Be prepared and avoid delay. 


Three wonderful big books, chuck full of just the sort of information 
you have heen looking for and at a ptice within reach of your pocket hook. 
Each volume 1s printed on heavy puper, coltains 75 pages and over 60 
itustrations. compicte working drawings for making every sort of electrical 
The price is only 25 

See partial table of 


Vobk. t Contalns werking drovinga and directions for Making all sorts of Statice Ma- 
Transformers. Recti- 


Vol. tf eontalna working dravinas and directions for al sorta of Voltmeters. Am- 
Telepliones. 


Vol. it] containg working drawings and irections fur making all sorts of Dynamos, 
Mutors. Electric Engines. Mintature Lishling Plants. Wireless Tolegraph Apparatus, 


New York City 
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of the larger stations have been increased, 
these horizontal receiving antennae can be 
sunk deeper and deeper before effective 
screening is observed. Jlence the periodic 
“rediscovery” of the astonishing cthciency 
of the horizontal receiving directive an- 
tenna. 

So far as I have heard the first use of 
the horizontal receiving antennae was at 
Block Island in July, 1903, where we con- 
nected the receiver direct to a telephone 
line running across the island from the 
wireless station towards the Point Jndith 
(Kk. 1.) transmitter. Fine loud signals were 
thus received. 

In 1905 1 used a bare copper wire lying 
directly on the ground at New Haven, and 
then deterimined within a few degrees the 
direction of the transmitting station, by 
swinging this wire around a circle, the 
center of which was the receiving instru- 
ment and ground stake. The signals were 
lond when the wire lay in the plane of the 
station, in cither direction to or from the 
station—practically the sane for both. But 
when at right angles to tlis plane of propa- 
gation nothing at ail was received. 

But to return to your editorial, “\Wire- 
less Around the World”, it is highly unfor- 
tunate that the esteemed advertising pro- 
pensities of the Marconi intcrests should 
have made capital over this performance 
of their station in the vear 1918, when simi- 
lar performances had been on numerous 
occasions a matter of record for at least 
two years prior to that date. 

] give below a news clipping sent to me 
back in 1916 by a wireless operator at 
Awarna, New Zealand. which is self-ex- 
planatory. I have received many com- 
munications from this section which, on- 
fortunately, 1 have not felt authorized to 


publish, recounting similar “anti-podal” 
radio-transmission. 

“In connection with Commander 
Cresswell's statement regarding the 


reception al various Australion wireless 

Stations of messages sent out by Nauen 

and other places i Germany, it ts 

Stated that similar messages are re- 

ecived nightly at several of the New 

Zealand radio Stations, especially 

Awarua, which ts probably the best 

equipt in the Dominion. The distance 

from Nouen to Awarua is about 12,000 

miles, which, if tt docs not constitute 

an absolute record, is very neor it. The 
secret of these remarkable resuils 
which in less troublous times (re- 
ferring to the U’orld War) would ex- 
cite world-wide interest, hes in. the 

De Forest ultra-audion recevver—one 

of the most remarkable and simple 

pieces of apparatus invented since Mar- 
coni's first experiments. Dr. de Forest 
isan American, whe lives at New York. 

Ilis “ultra-audion” has the power not 

only of receiving the far-flung wazes, 

but can also be used as a wireless trans- 
mitter far the voice—a field as yet prac- 
tically unexplored.” 

In fairness to facts wherever atl epoch- 
marking feat of this sort is accomplisht, 
whether im science or in any field of dis- 
covery, | am sure you will agree that it is 
highly important that due credit shonld be 


| given to the frst performance and not to a 


repetition which happens to be generously 
advertised vears thereafter. 
Perhaps your article Jays unwarranted 









DUCK'S big 300 page Wireless and Electric Catalog is now, as it 
always has been, the largest and most complete and dependable 
Wireless Catalog published. Mailed for 12c in stamps or coin. Not 


sent otherwise. 

Everything in wireless wort: while is listed in this catalog. The experienced amateur will tell 
You to see our catalog hefere huying. You are thereby insured against an unwise purchase. It 
is the Beacon Light to cuide you right in the selection of your wireless apparatus. No bigger or 
better valucs are obtainable elsewhere. 

If you have nur catalog No. 11. you have our latest catalog. Do not write for another. 
a revised price list It is yours fur the asking. 


THE WILLIAM B. DUCK CO., 230-232 Superior St., Toledo, Ohio 


stress on the improvements wiiuch the Alex- 
anderson alternator today enjoys over the 
arc transmitter. After witnessing what the 
big arc transmitters are doing in Europe, 
| as well as in the United States, together 
with their simplicity and roggedness and 
the facility with which any wave length can 
be inslantly obtained, it is doubtful in my 
opinion whether the alternator will soon 
supplant the hig ares; at least. except in 
stations where one wave length only is 
required. 
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ELECTRICITY IN FAR-AWAY 
BOMBAY. 


The great success with which the intro- 
duction of electric power from the gener- 
ating statiom on the Ghats is being developed 
in Bombay is revealed by the report of the 
Tata Biedto-Electrit Power Supply Com- 
pany, The energy now being supplied to 
motors in Bombay amounts to 48,000 horse- 
power. Thirty-six olls are receiving 
power, and only the difficulties arising from 
the ia prevented developinent being more 
rapid. 


THE HOW AND WHY OF RADIO 
APPARATUS. _ 


(Continued from page 875) 


them in the proper manner for giving a 
good indication. At this point, it is well 
to mention that no matter which form of 
detector is used in conjunction with the 
wave meter. that the wave ineter itself must 
be kept at a sufficient distance from the 
exciting circuit, no matter what its form or 
make-up, so that there shall be just sufh- 
cient current picked up by the wave meter 
oscillating circuit to give a good clear indi- 
cation in the detecting or indicating device. 
If the wave meter is held too close to the 
exciting circuit, then several wave lengths 
or liarmonics of various wave lengths may 
be heard, and an incorrect reading obtained. 

For many purposes it is desirable and 
necessary to excite the wave meter so that 
it will radiate a wave length of known 
value. such as in various radio measure- 
ments, etc. Fig. 5 shows a standard method 
of exciting the wave meter. Here we have 
a high note or other form of buzzer con- 
nected with a few cells of dry battery, and 
a key or switch. This circuit ts shunted 
across the variable condenser of the wave 
meter as the diagram indicates, This ar- 
rangement will cause oscillations to be set 
up in the oscillatory circuit of the wave 
meter, and an auxiliary inductance can be 
placed near the wave meter inductance so 
as to link the two inductively, and thus 
transfer the energy electro-magnetically 
from the wave meter circuit to the auxiliary 
circuit, and which energy shall have a 
wave length and frequency of known value. 

At this juncture, the matter of arranging 
the wave meter cabinet. and especially the 
variahle condenser and its scales, etc., 
should be considered. In this connection 
we may refer to Figs. 6, 7 and 8, wherein 
several important and simplified methods 
of arranging the variable condenser scales, 
especially direct reading scales, are given. 
Fig. 6 shows a method used by the writer 
for several years with good satisfaction. 
In the scheme the variable condenser scale 
is specially made up on heavy bristol board 
or celluloid, (or else hard rubber with the 
graduations scratched in with a scriber and 
then filled with Chinese white). and instead 
of having simply the angular spaces marked 
off in degrees, and then having to refer to 
a calibration chart in the usual way, the 
corresponding wave length values for the 
coil are read off from the calibration chart 
(see Fig. 9) and marked off on the scale 
as shown in I-ig. 6 Then as the indicator 
attached to the variable condenser kuob is 
moved over the scale, and by noting which 
inductance coil is in use at the moment, 
the corresponding wave length may be read 
off directly as soon as the maxiinum reson- 
ance point is indicated by the detecting cir- 
cuit. The indicator, Fig 6, comprises a 
piece of heavy sheet brass, soldered or 
otherwise secured to the shaft of the vari- 
able condenser, and the outer end of the 
arm is cut to the form shown. with the two 
side edges bent over to retain a piece of 
Ordinary glass. With a glass cutter, a 
Straight line 18 scratched across the cen- 
ter of the glass, and this may be darkened 
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if necessary with a little black pigment. 
A piece of fine wire can also be drawn 
across the glass aud soldered in place. 
Fig. 7 illustrates a clever arrangement 
whicl also provides a direct-reading wave 
meter, and here the calibrated dial corre- 
sponding in its lay-out to that shown at Fig. 
6, is secured to the variable condenser shaft 
bclow the shelf of the cabinet. <A small 
oblong window is cut thru the cabinet shelf 


as shown, and a brass slide is placed under- 
weve Lengirn 
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calibration graphs is as follows: Consider 
that a maximum resonance point is indi- 
cated by the detecting instrument connected 
to the wave meter circuit, when the con- 
denser needle stands at 105 degrees, with 
the 24 turn inductance in use. Glancing 
upward from the 105 degrees marked at the 
base of the chart, and noting the point 
where this line intersects the curve for the 
24 turn helix, we find that the equivalent 
wave length for air dielectric in the con- 

UF Cond Cap 
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| pegrees on Condenser Scale 


100° 120° 140° 160° 180" 


Calibration Curves for Wave Meter and Varlable Condenser Here Described. To Read Any 
Wave Length Value from These Graphs, Note the Condenser Reading at Which Resonance 


is indicated. 


Then Oetermine the W. L. Vaiue Corresponding to the Intersection of the 


Vertical and Horizontal Lines with the Proper inductance Graph, Fig. 9. 


neath this shelf so as to be readily operated 
by haid, in such a way that the small win- 
dow cut in the slide can be slid into any 
one of three positions, depending upon 
which scale and which inductance ts being 
used at the moment. Fig. 8 shows an auto- 
matic arrangement, which is casily made 
by the radio student and whereby each of 
the three inductances is fitted with pin con- 
tacts, one of the pins in either case being 
made of a different length for each of the 
three coils. As each inductance is placed in 
the cabinet thru the spring contacts shown, 
the longer lug will actuate a lever system 
connected to the window sjide shown at 
Fig. 7, and thus automatically move the 
slide to the proper position to read the cor- 
responding wave lengths for that coil. 
The calibration curves for the wave meter 
here described are given at Fig. 9. These 
values can be transposed to a special vari- 
able condenser scale if desired, of course. 
The variable condenser calibration curve is 
given as well as the wave length graph for 
each of the threc inductances. As is well 
known, the capacity of a condenser may be 
increased by adding a liquid dielectric, such 
as castor oil, which has a coefficient K value 
of 5: or in other words, if the variable con- 
denser is filled with castor oil, its capacity 
will be increased five times over that of 
air. The capacities for the condenser filled 
with castor oil (as well as air dielectric) 
are given at Fig. 9 on the right. Also in 
this way the student will have a greatly in- 
creased wave length range on the wave 
meter for any given coil, when the con- 
denser is filled with castor oil, as the sec- 
ond column of wave length figures on the 
left indicates. The manner of ysing the 





denser is 500 meters, and for castor oil in 
the condenser 1115 meters. 

Direct-Reading Decremetcr—The chart 
shown at Fig. 10 is described in a recent 
book entitled “Radio Instruments and Meas- 
urements,’ Circular No. 74, issued by the 
United States Bureau of Standards, and 
a copy of which can be obtained from the 
Goverument Printing Office, Washington, 
D. C., at small cost. This chart makes a 
direct-rcading decremetcr out of any wave 
meter. Fig. 10 shows how the chart may 
be attached to the upper rotary plate of the 
variable condenser; its zero graduation 
being set to coincide with an indicator mark 
or hair line thru a window in the top of 
the condenser case, when the rotary plates 
are all the way out from the fixt plates. 
Also it should be seen that the hair line in 
the window coincides with the straight edge 
of the semi-circular fixt plates. Full de- 
scription of this arrangement is given in 
the work above referred to, as well as all 
the usual methods of measuring decre:ment. 
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Figs 
Excining the Wave Meter 






Hook-up for Exciting the Wave Meter so 
That It WII| Emit Waves of Known Length. 
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lealth In A Glass Tube 


‘‘toao busy to bather’” who appreciated perfect health, 


energy and vitality only after he last it—and how he won it back in a startling way 


OU probably know dozens of people like 
| my fricnd John Brainard. Strong, robust, 
a human dynamo for work, a real bull- 
doe for stamina, and a very likable fellow in 
spite Of his entire lack of sympathy for sick- 
ness and sick people. He regarded sickness as 
a mild sort of crime and had such faith in his 
awn excellent health that he had about as 
mith svimpathy for sick people as, according 
to Mark Twain, David had for Goliath. H 
you happened to mention that you didn’t feel 
extra well Brainard would say, as courte- 
ously os was absolutely necessary, 
“T bad, very sorry"—and you could al- 
midst Jef the entire matter sail out of 
his other car. Sickness and suffering 
were foreign to John Brainard and he 
couldn't understand it in other people, 
that was all, 

But 25 Josh Billings once said, “Health 

is like munmy. We never hav a true 
idee itv Lis value until we Jose it.” And 
quite suddenly John Brainard realized 
what ill-health is. Too much overwork, 
inconsiceraie bours, immoderate meals, 
and general inattention to his health 
hnally “toll on him.’ One day I went 
to his apartments and found him in bed 
with a severe attack of sciatica, but 
fuming with rage in spite of the intense 
pain. “Why should I have this?—I've 
been as healthy as a horse all my life. 
Why should J be sick P—hang it, I won't 
be sick, une he jerked himself to a 
sitting positire only to fall back in pain 
upon ihe pillow. 
Far a week John Brainard Jay in bed 
in intense agony. Those of you who 
have suffered from acute sciatica or 
rheumatism: know what it is. The doc- 
tor came and went, but Tuesday and 
Friday when I called, John only said, 
with a weak attempt at his former 
cheerfulness, “Nothing doing, Frank. They 
haven't pushed the right health button yet. 
Who was that fellow anyway who said some- 
thing abaut ‘a man too busy to take care of 
hic health is like a mechanic too busy to take 
care of bis tools.” 

Next day while at lunch with George Con- 
rad, Gur mutual friend, I mentioned about 
John’s soll being so very ill. “Listen, Frank, 
old boy," be said, “I don’t want to be pre- 


sumpiuois or anything Jike that and I 
certainly elieve that the Doc will fix 
John up fine, but there's a treatment 


wWhieh entirely cured my wife of chronic neu- 
ralgéa, acid maw it’s bringing total cure to my 
cotisin, another sciatic sufferer. I think if John 
would give [ta trial it might help him some.” 
Ten minutes further conversation with Conrad 
convinced me and I went right over to John’s 
home to “spring it.” 

“John,” I said quictly, as I tip-toed into his 
bedroom, “ve got the very thing. Conrad 
has £iven me some real facts about what elec- 
tric violet rays are doing for people and I 
think—" 

"(h," he interrupted, “I don’t know. I 
don't irnarineg it can help me.” 

“Of course you don't know. And you never 
mai until you try. Now don't talk foolish, 
Johnny. old scout. Won't you even believe 
your friends? This violet ray treatment has 
proved what it is.” 

Amd then I went on to tell him all I had 
learned about violet ray treatment—how it bad 
heen invented by the great Tesla in 1890, how 
it was being used with wonderful success by 
eminent physicians all over the world, how be 


By FRANK HARTLE 


could use it on himself and it wouldn't shock 
him like electricity in other forms, how it 
would surely at least frelp his own sciatica 
when it had cured other folks’ sciatica, neu- 
ralgia, hay fever, astbma, neuritis and dozens 
of other diseases, and finally I told him how it 
would bring back to him his old “pep,” vigor, 
and “knock-'em-dead” vitality. Then John 
rolled over and said, ‘All right, if it brings me 
out of this blamed bed a wel] man I'l] swear 

by it for hfe. Cart in the 
dynamo, or whatever it 

is.’ 
















“Its nothing of 


ae eh * 


“When fran that glass tube over my ‘hide’,’’ said John, 
“te felt fust like a local anaesthetic an a wild tooth.” 


the sort,” I insisted. “It's a handy little tube- 
Shaped thing that attaches to that electric 
socket right over your head. And you can 
apply it yourself right to your ‘hide’ without 
feeling a bit of a shock.” 

Three days later I bad gotten a violet ray 
instrument from Chicago and John used it on 
his Jegs and thighs. “Say,” he cried, after the 
first treatment, “I thought electricity always 
shocked a fellow. Why, when I ran that glass 
tube over me and the violet rays flashed 
around, it just felt like a local anaesthetic on 
a wild tooth. If this keeps up—oh, boy !” 

John Brainard got up for good three days 
ago for the first time in over two weeks. Five 
days’ treatment with the violet rays put him 
on his feet. 

‘Where is your ‘rheumatiz, John,” I re- 
marked yesterday. 

“Dunno, Frank, I can’t find it anywhere. 
It just ‘violet-rayed’ itself away, I guess,” he 
said, pointing to the instrument in the bath- 
room. 

“Tt sec you keep it attached.” 

“Yes, you sce my wife discovered that the 
best beauty specialists in town used it, and she 
—well, my wife’s a woman you know.” 

* HE a 


Violet rays have brought good results in al- 
most every disease and Violetta, being the 
most advanced instrument produced and sell- 
ing many thousands ahead of all others, is 
certain to bring you the health-giving results 
you have always wished. But we do not 
want you to take our word for it. Judge tor 
yourseli—try it for ten days in your home 
before you decide onc way or the other. 


Now, through the Violetta, you can have in 
your own home, the wonderful violet-ray treat- 
ments exactly as given by eminent physicians 
and beauty specialists throughout the country. 
Now you can rid yourself of Chilblains, Colds, 
Corns, Constipation, Dandruff, Deafness, Ec- 
zema, Eye Diseases, Hay Fever, Headache, 
Goitre, Insomnia, Lumbago, Nervousness, Neu- 
ritis, Obesity, Paralysis, Piles, Pimples, Py- 
orrhea, Rheumatism, Skin Diseases, Sore 
Throat, and many other ailments. 

Multiply your bodily health—vitalize your 
nerves—double or treble your energy and vi- 
tality. Sleep better, increase your strength, 
improve your appctite and digestion. Soothe 
your nerves, reduce or increase your flesh, 
tone and strengthen the entire system, beauti- 
fy your complexion. All with the Violetta. 

Trixie Friganza, the famous actress, says, 
“Cheerfully will I add my praise for Violctta. 
It’s the best ‘pain chaser’ and ‘soother’ I've 
ever had the good fortune to find. It’s won- 
derfu). It cured my brother of neuritis. As 
for myself, I use it for facia] treatments and 
general massage. I cannot say too 
much for it.” Frank Borzone, of Seat- 
tle, Washington, says: “I purchased the 
Violetta for my wife who was suffering 
from an acute attack of sciatica. From 
the very first treatment it induced peace- 
ful rest and she is entirely well now.” 
Scores of letters like tbese are received 
each day. 

The Violetta is not a vibrator. It is not 
a machine that contracts the muscles— 
it does not shock—it does not pound the 
muscles—it is absolutely painless. 

Eminent physicians from all over the 
country apply the Violetta with wonder- 
ful results. Dr. Bert H. Rice, of Vinton, 
Iowa, says: “I have good results with 
the Violetta. Almost instant relief in 
Facial Neuralgia.” Dr. Daniels, Lisbon, 
North Dakota, says: ‘“‘Have used the Violetta 
in such cases as Goitre, Bronchitis, Pleurisy, 
Neuritis, Neuralgia and Lumbago, and find it 
very beneficial. In fact, I would not be with- 
out it in my office.’ Dr. G. B. Duncan, Ke- 
wanee, IIl., says, “The Violetta is the finest thing 
I ever used to relieve congestion in any part of 
the body; and to relieve pain. Treatments are 
so pleasant that all of my patients like it.” 

Write today for a very interesting little 
booklet explaining fully about the Violetta and 
how you can try it for ten days before you de- 
cide. Read some of the amazing results pro- 
duced in almost every diseasc. Read how the 
Violetta can be attached to any electric socket 
and also used where there is no electric light. 
Read how this little instrument, shaped some- 
what like a thermos bottle with a glass tube 
and bulb at the end, pours electric energy and 
vigor into every muscle, fibre, cell, and pore 
of your body, read how you do not have to 
obligate yourself in any way until the Violetta 
has proven its value in your particular case. 


Write for this interesting hooklet now. Fil! out 
the coupon printed below for your further con- 
Vemience. and sail at once, Address, Bleadon- 
Dun Company, Dept 2C, i1 So. Desplaines St., 
Chicago, I}, 


BLEADON-DUN Co., 
Dept, 2C, 11 So. Desplaines St., Chicago. 


Please send me your free boaklet about the 
Vialetta and ten days’ trial offer. 
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FOR CUPTING THE HAIR 
LESS THAN PRICE 
ONE HAIR Cur 





If you can COMB your hair, you 
can CUT your own hair with this 
marvelous invention. You can cut 
your hair any length you desire, short 
*) or long, and finish the job as nicely 
§ as any barber in one-fourth the time 
» before your own mirror, with the 


#, UTILITY 


/"* Hair Cutter 


You can keep your hair well trimmed for a life: 
¥ ¥ time with this marvelous invention for actually 


| it less than any good barber would charge you for 






























a single hair cut. Very easy to manipulate. Use it 
just tike a comb, pushing it through the hair, 
downward, in the direction the hair tays. It 1s im- 
possibte to feave any “nicks” or “cat steps” in 
your hair, as there is a special Guard that guides 
the cutter blade evenly over the scalp. 







F TRIMMING THE 
CHILORENS 





POSTPAID i , - eae: 
Extra Blades: Cut Children S Hair 
Scts. Each at home and save time, trouble and expense of taking them 






SOc the Doz. to the barber shop. Jt works so easily and the job is done 
$o quickly that the children enjoy having theirhamr cut. The 
adjustment feature, whereby the blade can be set tocut the hair to any desired 
lengeth—shor, medium. or long—makes it possible todo as Perfect work as the 
barber, not to mention the tremendous saving. 


You canuse the Utlity Trimmer as an 
As a Safety Razor ordinary Safety Razor, and it will give 
you as good a shave as the most expensive Razor you can buy You can shave 
the face or neck. or finish around the temples. 


EASY TO HONE AND STROP BLADES 


No trouble at all to keep the blades sharp. Just reverse the blade in the holder 
and proceed ta strop as with an ordinary razor Extra Blades are always obtain- 
able and cost only 5 cents each. or 50 cents the dozen. 


USEFUL FOR MANY OTHER PURPOSES 


There are many other uses for the Utility Cutter that will suggest themselves’ 
to you. Ladies use it for removing hair from under the arms and elsewhere. It 
is perfectly safe, and cannot cut the skin. One customer wrote ua that he found 
it Just the thing for cutting coms, while housewives and dressmakers Say there 
is nothing better for rippiog seams and making buttonholes. 


AGENTS AND DEALERS GET OUR PROPOSITION 


Tails is one of the rars occasiona when you are ehle to coonect op with a really “Bell 
©o Sight article. Something that every man sad women will buy on sight. because 
Ie actually aavesthem mones Axgeots are coining mosey Why oot you? Handsome 
peckagc, weighs buta trifle Weise at cace for terms oa the Trimmer aad extra Biados 


JOHNSON SMITH & COMPANY 


Dept. RK2 3224 N. Halsted Street CHICAGO 



















WOMEN USE LF FOR 
REMOVING SUPERFLUOUS 











HANDY BINDER 


for the Electrical Experimenter 


Holds and preserves 12 Issues, each of which can 
Inserted or removed at will, without teols, Wil 
keep yout makazines perfectly for all time or just 
Preserve them Hike new till you hind them = berina- 


Just to Get Acquainted 
we will mail you 4+ issues of 
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PHOTO-P] AY neavy. Made of heevy material, extra 
strongly reinforced) at the beck and 
covefe With handsome green eloth. 

WOR] D suitably lettered in gold. 


The one by which all others 
are governed - 


Add postzoa for 2 lbs, 
Expetimenter Pub. Co., tne. Book Department 233 Fultoo St., N.Y 


How to Get Rid of Moles 


A simple, safe home treatment—15 
Years’ suecess In my practice. 
Motes (also RIG growths) Dry Up. 


Ask for Feee Booklel of Full Particulars 


WM. DAVIS, M.D. 
4i140State Street PerthAmboy.N.J. 

















for $1.00 


The Photo-Play World contains 
only the best pictures—Stories 
and articles. Has a Staff of 
America’s Foremost Writers. 
Subscribe Now 
35c a Copy $3.50a Year 


THE PHOTO-PLAY WORLD 


Bulletin Bldg. Dept. E.E. Philadelphia, Pa. 










Yeu can be quickly cured, if you 


STAMMER 


Send 10 cents coin or Stampa for 70-page book on Stam- 
mering and Stuttering, “tts Caose and Core.” 1t tella howl 
eured myee:f after atammering for 20 yeara. 
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SEC’Y DANIELS TALKED BY 
RADIO TO PRESIDENT 
WILSON AT SEA. 


Secretary Daniels transnitted a_ tele- 
phonic greeting to President Wilson at sea 
by naval radio on February 22. Fron his 
desk at the Navy Department the Secre- 
tary’s voice was carried to the transport 
George Washingtou, nearly 800 miles otf 
the Atlantic coast. 

The long-distance radio telephone equip- 
ment had been set up when Mr. Daniels 
reached his office. With Rear-Admiral 
Griffin, Chief of the Bureau of Steam En- 
gineering, and Commander Hlooper, the ra- 
dio expert of the bnreau, supervising the 
experiment, the Secretary’s regular desk 
telephone instrument was connected up thru 
the telegraph wires to the transmitting sta- 
tion at the seacoast, where his voice was 
projected by radio waves to the aérials of 
the George Washington. ° 

The Secretary said a great welcome 
waited the President in Boston and again 
in Washington when he reached the Capitol. 

Mr. Daniels repeated his sentences sev- 
cra] times to make sure that he was under- 
stood. 

“Good-bye,” the Secretary said into the 
instrument. “LI will see you Tuesday. 


Good-bye.” 


GRAND OPERA IN YOUR HOME. 
(Continued from page 855) 


microphone circuit could be loaded simul- 
taneously with snch an immense number of 
lines which practically constitutes a short 
circuit, and while the thing is possible in 
a limited way by means of induction coils, 
not more than two or three hundred sub- 
scribers could he linked up by such means. 
Therefore, the system heretofore was a 
failure. 

The invention of the Audton, however, 
has changed this and by using audions to 
“boost” the circuits, it is now possible to 
counect a practically unlimited number of 
lines to one microphone transmitter and 
reproduce the music clearly it 50,000 homes 
at the same tite. 

The writer who interviewed high tele- 
phone officials was informed that the plan 
was entirely feasible and there was only 
one objection, which is not of a technical 
nature but rather a commercial comsidera- 
tion. Thus, the telephone engineers did not 
think it good business to tie up say twenty 
thonsand to fifty thousand lines simul- 
tancously for several honrs at a time on 
account of the congestion that would prob- 
ably ensne, but this is really only a small 
consideration and not of much importance 
if the enormous revenue that the companies 
will derive from this scheme is taken 
into consideration, While the subscribers 
now pay only between two and five dollars 
a mouth for service on an average, the tele- 
phone company could easily double this 
revenne for at least 20 per cent of all of 
their subscribers by installing the operatic 
SErvice. 

Today the man who owns a phonograph 
thinks nothing of spending between three 
to five dollars a month for records which 
are "“dead", If he knew he could lear 
Caruso, Galli Curci or any of the other stars 
tonight in one of his favorite operas, he 
certainly would not object to spending 50 
cents or even a dollar for the privilege, 
and at that he would think he was getting 
it cheap because lic, with his entire family, 
would hear the music in his own home, 
without having to travel to and from the 
opera. Of course, if the systein eventually 
comes into vogue, the opera alone will not 
be the only source of amusement to be 
drawn up by a telephone subscriber. Any 
of the musical shows or comedies, farces. 
ctc., could all be heard over the telephone, 
altho admittedly not to such an etjoyable 
extent as grand opera, where it is the music 
that counts most. 


Yi 


Benjamin N. Bogue. 753 Bogue Baildme, Indianapolis 
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As for the technical aspect. we now have 
very good sensitive microphones, which 
placed about the stage and orchestra trans- 
mit the sounds strongly and faithfully. The 
microphones are thet connected tliru the 
audion switchboard, similiar to the one 
shown in the lower center of our tlhustra- 
tion, which is the identical audion switcli- 
board now used in multiplex telephony 
where five conversations are held over the 
same wire. From here the circuit runs tliru 
the telephone exchange shown in the upper 
center of the picture, whence the circuit 
enters the subscriber’s home as shown at 
the left of our drawing. 


Here we have a novelty suggested by the 
writer. In transmitting music over the 
telephone heretofore, it was not possible for 
more than one member of the family to 
listen to the music as there was only one 
telephone receiver. By means of modern 
lond talking telephones, however, it now 
becomes possible to lift off the telephone 
from the hook and place it over a sensitive 
transmitter, as here illustrated. The weak 
sounds picked up by this transmitter are 
strongly amplified and projected from the 
horn in great volume. Thus, it becomes 
possible for any one in the room to hear 
the music clearly and almost as loud as we 
do sitting in one of the further rows in 
the opera, where the hearing is not always 
good, as is well known. 


As for the subscribers amplifier as 
shown in our illustration, this may be 
made of the ordinary loud talking variety, 
having a simple hyper-sensitive microphone 
connected to a loud talking telephone, or 
otherwise it may be 2 microphone con- 
nected to an au7ion amplifier. The latter 
prchably is the better of the two systems. 

Che amplifying cabinet can be hung 
near the telephone, .n case of a wall set. cr 
otherwise it can be of a different shape tor 
table use if the telcphone is of the vortable 
type. The amplifier could be sold outright 
te the subscriber or otherwise rented to 
subscribers by the telephone companies. 

We feel confident that a olan similar *o 
the one outlined here will soon come into 
general! use, as there is 2 positive demana, 
particularly ‘n America, for g094 ‘nusic and 
which demand as yet has not been satisficd 


But like ail other ‘2rge interests, the tele- 
phone companies are siow moving organiza- 
tions and do not make mnovations uniess 
they know that a large part of the public 
actually wants them. Therefore, if you are 
in fovor of this plan. we think it would be 
a good ‘dea to write the headquarters of 
the telephone company, advising chem what 
you think ci this plan. If, however, you 
were to write to vour local telephone :om- 
pany, not much impression would be made. 
If, on the other hand. you address your 
letter to the American Telegraph and Telc- 
phone Co., No. 12 Dey St., New York City, 
then there is a chance that a national move- 


eT 


a 


ment would perhaps result from sich let- | 


ters. Local telephone companies cannot 
make a change in their present system as 
they are governed by the policy which orig- 
inates at the New York headquarters. Per 
haps your letter will help to bring the Opera 
into your home. 


TELEPHONE GIRLS’ ‘NORK IN 


FRANCE. 


It is difficult for us to realize the scope 
of the work that has been done and is still 
being accomplished by the telephone oper- 
ators in France. To serve the needs of an 
army of two million men. and to connect 
that army up with the French by telephone 
was a matter that required no small amount 
of organization and planning on the part 
of the Signal Corps. says the Telephone Re- 
view. The distribution of the girls in the 
Signal Corps service asked for careful study 
and met with unqualified success. 
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Learn Public Speaking | 


O 


LESSONS 


Write — quick — for 
particulars of this extraordinary 





offer; an opportunity you will 
never forget if you take advantage of it. Ten lessons in effective public 
speaking absolutely FREE to those who act promptly, to introduce our 


course in localities where it 1s not already known. 
We teach you by mail to become a powertu! and convincing speaker—to in- 


fluence and dominate the decisions of one man or an audience of a 


ousand. We 


have trained hundreds and helped them to increase their earnings and their popu- 


larity. 


conquer fear of others; how to enlarge your vocabulary; 


Learn, in your spare time at home, how to overcome “stage fright” and 


how to develop self-con- 


fidence and the qualities of leadership; how to RULE others by the power of your 
speect. alone; now to train your memory. Our 


WHAT THE COURSE 
TEACHES YOU. 


How to talk before your 
club or lodge: 

How to address board 
meetings; 

How to propose and re- 
spond to toasts; 

How to make a political 
speech; 

How to tell entertaining 
stories; 

How to make after- 
dinner speeches; 

How to converse inter- 


estingly ; 

How to write better 
letters ; 

How to sell more goods; 
How to train your 
memory ; 

How to enlarge your 
vocabulary; 

How to develop self- 


confidence ; 

How to acquire a win- 
ning personality; 

How to strengthen your 
will power and ambi- 
tion ; 

How to become a clear, 
accurate thinker; 

How to develop your 
power of concentra- 
tion; 

How to be the master 
of any situation. 


New Easy Method 


pence and taught only by Prof. R. E. Pattison 
<line, former Dean of the Public Speaking Depart- 
ment of the Columbia College of Expression, can be 
learned in 15 minutes a day. Prof. Kline is one of 
the foremost authorities in the country on public 
speaking and mental development. Do not let this 
chance escape you. 


Offer Limited 


Send This Free Coupon Now 


This Special Offer of TEN LESSONS FREE is 
made strictly for advertising purposes and will be 
withdrawn without notice. Write now, before it ex- 
pires, and receive full particulars with enrollment 
blank by return mail. No obligations of any kind. 
ae ig off and mail this free coupon—or a postal 
will do. 


FREE LESSONS COUPON 


North American Institute, 
7444 Manhattan Bidg., Chicago 


I am interested in your course in Effective Public 
Speaking and your offer of ten lessons free. Please 
send full particulars. It is understood that this request 
places me under no obligation of any kind. 
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Learn Telegraphy-Wireless| 


Right In Your Own Home, in your spare time 
Remarkable opportunities are offered experienced wire- 
less Operators and telegraphers. The demand is greater than 
the supply—steady positions at increased pay and rapid 
advanceinent are assured. 









oe Combination O t fj t 
KN APP: Wireless-Telegraphy utr 
Si Bre 4. will soon make you an accomplished operator. 


Teaches Light and Sound Signals. both Radio 
and Morse. Outht consists of exceptionally fire 
Telegraph Key, Buzzer. 3 Binding Posts. mp, 
Lamp Socket and Control Switch 

—all mounted on a highly fin- $ OO 
ished base. Two outfits can be : 
operated at considerable distance —— 


apart for sending and recciving 
practice. 


Outfit 
Without Lamp 


Order to-day. Or your dealer can secure it for you. Descriptive 
circular and catalog of celebrated Knapp Motors and Electrical 


This Same yd 





Specialties from t0c up mailed free on request. ANAPP LEADER 
° Radiatee real power-plant 
Knapp Electric & Novelty Co. riicleney. ‘Two Speeds and 


- Complele, $3.50 


% 523 West Slst Street New York City erase 














HP. 110 volts, A.C. 
1/4 60 cycle, stngle 


phase, 1750 R.P.M. 













We have 1000 NEW WASHING MACHINE MOTORS. Tiese ff 
are of standard manufacture and carry the regular factory guarantee. 
Shipped in original boxes. Complete as cut. 


Bought from Bankraptcy Stock 


Suitable for operating Coffee Grinders, Cream Seperators, Bottle W 0 


Air Compressors 
Smatl Lathes. | ygait $3.00 cash or 
- Ete. Moncey Order. We 
willsendCO.D subject 
- to full examination 





0 


Special Quantily Prices Regutar Value $34 
MANUFACTURERS’ OISTRIBUTER 


GHAS. H. JOHNSTOK - West End - ste Pa. 


MONEY Back CuaRantEee 
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TYPEWRITER SENSATION 


PROMPT SHIPMENT. 


$4.00 per month buys a beautifully reconstructed, latest model visible 
typewriter, with back spacer, decimat tabulator, two-color rbbon, ctc. 
Every late style feature and modern operating device. Sent on approval. 
Catalogue and special prices free. 


Harry A. Smith, 738, 218 N. Wells St., Chicago, Ill. _ Hl. 
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HOW AIRPLANES FIND THEM- 
SELVES BY RADIO. 
(Continued from page 871) 


“The use of directional effects of loops 
er coils for receiving radio signals nas re- 
sulted in the development of a radio com- 
pass for aicplanes which gives positive in- 
formation to the aéria] navigator and en- 
tbles him either to locate his position by 
triangulation with respect to two heacon 
land stations or to fly at any given angle 
with respect to a certain beacon station. 

“The apparatus consists of two principal 
paris—the antenna coils and the tuning and 
amplifying apparatus. The antenna coils 
are mounted in the fuselage of the Handley 
Page airplane, with snitable means for 
rotating in azimuth. The amplifier is ex- 
tremely sensitive, consisting of a detector 
and six-stage amplifier. A novel feature of 
the amplifier is the use of iron-core trans- 
foriners for frequencies of 100,000 cycles. 

“The direction of the beacon land radio 
station is determined by maximum strength 
of signals, in a highly ingenious manner de- 
veloped Originally by the British. The pre- 
cision of the directional effect is remark- 
able. In fact, the radio direction finder may 
well be called a radio eye.’ 


EXPERIMENTAL PHYSICS. 
(Continued from page 867) 


to send and take messages in spite of the 
enemy's interference by sending out im- 
pulses of similar wave length and other 
distributing influences. The problem of 
using a non-inflammable gas for inflating 
balloons and dirigibles has been solved un- 
der the direction of a Physicist and a Chem: 
ist, both ‘fool professors”. 

The submarine has probably attracted as 
much of the attention of the scientific men 
as all other war inventions combined, both 
as to its detection and its destruction. The 
detection of the submarine is a definite phys- 
ical problem, and it is estimated that about 
one-fourth of the Physicists of the Alhes 
have devoted a considerable vortion of their 
time to solve this problein alone. The prob- 
lem had been attacked from three stand- 
points, light, sound, magnetism and elec- 
tricity, three branches which almost com- 
prise the entire subject of Physics. The de- 
Struction of submarines las been success- 
fully accomplished by the use of the depth 
bomb. 

In long range artillery work, temperature, 
moisture, and wind are to be carefully de- 
termined; this is done by physical appa- 
ratus. Wind direction and harometric pres- 
sure information is essential in a gas attack. 
This information is furnished by physical 
apparatus. Anti-aircraft gunnery is largely 
indebted to physical research and calcula- 
tions for its effectiveness. The specd of the 
airplane must be ascertained, its direction 
of motion, its height above the ground, the 
speed of the attacking shell, and its path. 

The airplane camera would be almost use- 
less were it not for our knowledge of the 
branch of Physics known as spectroscopy. 
Pictures can be taken which the eye can- 
not see because of fog, cloud, haze or dis- 
tance. By the use of the proper filters, the 
enemies guns camouflaged so as to be in- 
discernible to the eye. are photographed and 
their positions located. The sound method 
of locating guns is very important. Three 
sounds are heard from a shell sent hy the 
enemy. First we hear the hissing noise of 
the shell whizzing thrn the air. Shortly 
afterward the boom of the gun is heard. 
(Since sound travels at about 3,100 feet per 
second and the shell’s speed is greater than 
that). Finally we hear the sound of the 
exploding shell. Hf the time when the first 
of these three sounds is heard is recorded 
at several observing stations, froin the speed 
of sound, and the difference in time re- 
corded at these stations, the position of the 
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gun firing the shell can be calculated in a 
tew ininsutes, 

The Bureau of Standards, at Washington, 
a great national Physics institution. has 
certainly done its share in the war. Vacuum 
tubes were studied in detail, from the stand- 
pots of sending, receiving, and amplify- 
ing wireless messages, atid many impor- 
tant improvements were evolved. High 
frequency oscillographic equipment was de- 
veloped. The characteristics of airplane 
bombs were studied, resulting in new meth- 
ods of computing trajectories. New types 
of machine gun sights were iuvented. In- 
strumeuts for recording the speed, altitude, 
direction, etc., of the airplane were per- 
fected. Special ignition apparatus for the 
Liberty engine was invented. A carbureter 
was developed which gives a correct mix- 
ture by the simple motion of a single tlrot- 
tle whether the airplane ts on the ground 
or up 3,000 feet. A fabric 25 per cent. 
lighter but stronger than linen, extra light 
but strong alloys, and non-corrosive alloys 
were invented. These are among the best 
of its accomplishinents which have been 
made known. 

Now that the war is over we shall daily 
hear of mew, marvelous and quite astound- 
ing inventions, that have been evolved and 
perfected. The “fool professor” has now 
come before the public eye and is regarded 
with just and long deserved admiration and 
respect by it. Some, like Professor Milli- 
kan, have had exciting military times, such 
as quieting a “buck private” under the influ- 
ence of lhquor, being fed delightful sand- 
wiches by fair white hands of Red Cross 
and other workers, etc., while others have 
suffered an existence under the S. A, T. C., 
and those more fortunate have spent their 
time in France near the front; all however 
have done their share nobly. In closing 
let us bear in mind that all that has been 
said of Physics and the Physicist applies 
equally well to the other sciences and scien- 


tists. .(Conelusion) 


EGGS PRODUCED BY ELECTRIC- 





The production of eggs by electricity 
may seem like an idea evolved in a mad- 
house, but it has been made a paying prop- 
Osition at the Montana State College. By 
electric lighting of poultry pens, Professor 
W. F. Schoppe, poultryman of the state 
college, has created a sort of “daylight 
saving plan” for hens, whereby egg produc- 
tion has beeu increased more than twofold 
at a time when eggs were highest in price. 
In experiments covering the month of No- 
vember jast, Professor Schoppe showed a 
net gain of 28 cents per hen in value of 
eggs produced in ten lighted pens. 

The experiment was tried on two pens 
of Leghorn hens, 160 in each pen. One 
pen was lighted with Jour 60-watt lamps, 
the other was left unlighted. The lights 
were turued on in one pen at 6 a. m. and 
switched off at 8.30 p. m. From the time 
the lights went on until they were dimmed 
at night, the hens in the lighted pen 
scratched away with all the energy of early 
spring or summer, showing a greater inter- 
est in the business of egg producing than 
ever, 

The 160 hens in the unliglited pen pro- 
duced during the month +43 eggs. The 
same number of hens in the lighted pen 
produced 1,306 eggs, a gain of 72 dozen. 
Hens in the lighted pen consumed little 
more food than their less active neighbors. 
The net gain was 28 cents per hen in egg 
production for the “electric” heus. 

“I cannot say yet,’ said Professor 
Schoppe, “what eftect this forced produc- 
tion will have on the hatching quality of 
eggs and upon the vitality of hirds, as those 
are problems that will require further in- 
vestigation.” 

(See our May, 1918 issue for full de- 
tatls of the antomatic electric lighting in 
hen-houses.—EDi Tor. ) 
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A TIMELY REINFORCEMENT. 
A Copper Plated Stomach. 


(Continued from paye 877) 


thanks to mother and the salt fish—and the 
cat. 

You have to begin by discarding the 
whole idea of sheet copper. It would be ail 
right, and any plumber couid make up a 
good tumtny in half a day—even including 
goiig back to the shop for his tools—but 
for the fitting of it, or inserting, or what- 
ever you'd call it. That's a sticker; it’s 
what’s kept the invention back all these 
years. 

But why not plate the copper on from the 
inside? Sure! There it was, right off the bat! 

Fig. 1 shows the invcution—patents pend- 
ing—all worked out—perfectly simple. You 

rocure an atomizer, A, and attach to it a 
ong fine rubber tube, B. This tube is sur- 
rounded by a spiral wire, C, and botli are 
covered by high-tension insulation, K. 

At the further end. both the tube and the 
spiral wire are connected with the perfo- 
rated metallic hollow sphere, E. The atom- 
izer-bottlc, F, is filled with a solution of 
sulfate of copper. and the spiral wire ts 
connected with one pole of the spark-coil 
secondary, H. Around the patient’s waist 
is then bluckled the belt J, containing a strip 
of wire netting J, connected with the other 
pole of the spark-coil. 

All being ready, the patient “swallows” 
the perforated ball, E, with enough of the 
tube to maintain communication with the 
outer world. The ball is then resting nice 
and cozy within the tummy. Mark the pa- 
tient closely: a really delightful surprise is 
about to be handed to him? & ! Pressure 
on the bulb, G. projects a spray of copper 
sulfate from the perforations of the sphere, 
E, while at the same time a touch of the 
key, L, causes a showcr of sparks to be 
thrown from the ball toward the metallic 
belt without. The sparks pass easily thru 
the patient's tissues, but not so the sulfate. 
This is decomposed by the electric current, 
and metallic copper is defos:fed on the gas- 
tric lining, lorming a dense and highly pol- 
ished surface, ready to tackle any food 
product short of Bangor red-eye and Irish 
confetti—brick-bats. 

Perhaps you wondered why, before the 
operation, the patient took a few maguesia 
tablets, together with a peppermint “hfe- 
saver’. 
product of the reaction, sulfuric acid— 
otherwise the paticut miglit as well be fed 
to death as the way he is. The magnesia 
neutralizes the acid, producing a pleasant 
effervescence, which, being flavored by the 
pepperinint, becomes the exact equivalent 
of an ice-cream “sody” fresh from the 
fountain. 

So behold! at the end of the operation, 
when the patient finishes his cigarette and 
lets go the nurse’s hand, there he is,— 
equipt with a perfectly-fitting copper stom- 
ach, enclosing a tempcrance-drink as a hint 
to guide him in the selection of future con- 
tents for it—like a new tin bank for little 
Willie, with a dime it it. 

No, no, put aside that medal. Really I— 
well, if you must, you must. But | refuse 
to patent the idea in Gerinany.  -\bso- 
lutely. It's going to be dedicated to the 
free use of all free and civilized countries. 
“That’s ine all over—lberal, Mabel.” 

Note—The editor tried “Tom's” latest 
stunt, After he was dismist fram the hos- 
pital, and was at last cguipt with his copper 
“insides”, he felt pretty weak! So he 
promptly swallowed a few pounds of sinc 
dust with his next imecal. The copper tummy, 
the gastric juice—(an excellent electrolyt:) 
—pius the sine dust, makes a really excellent 
battery. It strengthened and revived the 
editor at once. Ji works so well that he has 
given up all food in preference to sinc dust. 
vl slight change in diet ts had with may- 
nesiunin dust—tt tastes better, and giwws a 
much higher voltage. tron filiugs were 
tried, but they made the editor “rusty’! 
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Learn Drafting 


Employers everyWhere are looking for skilled 
araftsmen. They are offering good sataries to 
start witb sptendid chances for advancement. _ 


Drafting offers exceptional opportunitles to a 
young man because drafting itself not only com- 
mands good pay, but it is the first step toward 
success in Mechanical or Structural Engineering 
or Architecture. And draiting is just the kind of 
work a boy tikes to do. There is an easy delightiul 
way in which you can learn right at home in spare 
time. For 27 years the International Correspopd- 
ence Schools bave heen giving boys just tbe train- 
ing they need for success in Drafting and more 
than 200 other subjects. Thousands of boys bave 
stepped into good positions throngh I. C.S. belp, 
but never were opportunities so great as now. 


Let the I. C.S. help you. Choose the work you 
like best in the coupon. then mark and mail it. 
This doesn’t obligate you in the least and wilt bring 
you information that may start you on & success- 
ful career. This is your chance. Don't letit slip 
by. Mark and mail this coudon now. 


oe wees ee we TEAR OUT MEAD Se ee ee oe 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 6182, SCRANTON, PA. ™ 
Explain, without obligating me, how I ¢an qualify for the 
position, or in the subject, befure which I mark X. 


MECHaNICaL DRAFTING _JG@ALESMANSNIP 
STRUCTCRUL DRAFTIAU ADVERTISING 

SIP DRAFTING | Show Card Writer 
ELECTRICAL DRAFTING ‘ Sign Palnter 
ARCHITEOTU RAL DRAFTING LJ ILLUSTHATING 

SUEET METAL DRaFTING |_| Cartooning 

HOILER MAKER DRAFTIAG _} BOOKKEEPER 

BRIRGE DRAFTING |_]Stenographer and-Trpliat 
MACHINE DESIGN ji Cert. Public Accountent 
ELECTR ICAL ENGINEER oe TRAFFIO MANAGE! 
Electrle Lightlog and Mallways § | Railway Accountant 
Electric Witing L 
Telegraph Engineer 
Telephone Work 


QO0OD EXGLISIU 
Teacher 
Common &edanl Sabjects 


EUG 


MECHANICAL ENGINEER | Mathematice 
Machine Shop Practice JCIvtIL SERVICE 
Gas Engine 


/O1V1L ENGINEER . AUTONORILE OVEHaT‘O 
Surveying and Mapping |} Auto Repeiring 
STATIONARY EAGINSEER PLUMBISG 4ND NEATISQ 
Marine Engineer Lj Textile Ocersoer or Supt. 
ARCHITECT CICHESIIST 

i} Navitatlon [-Feenes 


perating qeerene Mail Clerk 


Controctor and Bullder 


Concrete Bullder i SGQRICULTURE French 
Structurcol Enyineer CL) PoaltryRalslng |{_j}tailnn 
Name 
Present 
Occupation 
Street 
and No._-__ — —_ 
a 


itv. 
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My advice to you is to 
Start right now to take my 


HOME COURSE 
IN AVIATION 


and prepare to fill one of the 
big jobs later. Wonderful op- 
portunities. Trained men 
in big demand, Prepare now 
for big future, Lessona arc easy 
tounderstand. Write TODAY for 
my FREE POOK, *’The Science 
of Aviation,’’ and 1 will send it 
and write you a personal Ie(ler 
Address: 























Capt. G. F, Camobell, 
formerly Third Ace ot : 
the Royal Flying Corps, that will interest you. 


CAPT. GEO. F. CAMPBELL, Chiel losteuctor. Nalioosl 
Aero lostitute, 538 §. Dearborn St., Dept. 7444, Chicago 










INSYDE TYRES Inner Armor 


for Auto Tires. Dovble mileace, prevent blow- | 
,} cute and punctares, Easily applied in any tire. 

Thousands eold, Details free. nts wanted, 
Amcr.Accecasories Co..Oept.e3.Cincinnati 








when writing to advertisers. 
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Consequently the engme would have to be 
operated at various rates and at all times. 
This is uneconomical. By usings a storage 

battery one may arrange to run the engine 
at its most econoinical (full load) rate and 
thus effect a saving to offset inore or less 
completely any loss of current resulting 
frum the use of a storage battery between 
the generator and the tights. Further, the 
storage battery tends tu unprove the char- 
acter (the steadiness) of the light. With a 
simall installation where the current passes 
directly from the dynamo to the wires sup- 
plying current to the lights. the latter are 
apl ig manifest undesirable fluctuations tn 
brithaney because of irregularities in the 
rimoig of the engine. By using a storage 
battery, one is able to use this Auctnating 
current im charging and then to get an even 
current fram the battery. 

A. shant-wound dynamo is the thing to 
wse—else, when the voltage of the battery 
rises too high, it may “back up” and op- 
erate tie dynamo (series type) as a motor, 
causing considerable damage, If a com- 
peat nd aynamo is already installed. or if it 
ia desired to use such a machine for charg- 
ing storage batteries. it can bv done simply 
in disconnecting the series windings on the 
Held coils, thus converting the machine ito 
a shunt dynamo. 

The dyuamo which is used to charge a 
battery should always have an excess volt- 
age capacity. Thus, if we are going to use 
a battery of 30-32 volts rating. it 1s good 
practise to cmploy a 45-volt dynamo for 
charging. Iu fact, we may largely consult 
convenience when charging a hattery. pro- 


vided we use a high voltage rather than a - 


low one. A 110-volt dynamo inay he cm- 
nloved, at times. for charging a 30-32-volt 
battery, thru a suitable resistance; tho per- 
haps tt will not be the best thing to do. 

he alkaline battery with which we are 
cuncernerd is made np m a variety of sizes, 
ai which that known as “A“ is qnite popu- 
lar for #lectric automboiles and trucks. A 
nuinecal used along with the letter indicates 
the mumber of positive plates used in the 
cell. Yhese numbers furnish a rough gage 
lw means of which the comparative capaci- 
tics of this type of cell may be determined. 
The reason underlying this is that amper- 
age i determined by the total area of plate 
surface exposed to the action of the clectro- 
Ivte, “AAs At cell will have about half the 
eapacity of an AS& cell, ete. 


Charging. 


The postive terminal of the battery 1s 
conected with the positive line of the sup- 
phy curcent; and the negative terminal with 
the negative linc. The positive pole of this 
tye of cell is indicated by a red bushing 
and also by a -+ mark stamped in the metal 
of the container. A black bushing is used 
ior the negative pote. A further means of 
determimng the positive and negative poles 
ta ly means of the’ form of the little con- 
lainers in the plates. The round tubes be- 
long ts the positive plates, and the flat 
peckei= to the negative plates. If sub- 
stantial heating is noticed at or neat a cell 
pale duntig the charging operation, it is to 
he taketi as indicative of an imperfect con- 
nection. Jf, however. all the connections 
are tight. then disconnect and determine 
whether there is dirt present and whether 
the metallic contacts are flat and rigidly 
clamped. 

If there is any doubt as to which is the 
positive wire of the dymamo and which is 
the negative wire. the following simple test 
is recommended :—Connect one wire of the 
generator with some form of resistance. 
The free end of the unconnected wire of 
the resistance and the free end of the un- 


connected wire trom the generator may 
now he brought close together in a cup of 
salt water. Ina moment one wire-end will 
heein to turn bright. Bubbles will form at 
this wire. This is the uegative one. The 
ather is, naturally, the positive wire. 


Norma! Amount of Electrolyte. 


The proper amount of electrolyte is such 
that plates will be % inch below the surface. 
During the charging operation the attend- 
ant evolution of gas will be likely to create 
a transient level. Tests for the level are to 
be made after the charging is all com- 
pleted and the liquid has settled down. As 
it may not be easy to see conditions inside 
the cell, a good way to determine the depth 
of liquid over tlic plate tops is to use a 
piece of straight glass tubing with a bore 
of. say "/ inch or more, Introduce one 
end of the tube, holding it vertical, until the 
bottom of the tnbe is on top of a plate. 
Then close the top of the tube with the 
forefinger and withdraw the whole. At the 
bottom will be jonnd a cohimn of electro- 
lyte whose height will be the depth of liquid 
over the plate top. When the right amount 
of electrolyte is in the container, this col- 
umn will measure % inch. Simply a glass 
tube is required. No rubber cap or tube is 
needed in addition and the tube of an ordi- 
nary fountain-pen filler may be used, The 
rubber bulb is removed and the larger end 
of the tube ts inserted into the electrolyte. 
The operation of charging. as already inti- 
mated, involves the production ah gas. 
Some, at least, of this gas comes from the 
decomposition of water in the electrolyte 
into its constituent gases. These gases will 
naturally be lost, and the result will be a 
slight reduction in the total volume of the 
eal in the container. Conseqnently. 

a very proper time to exanune for height of 
solution is sMbsequent to chargitg. The 
remedy for this Joss and any other loss due 
to withdrawal of water (as, for example, 
by natural evaporation) is the addition of 
pure water. 


Adding Water. 


When water is to be added to the con- 
tained electrolyte to bring the surface to the 
required height or to correct 2 solution 
that has become too stroug, a special ap- 
plhiance—the 
advantageonsly be employed. Only distilled 
acater Is to be used. whatever the method 
of introducing it. Of course, do not add 
water during charzing, for the reason that 
the level can not be exactly determined at 
that time, as already explained. The addi- 
tion of water will not. ordinarily, he _re- 
quired every time the battery is nsed. Usu- 
ally, once or twice a week will be sufficient, 
unless the operation of the battery is very 
cousiderable. Other things being equal. 
water will be necessary oftener when the 
constant current method of charging is 
used instead of the tapering current method. 


Two Methods of Charging. ° 


To charge by what ts known as the con- 
stant current method the rheostat is set a 
few ampcres higher than the current it 1s 
proposed to deliver. The amperage will 
fall off as the charging goes on, but by 
readjusting the rheostat every 30 minutes 
or so to a point somewhat higher than the 
average desired, a fairly even flow may be 
maiitained. To charge by what is known 
as the tapering current method, the rheo- 
stat is set a considerable amount ahove the 
desired average. say 50 per ceit. and the 
current delivered without further adjust- 
ment. At the end it ts proper that the cur- 
rent should be considerably helow the aver- 
age. 
relief from attention during the charge. 


“electric filling ontfit"—imay 


An advantage of this method is the ° 
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The Alkaline St Batt | 
1e <aline otorage Dattery LIS TEN 


Be A CERTIFICATED 
ELECTRICIAN 


THIS 1S YOUR 
CHANCE OF A LIFE TIME 


I] am Chief Engineer of the great 
Chicago Engineering Works. I am in close 
official touch with the electrical world. I 
know how badly we need trained electri- 


cians who can take charge of important ~ 


work as experts. Right now there is such 
a need for executive electricians that I am 
making a special effort to help meet the 
demand. I am publishing this special an- 
nouncement to secure a certain number of 
ambitious men whom I will personally 
train by mail for the wonderful oppor- 
tunities that are open. 


I WILL MAKE YOU 


a Trained Electrician . 


I don’t care how young or old you are, 
just as long as you can read and write and 
have a spark of ambition. I don’t care 
where you live or wbat you do. I don't 
care if you don't know a blessed thing 
about electricity. Just give me a little of 
your spare time for a short period and I'll 
show you the quick way to success in 
electricity. You can qualify to earn $36 
to $100 a week with opportunities for 
greater carnings, 


I Train You by Mail? 


Your spare time will do. No interfer- 
ence with your regular duties. I under- 
stand just what you must know and I 
have devised a wonderful way of instruct- 
ing by mail, I positively guarantee your 


Satisfaction. 
Wonderful 


Fr eC Electrical 


Outht 
Absolutely free. 


Not a penny cost to 
you now or later. Tu those who act at 


once [ will give a wonderful set of Elec- 
trical Equipment with my compliments. 
Write me at once. I have only a limited 
number of sets to be given free. Drop 
me a post card ar letter 


f Bi will have to act quick to 
Write! ¥o wis 


this opportunity 
Write me tonae for jull particulars. Drop 
ime a post card. Write Now. 


CHIEF ENGINEER COOKE, 
Chicago Engineering Works, 
Dept. 524 


441 Cass Street, Chicago, 


Ilinois 





You benefit by «nentiouing the 


“alectrical Experimenter’’ 


WWW.americanradiohistorv.com 


when writing to advertisers. 


Opportunity Ad-lets 


You will find maoy remarkable opportunities and real bargains in these columns. 
made every montb by reliable firms, dealers and amateurs from all over the country. 
automobile accessories, the opportuaity to make money, or anything else, you will fin 


month. 


Advertisemeats iu this section seven cents a word for each insertion, 


must be included at the ahove rate. 


Ten per cent discovat for 6 issues, 20 per cent discount for 12 issues. 


ELECTRICAL EXPERIMENTER 


vertisements for the May issue must reach us not later than March 22. 


The Circulation of the Experimenter is over 100,000 and climbing every month 
EXPERIMENTER PUBLISHING CO., INC., 233 Fulton Street, New York, N. Y. 
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Automobile Accessories. 

———————=—=—E— a re 
More Power, Less Fuel, No Carbon. No mys- 


tery, plain facts, results guaranteed. Write for 
bookle: S. O. No-Leak-O Piston Ring Co., Balti- 
more, Md. 


Fords Start Easy in Cold Weather with our 
mew 19:9 carburetors. 34 miles per galllon. Use 
cheapest gasoline or half kerosene. Increased 
ower. Styles for any motor. Very slow on 
igh. Attach it yourself. Big profits to agents. 
Money back guarantee. Thirty days’ trial, <Air- 
Aachen Carburetor Co., 270 Madison, Dayton, 

id. 


Repair parts for all make cars, also engines. 

Carburetors, magnetos, bucket seats for racing 
cars. We also carry a large stock of shghtly 
used tires and tubes at very lowest prices. 
Write for list. Haviland Supply Co., 2306 Sev- 
enth Ave., New York City. 
Ford Car Repair Book seat iree. This valu- 
able, complete, well illustrated, book explains in 
a simple way the Causes and Cures of Over- 
heating; Repairiag Ford Timer; Curing Piston 
Ring Troubles; Carburetor Adjustment and Re- 
pairs; Connecting Rods; Trausmission Troubles; 
Care and Repair of Rear Axle; Stopping Axle 
Grease Leaks; also covers practically every 
other phase of Ford Car repairing. Another 
feature is a chart showing exactly how much 
to pay for work done by rapair men. Send 25¢ 
coin for three month's trial subscription and get 
the valuable repair book free. Ford Owners’ 
Magazine, 417 Montgomcry Bidg., Milwaukec, 
Wisconsin. 


Simplex Belt Power Trausmitter for 
$t2.so. Write for circular. Frank R 
ber, Salina, Kans. 

Sears LETH ELT ATTN PHELAN ATTA ATPL EMT TAT OTT eS RRA TA ATER EU TELNET 


Agents Wanted. 


Easy, Pleasant Work for mechanics, shop men, 
clerks, during spare hours, will add mauy dollars 
to their salaries. Also want persons who cau 
give full time. Big wages assured. Novelty 
Cutlery Co., 308 Bar St.. Canton, Ohio. 


$10 Daily refinishing chandeliers, brass beds, 
automobiles by mew method, without capital or 
expericuce. [ree particulars and proofs. Write 
today. Gunmetal Co., Ave. D, Decatur, I). 


lasyde Tyres, inner armor for automobile tires, 
double mileage and prevcnt punctures and blow- 
outs. Quickly applied. Costs little. Demand 
tremendous. Profits unlimited. Details free. 
American Automobile Accessories Co., Dept. 54, 
Cincinnati, QO. 


American lakless Pen--oew invention. Every: 
body wants it. Sells $1. Agent’s sample 6oc. 
Agents. District Managers wanted. Attractive 
proboscis Buckeye Distributing Co. 1822 
Noble Rd.. E. Cleveland, O. 

Agents! Get busy sell Wax O Polish direct 
to car owners. Resists dust and mud. Makes 
the car look new and glossy. Requires no rub- 


fords, 
Weisger- 


bing, dries instantly. Good profits given to 
agents. Send for sample now. Price postpaid 
$1.00. Wax O Polish Co., 119 No. ist St., Al- 


berquerque. New Mexico. 
Agents- Exciting fun flyin 





a Yankee Aero: 


plane. flies like a real machine. Sample and 
money making plan, ze. Yankee Mig. Co., 
Milwaukee, Ws. 

Make your owa toothpowder and retail it. 
ae profits, receipt 25¢c. Mason‘s, Petaluma, 
al. 


Agents—-New invention puzzles world: wonder- 
ful chemical cloth; one rub over rain, snow 
blurred auto wiudsbield. street car or engine 
window, presto! glass stays clear 24 hours; 
can’t blur; agents making $120 weekly. Security 
Mig. Co.. Dept. 106, Toledo. Ohio. 


co Om TT NINN TENT 


Telegraphy. 


Telegraphy, Wire and Wireless, and Katlway 
Accounting taught thoroughly. Unprecedented 
demand for both sexes. Big Salaries. Oldest and 
Largest School—Est. 45 years. Catalog free. 
Dodges fnsti Seveuth St.. Valparaiso. Ind. 


r= 
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Posteards. 


Everything in Postcards. Litve-wire list free. 
Worth-while samples 2sc. Mention subjects pre- 
ferred. Mutual Supply Co., Bradiord, Pa 
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Help Wanted. 
Nikola Tesla Correctly Chose his life work. 1 
can help you to choose as intelligently as he 
chose. Complete character rcading_ showing 
what uatural abilities you possess. Tried aud 
true method based on Photos and handwriting. 
No magic guesses. Particulars free. Lowell P. 
Hoyt, Presque Isle, Me. 


Jioyt, ETESQUE LSle, BPE. 

U. S. Government Positions. Men—women. So 
to $135 mouth. Paid vacations. Short hours. 
Pleasant work. ommon education sufficient. 
Write immediately for list positions now open. 
Franklin Institute, Dept. Dz6, Rochester, N. Y. 

Raise White Mice, big profits let me start you. 
Ray Boyle, Watertown, 8. Dak. 

Make Die-Castings. Sketch, Sample, Booklet, 
and Proposition, 12c. Byrd & Blair, Box 227 F, 
Erie, Pa. 

MTT MIMI Tee Ts TC ULC Een UELL UE 
Motion Pictures. 

Mation Picture Film for home, machines 200 
{cet $2.00, parcel post prepaid. Charles Gumby, 
145 West agth Street, New York. . 

For Sale Cheap, Motion Picture Films. Sen 
toc for sample and list. William Halstead, 88 
Mamaroneck Ave., White Plains, N. Y. 
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= February 24, 1919. = 
= Mr. R. W. DeMott, = 
= Advertising Manager, = 
= Tre _Evectrica, LXPeRINENTER, = 
= 233 Fulton Street, : = 
= New York City, New York. a 
= Dear Sir: = 
= We take great. pleasure in stating that = 
E our advertising in your classified depart- & 
E ment has been very successful. z 
= To tell the truth, we have received more = 
E returns and at a lower cost than any me- = 

dium that we are using. = 
= Sincerely yours, 2 
= Nationa, Agro INSTITUTE, = 
= (Signed) John A. Tenney, = 
= Presideat. = 
yA TT 


Exchange Ads. 


loose coupler receiving sets, 
best construction, aud phones. 
Splendid condition. Low price. Unusual oppor- 
tunity for amateur station. Call Satara, eves 
uing, 354 Couvent Ave., uear West 145th Street, 
New York City. 

For Sale—Train, Camera, and other small stuff. 
Mahan Smith, Jeffersou City, Mo. 


For Sale—Telephone gencrators, $1.50; Battery 
telephone, 75c; Electrolytic interrupter, $2.00; 
$35.00 Chemistry Laboratory, $25.00; Brandes Su- 
periors, $4.25; Telephone transmitter. soc; Audion, 
Double Barreled shot-gun, 12 gage, $7.00; 
17, jewel Waltham, silverime case, $9.00; etc. 
Want—Typewriter. Welton, 708 Mariou, Mat- 
toon, Ti, 


$300.00 Tent, go x 80, cheap, $30.00 takes it. 4: 
{t. center poles 9 {t. wall. Iso twin cylinder 
motorcycle engine with magneto $10.00. V. 
Gustafson, 1402 N. Hickory St., Joliet. I. 


Exchange—Thorough Bred Shetland Pony for 
8 inch spark coil or $125.00. Deb. Cummins, Wil- 
Mont, »&. : 


Write immediately for large lise of electrical 
and chemical apparatus. Mr. Keogh, 328 Lorel, 
Chicago. 

For Sale—Electrical Apparatus. Send stamp 
a list. Alfred Embovitz, Washington Depot, 

onn. 


Brand new 15 dial Omnigraph with 15 extra 
dials, Sts. Write Jory ™ 


For Sale—Two 
commercial type, 








8 











aurer, Jr., 682 Broadway, 
West New York, N. J. 


~ Sell—Loose Coupler, $4.00; Detector, joc. List 
of Wireless apparatus gc. Kenneth Tooker, 
Coshocten, O 


Will Sell or Trade a Fuller Johnson, over- 
hauled, gasoline engine, 1% H.P. Fred Sheel, 
174 Martin Street, Milwaukee, Wis, 


For Sale—Qne so amps.—1i0-125 volts—2z wirc 
—D. C.—Dunean Integrating Wattmeter in first 
class condition. J, Paternoster, 51: West 160th 
St.. N. ¥. C.. Phoue 9651 Audubon. 
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It will pay you to read and investigate the offerings 
_No matter what you may be seeking, whether gunglics 
listed here tle best and nvwst attractive specials o 


the 


No advertisement for less than 50c accepted. Name and address 
Casb should accompany all classified advertisements unless placed by an accredited advertising aera 
Objectionable or misleading advertisements not accepted. Ad- 
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Exchange Ads.—Continued. 





For Saile—Blueprints of motor windings, see 
add_under Blueprints, ete., this issue. Charles 
L. Chittenden, 81: W. 18th St., Kansas City, Mo. 


Wanted—Miegnon Receiving Cabinet RLC 5 or 
RLC 6. Cash. J. H. Newton, Suffolk, Va. 


For Sale—:, z, 3, 8, 9 Hawkin’s Guides, cheap. 
Joseph Saltry, 3:9 Oak St., Serauton, Pa. 


Waated—Omnigraph and Records. State price 
aud condition. J. A. Burgess, Provost, Va. 


Sale—High tension magneto $5. Austin Ran- 
dall, Bradford, Me. 














Sell—Omnigraph No. 2 Jr. Make me an offer. 
Myr! Priest, St. James, Minn. 


For Sale—Nationa! Autoniatic Telegrams Trans- 
mitter with 25 records in contineutal code, prac- 
tically new, $12.50. Leonard Ulstrip, Freewater, 
Ure. 


For Sale—Complete scndinug and receiving sect. 
Ahsolutely new. K. Jennings, Newton, Mass. 


Wanted—Bound Voluines, 3 and 4 of Electrical 
Experimenter. Printiug Outfit or Wireless Re- 
ceiving Set. Everett Fritzberg, 727 Washington 
St., Northeast, Minneapolis, Mian. 


For Sate—1 11.P. D. C. Electric motor; 1 motor- 
cycle engine; also other things. George Coalia, 
85« Columbus Ave., New York City, N. 


Sell—Complete Chemical Outht. Wireless and 
ee Goods. Charles McLaughlin, Cadiz, 
Ohio. 


For Sale—% K.W. Open Core Transformer, 
unmounted, cost $6.50, $2.50; re K.W. Closed Core 
Trausformer, $7.50, $4; Pancake Oscillation Traus- 
former, $3.75, $2; Jove Detector, 7o¢; 2500 meter 
Loose Coupler, $8, $3; .22 [1]. & R. 7 shot revol- 
ver, $8.50, $5; .22 Automatic Rifle, $17.00, $8.50; 
jooo meter home made Loose Coupler, $5; all in 
tine condition. Guns’ bores are perfect. Henry 
Cole. M-2 Box 380. Iudiauapolis, Ind. 


Will Swap—No. 2 rola Autographic Brownie 
aud fishing rod and reel for wireless apparatus. 


Max Feldngr, 1444 W. 13th St.. Chicago, Ill. 

Wanted—Parts type 400-soo Edisou Primary 
Batteries, Michael Boland, Forest Avenue, En- 
glewood, N. J. 


2 K.W. Wireless Outht. Full particulars hy mail. 
Rest offer or exchange for marine eugine. : 
eee Whaley, Maple Road, Linthicum Heights, 


For Sale—New 5 record Omnigraph. buzzer, 


ey, zo records, $15.00. Margaret Ewing, Nor- 
wichtowu, Conn. 


For Sale—Hytonc Rotary Gap % k.W. Trans- 
former, Pancake Type Oscillation Transformer. 
Unusually fine yvlass plate condenser NAA Coup- 
ler. 1 new, low price. V. Van Zandt, 1663 
Winfield St.. Los Angeles. 

C. Gil- 


Sell—Good Remington Typewriter, $30. 
lespie, 72 Woodward, Buffalo, N. Y. 


For Sale—Noupareil printing press, number 22; 
eight fonts type and ornaments $25. Donald 
Peglow. LaPorte. tind. 


For Sale—Curtiss Biplane, 3 it. Model $10.00. 


Miami bicycle $12.00. Post card projector elec- 
tric, $4.00. Edw. Webb, New London, QO. 


Electrical Photographic aud Chemical Appara- 
tus, motors, fans, switches, spark plugs: Advise 
what you want or have for sale. H.C. Hancock, 
Bogota, N. J 


Exchange-—-$8.co Omnigraph and dials for vari- 
a Gonceaeces or motor. W. T. Gravely, Dan- 
ville, Va. 


Sell~Twelve complete wrestling lessons, $5.00. 


Harry Schulte, 2360 Buchanan St., Baltimore, Md. 


~ For Sate—No. 5 (No. S) Omnigrapn worth $7 


perfect condition. Wanted— perfect Thorcdarsen 


1 K.W. sending transformer, state price. Wal- 
lace Heckman, Windermere Rd., Auburndale, 
lass. 


Wanted—Telegraph Apparatus. Write Gowan, 


343 George, Peterhory, Can, 

For Sale—Audiou Bulb, Tuner, Condenser and 
douhle Feesivipg phones. Cahn, 182 Pulaski St.. 
Brooklyn, N. 
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COTE ET Le eee 
For Afen, 


i TTT nee eee es 
Shave Yourself? Send ten cents to Meentzen, 
Heaumont, Texas, for blood stopping styptic 
pencil, 
CCE ES ee 
Business Opportunities. 


a CS SR wT = 

Wictory—Mechanical Toy Soldier window at- 
traction. 30 inches high. Salutes, turns head, 
points gwith finger, etc., as set. Well made, 
ticely alpessed officers, pptesees Uncle Sam. ete. 
Llectricaliy operated. ocs some stunt every 
Minuir or oftener as set and will salute 
eeldicr and pay no attention to other if de- 
sired. Hepresentative wanted in each city and 
lown. Write for prices. The John M. Biggs Co., 
Hox 324, Chattanooga, Tenn, 


Dallars Yearly 2 Your Back Yard. No gin- 
Aetip, thushroam dope. New ideas. Investigate, 
Particulars free. Metz, 313 East 8&9, New York. 


Boild up an Income in Oil—Others are doing 
at—Whr mot you? Today is the opportunity, 
Join our easy monthly payment plan NOW—it 
may mean hundreds tn pee nts: Ware for in- 
formation. Nafional Oil Drilling Co., Dept. K, 


ioustan, Texas. 


Incorporate your business under the common 
law. ko organization tax: no franchise tax: no 
federal sogporation tax; certificates not taxable; 
Etockholders exempt from company debts; do 
business anywhere; directors reside where you 
wish: lowest cost organization possible. Com- 
Fil Law Organization Co., 4 Randolph, Detroit, 

eh 


Fatents For Sales: 
dress Patent News-H, Washington, 
inventor's newspaper published, 


start a profitable business manufacturing 
“Fiaftedd Crisp.” Delicious confection. Whirl- 
Win matey-maker. Machine, instructtons com- 
plete fi.52 Samples 16 cents. Bestever Prod- 
Beis Ca., 2425—E4, Polk St., Chicago. 


We will start you in the cleaning and dyeing 
hiusineca, little capital needed, big profits. Write 








To buy or sell patents ad- 


Db. C. Only 





far bouoklWd. Ben-Vonde System, Dept. H, Char- 
lotte, N.C. = 
Why Sell Perfumes and Toilet Goods for 
othersf make your own; get all the profits. Par- 
ticulags, Laboratory ox 1316—-A— Memphis, 
aL 
Hurry: Our First Issue. Plans and specifica- 


Litinsx for luilding National Advertising Weather 
Service, Sales talk picture of finished machine, 
ere, Frafic $150.00 for manulacturer. Protected 
tervitory. Descriptive literature, terms and pic- 
lure 24 cents, None free. National Sales Co., 
Hox qzt, Lama. Ohio, 


Tf Interested in profitable moncy making plan 


see Marter, Coffer, tag Main SL Flushing, L. 1, 


pare ction Advertising—llow it is Building 
Business for the Progressive Advertisers 0 
dimctica 5 A little ae of RESULTS, told by 
the advertisers themselves—not the publisher, 
You will le interested in reading this little 
beoklet, which we have prepared for prospective 
advertisers, a copy of which will be gladly 
insiled) ta you upon request, It tclls you how 
to talk business with 1,000,000 intelligent, inter- 
@sted on] responsive Americans every month— 
men who know what they want and who have 
the mooev to bny it. Write for particulars and 
raice texlav, Douglas Wakefield Comntlee, 225 
west mih Street, New York. 


Enter a New Business. Earn $3,000 to $6,000 
fenziy in professional feces making and fitting a 
at apeciity, openings cverywhere with all the 
trade you cam attend to; easily learned by any- 
fie at beme in a few weeks, at small expense; 
ma jurther capital required; no goods to buy, 
job hunting, soliciting or agency. Address 
Stephenson Laboratory, 18 Back Bay, Boston. 


Make Eije-Castings. Sketch, Sample, Booklet, 
and Proposition, 1zc. R, Byrd, Box 227, Erie, Pa, 

5ML00 nm week evenings. I] made it with a 
small math order business; continued my regular 
job dayiime. Free Booklet tells how, 2 cents 
fasinge. Albert W. Scott, Cohoes, N.Y. 


Geld and Silver Plating without costly ciectri- 
eal apparatus, Wonderful example of scientific 
achbevement, “nparalleled opportunity to ¢5- 
tablich yourself in dignined lucrative business. 
Experience and capital unnecessary. Complete 
detailed imstructions in both processes. Onc 
Detlar. Electroless Plating Co., 1646 Echo Park 
Avec, Loa Angeles, 


 Eranch Manager Wanted for old established 
Chicnga Concern, We furnish full stock of 
woods, advertising matter, and equip store com- 
qlevely, in good location, all at our expense and 
pay you $40.00 a week salary, in addition to Jib- 
efal share of the profits your store earns, 
\work can be started in spare time. No invest- 
ment or previous experience necessary to secure 
this position. lf you are a hustler and want an 
apportunity to make $5,000 to $15,000 a year we 
want You and will pay you well fram the start. 
Send me your application today. 5S. Levy, Mer., 
lacpartment 334 Como Bhi, Chicago, III, 


Experimenters: Would you like ta earn, $100.00 
a month_in your spare time at home. Send 25 
cents oin) for tmstructions. Lloyd Stultz, 
Middletown, Maryland. 
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Make Big Money opening safes and setting 
combinations. Wayne Strong, P, O, Box 1430, 
Los Angeles, Cal, 


Men, get into the wonderful tailoring agency 


business, big profits taking orders and your own 
clothes tree. We furnish fine sample outlt and 
everything free, No experience -needéds Write 
today, Banner Tailoring Co., Dept. 186, Chicago. 


Attention manufacturers—W ltat have you to of- 
fer for Mail Order House? Must be easy mail- 
ing. Can use Jarke quantities. Address, Guaran- 
tee Sales Co., 468 E, 17th St., Cleveland, Ohio. 
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Miscellaneous. 





Luminous Paint makes watches, clocks, any: 
thing visible at night, 25¢ bottle. Luminous 
Paint Co., 2426-X Polk St., Chicago. 


Your Opportunity —Uscd correspondence 
courses bought and sold. Dollars saved. Write 
now. Enclose stamp. MacMichac! Educational 
Bureau, Dept. 44. Vietor, N, Y, 


Japanese Incense produces fragrant odour. 
Sample toc. Box Yama, Postal Box, 2: Sta. CG, 
Los Angeles, Cal. 


Be Healthy! Know the surest way to success. 
Read ‘Sincere Words,” 19:19 wonder, 20¢c post- 
paid. Success, 1943 Patten St.. Philadelphia, Pa. 

Cats crave catnip. Send ioc for a "catnip 
mouse”’ (a lifelike cloth mouse, stuffed with cat- 
nip). More jun than a “barrel of monkeys,” and 

our “kitty” will like it, Address: Percy Ewing, 

ecatur, IJ, 

You Can Be a Winner. Gain Power and 
Individuality and become what you wish to be, 
through our system of Self-Development. Practi- 


cal, positive benefits. Send io¢ and birth-date 
for interesting Personality Sketch and first 
lesson in Efficiency. Thomson-Heywood Co., 


Dept. 350, Chronicle Bldg., San Francisco, Cal. 


Catch Fish. Descriptive folder containing valu- 
able information mailed for stamp. George 
Julian, AJhany Building, Boston. 


Blacksmith, Listen! Prepare for big wages in 
Navy and Arsenal with Toy’s Modern Methods 
doing hard Jobs easy, Forging and making solid 
welds, hardening and tempering to a standard, 
with colored tempering charts. All for one dollar. 
Sample free. W. M. Toy, Sidney. Ohio. 


Wanted—Sma!] Gasoline and Steam Engines. 
Cash paid for 1 to 4 cylinder light weight Motors, 
“4 to 10 H.P. Johnston, West End, Pittsburgh, 
> 

aL, 


Snow Plow. Remaves snow from sidewalks, 
etic, Easy to raise ur Jower. Thorouglily tested. 
Can also be used as toy. A, H, Tallyn, Benson. III, 

“Opportunity Adlets” bring quick results. Uur 
100,000 circulation, wet. Other firms are makin 
money—so can you. Fer proof address Classific 
Department, Electrical Experimenter, 233 Fulton 
St., New York City. 
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W ireless. 





Amateur Radio will be Prohibited in Five Years 
unless ainateurs organtze for bencficial protec- 
tion! Will amateurs be organized body able to 
protect themselves from this impending calam- 
ity? Write us for absolutely latest particulars 
concerning this latest question, Future amateur 
radio depends on you—the loyal amateur! Only 
a slacker will hesitate. You write tmmediately! 
American Institute of Radio Engineering. (maha, 


Complete receiving sets ee $9.50 and up. 
ir 


Instruments, parts, minerals, cular for stamp. 
Inquiries invited. Jenkins, 923 Purchase Street, 
New Hedford. Mass. 


Mineral Detectors arc not one hundred per cent 
efiicient without a sterling silver catwhisker. 
Better than gold, 15¢ each. Gooding and Layton, 
1604 Broome Street, Wilmington. Delaware. 


DeForest Ship's Set Complete, Loose coupler, 
detector stand, reversing switch, variable con- 
denser, etc., all mounted on hard rubber base 
and mahogany cahinct—very fine. VDrice £30, 
W. M. Ronan, 172 Front St., New York. 


Better stock up now on switches and switch 
points for that new set. Circular describing the 
miost perfect on the market sent free. Eureka 
Secondary Co., 6939 S. May St.. Chicago, II, 


Learn Wireless Telegraphy at Home Cheap— 
Through home course outlined which will not ex- 
ceed $5.00 including the entire outlay. Don’t 
waste time and money Icarning elsewhere. Use 
your spare time for this purpose, I tell you how 
to obtain this complete course and answer al 
questions free thereafter. Complete instructions 
and details, $1.00. Imvestigate. Satisfaction guar. 
aniced. E. Jones, 8:8 Roosevelt, New Orleans, 
a 


Switch Points, Binding Posts. Switch levers, 
and small parts, send 2c for catalogue describing 
these and other goods. A. W. Bowman & Co., 23 
Church St., (Harvard Square), Cambridge. Mass. 


Amateurs, Complete Set of Blue Prints and In- 
structions for construction of (RA6) Regenerative 
Receiver, amplification 100, range 180-580 meters. 
Easy to construct. Just revised. Price $1.50 

ostpaid. Radio Research Laboratories, 2148 

ifth Avenue, Troy. New York. 
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Formulas. 


500 Formulas, resilvering mirrors, renewing dry 
batteries, luminous Re Spates. soap, 25¢, 
I, 3g i 


lists 2c, ‘“Bestoval Belleplaine, Chicago. 
MAL eaSUOLLECELVEAVOUESAIA AOU sASCSTASA CO TSS GUNN SAIUNEN OTOL UU ne 
Chemicals. 


SS ee 
“Chemical ‘Analysis honestly and correctly done’ 
hy Lelam! E, Tenney. Chemist, Colton, N. Y. 


We handle 
the Chemicals that are most rare and most difi- 
cult to obtain. Send s¢ for sample price list. 
Ziegler Experimental Laboratory, 47 Judson 
Street, Rochester, N. Y. 


Fe frente ne Ar ene aden MUMAeMLAUATTeMEA eA 
Electrical Supplies & Appliances. 


Motor Winders: See ad under blueprints, etc., 
this tssue. Charles L, Chittenden, 81:1 W. 18 St., 
Kansas City, Mo. 


One Service Station Storage Battery Generator; 
lligh tension magnetos: S$. D. Motor starter: 
Db, C. Motors t10 v.; Motorcycle engines and 
arts. Telephone parts of all kinds, belt, pul- 
eys, spark coils, 2 cylinder Thor Engine car- 
buretor and magneto complete. Going to sell 
dirt cheap while they last. P. A, Paul, Lewis- 
burg, Ohio. 


For Sale: 250 Penlites exact representation of 
fountain pens complete with 2 cell guaranteed 
battery only 65c each, postage 4c extra. Extra 
batteries 20c, Also 50 2-cell fiber tubular flash- 
lights goc, and 15 3-cel!l flashlights $1.05. Postage 
cextraon either. J. A, McLardie, 424 Edgewater, 

ayton. Ohio, 


$2.00 75-ohm double pole watch case receivers— 
NEW—permanent magnet type, fine for wireless 
prepaid, $1.25. Electra Sales Co., 1843 Cleveland 
Ave., Chicago, JI. 


Electrical Tattooing Machine and Supplies— 
Catalogue Stamp, Proai. Temke, Exp., ro1g Vine 
Se, Cincinnati, Ohio, 


Recharge 23 Dry Cells for Five Cents. Direc- 
tions 10¢c. Gilbert, 28 Chestnut, Binghamton, N.Y. 


All sizes of refillable fuses. Send 2sc for sam- 
te plug fuse and to refills. State Amperage. 
noll and Palmer, 7076 Jenkins Arcade, Pitts- 
burgh, Pa, 

















For Sale—Electrolytic rectifiers. glass jars, 
Knapp motor, tg, 21, 2 25 and 35 D. C. C. mag- 
net wire, 24 ‘and 31.8. C. German silver wire, 


transformer iron, switchhoard complete, minia- 
ture sockcts, battery binding posts, spark gap, 
electric heater. J. L. Lange, 9 Roosevelt Ave., 


Jersey City, N, J, 


For Sale—Electrical apparatus all kinds. 





List 





for puEp stamp. Wm. Doty, 207 John St., Port- 

land, Oregon, 

ALALSMTPRNEALETALNATERATEUTL OEM TAMUAULAUAU EU TUCuRRPRPRRPEEOAREPOD eDSerD EL CITA EIA NALA OUT EOD eeTeN 1 OMegTi nO ecetE EL Uren iTeA LL 
Personal. 

Are (ammeee monscions—cmbars assed in com- 
pany—lacking in self control? These troubles 
oe eomn: . E. Verttas, 1400 Broadway, New 

ork. 


FIDRITETOVATA TAR ATTASAAGATEOTTTOCTA aaa TTT a ATA TNMs HTeN TT ETL AAET ACETATE TTT TTT 
Letter Specialists. 





Letters That Land Orders and Money Orders— 
written for $4.00; three for $10.00. Guaranteed. 
Criterion Service, Dept. 3, West New York, New 


Jersey. 
PVLIURVCARAABGECUSOQNCUILOCCUUCAFROGOOCOOCOGUOOUTNONUOANUOOVASQTOASIEOOQTOGSQTOEREUTSEOTGROTOGCOUUATUAOTOOEADCJOQS8S00S2OUACUERLETITTY 
Real Estate for Sale. 


Is This Your Idea of Florida? <A little piece 
of land near the water, a boat, a garden, some 
strawberry plants, and perhaps a few chickens: 
a vine-covercd cottage, pleasant neighbors; fish 
and oysters in abundance. plenty of quail and 
gamne—a sinple, natural, wholesome life in the 
open the year round--Ilonie, Health and Con- 
tentment, All this is within your reach at 
modest outlay in this beautiful land of sunshine 
and roses. We are on the Gulf and a navigable 
river; also on the Dixie Highway. Here we have 
the freedom, comfort and economy of country 
life, yet are only two hours by motor bus irom 
big cities and resort centers Kke Tampa and 
St, Petersburg. Our community is new, hut is 
one of the fastest growing in the State. Prices 
have not gone sky-high and Itving expenses are 
moderate. 100 Northern families already here. 
They like it—perhaps you will. May we send 
complete information? Board of Trade, Box 238, 
New Port Richey. Fla. 

ITA MUTATLTTETTAL ATR aeTiLESeRtaa TT HUMUUTTTTMTTDITHT MEST SOUP USAUUHTUUTTCUHATUBATT TTTAT ROCHA AT CATMCTIUUVIUGI NGI ROTTVOHNy 


Motorcycles. 








Motorcycles from $25 up—New and second- 
hand. Easy terms. large list to choose from. all 
makes. Send 4¢ stamps for Bulletin “tA.” Peer- 
less Motorcycle Co., Watertown, Mass. 

OTTUNI DANS HU2NATERTEURLU NEU ATLUQLUPRIVAURAQN LQ LOTSOQOUGPUEDEGS*Q000BEETOOLEVOSECRLGFOO UUSORANOGLODUNOEL AOU AOTUQRENOU COU QOGAUIIILIUI 


Song Poems JF anted, 





Write the Words for a Song. We write music 
and guarantee publisher's acceptance. Submit 
poems on war, love, or any subject. Chester 
Music Co., 538 S. Dearborn St., Suite 265, Chi- 


MMT OTT eee Tas ce ee 
Continued on page 934 
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Patent Attorneys. 





Inventions Patented. Trade-marks Registered, 
Labels. Prints and Publications Copyrighted, 
reasonable fees; correspondence solicited; de- 
tailed intormation free; Dooklets. Jaymes & 
Jaynes. 702 Kellogg. Washington, D. C. 

Patents Procured—Trade Marks Registered—A 

comprehensive, experienced, prompt service for 
the protection and development ot your ideas. 
Preliminary advice gladly furnished without 
charge. Booklet of information and form [or 
disclosing idea free om request. Richard B. 
Owen, 130 Owen Bldg., Washington, D. C., or 
2278-T Woolworth Bidz. New York. 
F. Miller, Ouray Building. Washington, 
b. C. Patent Attorney, Mechanical and Elec- 
trical Expert. Best quality of work and results. 
Moderate charges. dvice free. 

Millions spent annually for ideas! Hundreds 
now wanted! Patent yours and profit! Write 
today for free books—tell how to protect your- 
seli, how to invent. ideas wanted, how we belp 
ou sell, etc. American Industries, Inc., 

atent Dept.. Washington, D. C. 

John M. McLachlen, Atty. at Law, Patents, 
Trade Marks, Copyrights, 410 SIicLachlen Bidg., 
Washington, D. C. 

Patents—My fec yor in monthly install- 
meats. Send sketch for advice. ooklet free. 
Frank Fuller, Washington, D. C. 


Patent Your Own Inventions. Save attoracy’s 
fees; we prepare applications; furnish full in- 
structions and give satisfaction. Free informa- 
tion. Carl Larsen Co., Park Row Building, New 
York City. 

Patent Attorney, Elcctrical Engineer. Mechan- 


M. 
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ical Expert; Thorough Personal Service. Frank 
L.edermann. 2t Park Row, New York. 

Pateats. My fee payable in installments. Full 
articulars returo mail. John Patten Dufhe, 
atent Attorney, Washington, D, C. 
eA armed PETAL HT ENT TNSAN TRH N LT eM NN ED ATU ED pepe ARDS I ITD TLOS 


For Inventors. 





We Have A Proposition that will probably in- 
terest you. Inqniries invited. The Wakefield 
Engitestine Co., 922C—F St., N. W., Washington, 

Ce 


600 Mechanical Movements, also illustrations 
and cxplanations of 50 perpetual motions. My 
book, Inventors’ Universal Educator, 4th edition, 
tells how to procure and sell a patent for your 
new invention. Government and other costs. 
Covers the matter from A to Z. 140 pages ele- 
gantly bound. Contains noted Court decisions on 
Patent cases, Mechanical Movements greatly 
assist inventors—suggest mew ideas that might 
prove of great aid in perfecting inventions. Tells 
how to select an attorney. Has valuable inlorma- 
tion regarding Patent Sharks, Selling Agents aad 
Brokers. Price $1. Postage free. Ered G. Diet- 
erich. 603 Ouray Building, Washington, D. C. 


_ Inventors. Protect your Idea before exposing 
it. Advice Free. Imventor’s Patent Service, 
Park Row Building. New York City. 


Inveations Commercialized. Cash or royalty. 
Adam Fisher Mig. Co., 205 St. Louis, Mo. 

inventors je National [nstitute of Inventors, 
World Building, New York City; i 
sociely 1,900 strong; will help protect, develop, 
finance and market your invention. Absolute 
no charge. Write for booklet. 


cw A isso eM omen MELT Me CTT Teli (icant b44 
Patents for Sale. 





Patent—Cork float oil gauge for Ford cars. 
Price right. L. A. Randall, Conimicut, R. I. 
' ; H1H AUG ake 01 ANTHUTIN POLES CHL ENTDSTTAAAS TITLE 


News Correspondents. 





Earn $25 Weekly, a time, writing for news- 
Papers, magazioes. Experience uanecessary; de- 
tails free. Press Syndicate, 566 St. Lovis, Mo. 
wm . 2 eNO REMMI 


Scenery for Hire. 





Collapsible Scenery forall Plays. Amelia Grain, 
Philadelphia. Pennsylvania. 


~— 
Rae 


Cameras, Supplies—Photo Developing. 





Send us your next film for developing and 
printing. No charge unless you are satisfied 
with our work. The Photolo Co., 36 Garrison 
Road, Claredon, Virginia, 


Mail Us Sc with any size Film for develop: 
ment and 6 velvet prints. Or send 6 negatives 
any size and 1g¢ for 6 prints, 8 x to” mountcd 
enlargements 35¢c. Prompt, perfect service. Roa- 
a Photo Finishing Co., 255 Bell Ave., Roanoke, 

a. ; 


Camera bargain list tree. 
Mulberry. N. Y. City. 


Clean, Neat, Perfect Kodak Finishing at the 
lowest prices. Work returned the same day re- 
ccived. Send film for sample print and copy of 
Catalog on Developing, Printing, Enlarging and 
Hand Coloring. also copy for Photo Craft Maga- 
zine which will help you make better pictures. 
Photo Craft Co., Box 69, Ann Arbor, Mich. 


Durso, Dept. 41, 23 
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ELECTRICAL EXPERIMENTER 
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Books. 
What Every Draftsman Should Know. Very 


useful booklet. Price 12¢ postpaid. 
let Co.. 1933 Patten St., Philadelphia, Pa. 


Dear Reader—If Occult, New-Thought and Sci- 
entific books appeal to you, send for my catalog, 
it's free. I have books on Personal Magnetism, 
Concentration, Spiritualism, Clairvoyance, Scer- 
ship, Will, Mind, Hypnotism, Mesmerism, Char- 
acter Reading, Healing, Mysticism, Success, 
Salesmanship, Mechanics, Entertainment, 
A. W. Martens, J-sg9. Burlington. Iowa. 


World-Romic System, Masterkey to Alt Lan- 
guages. Six Textbooks, $1.44. French Chart, 37c; 
Spanish, 37¢; Aviation Dictionary, $1.50. French- 

oglish Aviation Dictionary, 6:c. Languages, 
143 West a7th, New York. 

Books on Sex—Catalogue [ree, 
Co., Springfield, In. 


Books for Real Live People. Lists free. J. E. 
Sheridan, g17 E. 151st, New York. 


20,000 Formulas, Recipes and Trade Secrets in 
double-column, 530"Page book, only $1. Postpaid. 
Chavon Camp Co., 32 Prospect St., Claremont, 


To Get Better Pictures: Read the Amateur 


Photographer's Weekly; illustrated; weekly 
prize competitions; print criticisms; many unique 
features; $t.50 per year; three months’ trial sub- 
scription 25c. Abel Publishing Company, 401 
Caxton Bldg., Cleveland, Ohio. 


Old E, E. Back Numbers: \We have some valu- 
able old E. E. back numbers on hand as follows: 
19!13—Jan., March, April, May. June, July, Aug., 
Sept., Oct., Nov., Dec., price each 35¢.  1916—Jan., 
Feb., March, May, June. Sept., Dec., price each 
35¢. I917—Jan., April, May, Aug., Nov., Dec., 
each 35c. 1918—Jan., Mar., 35¢; 19:8—May, June, 
july, Aug., Sept., Oct., Nov., Dee., each 20c, 
i919—Jan., Feb., Mar., 20c. We can All orders at 
Once upon receipt of your remittance, and if you 
have not these numbers already, now is your 
chance to get them, as they probably wil 
snapped up sere quickly. xperimenter Punb- 
lishing Co., 233 Fulton St., New York Ci 


Sexual Knowledge—By Dr. Faulkner. Plain 
facts abont sex matters. Over 100 pages valu- 
able information for men and women, married or 
single. Price 25c, in plain wrapper. United Sales 
Co., Springheld, II]. 

Leading Magical Magazine, 

i hy? 








United Sales 








2 You'll like it! All 
magicians do! he value is there. Sam- 
E toc; three months, 25¢; year $1.00. The 
agie Magician. Dept. E, Minneapolis, Minn. 


Nature Book” facts every married and engaged 


Ect should know. 35¢. Central Company, 599 


inth Avenue, New York. 
PeOST MOTEL TPG USTHASPASOUHTPOUS TTT CATING LARUE, USHAUAT ST CLUE DOO Ee eeVPGADOEONS udML EAA SULLQLGgICUAINUUAUPNICUILG 4 


Blue Prints. 


Blue Prints: % H.P. Gas Engine 3o0c, % HP. 
Steam Engine soc, 4% H.P. Boiler and Sagiie 
joc, all 3 $i.oo. Circulars for stamp. Universal 
Gas Motor Co., 364 Monadnock, Chicago. 


Blue Prints of Motor windings. 108 A.C. con- 
nections, 132 D.C. armature windings, complete 
240 diagrams $5.00 cash. Send 25¢ for 12 samples 
or write for particulars. Charles L. Chittenden, 
Bir West 18th Street, Kansas City. Mo. 


_ Make volt and ammeters. Simple practical 
instruction and blue print 2z5c. D. R. Hansell, 
23238 N. Carlisle Street, Philadelphia, Pa. 


CEO ELD) LADD HELE LSAT N UNH VNA THEN SANNA UNL NTUON GANNON UNL GMOU NL EU NUL OURO ERED NEL j14gQUNes OU UOTUNNRLUCLEE 


Health. 


Enjoy Vigorous Health. My new book “Muscu- 
lar Development” tells how. Send for it today—~ 
10¢. Earle Liederman, Dept. A, 203 Broadway, 
New York. 


_ Tobacco or Snuff Habit Cured or no pay; $1.00 
if cured, Remedy sent on trial. Supecka Co., 
SA, Baltimore, Md. 


Pyorrhea—Hi. E. Kelty, D. D. S., M. D., pyor- 
rhea specialist for 15 years, has developed a sue- 
cessful home treatment for pyorrhea. Purifying, 
healing, preventative. Full month’s treatment 
and booklet $1.00. Circular free. Dr. H. E. 
Kelty, 106 Gladwin Ave., l.conia, N. J. 

Cigarette, pipe or chewing habit conquered. 
Nature’s method. uaranteed. Write for free 
brochure. Edw. J. Woods, TA-3o0, Station F, 
New York. 
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Stammering. 








St-Stu-t-t-tering and Stammering cured at 
home. [nstructive booklet free. Walter McDon- 
nell, 105 Potomac Bank Building, Washington, 
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For the Hair. 


gr 
Io was Bald. Obtained hair growth by an In- 

dian’s ointment containing genuine bear oil and 

rare plant juices. Many others have good hair- 

growing results. Will send box, postpaid, with 
recipe, ioc. John Hart Brittain, 150 3and Sx., 
A-3n0. New York. 


April, 1919 
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Tricks, Puzzles and Games. 





Tricks, Puzzles, Jokes, Toys, Games, Novelties, 

Dol! and Cane Racks, Plays, Wigs, Stage Sup- 

plies, Escapes and [llusions. Large 1917 catalog 

ise Oakes Magical Co., Depts 539, Oshkosh, 
is. 


1000 Stage Tricks with 500 illustrations. 
logue ioc, small catalogue free. ornmann 
Magic Co., Sta. 6, 170 Eighth Avenue, New York. 

Black Art Hindoo Experiments, 1919 Edition, 
2se. Invisible Ink. Free Trick. Catalogut eac 
order. Linhorst Magic X Shop, St. Louis. 

Ventriloquism taught almost anyone at home. 
Small cost. Send today 3c stamp for particulars 
and proof. O. A. Smith, Room R-605, 81 Bige- 
low Street, Peoria, III. 

100 Kinds Wire and Stee) Puzzles. Catalog and 
leader 10c postpaid. Western Puzzle Works, 
St. Paul, Minn. 

LIDIA PEHIALOUUUEL CAPA SAR ARBARNC EEL ELNCGS AS CUE CUD GLELY Le QUQE04R TU TEN AGL TLEGET LL 14 TARTANA TTT MRT 


Phonographs, Needles and Supplies 


Cata- 





Build Your Own Phonographs and manwlacture 
them for profit. Drawing instrpctions, Parts, 
Price List, Blue Prints, etc., complete, sent free 
upon request. Write today. Associated Phono- 


graph Co., Dept. E-1, Cincinnati, Ohio. 


Build Your Phonograph. ''Perfection” high- 
ee spring and electric Motors, Tone Arms, 
eproducers. Wonderful results. ig saving. 
New catalog and building instructions mailed 
for ten cents. Indiana Phonograph Supply Co., 
Indianapolis, Indiana. * 


Phonograph Owners: Test our wonderful, new 
Ring Point needles. Buy at wholesale prices 
and make money selling to your friends who 
hear how they improve tone. Scientific method, 
important discovery, very interesting. Single 
needle plays 100 records. Send 25¢ for samples 
and special offer. K. Kenyon Company, 31 Union 
Square, New York. 


Wonderful $75 Phonograph. 42 inches high, 
12-records album, needles, $45. Stamp. 63: New- 
hall, Milwaukee, Wis, 
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Motors, Engines and Dynamos. 











Small Motors and Generators: 1000 New Motors 
and Generators from Bankruptcy Stock, 4 H. P. 
A. C., $18.50 each; 14 H. P., $30.00. yb 
Charging Sets—Robbins & Myers new outfits, all 
sizes, $30.00 each and up. Charging, Light mip 
and Moving Picture Arc Generators, $10.00 eac 
and up. Motors for all phases of current. Im- 
mediate delivery Less than !3 regutar prices. 
Write for late bulletin. Johnston, West End, 
Pittshurgh, Penna. ‘ 

For Sale—Thie jollowing 60 cycles, single-phase 
motors, 1800 r.p.m., new. 23-44-1190 volts, 3% h.p., 
220 volts, 24% h.p. 220 volts, 2-1 h.p. 220 volts, 
11% h.p. 220 volts, 2-2 h.p. 220 volts. Electric 
Machinery Equipment Co., 714 W. Van Buren 
St., Chicago. 


Wanted for Cash—Marine, rowboat, stationary, 
automohile, motorcycle engines or bicycle at- 


tachment motors. State condition, price, etc. 

Write, A. J. Temps, 303 Broadway, New York 

ity. 

rT MULTUM TTC TLL UMUC TeCTPNL IT) 1b 
Printing. 





100 Bond Noteheads, 4 lines and_100 envelopes, 
preraid. $1.00 Southwestern, 1413-H Berendo, Los 
ageles. 


100 Engraved Style Visiting Cards s50c; 100 
Emblem Cards zoc. H. Gregory, Warwick, N, Y. 
EDLUND av onacec ee eMacenverdrevevcenvencovcuineerdceustitedajsstessenvungeenpeprenete enter Qa dueybeeuasaicievtnssutb OEM 


Stamps and Coins. 





500 Finely Mixed United States or Foreign 
Stamps, t2c. Philatelic Star, Madison, N. Y. 
California Gold, Quarter size, 27¢; Hall-dollar 
size, §3¢; Dollar size, $1.10; Large cent, 1820, and 
catalogue, ioc. Norman Shultz. Kings City, Mo. 
Stamps—6l all different free. Postage, 3. 
Mention paper. Quaker Stamp Co., Toledo, Ohio. 
Free—Packet Valuable Stamps to applicants 
ae approvals. Benj. Forbes, 160 Devilliers, 
{ttsburgh, Pa. ny 
_ Free packet of stamps to approval applicants. 
Laskaris, Union City, Pa. 
Stamps too diffcrent, 8¢; 200, 23¢. 
Michaels, s600 Prairie, Chicago. 
Acme Stamp Co.—Send stamp [or pocket list. 
494 312th St., Brooklyn, N. Y. 
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Approvals. 





For Advertisers. 


“Quick-Action A 
Business for the Progressive Advertisers 
America”; A little story of results 
the advertisers themsclyes—not 





vertising—How it is Buildin 

° 
told by 
the publisher. 
You will be interested in reading this little book- 
Ict which we have prepared for prospective ad- 
vertisers, a copy of which will be gladly mailed 


to you upon request. It tells you how to talk 
business with 1,000,000 intelligent, interested and 
responsive Americans every month—men who 
know what they want and who have the money 
to at} it. Write for particulars and rates today. 
Douglas Wakefield Coutlee, 225 West 3oth St., 
New York. 





You benefit by mentioning the “Electricat Experimenter” when writing to advertisers. 
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expensive equipment. Think of the 
would have with such an instrument! 
It’s very simple, too, and inexpensive. 

You can install an outfit in your 
home and hear the conversation being 
held all over the house. You can con- 
nect up different rooms of a hotel. 
Our outfit was used by secret service 
operatives during the War. It 
is being used on the stage. So 
much for its commercial adapta- 
tions! lou can procure appa- 
ratus of the same type. 

One of the main 
advantages of the 





A : ratus is the same as sold by us to large writer's opinion, ob- 
Skinderviken telephone companies. 110 volt telephone tained by actual 
; generators. ela orate tests, your 
Transmitter But- ; t Transmitter button ts | 
ere 3 bar. ..slwm,.- .++.$1,.75 Weight 6% Ibs. ha hie 
li I te probably most etticlent 
ton hes in its ul- 4 Eas ciceCerwtede 0+ 4 ti . ee device of its kind on 
- a le= S bar... asdoein. gis . i Ss. market today, due to 
tra Sensehivencss. Ringers 80 0bm...  .35 “ 1 lb. Fig. 7? its simplicity and 
You can place it ric é “ 1000 chm... .75 eS 1 Ib. ie other pee anding feat- 
° ae &§- : 6 1t.3 d.. = 3 oz. pres. Should have a great future.’’ 
in any position ; Sitk poe ss Bo ea. e ‘s 3 a Figures 6, 7 and 8 snggest some very 
you like. It is the greatest 1n- “4 3 ft.2 cond. .J0 ss 1 ost biter eats ees ana of rel 
; : ; , ; ing music at a poi ar remove 
vention 1n micro- phones and has Transmitters complete with from the phonograph ts very popylar with 
Steco transmitter button...... 12 oz. experimenters. The Skinderviken Trans- 


won recommendations from men 
of high standing in the scientific 
world. It is being used all over 
the world. You can mount it most anywhere. 
In figures 3, 4 and 5 are shown some un- 
usual and practical methods. Card board 
boxes, stove pipes, stiff calendars and hun- 
dreds of other places will suggest tbemselves 
to you. The buttons cannot be seen by any 
one in the room as they are so small and 


OU can easily make a highly 
detectophone 
using a Skinderviken Transmitter 
Button to collect the sound waves. 
You can build your own outfit without buying 


Induction coils 


by 


fun you 
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these: 


MON 
Aes 
a sensation. 
to receive unsolicited letters like 
“I received transmitter button today and 


I wish to inform you that it works great and 1s 





BARGAINS 


These prices are very low 
All equipment is GUARANTEED. The appa- 
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ELECTRICAL EXPERIMENTER 


G electrical experiment- 
the button has created 
It is not uncommon 


00 


ppd. 


the best I have ever seen or heard of for the 
price. I will certainly recommend it to my 
friends. I wish to thank you for your good 
service.” 

“TI have been using one of your transmit- 
ter buttons, and it has proved to be worth 
more than its value in my experimenting.” 
“I received one (Transmitter Button) some 
time ago, and they are just O. K. for ex- 
perimentary.” “I bave been using 
one of your transmitter buttons for 
experimental work and it certainly 
lives up to all you say for it and 
then some.” 

Mr. H. Gernsback, editor of this 


magazine, who is the 
dean of electrical ex- 
perimenters, said: ‘In 





wiitier Button is mounted In a very small 
hole in the under side of the sound arm. 
(Nute: This hole will not Injure the qual- 
ity of the music.) When the phonograph 
is belng played. the sonnds produced are trans- 
formed by the Skinderriken Transmitter Button 
into a varying electrical current. The receiver, 
which !s located in another room, reproduces the 
mysi¢ at that point. 

Figures 7 and 8 IHnstrate the methods of 
transmitting sound by means of the vibrations 
in a body while speaking. Speech will be repro- 
duced by the receiver just the same as if the 
experimenter had spoken tuto a transmitter. In 
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light. Only a small brass nut is exposed to 


Fig. 5 Fig. 8 


thtse experiments the Skinderviken Transmitter 
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We have the ntmost 
| of the detectophone. faith in our transmitter 
The only instruments button. We guarantee 


' “ae ee a old—-send In a dollar bill 
) addition to a Skinder RIGHT NOW! You can't 
viken Transmitter But- lose. If you're not satis- 






the view. 


Full directions for connecting up the button for use as a 
detectophone are given in booklet No. 4 which is sent with 
Figures 1 and 2 of this advertisement, two of 


each button. 
the 


the 





Fig. 1 
Transmitter Button 
pbram. Simplest cirenit. 


monnted on Dia- tery, 


STECO, 2134 North Clark St.. Chicago, Ullinois. 


Gentlemen :—Vlease enter an order for 


in booklet No. 4, show 


needed to complete a 
detectophone outfit, in 


ton are a receiver, bat- 


induction coil. 


The same circnlt 
of how the transmit 
The Skinderviken 
cells. 


many illustrations 


fresh cell or two wo 


circuit connections cells. 


satisfactary service 
will refund the pn 






and, if desired, an a 


copy of Rooklet No 


Enclose suffielent postage for malling. 


price. Boys — Young and 


fled, yon recetve your doj- 
isn’t that fair? 
Send a 3¢ stamp for a 


Bntton is mounted on a small iron disc. 
connections apply to all experiments, regardless 
ter bnttan is monnted. 

Transmitter Button operates on one or two dry 


It often happens that two cells produce too munch current and the 
sounds are deafening. We 
recommend either 





ey 


one : 
rn ont | ] 


or we 
rehase 








Transmitter button monnted the same 
bot with Induction Coll. 


in 


{I'se Penct}) E. 


(] Skinderviken transmitter buttons....-..0.60+-seeeer see ees @ $1.00 prepaid Shilp i Aenea alte - USE: Lda ached @akinbeee ests 
{] iO volt generators........ eee ee eee @ Wt..... Ibs 
{] Ringers...... GIS «ac < eeongukeens uwsie bys a Ae Mice dee aod ed @ Wt..... Ibs. ee osens iat dbo scctommne MR. Mls sos abcd be diaom Tn s<s 
[J] COPdS. oo cnr ccecnninnaes see conductar.....-- 11. tenner 2 es @ Wt.... Ibs, Lact 
wm (} Induction coils ........ erence ete e terre cnet ee eee rene cnes @ .36 Wt....(bs a : petasie ~~ \intesmniemommenmic. 
af , {] Transmitters with T. Button...... Co eee ere @ i1.50 Wt.....[bs Send Booklet No. 4. { ] 
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OFFER No. 1 


: Wireless Course 

The most comprehensive Wireless Course 
ever printed. Contains 160 pages, 350 il- : 
lustrations, Size of book 634”x10". Very : 
fine flexible cloth cover. 


_ FREE with a year's subscription. 
Add 5c for postage 
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OFFER No. 2 
Experimental 
= Electricity Course 
= This masterpiece contains 160 
: pages, 400 illustrations. Size 
of book 5”x9”. Printed on ex- 
> tra thin paper, so book can be 
: slipped into pocket. Hand- 


= some flexible cloth cover. : 
: FREE withayear's subscription. Add 5¢ postage = 
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OFFER No. 3 


How to Make Wireless 
Sending Apparatus. 
By 20 Radio Eaperts 


How to Make Wireless 
Receiving Apparatus 
By 20 Radio Constructors 


These books are by : 
far the most successful : 
wireless books on _ the 
market. Size of each 
book 5”x7”", well bound on 
good book paper. Covers 
in two colors. We really = 
cannot praise these books : 
too highly. Each book = 
contains 100 pages and = 
from 88 to 90 illustra- 
tions. BOTH books 
FREE with a year's sub- : 
scription. Add Sc for pc@age : 
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This is a very limited offer. It may be withdrawn at any time, due to the tremendous cost of 
paper, which IS JUST DOUBLE WHAT IT WAS ONE YEAR AGO. We have only a limited 
supply of these fine books on hand; after they are gone we cannot reprint the books until con- 
ditions become normal again. Now is your chance. 


The publishers of this journal have earned an enviable reputation of giving more than 100 
cents. worth for each doilar spent with them. Profit by this liberal opportunity NOW; 
it may never be made again. 


HERE’S THE OFFER 


Subscribe to the ELECTRICAL EXPERIMENTER for one year, at the regular subscrip- 

tion price of $2.00 per year (Canada, foreign and N. Y. C. $2.50) and we will send 

you cither books shown in one of the above offers. If you subscribe for two years, 
two offers will be given, etc. 


If you are a subscriber at present take advantage of this wonderful opportunity 
anyway. If you do, we will extend your present subscription. 


This Offer Limited, Act Now. 


EXPERIMENTER PUB. CO. 
223 FULTON STREET NEW YORK CITY 
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Gentlemen: PO “' 
Please enter & 
my subscrip- “J 
tion to the “ 
ELECTRICAL 
EXPERIMENTER O * 
for the term of ._... \ 
year. .for which [{ en- ? 
close herewith $ : 
You will also send me at 
once FREE your book..... 
as per offer No.........4. 
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Covers = 
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Size 
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every engineer, every mechanic should know 


about these wonderfully helpful instructive books, which give in 
plain words a complete working knowledge of electrical engi- 
neering in all its phases. 


You run into some new electrical problem almost every day. The 
information you need to help you in your every day work 1s In 


ELECTRICAL GUIDES 


These books place electri 


city at your finger ends. They cover erery imaginable 


subject, principle, theory, probleni, trouble, and way of doing things electrically. 


Every subject is Indexed so that you can turn right to it. 


They are a study course 


and a reference guide tn one, written in plain erery day language—-no wasted wards 
—only what you need to know—chock full of up-to-the-minute electrical knowledge. 
The guides are a complete course in electrical engineering. They will help you In 


erery detail of tthe day’s electrical work. 


You can't ask am electrical question that 


Hawinns Gwides can’t answef. 


Helped Him Make Good 


“It is oaly right for me to recom- 
meod biehly the Hawkins Guides. for 
they bave bteo of the greatest assiet- 
ance to me in placing me in my pres- 
ent Position es Superiteodent of Con- 
struction Depertment of one of Ohio's 
larcest Electrica) Compentes. I would 
like to see every men bare a get of 
Hewkins Guides. *’ 

Geo. Knecht. Columbus. Ohio. 


In the Naval Electrical Dept. 


“The Hewkine Guides ere great help 
to mé in the Naral Electrical Depart- 
ment, which tbey cover rery thorough- 
1 ae C. J. Cornell. 
U. 8S. Recelriog Ship. Brooklyn, N. Y. 


Superintendent 


“T am now superintendent of the 
Dunnsilie Hydro - Electric Syeteme, 
and Hawkins Guides were a great belp 
to me in bolding down a reeponsihie 
positloo.*" 

W. E. Swartz. Dunnville, Onterlo. 


Wireless Operatars 


"T have worked wirelusa for ten 
yeare—-but I wish I hed theses books 
yeare ago. as they heve gaved me ¢ 
great deal of trouhle"" H. Mershail 

Steamer M & B No. 2, 
Walkerville, Ont. 





Pocket-Size Flexible Covers 


‘rhe woOks @re amell ssoush to zip lato your cost 
Pocket—bandsomely bound in flexible black covers. 

You can carry each roluine with you until sou heva 
mastered its contents. 3.500 pages of actual information 
aod 4.700 illustratlone. Qnee you see these hooks sad 
put them into actua) use You will never again want to be 
without them. Try It at our expense. 


EW Cost u Nos > Feceive uit DC ; MUR 
them orer—ask them all the questions you can think of 
use th n your Work--study the ck up some in- 
formation that wil] increase your earniog ability. We 


will ship you the entire set of 10 volumes entirely FREE. 

This ts a sien of ovr confidence itn the guides. Pure 
gold does not object to belng tested. Keep them for 
seven days and if you do not decide that you can't ¢et 
ajJone without them. return them to us and Owe ya 
nothing. 

When you declds to keep them you only beve to pay 
$1.00 down end remit the balance of $9.00 on the easy 
Peyment of $1.00 a moath tl paid for. 

Lise this coupon fo get the nooks 
meoy tlmes over. 


THEO. AUDEL & CO. 
72 Fifth Ave. New York, N. Y. 


It will pay you 
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READ THIS PARTIAL LIST OF CONTENTS 
N 1 Contains 348 pages. 383 {Nustratione. Electrical 

Oo. signs and sa¥mbols—statie and curreot electricity 
—primary cets—conductors and tuasulators—resistance and 
cooductivity—magnetism—indnetion colls—dyoamo priaciples 
—claases of dyoamo3s—armatvres—windiogs—commuvtatioo— 
brushes, etc. 


No 2 Containe 348 peges. 394 INustrations. Motor 
* principles—armature reactloti—niotor starting— 
calculatlons—brake horsepoewer-—-selection and installatioa of 


amo and motors—galrenometers—standard ce)ls—ourrent 
m@asurement — resistance measurement — voltmeters — watt- 
meters—watt bour meters—oDeration of dyoamos—operalloa 
uf motors, ete. 


No. 3 Contains 300 pages, 424 Iilustrations. Distribution 
systems-— wires and wire calculations—inside, out- 

aide arm underground wiring—siga flashers—ligbtning pro- 

tectlon—rectifiers—storace hattery systema. etc. 

No 4 Contains 270 pages. 379 illustretions, Alternating 

: current principles—alternating current dleztame 

—the power factor—alternator principles—alternator coa- 
structlon~—windinegs, ete 
No. 5 Contains 320 pezes, 614 illustrations. A. C. Motore 

. -ssnchronous and Induction motor priaciples—A. C. 
commutator motors—inductlon motors. transformers: losses. 
construction, connections. tests—-conterters—rectifiers, ate. 
No o Contains 298 pages. 472 lllustrations. Alternating 

. current ayetems—switchlng devices—ceircuit breek- 
ers—relare—Ughtning protector anParatus—regulating devices 
—syncnronous condeosers—indicating devices—metera—power 
factor indicetors—wware form measurement—switeb hoards, ete, 
No 7 Cootelna 316 pages. 379 illustrations. Altarnetiog 

. current. wiring power statlana—turbloes: manage- 
ment. selection. Jocation, erection. testing. runolng. cere aod 
repalm—talephones. ete. 

No 8 Contains 332 pages, 436 IJlustratinne. Telegrapbd 

* -elmaltaneots telegraphy aod telerhony — ? 
wireless—electric hella—electric lighttne—photometry. etc, 
No 9 Contains 322 peges. 697 illustrations. FEleo- 

‘ trie railways—electrie locomotivea—ear Yebt- 
ing—-trolley car operation—miscellaneous anplications— 
notion Dietures—gas engine ignition—automohdile aalf- 
starter? and Jighting srstems, electric vehicles, ate. 
No 10 Contéetns 523 pages, 599 Ilustratione. 

: Elevators—cranes—pumps—air com- 


preasors—electrie heating — electric welJing— THEO 
enidering and hrazine—~industrlal electro- : 
ly si3—e Q Nating—electroa- thexenentle AUDEL & CO. 

Mw Saeetata 72 Fifth Avenue 


Also a complete 126-page ready 


New York, N.Y. 
reference index of the complete ” oN.Y 


? 


Whrary. This index has been “leas® gubmit me fer 
planned to render easily ac- examination Hawkine 
cesstble all the vast infor- e oe ae (price 
mation contained in the paid. the 10 cathe aA 
10 electrical guides. isfactory I agtee tn send you 8h 
There are over 13,- within seven dasa and to further 
500 cross refer- o mall yon $i eech month until paid 
ences. You find 
what you want ? SO ee ee 
to know in- 
stantly. 0 Oecuprtion ecole lee ake 
eo Buslness Address . sieisie DE es eaaat em 
o Hesldenes® Bes. Sh .c.ic ccmems Gaens 60 oem 
a> 
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Earn While You Learn 


Mail this coupon for full details 
of this school’s splendid part- 
time employment plan, which 
enables students, to earn living 
expenses while pursuing studies. 









i ee NY 
“Se OL TRAINED 
NAF rwtn 
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Coming! A World Era of 


Opportunity for Trained 
Electrical School Graduates! 


Do you realize that this country, and practically all of 
the civilized world as well. is today facing a period of 
unparalleled demand for electrical engineers and trained 
electrical school graduates? Has it oecurred to you that 
thousands upon thousands of engineers and electrical men 
are going to be needed soon, both here and abroad, to 
rebuild Europe's industries and restore her war-shattered 
comercial life? Have you heard what President Wilson 
says about atter-the-war engineering? “It is of first con- 
Sequence to the country that there be an adequate supply 
of engineers for the period of reconstruction which must 
foliow the war.’’"—\Voodrow Wilson. 





Prepare Now for This Extraordinary Opportunity—Learn 
the Electrical Profession as it Is Taught in America’s Most 
Practical Electrical Institute. 


Whether you take up Electrical Engineering, Expert Electrical 
Technique, or one of the Electrical Trades, your course in this 
school will be a complete. practical traiung for a definite kind of 
position. Under this institution’s combined shop, drafting-room 
and recitation-room curriculum—with our high grade faculty of 
practical engineers. with our large splendidly-equipped shops and 
laboratories in which students learn to know electrical apparatus 
an “S. QO, FE.” 










WHY NOT CLIP THIS COUPON RIGHT NOW? 


— -—-—-—TEAR OUT HERE— — —-- 


SCHOOL OF ENGINEERING 
OF MILWAUKEE 


83-373 Broadway, Milwaukee, Wis. 


Tell me all abeut your “Haen-While-You- 
Learn’ pl#s, and your 
C) Flecerical Engineering Coyrse—3 years 
TT &lectrical Technician Course 13 to 3 yrs. 
Mor-year General Electrical Course 


Sn :; 7- n 
OD Six Months Trade Courses 


S&S ie obiGPTIt 3S eFAUc Losses 


IStudents’ Reserve Officers’ Training Corps 


Name, tas 
Addr 

City 

Age Education 


—_—_a————_—___ a er 


ee eee 


You benefit by mentioning the “blectrical farpermmnenter’’ 


by actual, daily contact 


Diploma has become a 


known badge of merit in the electrical industry. 


B. S. Degree in 3 Years—Electrical 
Technician Diploma 134 to 3 Years 
—Six Months’ and One-Year Electri- 
cal Trade Courses. 


Recognized “Bachelor of Science” degree 
Riven graduntes of the Electrical Enginerr- 
ne Department, under laws of Wisconsin, 
Ww 3 years. Fleetrieal Technician diploma 
given in t'4 to 3 years. according to 
whether student is only Grammar School 
graduate, or hus some Iligh Sehool cred. 
its. (Diploma qualifies student for expert 
teclinieal positions, such as Government 
Technician, Electro-Mechanical Draftsman, 
Power Plant Superintendent, Technical 
Salesman of Electro-Motive lower Install:- 
tions, cte.) l-vear and 6-months' Trade 
Courses qualify students as Draftsmen. Ljne- 
men, Metermen, Moter Repairmen, Wireimen, 
Telephone Trouble and Repairmen, Armaturc 
Winders. 


Two Reserve Officers’ Trait Corps 
Units Just Authorized in This School 
by United States Government. 


The War Department has just authorized 
Junior and Senior R.O.T.C. units in this 
school. Stadents joining one of these units 
will be issued free uniforms and given a 
free six weeks’ summer training cainp trip 
exch year. Members of Junior or Signal 
Corps Unit will reecive free instruction in 
Wireless Telegraphy. And after a period 
of 2 years® enrallment, all R.O.T.C. students 
recammended for same will receive a Gov- 
ernment allowance of $12.00 per month. 
Requires 3 hours’ military training per 
week. Membership cancelled on leaving 
school. Mail coupon for full particulars. 
New Term every 3 months. 


SCHOOL OF ENGINEERING OF MILWAUKEE 
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IEEE 


Thousands of Electrical experts are needed to help rebuild the world. Come to Chicago to the great 





shops of Coyne and let us train you quickly by our sure, practical way, backed by twenty ‘Years of success. 


Hundreds of our graduates have become experts in less than four months. 
Come—no previous education necessary. 


big opportunity. 


Earn $125 to $300 a Month 


In the Electrical business. Come here where you will 
be trained in these great $100,000 shops. Experts 
show vou everything and you leagn right on the ac- 
tual apparatus. You work on everything from the 
simple bell to the mighty motors, generators, electric 
locomotives, dynamos, switchboards, power plants, 
everything to make you a master electrician. We 
have thousands of successful graduates. Just as soon 
as you have finished we assist you to a good position. 


Become an Expert in 342 Months 


No need of taking from 1 to 4 years to become an 
expert, we have proved this in thousands of cases. 
The Coyne method of practical training eliminates 
all books, useless theory and other non-essentials and 
trails you in just what you need to know to become 
an expert. 


Farn Your Way 


Don't tell yourself you haven't got the money to come to 
Coyne. Tf you have ambition and the nerve of a real man. 
that’s all you need. ‘Dozens of our students every year work 
in their spare time and earn their living expenses. Dozens of 
others work in the day time, earn all their expense and attend 
our evening school. Onur employment department will help 
you without charge. 


BENNETT W. COOKE, Director 


COYNE TRADE AND ENGINEERING SCHOOLS 
39-51 E. Illinois Street, Chicago; IM. 


Dept. 25 


—_—$ $$, ee 
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Day or Evening Courses 


Don't worry about the money. Anyone with 
ambition can learn here. Our tuition is low 
with smafl easy payments if desired. All tools 
and equipment is furnished free. Our students 
live in comfortable homes in the best section 
in Chicago—on the lake—just a few minutes’ 
walk from our school, 


Flectricity, Drafting 
Motion Picture Operating 
Plumbing 


We teach all these trades and professions 
quickly and in such a thorough, practical way 
that when finished you are ready to step right 
to a position of responsibility and big pay. 


Send Today for Big Free Book 


Write today, xoz, for the book. It tells what 
Coyne graduates have done. What you 

can do. Fill in the coupon. check the 

trade you are most interested in or 

send a postal card, do it now. 


}’ou can do the same: Nov is your 


Learn 
Drafting 


The country is ery- 
ing for skilled drafts: 
men in all lines. Thou- 
sands of positions open 
with princely salarics. 
We give you the ad- 
vantage of onr hg 
shops. No other school 
ean do this. Now is 
the time to get into 
this big field. Experts 
train you under prac- 
tical working condi- 
tions. no books and 
theory gohere. Check 
drafting onthe coun- 
pon below and mai! 
it at once for full par- 
ticulars. 





COYNE TRADE AND 
ENGINEERING SCHOOLS 


Bennett W. Cooke, Director 


Dept. 25, 39-51 E, 
Chicago, III. 


[ } Motion Picture Operating 
(Cheek trade tuterested tn) 


Hlinois St. 


> Please send at once your big Free 
Book—I am interested in 


[]) Etectricity [] Orafting [] Plumbing 
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ELECTRICITY 


AS EXPERTS KNOW IT 


Learn electricity as you would in actual PRACTICE—in 
accordance with the methods employed by the highest paid clec- 
The New McGraw-Fhill Library of 
Practical Electricity contains the actual working facts which you - 


trical experts in America. 
need in order to succeed in the electrical ficld. 
makes the conquest easy for you. 


A new standard 
in electrical 
literature 


The New Library 
of Practical Elec- 
tricity by Terrell 
Croft marks a new 
era in electrical 
literature. 

The great field 
of electrical engi- 
necriog, with its 
limitless possibili- 
ties of earning | 
power, is brought | 
to you in a form | 
that makes success [9 
easy. The Library | 
is a creation—an 
achievement that 
is without parallel 
in technical litera- 
ture, because it 
sticks to practice 
throughout its 
3000 pages. | 


$2 per month F 
starts you to. 
bigger pay. 
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Oid books won't do. <Amatcurish books won't do. 
Books compiled by “desk authors” or men with no 
practical experience will not serve your purpose. 


Practical books are easiest mastered. Practical 
books, written by practical men, teach you accurately 
and rapidly. There is nothing in the Croft Library 
which you cannot understand. ‘Terrell Croft tells you 
the secrets of success in electricity in plain words, fig- 
ures and illustrations. Nothing is left to the imagina- 
tion. There is no guesswork. There is no theory or 
higher mathematics. 


Send now for these eight volumes. No matter how 
many books on electricity you possess, you are unfair 
to yourself unless you take advantage of this free ex- 
amination privilege. No matter whether you are be- 
ginner or expert, these books will show you the clear 
road to success. Inspection will prove this. 


Uc Sraw-All Book (-9:c. 


239 W. 39th St., New York. 
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rell Croft, formerly with the Westinghouse Company 


Croft’s New Library of Practical Electricity. 8 vols.—3000 pages—2100 illustrations 


Now is the time to prepare for a high salary--- 
Now is the time to master electricty. 
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‘See them 
First — Pay 
afterwards’”’ 
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6 A letter that mcans syprre- 
thing to you— 
a McGraw-Hill Book 
— al ompany, Inc., 
o mh 239 West 39th Street, 
MosTs Ta New York, N. Y. 
os as 
Curt _ Gentlemen: In an attempt 
nol — to express myself about 


CROFT'S NEW LIBRARY 
OF PRACTICAL ELEC- 
TRICITY, I have never 
seen and do not. believe 
there was ever printed in 
the English language, a 
more comprehensive set of 
books. [It is a library that 
1S Just as valuable to the 
novice as to the expert, be- 
cause it is all practice. 


Respecefully, 

GUY H. PEIFER, 
Chief. Doplan Silk Cor- 
jorauon, flazleton, Pa. 
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Not one cent in advance— 
Just the Coupon 


Examine this new Library for ten full days without 
expense. Find out for yoursclf why it is now taking 
the tead in electrical book sales in America. Use 
the books as you see fit for ten days. Look 
the hundreds of illustrations that elear up ail 
the mysteries in electrical practice. Stick a 


ouple of the volumesin your pockets, ancl 
refer to them during the day. Figure out 0 


McGraw. HIIT 

Book Co.. Inc. 

cen W. 39th St. 
YORK 


(0 


Gentlemen: 
in an instant the probiems that faye Please send m 


me the Lib 
heretofore taken hours. 


of Practical Electricity Ghia. 

ping charkes prepaid) for 1% 

day3° free exomJnotion. If aatis- 

factary, Fo will send $2 in ten days 

and $2 per month until $16 bss been 

paind. If not wanted € wilkl write you 
for return Shipping instructions. 









Then send us $2 per month for 
eight months, or return the 
entirely at our expense. You 
tisk nothing hy returnine 
the attached coupon. 


Name. 


Home Address. 


City and State.. 
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HE wonderful age in which we are living 
| has never been paralleled in history. We 
have more comforts, more convemences, 
>more of everything than human beings 
93) ever had, since the creation of the world. 
) Nevertheless, our lives become tnore and 
more complex, as time rolls on, while the 
average human being becomes more perplexed at the 
strange surroundings in which he finds himself. 

Our electro-mechanical age brings forth new sur- 
prises constantly, and he who does not know the rudi- 
mentaries of mechanics, electricity and general physics 
is like a blind man in a circus. He hears what ts going 
on, but all is meaningless to him—he cannot get the full 
benefit of the performance. 

Where humanity now finds itself surrounded by ma- 
chines, aud by electrical wires at every hand, it bchooves 
every man to know something about them. Thousands 
of Jives are Jost every year because laymen refuse to 
learn a little about science in general. They get killed 
because they fight short-circuits with water, when ten 
minutes of study would have told them that water is a 
conductor, and that a few handfuls of dry sand—which 
is a non-conductor—would have saved the life, and the 
house which burnt down due to the short-circuit. If 
the father had told his boy that a wet rope is a good 
conductor for electricity that boy would be alive today. 
Instead, the boy threw the wet rope over the high ten- 
sion line, while holding it in his hand, and was killed. 

If the six hundred auto owners who were asphyxiated 
last year—the casualties become larger each year—had 
known a bit of chemistry, they, too, would be living to- 
day. But they insisted upon running their engines in a 
garage with closed doors, and unfortunately, you cant 
smell carbon monoxid, even if it is deadly. 

Then, too, liundreds of people perish in snow storms 
every year quite unnecessarily. Usually they freeze to 
death. The white man runs about in a frenzy when he 
knows himself lost. He becomes overheated, and the 
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promptly digs a cave into the snow, with the entrance 
away from the wind, using only his hands for tools. In- 


paratively warm shelter. He then closes np the entrance 
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perspiration soaks his clothing. Finally he sinks down 
into the snow, exhausted, and if it is cold enough he is 
soon frozen stiff. Now Eskimos, who have learned a 
bit of science by hard experience, prefer to live pleas- 
antly thru the worst snowstorm, with the temperature 
below zero. Ii the Eskimo becomes lost in the wilder- 
ness lie knows better than to run about aimlessly. He 


UTE 


side of ten minutes he 1s safely ensconced in a com- 


WAN 


almost entirely, sits down, drops his head on his knees, 
and has a refreshing sleep. The next morning he digs 
himself out, and is on his way. 

If the writer had not known something about elec- 
tricity, he, too, might not be here to write these lines. 
As a boy he went down into an unoccupied cellar. The | 
wisid blew the wooden door shut, locking him in, as the 
Iron latch was outside. The only other exit was an 
open window hole barricaded with stout iron rods, 
thru which the wind roared. The temperature was be- 
low zero. The cellar was empty, save for a few wooden 
crates, the object of the visit. The cellar being distant 
from the honse and other habitations, the parents away, 
and the caretaker off for the night, there was every pos- 
sibility of his freezing to death. No tools to break down 
the door, no matches to make a fire. But there was a 
portable light, with two large electric dry cells in a 
wooden box, which the writer had brought along to 
light his way. 

He unraveled the stranded electric cord and extracted 
a single thin copper strand an inch long. With this he 
short-circuited the dry cells. The wire became white 
hot. A piece of paper was touched to it, which burst 
into flame; a broken piece of crate wood was ignited by 
the flaine, and a fire soon roared. A burning crate set 
the cellar door on fire, and in ten minutes the adventure 
had come to a close. 

H. GERNSBACK. 
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The Secret of Being a 


Convincing ‘Talker 





How I Learned It in One Evening 


a 


Frank Jordan?” 

This question quickly brought 
me to the little group which had gathered 
in the center of the office. Jordan and I 
had started with the Great Eastern 
Machinery Co., within a month of each 
other, four years ago. A year ago Jor- 
dan was taken into the accounting divi- 
sion and I was sent out as salesman. 
Neither of us was blessed with an un- 
usual amount of brilliancy, but we got 
by in our new jobs well enough to hold 
them. 


Imagine my amazement, then, when 
I heard: 


“Jordan's just been made Treasurer 
of the Company!” 

I could hardly believe my ears. But there 
was the “Notice to Employees” on the bulletin 
board, telling about Jordan’s good fortune. 

Now I knew that Jordan was a capable fel- 
low, quiet, and unassuming, but I never would 
have picked him for any such sudden rise. I 
knew, too, that the Treasurer of the Great 
Eastern had to be a big man, and I wondered 
how in the world Jordan landed the place. 

The first chance I got, I walked into Jor- 
dan’s new office and after congratulating him 
warmly, I asked him to let me “in” on the 
details of how he jumped ahead so quickly. 
His story is so intensely interesting that I am 
going to repeat it as closely as I remember. 

: “T'll tell you 
just how it 
happened, 
George, be- 
cause you may 
pick up a 
pointer or two 
that will help 
you, 

“You re- 
member how 
scared I used 
to be when- 
ever I bad to 


“Hrs you heard the news about 


FREDERICK HOUK LAW 


As educator, lecturer, execu- 
Uce, traveler and @uthor fee 
Men are so well equipped by 
experience afd training as Dr. 
Law to teach the art of effec- 
tee speaking. Ills “Mastery of 
Speech" is the frulft of 20 years‘ 
active lecturing and instructlon 
jo Eastern schools and colleses 
Preceded by an educstion at 
Oxford Academy, Amherst Col- 
Irge, Columbia TCalrerslty, The 
Teachers Collese, Brown Unhi- 
serstty, aad New York Cniser- 
alty. He holds the desrees af 
A.B.. A.M... aod Ph.D. 

Dr. Law {is the author of two 
ootels, two books Of poetry, and 
editor of six achool lext-books, 
At preseot be Js lecturer tn 
English in New York University. 
lecturer in Pedagogy in the 


Exteas!on Work of the Colleso 
of the Clty of New York, Head 
of the Deft. of Enslish in tho 


Stusvesant H. S. and writer 
of the Weekly Lesson Plaas Cor 
Tho lIodependent. 





talk to the 
chief? You 
remember how 
you used to 
tell me that 
every time I 
opened my 
mouth I put 
my foot into 
it, meaning of 
course that 
every time I 
spoke I got in- 
totrouble? You 
remember 
when Ralph 
Sinton left to 
take charge of 
the Western of- 
fice and I was 
asked to pre- 
sent bim with 


By GEORGE RAYMOND 


the loving cup the boys gave him, how flus- 
tered I was and how I couldn't say a word be- 
cause there were people around? You remem- 
ber how confused I used to be every time I 
met new pcople? I couldn't say what I wanted 
to say when I wanted to say it; and I deter- 
mined that if therc was any possible chance to 
learn how to talk I was going to do it. 

“The first thing I did was to buy a number 
of books on public speaking, but they seemed 
to be meant for those who wanted to become 
orators, whereas what I wanted to learn was 
not only how to speak in public but how to 
speak to individuals under various conditions 
in business and social life. 

“A few wecks later, just as I was about to 
give up hope of ever learning how to talk in- 
terestingly, I read an announcement stating 
that Dr. Frederick Houk Law of New York 
University had just completed a new course 
in business talking and public speaking entitled 
‘Mastery of Speech.” The course was offered 
on approva) without money in advance, so 
since I had nothing whatever to lose by exam- 
ming the lessons, I sent for them and in a few 
days they arrived. I glanced through the 
entire eight lessons, reading the headings and 
a few paragraphs here and there, and in about 
an hour the whole secret of effective speaking 
was opened to me. 

“For example, I learned why J] bad always 
lacked confidence, why talking bad always 
seemed something to be dreaded whereas it is 
really the simplest thing in the world to ‘get up 
and talk.’ I learned how to secure complete at- 
tention to what I was saving and how to make 
everything I said interesting, forceful and con-~ 
vincing. I learned the art of listening, the value 
of silence, and the power of brevity. Instead 
of being funny at the wrong time, I learned 
how and when to use humor with telling effect. 

“But perhaps the most wonderful thing about 
the lessons were the actual examples of what 
things to say and when to say them to meet 
every condition. I found that thcre was a 
knack in making oral reports to my superiors. 
I found that there was a right way and a 
wrong way to present complaints, to give ‘esti- 
mates, and to issue orders. 

“I picked up some wonderful pointers about 
how to give my opinions, about how to answer 
complaints, about how to ask the bank for a 
loan, about how to ask for extensions. Another 
thing that struck me forcibly was that. instead 
of antagonizing people when I didn’t agree 
with them, I learned how to bring them around 
to my way of thinking in the most pleasant 
sort of way. Then, of course, along with those 
lessons there were chapters on speaking before 
large audiences, bow to find material for talk- 
ing and speaking, how to talk to friends. bow 
to talk to servants, and bow to talk to children. 

“Why,I got the secret the very first evening 
and it was only a short t'me before I was able 
to apply al! of the principles and found that 
my words were beginning to have an almost 
magical effect upon everybody to whom I 
spoke. It seemed that I got things done in- 
stantly, where formerly, as you know, what I 
said ‘went in one ear and out the other.’ I be- 
gan to acquire an executive ability that sur- 
prised me. I smoothed out difficulties like a 
true diplomat. In my talks with the chief I 





spoke clearly, simply, convincingly. Then came 
my first promotion since I entered the account- 
ing department. I was ziven the job of answer- 
ing complaints, and I made good. From that I 
was given the job of making collections. When 
Mr. Buckley joincd the Officers’ Training Camp, 
I was made Treasurer. Between you and me, 
George, my salary is now $7,500 a year, and I 
expect it will be more from the first of the year. 

“And I want to tell you sincerely, that I 
attribute my success solely to the fact that I 
learned how to talk to pcople.” 

Seeeeeegse 

When Jordan finished, I asked him for the 
address of the publishers of Dr. Law’s Course 
and he gave it to me. I sent for it and found 
it to be exactly as he had stated. After study- 
Ing the eight simple lessons i began to sell to 
people who had previously refused to listcn to 
me at all. After four months of record break- 
ing sales during the dullest season of the ycar, 
I received a wire from the chief asking me to 
return to the home office. We had quite a long 
talk in which I explained how I was able to 
break sales records—and I was appointed Sales 
Manager at almost twice my former salary. 
I know that there was nothing in me that had 
changed except that I had acquired the ability 
to talk where formerly I simply used “words 
without reason.” I can never thank Jordan 
enough for telling me about Dr. Law’s Course 
in Business Talking and Public Speaking. Jor- 
dan and I are both spending all our spare time 
making public speeches on war subjects, and 
Jordan is being talked about now as Mayor of 
our little town. 





So confident is the Independent Corporation, 
publishers of “Mastery of Speech,” Dr. Law’s 
Course in Business Ta)king and Public Speak- 
ing, that once you have an opportunity to see 
in your own home how you can, in one bour, 
learn the secret of speaking and how you can 
apply the principles of effective speech under 
all conditions, that they are willing to send 
you the Course on free examination. 

Don’t send any money. Merely mail the 
coupon or write a letter and the complete 
Course will be sent, all charges prepaid, at 
once. If vou are not entirely satisfied send it 
back any time within five days after you re- 
ceive it and you will owe nothing. 

On the other hand, if you are as pleased as 
are the thousands of other men and women 
who have used the Course, send only $5 in 
full payment. You take no risk and you have 
everything to gain. so mail the couonn now 
before this remarkable offer is withdrawn. 


FREE EXAMINATION COUPON 
Independent Corporation 
Publishers of The Independent Weekly 
Dept. L-1105 119 West 40th Street, New York 


Please send me Dr. Frederick Ioauk Law’s ‘Mas. 
tery of Speech.’ 2 Course Jn Business Talking and 
Public Speaking In etghi lessons. Jt will elther re- 
mail the Course ta you within five days after its 
receipt, or send you £5. 
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The Burgess BLUE BOOK 


for all Practical Men and Electrical Students 


(See review of this book by Editor in December issue of your Electrical Experimenter page 568) 


| have prepared a pocket-size note book especially for the 
practical man and those who are taking up the study of elec- 
tricity. It contains drawings and diagrams of electrical ma- 
chinery and connections, over two hundred formulas for 
calculations, and problems worked out showing how the 
formulas are used. This data is taken from my personal note 
book, which was made while on different kinds of work, and 
I am sure it will be found of value to anyone engaged in the 
electrical business. 


The drawings of connections for electrical apparatus 
include Motor Starters and Starting Boxes, Overload 
and Underload Release Boxes, Reversible Types, Eleva- 
tor Controllers, Tank Controllers, Starters for Printing 


tions, Calculating Unknown Resistances, Caleulation of 
Current in Branches of Parallel Circuits, How to Figure 
Weight of Wire. Wire Gauge Rules, Ohm's Law, Watt's 


Law, Information regarding Wire used for Electrical 


Press Motors, Automatic Controllers, Variable Field Purposes, Wire Calculations, Wiring Calculations, Jllu- 
Type, Controllers for Mine Locomotives, Street Car mination Calculations, Shunt Instruments and How to b 
Controllers, Connections for Reversing Switches, Motor Calculate Resistance of Shunts, Power Calculations, 
and Dynamo Rules and Rules for Speed Regulation. Efficiency Calculations, Measuring Unknown Resis- 
Also, Connections for Induction Motors and Starters. tances, Dynamo and Dynamo Troubles, Motors and 
Delta and Star Connections and Connections for Auto Motor Troubles, and Calculating Size of Pulleys. 
Transformers, and Transformers for Lighting and Power Also Alternating Current Calculations in finding Im- 
Purposes. The drawings also show all kinds of light- pedance, Reactance, Inductance, Frequency, Alterna- 
ing circuits, including special controls where Three and tions, Speed of Alternators and Motors, Number of 
Four Way Switches are used. Poles in Alternators or Motors, Conductance, Suscep- 

The work on Calculations consists of Simple Electri- tance, Admittance, Angle of Lag and Power Factor, and 
| | cal Mathematics, Electrical Units, Electrical Connec- formulas for use with Line Transformers. 
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WHAT PRACTICAL MEN SAY ABOUT THE ‘‘BURGESS BLUE BOOK’”’ 





Received your “Blue Book” and must say it is the best book 
lever saw. | showed it to a friend of mine and he refused to 
give it back to me but he paid me a dollar and told me to get 
another, Rather than be without this book | am sending Money 
Order for three of them so J] can show them to two more of my 
friends and have ore left for myself, Wishing you would mail 
them at once, | am Yours very truly, 


JOSEPH BRAITH, Electrician, 


adison, Wisconsin. 


Your “Blue Book” received and it is just the hook I have 
been looking for, Please mail me three more by return mail for 
which ] am enclosing Money Order. Respectfully, 

V. E. JOHNSON, Western Union Tel. Co., 
Marion, Ohio, 


Have received the copy of the “Burgess Blue Book” and am 
very well pleased with the easily found formulas and data con- 
tained in it. I am enclosing Money Order for four additional 
copies. Very truly yours, 


THURE C. ANDERSON, 


Ridgeway, Penn. 


Dear Sir:—There can be no possible question as to the ser- 
vice you are rendering Electrica] Workers. To date | have 
received 78 Burgess Blue Books and hope my friends will dup- 


licate their order to you. Go ahead with this good work, 


Yours truly, 
EDW. C. RAY, 
Brooklyn, New York. 


1 am enclosing three dollars for which please send me three 
copies of the "Burgess Blue Book’. |] showed the copy I got 
last wee!: to some friends and three of them asked me to get 
them one. Very truly yours, 


CHAS. H. DAVIS. 
Los Angeles, Cal. 


] received your "Blue Book’’ and after | looked over it | see 
that it is a very useful book. After 1 showed it to some fellows 
they wanted a copy also and |] am enclosing Money Order for 
which please send me three at once, Yours very truly, 


R. S. SWANSON, 
St. Paul, Minn. 


] received the three books I sent for and the next day ] sold 
them. The fellows think they are wel] worth the price. Please 
send me three more for which ! am enclosing Money Order. 

Yours very truly, 


R, S. SWANSON, 
St. Paul, Minn. 


NOTICE 


To help get the “‘Burgess Blue Book"’ to the men who need it the most, we have established a resale 
discount to which those who have purchased a book from us are entitled. In this way the “Blue 
Book”’ is sold by those who know its value and we feel that this arrangement is much more satisfac- 
tory to the purchaser, than if he bought it through the regular book-selling channels. The book 
practically sells on sight, as a man engaged in practical work realizes when he sees it, it contains infor- 
mation which is extremely useful and which is difficult to obtain. 


The Burgess BLUE BOOK Will Be Shipped, Postpaid, on Receipt of $1.00 


Send dollar bill, money order or check. / guarantee satisfaction or unil 
return your money if you decide not to keep the book after using it for five days 


URGESS ENGINEERING CO., Xoekt BUSGESS: Comatine Ensne 


Chicago, Illinois 
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famous users 


U. S. Stee] Corporation 
Pennsylvania Railroad 

Nat'l City Bank of New York 

Morris & Company 
Encyclopedia Britannica 
Boston Elevated Railways 
Otis Elevator Co. 
Corn Products Refining Company 

Columbia Graphophone Co. 
N. Y. Edison Co. 
Hart, Schaffmer & Marx 
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The Famous Oliver 


For Free Trial—Then Save $43 


This is the identical $100 Oliver, 
Modc! 9, our latest and best. We 
continue to sell it under the plan 
we adopted during the war. 

We learned economies then in 
selling which enable us to save the 
$43 it formerly cost us to sell you 
an Oliver. 

We learned thal it was unneccs- 
sary to have great numbers of 
traveling salesmen and numerous, 
expensive branch houses through- 
out the country. We were also 
able to discontinue many other 
superfluous, costly sales methods. 
You benefit by these savings. 

Only our sales plan has changed. 
Not tbe Oliver. Our new plan is 
to ship direct from the factory to 
you, depending upon the Oliver to 
be its own salesman. 

You may order direct from this 
advertisement, without sending a 
penny. The coupon brings an 
Oliver for free trial. 

When the Oliver comes to you, 
let it prove its superiority and 
saving. You be the judge, with no 
cager salesman present to influcnce 
you. 

If you do not agree that it is 
the finest typewriter built, regard- 
less of price, stmply return it, ex- 
press collect. Even the outgoing 
transportation charges wil] then be 
refunded. 

The Oliver for $57 makes a $100 
price appear extravagant. 
Remember this is not a 


you mercly pay $3 pcr month an- 
til the $57 is paid. This is less than 
10c per day. 

This Oliver is being bought by 
the thousands. Our plan, con- 
ceived when this country entered 
the war, has met a tremendous 
welcome. We have repeatedly in- 
creased our production facilities. 
Note at the left a few of the great 
concerns using the Oliver. And re- 
member that it is being bought by 
thousands of individuals. It has 
been aptly called the people’s type- 
writer. 

In every particular, this splendid 
Oliver ts the finest that 24 years of 
experience can produce. A better type- 
writer is impossible. It has all the 
latest rmprovements. It is noted for 
its handsome appearance, richly cnam- 
eled olive green and polished nickel; 
its durability and workmanship. Do 
you know of any typewriter which 
comhines so many advantages, yet 


offered at such a low price and casy 
terms: 

This Oliver has a standard key: 
board. So anyone may turn to it 
without tbe slightest hesitancy. It is 
speedy and has an untiring action— 
with lightest touch. 

Don't huy—don't rent—until yon 
have investigated this fine economical 
Oliver. Note that the cougen below 
brings either an Oliver for Free Trial, 
or further information. 


Canadian Price, $72 


The Oliver Typewriter Co. 


675 Oliver Typewriter Bldg. 


Chicago, Illinois 





second-hand or rebuilt 
machine. If any type- 
writer iS worth $100, it 
is this brand new Oliver. 
Furthermore, it is as 
easy to buy The Oliver 
as it is to try it. Hf, . 
after trying it five days 
you decide to keep it, 
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THE OLIVER TYPEWRITER COMVANY 
675 QOiiver Typewriter Building, Chicaso, ti). 


Slup me a new Oliver Nino for five days free Instec- 

tinn. Uf 1 kevwp it, 1 will pay $57 at the rate of $: 
mr menth. The title to remain In you until fully nald for 
My shipping pointe ts............. _ tiadlleee = Sra ee coe 
This does not place ne under any obligation to buy. Jf | 
Chouse to return tbe Ollver, | wilil ship it hack at your 
exfenae at the end uf 5 days. 

1} Du not acnd a machine until | order it. Mai) me your 

bnok—"The High Cost of Typewriters—The Reason 
and the Remedy,“ your de luxo cataloc and further 
forination. 
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Diamond Match Co. 
Baldwin Locomotive Works 


American Bridge Co. 


Over 700,000 Sold 


(4.02) 


Save $43 by using 
this coupon 





Street Addrcas .... 


Pity State 
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Occupation or Pusiness. 
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You bencht by mentioning the “Electrical Experimenter” when writing to Gdvertisers. 
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New York Electrical School 
29 W. 17th St., New York, N. Y. 


Please send FREE and without obligation to 
me your 64-paze book. 
_ neon eu --....-(NAME) 


(ADDRESS) 
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Master Electricity By 
Actual Practice 


The only way you can become an expert is by doing the 
very work under competent instructors, which you will be 
called upon to do later on. In other words, /earn by doing. 
That is the method of the New York Electrical School. 


Five minutes of actual practice properly directed is worth 
more to a man than years and years of book study. Indeed, 
Actual Practice is the only training of value, and graduates 
of New York Electrical School have proved themselves to 
be the only men that are fully qualified to satisfy EVERY 
demand of the Electrical Profession. 


The Only Institution of the Kind 
in America 


At this “Learn by Doing” School a man acquires the art 
of Electrical Drafting; the best business method and ex- 
perience in Electrical Contracting, together with the ski1] 
to install, operate and maintain all systems for producing, 
transmitting and using electricity. A school for Old and 
Young. Individual instruction. 


Over 5,500 Graduates are Successful Men 
in the Electrical World 


No previous knowledge of electricity, mechanics or mathematics 1s 
necessary to take this electrical course. You can begin the course now 
and by steady application prepare yourself in a short time. You will 
be taught by practical electrical experts with actual apparatus, under 
actual conditions. 


Let us explain this course to you in person. If you can't 
call, send now for 64-page book—it’s FREE to you 


New York 


Electrical School 
29 West 17th Street, New York 
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EOPLE who have traveled abroad 
will remember having seen the re- 
markable suspended aérial railway of 
Ejberfeld (Germany), the cars hav- 
ing wheels on the roof instead of 
underneath, and but one rail being used. 
This form of construction gives, arnong 
other considcrations, much greater flexibil- 
ity to the speeding cars or trains, as for 
example when they wish to turn sharp 
curves at comparatively hich speed. Pos- 
sibly many will remember having seen this 
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The Aérial Monoflier of Tomorrow—Equipt with Wings, 
The Cars Are Propetled by Motor-Driven Propellers, 


rall. 
Speeds of 200 to 300 Miles Per Hour. 
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- Future Rapid Transit 


interesting suspeiuded railway in the motion 
picture travelogues given by Burton Holmes. 
It has always seemed to us, however, that 
these cars have a little too much freedom 
of movement to make the ride as com- 
fortable as it might be to the passengers, 
owing to the constant swinging or side- 
wise rolling motion produced by this cradle 
suspension arrangement. Apparently there 
are other people who have entertained sim- 
ilar ideas, for in the accompanying i}lustra- 
tion there is shown a new devalenment ofa 
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monorail car, which might be termed an 
“Aerial Monoflicr,” and which has been re- 
cently invented and patented by the cele- 
brated French cngincer, M. Francis Laur 
of Paris. As M. Laur points out in his 
description of the invention, his scheme re- 
lates to an improvement in a vehicle for 
use in high speed jocomotion in connection 
with a monorail or single track. A very 
novel idea of the project is a passenger- 
carrying vehicle somewhat in the form of 
(Continued on page 66) 
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Like an Airplane, it Wilt Skim Along Thru the Alr, Guided by the Mono. 
Which Derive Their Power from Third Rails. as the Car Glides Along at 
When In Motion the Entire Weight ts Practically Carried by the Wings, the Same as in an 
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$: QO RENT: Ten-room suburban 
home. Three baths. Sun, sleeping 
and breakfast porches. Radium 


heating system (20 pounds) ... 

To find this advertisement, look in 
the classifed columns of any metropolitan 
newspaper five or six centuries hence. Our 
ereat-great gr agechildren fifteen times re- 
moved will be worrying about paying the 
rent on some such dwelling. Have you 
paid your “Radium Rent" will be a common 
slogan then. 

Radium power, light and heat for apart- 
ment and home will seem as much of a 
commonplace to them as soft coal furnaces 
scem to us. In tomes of ancient history they 
will read stories of how their ancestors 
struggled thru the smoky winter of 1918, 
and they will marvel at our lack of under- 


standing. Soft coal then will have a place’ 


only in museums. 

Twenty pounds of radium gives off an 
amount of heat in six months equivalent to 
that secured by burning four and one-half 
tons of the best Pocahontas or anthracite 
coal. The ten-room house mentioned above 
would be adequately heated, however, on 
twenty pounds, because a radium heating 
plant would be one hundred per cent eff- 
cient Even with hot water and hard coal 
from eighty to ninety per cent of the heat 
our plants gencrate goes up the chimney. 
A radium system would have no chimney. 
Every single heat unit would be conserved 
for the interior of the house and distrituted 
by any ordinary medium, such as register, 
radiator or the like. 

In addition to this, the radium system 
would have the splendid recommenda ion 
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Radium Power, Light and Heat for Apartment and Dwelling 


Will Seem as Much of a 
Generations as Soft Coal 
of Anctent History They Will 


at Present. 
Srondsdon Points Out, the Coal Supply of 
Glving Out, 


Death. 
that there would be no flues, traps or pipes 


to be cleaned, and no ashes would accumu- 
late to make the householder angry on Sat- 


*This is not strictly tl t 
will give out in a relatively short time. 


variable factor, variable in the sense that we have not hved 


is the total life of this marvelous substance. 


half of the remainder will have disintegrated, etc., ctce. 






Commonplace to Those of Future 
Furnaces Seem to Us. 
Read Stories of How Their 
Ancestors Struggled Thru the Smoky Winter of 1918, and 
They Will Marvel at Our Lack of Understanding. 
cause of the Wonderful Power of ‘‘Radium" to Give Off En- 
ergy—Convertible into Heat, Light, and Power, for a Practi- 
cally indefinite Period. At Any Rate for Thousands of Years. 
So the Principal Problem We Have to Solve is—How to Find 
a Far Cheaper Way to Remove the Radium Than We Have 
And Why Should We Do This? 


On the Other Hand, Man Must Not Remove Too 
Much Radium from the Earth or the Earth 
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to Death? 


By E. T. BRONDSDON 


Then there would be the 
greatest point of all. Once installed, this 
radium system never would fave to be 
replaced! When one house began to dis- 
integrate from old age, the mysterious 
inetal could be taken out and installed in 
the system of a new house, and so on for- 
ever, unless some careless jaiitor took it 
out to clean and left it in the subway 
Coal men and ash carters would pass into 
that same mercitul oblivion which shelters 
Stage-coach bandits and Indians on the war- 
path. 

The reason why such a radium system 
would never have to be replaced ts that 
radium is the one and only close approach 
to perpetual motion to be tound on our 
globe. Look at a piece of radium one- 
thousandth the size of a pin point thru a 
spinthariscope. This is an instrument con- 
sisting of a high-tnagnifying lens and an 
aluminum disc covered with zinc sulfid. 
When viewed in this manner milhons of 
tiny arrows of fire are seen to be fying 
from the radium and impinging on the zinc 
sulfid with an explosion like that of a fire 
ball from a Roman candle, 

Tho each of the exploding projectiles of 
helium—radium somehow transforms itself 
into active atoms of this other element— 
looks nearly as large as the original divot 
of radium, you may glue your eye to the 
spinthariscope for hours—centnmies, if vou 
live that long—and you never will see any 
diminution in the discharge or in the size of 
the radium piece.* Scientists who have 
given the matter intensive study over long 
months and years say that they suspect 
radium of lostug an mfinitesimal part of its 


urday afternoon. 








HIGHLY HEATED, ALTHO 
|SOLID ZONE, SO MILES 


SLIGHT AMOUNT 
OF RADIUM. 


in Tomes 


All Be- 


Because, as Mr. 
the World is Fast 


May Freeze to 


actual weight in the course of a few eons, 
but that human beings are going to have 
trouble gathering accurate data on the sub- 
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Vill Man Freeze the Earth 


ject unless a dynasty of scientific Methuse- 
lahs is established. 

The one big obvious objection at present 
to the use of radium for heating plants lies 
in the scarcity and tremnendous cost of the 
metal. One ounce only would cost, at the 
present market price. approximately $40,000. 
The twenty pounds necessary for heating 
the ten-rooin house mentioned would retail 
at $12,800,000, were such a quantity pro- 
curable. Figuring interest at six per cent, 
the cust of that radium heating system for 
a yvear-—excluding the original investment, 
which would not appreciably deteriorate— 
would be in the neighborhood of $768,000, 
or about 4,000 times the cost of coal heat- 
ing today. 

The only logical reason in the world for 
even allowing imagination to roam on this 
subject hes in the terrible and undisputed 
fact that sumreachers he are going fe hotr 
fe gel feat if we are ta fivu 

So much space has been given to the tast 
decade $a Jeatned dissertatans on our 
rapidly decreasing supplies of coal ond 
petrolewin that it is useless to dwell_on. this, 
Suffice if ta sav that the Jaay reports af 
competent authorities state baldly thar we 
will surely Ee out of both forcrer at the 
conchisiant of the preseni century, provided 
our present rate of consumptron ts metther 
raised of fieverétel, Since we have ona adser- 
ance that the rate of increase of consminp- 
tion will aot keep on, we may bet sately 
that the year 1975 will sce coal and oil so 
scarce that only rorlonaires can attord 
them Coal shea may be $500 a tan, and 
crude ot] $25 a gallon. Alas. far the 
‘flivvers’' Imagine Mr. Autoist of that day 
















RADIUM " 
ASUPPLY [S SCATTERED 
PRINCIPALLY THRU A 


30 MILE CRUST 
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‘ guing into the garage and asking for a new 


“can of Radium for his “Radiobile.” It 
can happen. (Continued on page 59) 


the case. for the zine sulfid spinthariscope we have to-day. for while the radium will Jast for thousands of years. the zine sulfid 
However, there are undoubtedly other substances which would last much longer than zinc sulfid. Another 
¢ long enough with radium yet to tell exactly how long it will last before losing its power, 
Scientists tell us that in 1.800 years radium Joses one-half of its activity. 
So that on this assumption the radium will have totally disintegrated in 22,000 years.—Editor. 


In another 1,800 years one- 
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How the French Located 
Sulbmarines 


NE by one the multutiudinons ser 
entific secrets of the great World 
War arc faulin their way to the 
public press, sa that the student 
of scietice niy at last have his ap- 
petite appeased in his quest of descriptive 
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The Walser Gear—a Type of 


Hydrophone Used for Submarine Listening. 


depenchog updo the operating conditisns 
aml the size of the submarime. 

The Walser Gsear, whose coustruction has 
heen kept seerct durmy the war, 4 a direc- 
tional apparatus for detecting and recording 
sounds heard thru water and thus locating 





The Walser Gear, Whose Construction Had Been Kept 


nized as the most improved type aud n 
practicalle. 


The sounds are reecived thra number 
of sitbruting diaframs fitted inte holes 
pierced im oa bess, or “bhster” of sheet 


sicel, which replaces a corresponding seec- 
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Photos International Film Service 


Secret During the War, Is a Directional Apparatus for Detecting and Recording Sounds Thru Water and Thus Locating the Presence | 


or Approach of Enemy 
as the Most Improve 


Ships. 
Type and Most 


This Apparatus 
Practicable. 


is the 


An Observer Using the Walser Gear in a Special Cabin Fitted Up as a Listening 


Invention of Lieut. Georges Walser. of the French Navy, and is Recognized 
The Sounds are Recelved Thru a Number of Vibrating Plates 
Holes Pierced in a Boss, or “Biister” of Sheet Iron, Which Replaces a Corresponding Section of a Ship’s Hull. 
Sound Proof Cabin Stretching Across the Whole Width of the Ship, and Wears a Listening-helmet, Attached to 
These Trumpets the Sounds are Focused By the Vibrating Plates Attached to the “Blister.” 
Ships On or Under the Surface of the Sea. 


Fitted Into 
The Obdserver Works in a 
Two Trumpets. Into 
Left:—Detecting the Presence of ae 
ost. | 


Right:—On the Hull of the ‘“‘Henrlette 11°’. a French Warship Which jis Using the Apparatus. Showing the Exterior of the Sound—Collect- 
ing 


Boss Or “Blister’’. 





matter on some of the master probleins 
which have been worked out and solved 
by engineers and scientifie workers con- 
nected with army and navy developments. 
Probably no one problem in the whole war 
drew more attention from laymen and 

scientists alike than did the one of 

accurately discovering and locating the | 
whereabouts of the Kaiser's U-Boats. 

The United States Naval Advisory 

Board received thousands upon thou- 

sands of snuegestions, all telling how 

very Simple it was to ferret out and 

locate the position of an enemy sub- 

marine, just by placing a microphone 

or set of microphones in the hull of a 

vessel and connecting these up with a 

set of telephone receivers. so that the | 
sound produced by the submarine pro- | 
peller and motor would be picked up 
by the microphones and thus heard in 
the receivers. Various inethods were 
described for taking certain definite 
and very precise measurements along 
these lines, so as to work ont mathe- 
matically or otherwise the position of 
the turking sub-sea fichter. Consider- 
able success was obtained with similar 
arrangements kh, the navies of the dif- 
ferent countries participating in the 
World War, but the Walser gcar—a 
special type of hydrophone used par- 
ticularly for listening to submarines | 
under water was developed and snuccess- | 
fully used by the French Navy and 
other allied vessels for accurately Jo- 
caling enemy submarines at distances 
of one mile to three miles or more, 





Out 


the presence or approach of enemy ships. 
Many different devices for “listening” for 
enemy ships have been disclosed. but this 
apparatus, the invention of Lieut. Georges 
Walser, of the French Navy, is recog- 
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Diagram of One “Lens"' of the Walser Submarine 


Detector and Locater. Showing the Carefully Worked 
Balancing Scheme for Supporting the Movable 
Sound Trumpet Over the Various Sound Focal Points. 


tion of a ship’s hull. The observer works 
in a sound-proof cabin stretching across the 
whole width of the ship, and wears a listen- 
ing helmet attached to two trumpets. Into 
these trumpets the sounds are focust by 
the vibrating diaframs attached to the 
the ‘‘blister.” 

Some of the disadvantages of the 
ordinary listening microphone arrange- 
ment for the detection of submarines 
are the following: Invariably the ves- 
sel on which they are mounted has to 
be stopt momentarily while a listening 
test is being made, in order that the 
ship's engines shall not drown out the 
sounds which the listening operator 15 
endeavoring 10 pick up from the sea. 
It is interesting to mention in this con- 
nection, that some of the American 
listening devices of this type were so 
remarkably sensitive that even a small 
dynamotor used on the regular wire- 
less apparatus on the vessel had 10 be 
inounted on springs, so that the ex- 
tremely slight mechanical vibration set 
up by it wonld not interfere with the 
sounds picked up from the water on the 
submerged microphones fastened to the 
hull of the boat. Another fanlt tound 
with the ordinary “hydrophone” is that 
the different sounds received simulta- 
neously could not be distinguished very 
readily from one another, and even if 
but one sound was picked up, the di- 
rection from which the sound ema- 
nated was not very perfectly indicated. 

Practically speaking then, one of the 

(Continued on page 82) 
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The Accompanying Sectlonal View Shows Vividly How the New Vehicular Tunnel Under the Hudson River at New York City Will Look 
When Finished. There Seems to be No Question at Present as to the Possibility of Building This Tunnel, and the Only Remaining Details 
Are Engineering Considerations Such as Ventilation, Etc., Which Are Belng Rapidly Solved by Some of the Crack Engineers of America, 
Including No Less a Personage Than General George W. Goethals, Bulider of the Panama Canal, and Now Holding the Positlon cf Con- 
sulting Engineer to the [Interstate Bridge and Tunnel Commissions of New York and of New Jersey. Several Other Proposais Have Seen 
Brought Forward for the Building of This Tunnel Under the Hudson River, But the Goethals Plan Seems to be the Most Feasible, and the 
One Most Likely to be Adopted. The Length of This Vehicular Tunnel Will be About 9,400 Feet from Portal to Portal, with a Distance of 
5,500 Feet, or More Than a Mile Separating the Bulkhead Lines, If These Are Placed Back of the Shore Line. In View of the Fact that 
the Ventilation Problem is at Present One of the Most Important, and the One Responsible for the Most Discusslon Among Tunne! Experts, 
We Have Several Suggestions In the Present Article and Illustrations Which Might, if Adopted, Help to Bring About the Early Adoption 


HE bridging of the Hudson River, 

commonly known as the North River 

in New York City, is an engineering 

problem that has been before the 

people of the states of New York and 
New Jersey for probably more than thirty 
years. <A bridge across this great water 
highway would no doubt have been con- 
structed many years ago, if it had been 
found possible to raise sufficient funds to 
render this dream a living reality. Engt- 
neering experts have recently bestirred 
themselves with the thought of crossing the 
Hudson either by bridge or else by means 
of a tunnel, particularly a vehicular tunnel 
suitable for horse-drawn, electric and gaso- 
line propelled vehicles. The bridge ques- 
tion seems to have been discarded prac- 
tically altogether now, owing to its tremen- 
dous initial cost, which would be about 
$72,000,000 at least, compared to the initial 
cost of $12,000,000 for constructing a large 
tunne] under the Hudson on the newly re- 
vised plan proposed by Genera! George \V. 
Goethals, the well-known American engi- 
neer and builder of the Panama Canal. 
General Goethals has been appointed con- 
sulting engineer to the Interstate Bridge 
and Tunnel Commissions of New York and 
of New Jersey. There are many reasons 
why New York should have means of com- 
munication such as this, aS its sister state 
supplies, either directly or indirectly, a very 
large portion of the food and other com- 
modities for greater New York's population 
of 7,000,000, which is brought to the piers 
on the west side of the Hudson by numer- 
ous railroads. Right here there is a con- 
stant and prohibitive wastage of perishable 
food products, owing to the highly con- 
gested and inadequate terminal facilities af- 
torded for their movement. 

At the present tine there 1s more or 
less agitation in the legislatures of both 
States between those friendly and unfriendly 
to the Hudson River project. So far the 
one great problem, according to some of the 
testimony being given, and which has 
seemed almost insurmountable, is the proper 
ventilation of this tube, especially where 
gasoline driven vehicles are to be permitted 
to exhaust devitiating gases into the air of 
the tunnel. But according to a very able 
engineering report on this project. given in 
the Journal of the Franklin Institute and 
prepared by Martin Schreiber, Chief Engi- 


Hudson River 


By H. WINFIELD 


Associate Member American 


neer of the Public Service Railway Com- 
pany of New Jersey, the ventilating prob- 
lem of such a tunnel as proposed by Gen- 
eral Goethals and other engineers can be 
readily taken care of, aS actual laboratory 
tests have proven, and which have provided 
a Satisfactory basis for calculating the re- 
sults of such a long tunnel as that under the 
Hudson. Also to back up the argument 
for building the tunnel, there is precedence 
afforded by the fact that London, England, 
has built two vehicular tunnels under the 
Thames River, one 6,200 feet long, and the 
other 6,883 feet long. 

The editors make several new tunnel 
suggestions, which are shown in the illus- 
tration accompanying this article, whereby 
the gigantic ventilating problem could be 
overcome to a large extent by controlling 
the kinds of traffic that should be allowed to 
pass thru the tube. First, the writer would 
suggest that the engineers contemplating the 
building of this tunnel consider a cable-way, 
one of which would be provided on each 
roadway, east and west, for the purpose of 
hauling gasoline operated vehicles thru the 
tunnel, without their engines being operated, 
thus doing away with the production of the 
objectionable carbon monoxid and other 
poisonous gases emanating from their ex- 
haust. It would not be an impossible, or 
even impracticable matter, if such an elec- 
tric motor-operated cable-way, similar to 
the old cable-car systems, were used to haul 
the gasoline vehicles thru the tunnel to Jer- 
sey or to New York. It could be arranged 
to have the owners purchase a standard 
cable grip, which could be fitted on to any 
gasoline vehicle at nominal cost. 

Another proposal, made by Mr. H. Gerns- 
back, is one employing a mowing roadway 
of sufficient width to accommodate gasoline 
auto trucks, the roadway being operated by 
electric motors spaced at suitable intervals 
along its length. 

Another proposal suggested by the writer 
would be to utilize a trolley wire over the 
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one line of trafic apportioned to gasoline 
vehicles on each roadway, and having the 
owners of these vehicles equip them with a 
trolley pole, but by the time the owners had 
installed an electric motor under the gaso- 
line vehicles for use with it, 1t would preb- 
ably be just as well for the tunnel operating 
engineers to ask the owners of such vehicles 
to invest in electric trucks for that par- 
ticular traffic intended to go via the tunnel. 

All of the tunnel proposals now under 
consideration agree on the location, which 
extends from Twelfth Street, Jersey City, 
to Cana] Street, New York. The termini 
of the tunnel at both ends are located in the 
center of the trucking and freight dis- 
tricts. The New Jersey terminus is also 
happily located adjacent to the great freight 
vards of the principal railroads, and close to 
the main ferry lines, thus providing every 
chance for close co-operation. Besides, the 
great Lincoln and other much used vehic- 
ular highways lead to the location proposed 
for the Jersey City terminus. 

The Hudson tubes as well as the Penn- 
sylvania tunnels under the Hudson River, 
which are used for railway traffic exclusive- 
ly, were driven by the well-known shield 
method. General Goethals, in his proposal 
for the new Hudson vchicular tunnel, has 
advocated the shield-driven double-deck 
single tube, as shown in the accompanying 
illustration. This tube is to have an internal 
diameter of 36 feet, with two 18-foot road- 
ways, one super-imposed above the other, 
and a concrete floor between them. This 
proposal for the tunnel would permit of 
four lines of vehicles, two on each roadway, 
two of the faster moving type such as 
pleasure automobiles on the upper floor, 
and two of the slower moving vchicles, such 
as auto-trucks, on the lower floor. 

Most of these under-river tubes have been 
constructed with cast-iron blocks built of 
segmental form, which were bolted together 
after being put tn place, and which thus 
tended to resist any external hydrostatic 
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of the Tunnel Project. Among These Features Are the Foilowlng:—First, That a Ventilator Shaft be Placed a Comparatively Snort Ways 
Out In the River at Elther Approach, So as to Simplify the Ventilating Problem by Reducing the Length Between the Bulkheads. Second, 
That Gasoline Vehicles be *Hauled” Thru the Tunneis So as to Eliminate the Foullng of the Alr by Obnoxious Exhaust Gases, Particularly 
Carbon Monoxld, by Means of a Moving Piatform. Third, Haui Gasoline Vehicles Thru the Tunnel by a Cableway Simliar to the Well-Known 
Cable Car System. Fourth, Cause the Gasoline Vehicles to be Fitted with a Trolley Pole and Electric Motor for the Purpose of passing 
Thru the Tunnel Without Discharging Obnoxlous Gases. The Goethals Proposal Calls for a Concrete Biock Tunnel, 42 Feet In Outside 
Diameter, with Two Road Levels, as Here Shown. One Roadway Willi be for East-Bound Traffic, and the Other for West-Bound Traffic. 
Actuai Laboratory Tests On a Short Length of Tunnel Have Shown That 750 H.P. Would be Required to Operate the Fresh Ale and Ex- 
haust Fans, with a Maximum Capacity of 360,000 Cubic Feet of Fresh Alr Per Minute. 
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cars had been running light for forty min- 
utes, the condition of the atmosphere was 
almost normal, so far as_ physiological 
action was concerned, and the amount of 
carbon monoxide content not dangerous 
This calculation was further supported by 
the fact that eighteen persons who re- 
mained in the tunnel during the test for a 





pressure with great power, much in the 
same way that the stones of an archway 
tend to support the arch. The outside of 
these segmental steel tubes is covered over 
with a fairly thick coating of concrete. 
Here is where the Goethals proposal! differs 
radically from former practise, and there 
is considerable discussion now taking place 
as to the feasibility and practicability of 
his proposed design. which is as follows: 

General Goethals’ proposition is that the 
tunnel be constructed of O’Rourke concrete 
blocks in segmental form. Outside of this 
tube a gravel packing is to be placed. Some 
experts secm to doubt whether such a tube 
would be thoroly water-proof, and also 
what would happen in case of an earth- 
quake or other severe concussion, as when 
a powder boat or supply of explosives 
might happen to blow up in the harbor, as 
has occurred several times during the war, 
when the concrete tube might crack with an 
appalling loss of life. 

etailed plans have been drawn up by 

the New York State Bridge and Tunnel 
Commission, under the direction of Major 
General George W. Gocthals and John F. 
O'Rourke, which provide for the driving of 
the tunnel by the use of a shield forty-two 
feet in diamcter—the method most usual 
when dealing with soft material. The ma- 
terial under the Hudson River is a soft 
silt and sand overlaid by still softer ma- 
terial of sewage origin, which is almost 
fluid. These conditions are complicated by 
the presence of ledge rock which is occa- 
sionally encountered. In a shield having a 
diameter of twenty-five feet, there is a 
difference in pressure between the top and 
bottom of ten pounds per square foot. This 
makes it dificult to guard against blow-outs 
and other accidents caused by the difference 
in pressure at the top and bottom of the 
shield, tunnel experts consulted by the state 
commissions have pointed ont. 

The diameter of the shicld used in driv- 
ing the Hudson tunnel was 17 feet; that of 


the Pennsylvania tunnel shields 23 feet 6 
inches. The latter were the largest ever 
used under either the Hudson or the East 
rivecs. The Rotherhithe tunnel, under the 
Thames River in England, was driven with 
a shield 30 feet in diameter thru clay mixt 
with shells, pebbles, loam, a much firmer 
material than that under the Hudson. 

f course, the traffic would have to be 
handled so that approximately half of the 
vehicles would move castward and the 
other half westward. Once the tunnel is 
buit, however, this becomes a problem for 
the traffic engineers of that year to solve. 
According to the Goethals plan, the fresh 
air duct is at the top of the tunnel, and 
fresh air ts constantly pumped along this 
duct by means of powerful electrically- 
driven blowers and fans, while the foul air, 
including exhaust from the gasoline ve- 
licles, is drawn out thru ducts at the bot- 
tom of the roadway. Besides, there are ad- 
ditional ventilating and foul air ducts at 
cither side of the tunnel, walled off from 
the roadways. 

To find out exactly what would happen in 
a section of such a tunnel with a number 
of gasoline vehicles operating their engines 
therein. a test building, corresponding in 
cross-section to the proposed tunnels and 
measuring 125 feet in length, was con- 
structed at Newark, N. J. Eight automo- 
biles were operated in this building, which 
could be shut off air-tight and fresh air 
pumped in at the top and the exhaust 
pumped out at the bottom, or vice versa. A 
number of elaborate tests of various kinds 
were carefully made by experts, including 
Professor Gellert Alleman, of Swarthmore, 
Pa., and Dr. H. Jermain Creighton. of 
Swarthmore College. From a very elabo- 
rate and convincing analysis on the various 
gases present in the tube after the automo- 
biles had been operated for a period of 
forty minutes, Prof. Alleman reported that 
when all doors were closed and the ven- 
tilators opened, after the engines of eight 


continuous period of forty minutes expe- 
rienced no unpleasant sensations from 
breathing the air. The contaminated air in 
this particular test showed .075 per cent. 
carbon monoxid, and 6 per cent. car- 
bon dioxid, which proved that the per 
cent. of carbon monoxid was so small as 
to be negligible. With the data thus ob- 
tained, it was calculated that air supply 
fans with a maximum capacity of 360,000 
cubic feet of fresh air per minute, and ex- 
haust fans having 20 per cent. more ca- 
pacity, would be required to ventilate the 
tunnel. The total amount of horse-power 
computed for operating these fans was 750 
H.P. The length of the proposed tunnel 
under the Hudson, from portal to portal, 
would be approximately 9,400 feet, with a 
distance of about one mile, or somewhat 
over 5,000 fect between the bulkhead lines. 

As aforementioned, London has built two 
vehicular tunnels under the Thames. one 
6,200 feet long, the other 6,883 feet. Public 
witerest in tunnels for New York was 
aroused about thirty years ago by Austin 
Corbin, who proposed tubes under both the 
Hudson and East Rivers. Scientists charted 
the bottoms of the two rivers and reported 
that tunnc] construction was fcasthle. Per- 
haps it might have been undertaken at that 
time but for Mr. Corbin’s death. Twenty 
years later William G. McAdoo undertook 
this work. President Cassatt, of the Penn- 
sylvania, persuaded his dircctors to author- 
ize the construction of tubes under the Hud- 
son, also under Manhattan Island, extend- 
ing under the East River to Long Island. 

The total underwater section of the tube 
will be about 13/5 miles, and it is conser- 
vatively estimated that it will have a daily 
capacity of approximately 100,000 vehicles. 
Statistics compiled from data of 1917 show 
that during that year 4,800 vehicles crost 
over the five ferry lines between New York 
and New Jersey in the vicinity of the pro- 
posed tunnel every day. The material thm 
which the trench must be dug is soft silt 
and mud. 
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When the writer first conceived the idea of the 
thought recorder, he asked three prominent scten- 
tists vegerding their zwtews on recording thoughts 
electricolly,. The letters are reproduced herewith 
excerpted. It will be noted that Nikola Tesla dis- 
ogrees with the writer as to thought transmission 
ot all, but his letter nevertheless will give con- 
siderable food for thought to many readers. 

Dr. Lee de Forest, inventor of the oudion, ts 
not too sure about thought transraission. 


Dr, Greenleaf M'hitticr Pickord, the inventor of 
the silicon and periton detector, as well as many 
other wireless specialties, hos several interesting 
ideas, and ins fetter will certainly prove a reve- 
lation, porticularly to those interested i» rodio. 


N studying the evolution of the human 
specie we must go back to the time 
when man proper, as we know him, 
had not as yet arrived on this planet. 
Our great biologists have irrefutable 

evidence that everything in Nature works 
on a slow, laborious plan, one specie being 
developed slowly into another from the 
smallest animalculae up to present man. 
When man was still in the what we may call 
animal stage, i.e, when he was not “think- 
ing,’ as that term is understood, he was 
wholly guided by instinct. His “thoughts,” 
if so they may be called, were probably on a 
much lower plane than thoughts of the 
average dog. The chances are that the 
present day dog probably “thinks” much 
better than prehistoric man. \Ve also find 
that thought and language go hand in 
hand. Crudely speaking, prehistoric man 
had no better language than any highly de- 
veloped animal, such as a dog, cat or a 
horse. 


Thru thousands of years of evolution, 
however, instinct developed into crude 
thought, and finally there came a_ time 
when prehistoric man really began to think, 
as we know the term. That was the time 
when he began to utter his thoughts by 
means Of his voice. At first only a few 
crude words were formulated, and probably 
consisted of not much more than the gib- 
berish of a chimpanzee. Little by little 
organized thought arrived, and words, trans- 
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THREE FAMOUS SCIENTISTS’ VIEWS ON 
THOUGHT TRANSMISSION 


Altho I am clinging to ideals. my conception 
of the universe is, I fear, grossly materialistic. 
ss stated itn some of my published arlicles, I have 
satisfied myself thoroly thru careful observation 
carried on for many years that we are simply 
aulomata acting in obedience to external influences, 
without power or initiative. The brain is not an 
accumulator as commonly beld in philosophy, and 
contains no records whatever of a_ phonographic 
or photographic kind. In other words, there is no 
stored knowledge or memory as usually conceived, 
our minds are blanks. The brain has merely the 
quality to respond, becoming more and more sus- 
ceptible as the impressions are often repeated, this 
resulting in memory. 

There is a possibiliy, mowever, which i have 
indicated years ago, that we may finally succeed in 
not only reading thoughts accurately, but repro- 
ducing faithfully every mental image. It can be 
done thrn the analysis of the retina, wbich is in- 
Strumental in conveying impressions to the nerve 
centers and, in my opinion, is also capable of 
serving as an indicatear of the mental processes 
taking place within. Evidently, when an object 
is seen, comsciousness of the external form can only 
be due to the fact that those cones and rods of 
the retina which are covered by the image are 
affected differently from the rest, and it is a spec- 
ulation not too hazardous to assume that visual- 
ization is accompanied by a reflex action on the 
retina which might be detected hy suitabJe instru- 
ments. In this way it might also he possible to 
project the reflex image on a screen, and witb 
further refinement. resarting to the principle in- 
volved in moving pictures, the continuous play of 
thoughts might be rendered visible, recorded and 


at will reproduced. 
Nikola Tesla. 





Your article should be an interesting one, par- 
ticularly as to the audion suggestion. ‘The audion, 
however, seems to bave a certain wavelength limi- 
tation, so that wnless the waves to be recorded le 
between about 3 %< 10%cm. and 3 X 10°cm., they 
are not apt to be “pickcd up.” 

A more likely range to search would be from 
3 X 10° cm. down to 3 X 10° cm.. that is, down to 
the harder Gamma rays, or to even shorter wave- 
lengths, starting with the shorter Hertzian waves. 
Here the audion would be useless, save as a second 
stage in the detection, i.e., as an amplifier for some 


other form of detector. 
Greenleaf W. Pickard. 
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While I tave little dout thatthere is /suchieans 


thing in nature as transference of thought from 
one brain to another, I am not aware that sufficient 
data has ever been gathered on such a highly 
abstruse subject to permit forming any definite 


opinion. 
Lee De Forest. 
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The Thought Recorder is an Instrument Recording Thoughts Directly by Electrical Means, On a Moving Paper Tape. 
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lated into speech kept pace with the ad- 
vancing thought of man. As the human 
race kept advancing at a slow pace, its 
thinking qualities increased little by little, 
alid the senses correspondingly became more 
sharpened. 

This is especially true of the human think- 
ing machinery which perhaps has advanced 
more rapidly than the senses. Thus we find 
that certain senses have even been retarded, 
such as, for instance, sight, smell and hear- 
ing. When man hived his wild life it was 
very necesSary for these senses to be much 
sharper than they are at present; hence our 
poor hearing, bad sight and very much 
poorer smell. On the other hand, as the 
battle for existence becomes more and 
more acute, and as moreover the battle is 
not as much physical as mental, it follows 
that the mind and its thinking machinery 
should naturally become more and more de- 
veloped, which, in fact, it does. We may 
safely say that within the next hundred 
thousand years—which is only a small span 
of time in man’s evolution—the human mind 
will be an entirely different sort of appara- 
tus than it is today. Man’s mental power 
will be infinitely greater than what it is at 
present. Already we have indications that 
man’s thoughts, or the effects therefrom, do 
not necessarily have to remain wilitia his 
skull, bunt that they actually radiate from 
the latter in a very imperfect manner. <As 
the human race advances, there is no doubt 
that thought transference proper will be- 
come an accomplished fact. It has already 
been shown experimentally by Di Brazza, as 
well as Charpentier, that concentrated think- 
ing will produce certain external effects, as 
for instance, a slight fluorescence on a zinc 
Sulfid screen, or a suitably excited X-ray 
screen. This would tend to prove that 
thoughts are of an electrical nature, having 
probably a very short wave length. As 
most electrical effects in space are depend- 


(Continued on page 84) 






MOVING TAPE 


a - 
a 


ULC Ue 


a 


f i a 
i tj 4y es at 
i t a “=, = ~ 
itd | 5 = 
j . 


a 


m jn 






Our Itlus- 


tration Shows What a Future Business Office Will Look Like When the Invention, Which as Yet Only Exists in the Imagination, Has 
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By Pushing the Button A, the Tape is Started and Stopt Automatically So That Only Thoughts That Are Wanted 
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Paris Letter 


By JACQUES BOYER 


aris Correspondent of the Evecrricsn EXpeRrMENTIR 


Airplane-Radio. 
Paris, February, 1919. 


Hie war having ended thru the con- 
clusion of the armistice, the military 
censur now allows the publication 
of information concerning various 
tecliiical matters of the French 
Army. In this and in the following montlily 


zz. . | 


Freoeh alr phane 
radle generator ol 
ths wind driven 
type and antenns 
a@mployed. The 
@gyaamo is fitted 
with a smell olr 
blade which spins 
lt rapldty. The 
aatenna and welghi 
are lowered trom 5 
reel on the cockpit. 
Similar schomes 
aro in wse on 
American Alr- 
Olanes. Fly. f. 


letters, we will unfold thru the ELecTRICAL 
EXPERIMENTER the latest European techui- 
cal developments as they come to our atten- 
tion, 


Particularly during the war, the censor- 
ship has been so rigid that many important 
inventions have never been even mentioned 
in the technical press. We shall be glad 
to describe these inonthly for the bencfit of 
EXPERIMENTER readers. 


The accompanying photographs show the 
latest system of radio-tclegraphy installed 
on French Airplanes during the war. Fig. 
I shows what is called the “radio-telegraph 
dynamo” on «a Farman airplane. 


All the French combat machines were 
equipt with this or similar apparatus. Be- 
tween 25 and 150 kilometers could be cov- 
ered by means of this apparatus weighing 
some thirty odd kilograms. For receiving 
the wireless waves the aviators of course 
used the audion, and by use of sound-proof 
helmets, it was possible to receive the orders 
clearly, notwithstanding the terrific noise 
of the airplane motor. The small dynamo 
shown in Fig. I is operated ly means of a 
small air propeller. and this motor works 
entirely independent from the power plant 
of the airplane. As long as the airplane is 
in motion the propeller will turn due to 
the rush of the air, and thus cven if the 
engine becomes Stalled, the aviator can still 
use his wireless, for the ‘plane while vol- 
planing down furnishes cnough energy to 
drive the smal) ausxihary dynamo. The 
wireless antenna trails Lehind the airplane 
thru the steel tube as seen in Fig. J, at the 
end of which there is a small pulley. At 
the free end of the antenna wire there is a 
weight of two or three kilograms (4 to 6 
pounds) which tends to keep the antenna 
more or less taut. The wire stays of the 
airplane themselves form the “ground” 
for the wircless system. AJ! aviators in 
the air were constantly in touch with each 
other, and in order that one airplane should 
not be mistaken for another one, differcut 
wave lengths were used for each. Not only 
this, but other tricks as for instance, send- 
ing at a diffecent intensity, was often re- 
sorted to by certain aviators in order that 
the ground station would know from which 
"plane the signals emanated. 


Signaling Tanks. 

The “haby” Kenault tanks now well 
known in the United States, played an im- 
wortant role in pushing back the Huns. 
hey had not a little to do with the Allied 
victory and were constructed by the French 
engineer, Louis Kenault. This well-known 


French technician created mauy different 
tnodels, some of which carricd cannon and 





The “Baby” Renault Tanks Played 
an tmportant Role in Pushing Back 


the Huns. Same of These Tanks 
Carried Cannon and Machine Guns. 
The ‘Tank Projecteur”® Here 
Shown Was Effectively Used for 
Signaling Purposes. Fig. 2. 


machine guns, while others merely carricd 
ammunition, One of the strangest ones 
constructed by him is the “tank projecteur” 
(signaling tank). It is shown in the ac- 
companying photograph, Fig. 2. This tank 
is built along the lines of the “haby" tank, 
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| The war has brought forth a great 
> | many surprises, many of which for mili- 
- | tary reasons having remained secret, and 
many witl continue a secret for some time 
to come. Our readers no doubt are very 

_ much interested in many of the war de- 
vices brought out during the war by our 
European Allies. We have therefore made 
arrangements with our Paris correspond- 

> | ent, Mr. Jacques Boyer to send us an 
= | article each month on hitherto unpub- 
tished information. The first article of 
the series appears on this page.—Editor. 
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but in the back we find on an inclined steel 
truss a little dynamo driven by the ma- 
chinery: of the tank. Two “signaling pro- 
jectors” are mounted at the top of a liglit 





mctallic mast, the four lower legs of which 
are mounted on a revolving cupola which 
tnakes it possible for the mast to be imme- 
diately revolved in any direction. The top 
of the mast is 74% imeters froin the ground. 
The two searchlights arc arranged in such 
a manner that they can send out (wo inde- 
pendent light shafts, or the two shafts can 
be converted into a single shaft of light. In 
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The *‘Radlo-stereo- 
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strumeal shown. 
Fig. 3 


the inside of the tank we find our usual 
Morse telegraphers, operating a key which 
controls the light shafts. By means of this 
arrangement, the ordinary Morse or Con- 
tinental Code can be sent out by breaking 
up the light shaft into “dots and dashes” 
the saine as is done in the usual method of 
signaling with lights. Mr. Renault has in- 
corporated several refinements into the 
search lights, one of which is an iris ob- 
turator whereby the volume of the light 
can be increased or decreased at will. 


Radio-stereoscope, 


This apparatus has been developed by 
the French engineer, M. Nemirovsky, the 
X-ray specialist of Paris. It has given 
wonderful results to the French military 
plivsicians. and it now becomes possible to 
locate metallic or other foreign pieces in 
the human body in a manner not possible 
before. The ordinary X-ray photograph 
shows only the foreign body, but it is im- 
possible to tell how deep the penetration 
is. and often the physician cannot tell if 
a bullet is in front or in back of a certain 
organ. In other words, he does not know 
just how deep the bullet is embodied. 
Everyone who has looked thru the ordinary 
Stereoscope will readily understand how 
objects “stand out” and Jiow they reveal 
their exact location to the human eye. 

It is this principle which is made use of 
by M. Nemtrovsky. who has also greatly 
sunplified the radio-stereoscope technique. 
Our illustration, Fig. 3. shows the method. 
Two X-ray pictures taken at one time by 
super-imposing two plates and afterward 
developing thei are placed side by side in 
au afrangement termed a “negatoscope.” 
The plates are illuminated from behind by 
means of an electric lamp. The physician 
then regulates the radio-stereoscope by 
means of a thumb screw as shown, until he 
sees the hones, and all other parts as well. 
The foreign body then stands out in plain 
relief. The phystctan now examines the 
plates carefully and he obtains a clear men- 
tal picture which subsequently gives him an 
exact idea as to just how deep the foreign 
body 1s emplaced. If necessary during the 
operation, he can frequently inspect the 
negatives stereoscopica}ly in order to guide 
himself should this be necessary. 
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: HE accompanying photographs show 
respectively twe of the war’s newer 
developments, which even the veterans 

of the Spanish-American War were not 
familiar with. For one thing, of course, 
“flash ranging” and “sound ranging,” as 
they are called, are really two military de- 
velopments which were brought about by 
the fact that vastly greater numbers of guns 
were used in the great world war than were 
ever even dreamed of before. 

Let us first consider the “flash spotter.” 
The flash spotter usually takes up his lo- 
cation in the vicinity of front line trenches, 
or in a shell hole from which he can effec- 
tively use an observation telescope for min- 
utely observing and locating in what direc- 
tion the flash of an enemy gun occurs. The 
electrical switchboard shown herewith 
forms a part of the communication link 
with the artillery and general intelligence 
headquarters, so that the position of the 
enemy guns can be quickly made known, 
and either shelled at once by counter-bat- 
tery fire by the artillerists, or else the lo- 
cation is accurately plotted on large maps 
for future consideration, depending upon 
the activity of the enemy gun or guns at the 
moment. 

The flash spotter, if he happens to be lo- 
cated in a listening post or shell hole, or 
in fact in any other forward location, in- 
variably has with him his trusty portable 
telephone connected by wire to the nearest 
communicating depot, where we find one of 
the small portable switchboards here shown. 
These switchboards are fitted with the 
proper regulating instruments for creating 
the best working conditions on the various 
circuits, and make provision for connecting 
and disconnecting a large number of cir- 
cuits, in some cases, about 30 or 40 lines 
runing out to various flash ranging obser- 
vation stations, or in other cases as many 
as 100 or more lines. The work of the flash 
spotter is finished for any particular case 
When his observations, as to the angle in 
which the flash was observed, and a similar 
or different angle measured by a co-observer 
somewhere down the line, have reached the 
engineers. These experts, by means of 
special slide rules and tables, quickly solve 
the distance of the enemy gun and its def- 
nite location geographically by the informa- 
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tion afforded thru the observation data sub- 
mitted by two or more flash ranging ob- 
servers. In other words, it is triangulation, 
which mathematical quantity has been 
raised to the n’th power by Uncle Sam’s 
artillery experts. 

The work of the “sound ranging” experts 
in locating enemy guns, both large and 
small, 1s somewhat different from that of 
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Locating Enemy Guns by Flash and Sound 


eee Mr CnC 


Switchboards Used for 
Flash or Sound Spot- 
ting of Enemy Artillery. 
Photo at Left Shows a 
Type B-T Sound Rang- 
Ing Set Such as Used 
By the United States 
Army Signal Corps Dur. 
ing the War. Many 
of These Switchboards 
Were Successfully Used 
At the Front. It Is 
Slightly Larger Than 
| the Smatier Model and 
| Requires a Little More 
Time to Set Up, But On 
the Other Hand It Com- 
bines Many More Tele- 
phone Circuits. A Single 
Section Has Located as 
High as 117 Guns of 
Enemy Batteries In 24 
Hours. The Right Hand 
Photo Shows a Smail 


Portabie Switchboard, 
Known as a Flash 
Ranging Set. This Sig- 
nal Board Is Used in 
Conjunctlon With an 
Observation Telescope 


for Locating the Flash 

of Enemy Guns and 

General Activitles At 

the Extreme Front, and 

is Sultable for Night or 
Day Service. 


a dU 


the flash ranging corps. One of the switch- 
hoards used in connection with the sound 
ranging of enemy guns is illustrated here- 
with. Hundreds of these switchboards were 
successfully used at the front during the 
progress of the war. <A single section of 
sound-ranging equipment located as high 
as 117 guns of enemy batteries in 24 hours. 
(Continued on page 68) 
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World’s Largest Generator 


The accompanying illustration shows one 
of the largest water-wheel type generators 
ever built, and its gigantic dimensions may 
be judged by comparison with the figure of 
the man standing beside it. This is one of 
several water-wheel generators built for the 
Keokuk electric generating station of the 
Mississipp1 River Power Company. This 
mastodonic generator has 52 poles and de- 
livers a current at 11,000 volts potential. 
This is a high voltage for a generator to 
produce, owing to the strains on the re- 
volving windings, etc. Much higher volt- 
ages are frequently used for the transmis- 
sion line, and voltages of 50,000 to 75.000 
are common for such transmission, these 
extra high potentials being obtained by 
means of stationary transformers in the 
power station where the generators are lo- 
cated. 

The large field or stator frame here 
shown forms the stationary part of the 
generator, and the rotating member which 
is also of gigantic size and mounted on a 
steel shaft several feet in diameter, is put 
in place and lined up with high accuracy 
when the stator frame of the generator is 
put in place and bolted to its foundation. 
These large machines are invariably built in 
sections which can be bolted together after 
they have reached the site of their installa- 
tion. 

The transformer comprises a laminated 
sheet iron core on which there are two 
windings or series of windings, one of 
which forms a low voltage primary which 
is connected with the generator, driven by 
a water-wheel or other source of primary 
power; while the second set of windings 
torm a high voltage or secondary circuit, in 
which any desired potential current is in- 
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Note the Relative Size of the Man Compared 


duced by induction, the primary and sec- 
ondary windings being linked magnetically 
by means of the iron core. Transmission 
lines are in use at the present day with po- 
tentials of 150.000 volts and higher.—Photo 
Courtesy G. E. Co. 
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to the Huge Stator of the Largest Water. 
Wheel Type Generator Ever Bullt. It De- 
velops a Current of 11,000 Volts, 
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Novel 


HE accompanying illustrations, ligs. 
1.2 and 3, show the design, construc- 
tion and incthod of operation of an 
electric buttctin board, operated by a 
typewriter, which is said to be the 
latest achievement in the electric sign in- 
dustry. This 
new illuminated 
sign cated the 
Electrograph 
has becn erccted 
on the Dispatch 
Building in Co- 
lumbus, Olio, 
and flashes the 
latest news, 
fresh from: the 
press wires, and 
advertising but- 
Ietins for local 
and national 
concerns. 
lt may be 
stated that this 
I} luminated 
Sign has two 
sides, each side 
holding = sixty 
monograms, ar- 
ranged in three 
rows. Each 
inonogram con- 
tains a clever 
arrangement of 
twenty - one 
lights, combina- 
tions of which 
form any letter 
or numeral and 
a few other 
characters, each 
one measuring 
two by three feet. 
The photograph Fig. 1 shows the operat- 
ing room. The typewriter method of oper- 
ation distinguishes this device from others 
of similar character. A standard machine 
is uscd and contacts are made by striking 
the keys just as they would be struck in 
ordinary typing. An extra platen, bearing 
silver plugs, over which a stylus rides, se- 
lects the monograms automatically as the 
writing procccds, thus throwing the letters 
in their proper places on the sign. The let- 
ters remain in place until the bulletin is 
completed and may be held any Icngth of 


vices. 


at Economical Cost. 
Is Located 


The “Electrograph”’ melking Sign Here Illustrated ts 
the Last Word In Electric Sl 

It Is Operated by a Typewriter Keyboard, as 
the Upper Right View, Fig. 1, 
tising Bulletins and ‘‘News”, Fresh from the Wire, 
Are Flashed by This System. with Great Success and 
The Gigantic Sign Here 
in Colurnbus, 
Each Side Holding Sixty Monogram Letters. 
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Electric TalKing Sign 


time; it is then released by pressing a single 
key. 

It 1s Of imterest to note that a unlt re- 
leasing device cnables the operator to strike 
any one letter out and replace it with an- 
other without interfering with the other 


— ~ — 


Q@ns and Advertising De- 


Shows. Local Adver- 


Seen 


Ohio. It Has Two Faces, 


.s PY 





letters. Thus, if an error is made, it may 
be promptly corrected. The operator can- 
not see the sign as he works and so a pilot 
board has been provided directly in front 
of him, consisting of sixty green light bulbs, 
corresponding to the sixty monograms on 
either face of the board. Whe1 a letter 1s 
struck, with the platen set at any given 
position, the letter appears in the corre- 
sponding monogram and automatically 
lights the corresponding green light. 

For illustration, it will be seen that if the 
platen is set with the stylus on No. 3 plug 


and the letter “K” is struck, “RK” will ap- 
pear in the monogram and green light 

3 wilt burn. if it does noi vurn, the oper 

ator knows that the “K” faited to appcar 
in the monogram and he strikes it again. 
When the operator writes a bulletin, the 
typewriter keys 
write On paper 
m the usual 
manner. This 
gcives acomplete 
record of cvery- 
things that ap- 
pears on the 
board. The rec- 
ord is used in 
checking adver: 
tising. 

lt is claimed 
that an ordinary 
bulletin may be 
written in ten 
seconds. It 
usually is Icft 
burning ten or 
more seconds 
after being 
completed. This 
indicates the 
amount of ad- 
vertising and 
news that may 
be flashed in an 
evcning. 

Mr. Alton D. 
Spencer, of the 
Evening  Dis- 
patch, points out 
that the news 
feature gives the 
electrograph an 
advertising pull 
not possible with 
ordinary electric signs. Latest news from 
the peace table fronts is bound to attract at- 
tention, aud while the crowds watch for 
news, they read the advertisements. On 
election night the electrograph is the center 
of attraction. as the returns are flashed 
more promptly than is possible by any other 
means. This service, of Course, increases 
the value of the sign to the advertisers and 
gets more results from them than they 
could get from a sign hanging in front of 
their places of business and at less cost.— 
By Frank C. Perkins. 


Relieving the Car Crush 


AVE you ever seen a Subway crowd 
being herded into a car? Of course 
you have, if vou are hving in “little 

old New York.” If not, thank the Lord 
and turnto the next _ = 

page. You are not [ 
interested! Not at 
all! And tlen again 
you may get anotion 
10 visit that “Burgh” 
one day; well, read 
on, it may interest 
you after all! 


Let us go back to 
that Subway crowd 
on a rainy Monday 
morning betwcen 8 
and 9 A. Af. and let 
us try to board a car at Times Square. 
There our train stops, packed brimful with 
its rain-smelling. sneezing and coughing 
cargo, You think there is not room for as 
much as another umbrella in the car you 
have selected. But behold the convulsory 
jerking and pushing going on in the middle 
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By Sidney Gernsback 


of the car. Our well trained eye reads these 
signs, like an Indian would read footprints 
on the warpath: These spasmodic move- 
ments. this pushing, twitching and thrusting 


an 











The Cure for the ‘‘Subway Crush’’.—There 
Are Three Doors on Each Subway Car: Two 
on Each End and One, About the Same Size 
as the Front and End Door Combined, in 
the Center. Let the Outgolng Passengers 
Use the End Doors Only, and the Incoming 
Travelers the Center Doors Only, as the 
Diagram indicates. 


Set Ye 
b 


can mean Only one thing: somebody wants 
to gct off that train! And if somebody 
wants to get off, a half dozen other Lodies 
want to get on, and usually do, too. 


Acting on this well 
established principle 
we push and. get 
pushed toward the 
open car door. A 
imi «6mmelodious voice 
Ned jm, trom the end of the 

tt car sings out: “Let 
"em get off! Let ‘em 
gct off!’ And be- 
hind you a_ gentle- 
man wearing the 
snug uniform of a 
Subway gladiator 
pushes on: “Step lively!” 

And right here it 1s where Kipling is 
wrong about that east and west business 
“who never shall meet!” Take it from an 
old Subway traveler: they do mect! They 
not only meet! They clash and they col- 

(Continued on page 56) 
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Faia tya av yanti® 


By Nikola Tesla 
IV. The Discovery of the Tesla Coil and Transformer 





OR a while ! gave myself np entirely to the intense en- 
joyment of picturing machines and devising new forms. 
It was a mental state of happiness abont as complete as I 
have ever known in life. Ideas came in an uninterrupted 
stream and the only difficulty I had was to hold them fast. 

The pieces of apparatus I conceived were to me absolutely real and 

tangible in every detail, even to the minutest marks and signs of 

wear. I delighted in imagining the motors constantly running, for 
in this way they presented to the mind’s eye a more fascinating 
sight. When natural inclination develops into a passionate desire, 
one advances towards his goal in seven-league boots. I[n less than 
two months I evolved virtually all the types of motors and modifi- 
cations of the system which are now identified with my name. It 
was, perhaps, providential tlt the necessities of existence com- 
manded a temporary halt to this consuming activity of the mind. 

I came to Budapest prompted by a premature report concerning the 

telephone enterprise and, 

as irony of fate willed it, 

I had to accept a posi- 

tion as draftsman in the 

Central Telegraph Office 

of the Hungarian Gov- 

ernment at a salary 
which I deem it my priv- 
ilege not to disclose! 

Fortunately, 1 soon won 

the interest of the In- 

spector-in-Chief and was 
thereafter employed on 
calculations, designs and 
estimates in connection 
with new installations, 
until the Telephone Ex- 
change was started, 
when I| took charge of 
the same. The knowl- 
edge and practical expe- 
rience I gained in the 
course of this work was 
most valuable and the 
employment gave me 
ample opportunities for 
the exercise of my in- 
ventive faculties. I made 
several improvements in 
the Central Station ap- 
paratus and perfected a 
telephone repeater or 
amplifier which was 
never patented or public- 
ly described but wonld 
be creditable to me even 
today. In recognition of 
my efficient assistance 
the organizer of the un- 
dertaking, Mr. Puskas, 
upon disposing of his 
business in Budapest, of- 
fered me a position in 

Paris which I gladly ac- 

cepted. 








Fig. 1—Tesla Oscillation Transformer (Tesla Coil) Presented by Lord Kelvin 
Before the British Association in August, 1897. This Small and Compact Instru- 
ment, Only 8 Inches High, Developed Two Square Feet of Streamers With Twenty- 


Five Watts From the 110 Voit O. C. Supply Circuit. 
Tesla Primary and Secondary, Condenser. and a Circuit Controller. 


Copyright, 1919. by E. P. Co. 


I never can forget the deep impression that magic city produced 
on my mind. For several days after my arrival | roamed thrn the 
streets in ntter bewilderment of the new spectacle. The attractions 
were many and irresistible, but, alas, the income was spent as soon 
as received. When Nr. Puskas asked me how I was getting along 
in the new sphere, I described the situation accurately in the state- 
ment that “the last twenty-nine days of the month are the tongh- 
est!” 1 led a rather strenuous life in what would now be termed 
“Rooseveltian fashion.” Every morning, regardless of weather, | 
would go from the Boulevard St. Marcel, where I resided, to a 
bathing house on the Seine, plunge into the water, loop the circuit 
twenty-seven times and then walk an hour to reach Ivry, where 
the Company’s factory was located. There I would have a wood- 
chopper’s breakfast at half-past seven o'clock and then eagerly 
await the lunch hour, in the meanwhile cracking hard nuts for the 
Manager of the Works, Mr. Charles Batchellor, who was an in- 
timate friend and assist- 
ant of Edison. Here I 
was thrown in contact 
with a few Americans 
who fairly fell in love 
with me because of my 
proficiency in—billiards. 
To these men I explained 
my invention and one of 
them, Mr. D. Cunning- 
ham, Foreman of the 
Mechanical Department, 
offered to form a stock 
company. The proposal 
seemed to me comical in 
the extreme. I did not 
have the faintest concep- 
tion of what that meant 
except that it was an 
American way of doing 
things. Nothing came of 
it, however, and during 
the next few months I 
had to travel from one 
to another place in 
France and Germany to 
cure the ills of the pow- 
er plants. On my return 
to Paris I submitted to 
one of the administra- 
tors of the Company, 
Mr. Rau, a plan for im- 
proving their dynamos 
and was given an oppor- 
tunity. My success was 
complete and the de- 
lighted directors ac- 
corded me the privilege 
of developing automatic 
regulators which were 
much desired. Shortly 
after there was some 
tronble with the lighting 
plant which has been in- 


The Instrument Contains a stalled at the new rail- 
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Mr. Tesia’s articles started in our February issne 
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roud siation in Strassburg, Al~uee. 
on the occasion of the opening ceremonies a large part of aowals 
was blown out thra ai stert-circuit coght me the presence of old 


Emperor William | Vhe 


the plant and the French Company was facing «a serions loss, On 
of the 


account ot iy knowledge 
experience, [ was entrusted 
with the difficult task of 
straightening out amatters 
and cacly in ISS3 ] went to 


Steassbure on that mission. 


The First tnduction Motor Is 
Buitt. 

Some of the ineidents in 
that city have left an indel- 
ible record on ty inemory. 
By a curious coincidence, a 
number of men who subse- 
quently achieved faine, lived 
there about that time. In 
later life 1] used to sav, 
“There were bacteria of 
greatness in that old town. 
Others canght the disease 
but I eseaped!” The prac- 
tical work, correspondence, 
and conferenees with olfi- 
cials kept me preoccupied 
dav and night, but as soon 
as [ was able to manage I 
undertook the construction 
of a simple motor in a me- 
chanical shop opposite the 
railroad station, having 
brought with me from 
Paris some material for that 
purpose. The consumma- 
tion of the experiment was, 
however, delayed until the 
summer of that year when 
I finally had the satisfaction 
of secing rotation cffccicd 
by alternaiing currents of 
diffcrent phase, and without 
sliding contacis or comme- 
lator. as I had conceived a 
year hefore. It was an ex- 
quisite pleasure but not to 
compare with the detirium 
of joy following the 
first revelation. 

Amoug my new 
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the wirhiy was detective and 
that precious beverage. 
incidents to which | have cefercred., 
take 


Gaoxernment refused to 


nsick 


[al { 


Cseriiisasy dedi as idiagse 


> 





Fig. 2—This illustrates Tests With Spark Discharges From a Ball of Forty 
Centimeters Radius !n Testa’s Wireless Plant Erected at Colorado Springs 
in 1899. The Gall Is Connected to the Free End of a Grounded Resonant 
Circuit Seventeen Meters in Diameter. The Disruptive Potential of a Ball, 
Is, According to Tesla, in Volts Approximatelly V = 75,400 r (r Being in 
Centimeters), That Is, in This Case 75.400 x 40 = 3,016,000 Volts. The 
Gigantic Tesla Coll Which Produced These Bolts of Thor Was Capable of 
Furnishing a Current of 1,100 Amperes in the High Tension Secondary. The 
Primary Coll Had a Diameter of 51 Feet! This Tesla Coil Produced Dis- 
charges Which Were the Nearest Approach to Lightning Ever Made by Man. 
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io aris ay seon as possible and seck support there. 


\7 


conclusion that fe kuew no worthiter person than myself 1 consume 
‘}liis, Lnay say, is one of the unforgettal 
My friend urged me te retuen 


This | 


was 


anxious to do butimy work and negotiauions were protracted owing 
to all sorts of pictly obstacies I encountered so that at tines the 


situation seemed hopeless. 


German “Efficiency”. 


Just to give an idea of 
tsecman thoroness aud "ef- 
feiency,’ [oo omay mention 
here a cather funny expert- 
ence, wn ineaindescent lamp 
of ep. was to be placed 
ina dinllway auch upon se- 
lecting the proper location I 
ordered the mounteur to run 
the wires. After working 
for a while he concluded 
that the engineer had to be 
consulted and this was clone. 
The latter made several ob- 
jections but ultimately 
agreed that the lamp should 
be placed two inches from 
the spot I had assigned, 
wherenpon the work pro- 
ceeded. Then the engineer 
became worried and told me 
that Inspector Averdeck 
should be notified. That im- 
portant person called, inves- 
tigated, debated, and decided 
that the lamp should be 
shifted back two inches, 
which was the place I had 
marked. It was not long, 
however, before Averdeck 
got cold feet himself and 
advised me that he had in- 
formed Obcer-Inspector Hi- 
eronimus of the matter and 
that I should await his de- 
cision, It was several days 
before the Obcr-/nspector 
was able to free himself of 
other pressing duties hur at 
last he arrived and a two- 
hour debate followed, 
when he decided to 
move the lamp two 


friends was the for- 
mer Mayor of the 
city, Mr. Bauzin, 
whom If had already 
ina measure ac- 
quainted with this and 
other inventions of 
mine and whose sup- 
port I endeavored to 
enlist. He was = sin- 
ecrely devoted to me 
and put my project 
before several 
wealthy persons but, 
to my mortification, 
found no response. 
He wanted to help tne 
in every possible way 


and the approach of the first of July, 19t9% happens to remind me 
of a form of “assistance” I received from that charming man, 
which was not finaneial hut none the less appreciated. 


HE proverbial trials and tribulations known to every inventor were not spared Tesla, 

the world’s greatest inventor of all times. ln this article we see lim, arrived at 
young manhood, struggling along ina cold world. Already his faae has spread far and 
wide and his genius is recognized. But converting genius and fame into dollars and 
cents is quite a different matter, and the world is full of unappreciative and unscrupu- 
lous men. Tesla, the idealist, cared little for money aad thus was promptly taken 
advantage of. But let Tesla himself tell you in his own inimitable style. Ut is a wonder- 
ful story. 

lu this month's installmeat Testa also tells us how he made one of his most intportant 
as well as sensational discoveries—the Tesla Coil. Few inventions hare caused such a 
sensation as this one rchich culminated in the only man-made lightning ever produced, 
The Tesla coil has so many uses and has been built in so aiany styles that it would take 
a catalog to list them all. From the spectacular high frequency stunts on the stage doiwn 
to the “violet” ray machine in your home: all are Tesla coils in one form or onother. 

Wireless without the Tesla Coil would not he possible today. Without an oscilla- 
tion transformer, spark gap and candenser—which is a Tesla Coil—the sending station 
would be crippled. 

But it is for industrial purpases where the Tesla Coil will shine brightest in the 
future, The production of Ozone, thie extractian of Nitrogen from the air in huge 
quantities—all are children of Tesla’s fertile brain. lis coil is the key to them all. 


EDITOR. 





In 1870, 


inches farther. My 
hopes that this was 
the final act were shat- 
tered when the Obcr- 
luspector returned 
and said to me: “Re- 
gicrungsrath Funke is 
sO particuiarc thai 3 
would not dare to give 
an order for placing 
this lamp without his 
explicit approval.” 
Accordingly arrange- 
ments for a visit from 
that great man were 
nade. Westarted 
cleatting up and pol- 
ishing early in the 


morning. E.vervhody brushed up. I put on my cloves and when 
Funke came with his retinue he was ceremoniously reccived. After 
two hours’ deliberation he suddenly exckvired: “lo innst be going, 


34 


when the Germans invaded the country. Mr. Bauzin had buried a 
good sized allotment of St. Estephie of I801 and he came to the 





and pointing to a place on the cerry. he + 
(Continued an page 64) 


rdered me to rt t's 
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Thhe New York Aéro Show 


HE aéronautical exposition which 
was held jointly in Madison Square 
Garden and the 69th Regiment Arm- 
ory, New York City, March Ist to 
15th, was the most successful] aéro 
show and exposition ever held in the United 


States. Many remarkable exhibits were 
shown, including Jarge bombing ‘planes. 
small high-speed pleasure and scouting 


*planes, besides a gigantic naval sea plane. 





Below:—Photo of One of Uncie 
Sam’s New Coastal Alrships. 


Showlng the Maln Cabin = and 
Engine of the "'C-7". One of 
These fiiodern § Dirlgibles Was 


Exhiblted at the New York Aéro 
Show and Attracted Much At- 
tentlon. The “Ship'' Exhibited 
Had Done Seventeen fAionths' 
Patrol Service Along the Atian- 
tle Coast: the Dirigible Was 
Filled with the Wonderful New 
Balloon Gas—Hellum—Which js 
Non-inflammable. 


and a powerful Caproni tri-plane. A cap- 
tured German ‘plane of the Albatross type 
was aJso exhibited. There were also shown 
a number of gas type, or lighter-than-air 
aircraft, such as solo balloons, blimps, a 
naval dirigible which had seen seventeen 
months’ service on coast patro] work. ete. 
The “gas bags” were filled with the new 
balloon gas—Helium. The individual ex- 
hibits included many interesting auxiliary 
appurtenances in the flying w orld, such as 
rapid-fire photographic cameras, aircraft 
machine guns, measuring instruments for 
indicating the velocity of the ‘plane thru the 
air, et cetera, and a host of other new and 
highly novel devices. 

Radio-telephony was demonstrated by the 
Army Radio Corps of the Air Division in a 
very popular and interesting way. During 
the course of the exposition. various types 
of aircraft flew over the city, equipt with 
wireless telephone and telegraph installa- 
tions, so that communication from either 


of the stations at the Madison Square Gar- 
den or 69th Regiment Armory could be es- 
tablisht with the flying ‘planes or dirigibles, 
and in turn wireless telephonic speech was 
transmitted from the aircraft to the respec- 
tive land stations. The effect on the public 


was startling, as while most of them had 
undoubtedly read of the wireless telephone, 
they did not have the slightest idea as to 
what the apparatus used for the purpose 


















looked Jike, or how it worked, and many of 
them had a twisted notion that 1t had some- 
thing to do with ftelegraphy somehow or 


other. However, Uncle Sam's radio ex- 
perts, as soon as they got the sets up and 
working, soon showed the visitors how the 
wireless telephone worked. The roof oper- 
ator. who is stationed at that point so that 
he could readily observe the approach of 
aircraft, would start calling the airplane or 
dirigible as soon as it came to view, some- 
what in this fashion: “Hello airplane! 
Hello airplane! Hello airplane!’ After a 
few moments’ pause. and when the oper- 
ator had manipulated the tuning of the ap- 
paratus to the right point and gotten his 
Audion detector and amplifiers adjusted 
to the proper strength, the voice of the pilot 
on the airplane, hovering in the air several 
hundred feet above the aéro show, could 
be heard calling, thru a large Audion am- 
plifier—“Hello land station! I get you all 
right now. land station!’ It was really very 


wonderful indeed, to stand in the crowd be- 
fore the radio exhibit, and hear this con- 
versation flitting back and forth between 
the operator in front of you and a second 
operator flying thru the air at a speed of 
SO to 100 miles an hour. 

One day a captive propaganda balloon 
broke from its moorings over the Sixty- 
ninth Regiment Armory and shot into the 
clouds, spilling leaflets, its anchorage dang- 





Top View:—New British Super- 
Zeppelin. This Photograpdh, Pub- 
lleatlon of Which Is Now Per- 
mitted. Shows the Constructlon 
of the Monster British Atrships. 
The Picture Glvés an Excellent 
Idea of the Construction and 
Shows the Separate Gasbags (or 
Ballonets} Which Are, However, 
Covered Over When In Flight. 
Lower Right View:—The Aft 
Engine House, Showlng Revers- 
ible as System for Lifting. 


—Photos } 
Central News Photo Service, N. ¥. | 


ling. Up to approximately 3,000 feet it 
sailed, where it exploded in a burst of 
brown smoke, falling upon a roof in the 
neighborhood of Fifth Avenue. Came the 
wireless Comment from an airplane aloft: 

“Did you see that? It burst about a 
thousand feet under us—ought to make good 
stuff for the reporters. By the way, are any 
down there?” 

“Yes,” broke in a newspaper man stand- 
ing near the land wireless set, “and will you 
spell your observer's name for the re- 
porters?” 

“Ves—it's Sergeant S-a-u-v-e-g-e-a-u. He 
lad a date to come to New York this after- 
noon, and altho he’s come he can’t fill his 
date very well, unless he comes down and 
lands on the crankshaft. Anything else?” 

“No, thanks,” said the reporter as he 
hung up on the first interiwzew by wireless 
telephony yet recorded. 

The radio apparatus exhibited, including 
that in the exhibit of the United States 
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Navy, was that of the vacuum bilh or Au- 
dion type. The range of the wireless tele- 
phone airplane apparatus for transmitons 
and reeeiving speech signals varies, 

course, with the size of the transmitting: set, 
the Jength of the aerials used on the air- 
plane and several other factors. It is imter- 
esting to note at this point that only recent- 
ly Secretary of tlic 
Navy Daniels carried 
an a wireless teleplione 
couversation on Mareh 
Iith with an airplane 
Aving over the Potomac 
River at a distance Of 
150 miles. In this two- 
way wireless telephone | 
conversation with the 
Secretary of the Navy, 
who was located at 
Washington, fhe used] 
his ocdinary desk tele-f 
phone, which was con-| 
nected up to the wire-| 
less transmitting set inj 
another building. <A 
recent report states 
that radio-telegraphic 
communication from 
earth to "plane has been 
carried on over a dis- 
tance of 200 iniles, 


The forin of antenna —Rated Speed 200 Miles Per Hour. 


used on aircraft dur- 
ing the war has been 
invariably that employing a quick-acting 
reel, on which the phosfor bronze stranded 
antenna cable was wound upon or released 
from. according to the desires of the pilot. 
However, in the newer acrial systems as ap- 
plied to the airplane. not onc, but two acrials 
are utilized, and no recls are employed. 
Each wire is about 100 feet Jong, with a two- 
pound Icad weight at the cnd, and flies out 
from either extreme of the wings. These 
wires, contrary to popular conception, are 
said not to interfcre with the maneuvering 
of the plane at al}. One of the officers at the 
radio exhibit explained that the ‘planes can 
rise and land with these wires outstretched 
without any trouble. One of the wires 
forms the atrial, while the other forms a 
counterpoise ground capacity. The tuning 
and detccting apparatus are connected be- 
tween them in the cockpit. 

In looking over the wireless equipment on 
the various ‘planes, one was struck by the 
wide-spread adoption of the wind-driven 
wireless dynamo, and even the gigantic for- 





Vhotos by International Film Service 

Airplane Radio at the ‘‘Aéro Show.” 

Center:—A Radio Direction Finder, Used for Locating Directlon of Transmitting Stations. 

iess Telephone Set, Transmitting and Recelving. One of the COE Exhibitions of the Special Feature at the Aéro Show Held tn New York 
° 


City. The Management of the Show Arranged for Oemonstrat 


Left:—A Short Range Wiretess Telephone Set, 
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ceyn bombing planes, including the Hand- 
lev-Vage, were fitted with a wind-driven 
radio vencrator. This small dynamo is 
usually mounted just to onc side of the 
fuselage or cockpit, and as rigidly secured 
to the wing, As the airplane speeds thera 


the air, the propeller on the small dynamo 
ts rapidly Spun, and the necessary current 








thus produced for operating the radio tele- 
phone or telegraph instruments. Whenever 
an airplane or dirigible was in radio tele- 
phonic communication with the station at 
the show, the most frequent question heard 
among the audience was: “Why 3s it that 
the terrific noise of the airplane engine 1s 
not heard above the comparatively weak 
voice of the pilot?” The explanation is 
simple when you know how it is done. The 
explanation for the non-transmission of the 
airplane engine exhaust noises is as follows : 
Many weary weeks were spent in special re- 
search on this particular problem by cx- 
perts of the concerns who developed the 
radio telephone during the war, under great 
pressure, but thanks to their keen percep- 
tion of the principles involved in success- 
fully telephoning by radio from a moving 
vehicle in the air, in proximity to a terrific 
noise stich as produced by the airplane, 
these engineers had the forcthought to 
finally devise a special sound detecting 1n- 
strument or microphone, which is strapt to 


Recently Adopted by the U. S. Government. 


Transmitting and Receiving. 
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the aviator’s breast, and in the front cf 
which there % a metal | : 
three small holes about the size of a needle 
The voice wases of the airplane operator 
snpinge directly against this plate, and 
readily pass thra the small opemimes in it, 
thus vibrating the diafram of the micro 
phone, while ihe vigient swirling noiaes set 

up | t!1 atryol € ¢€1) 





anti Ounce Pealurcs 
which appealed to the 
visitor of the acro 
show, 1 looking over 
ithe airplanes of all de- 
signs, both Jarge and 
small, On one of the 
‘planes onc tound -ed 
and green signal lichts, 
WH which were placed re- 
| spectively on the ex- 
treme onter ends of the 
lower wing. Another 
novelty was the electric 
searchlight of small 
size, mounted over the 
cuckpit so as to be 
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The Fastest Airplane Exhibited At the Aero Show In New York—The ‘‘Christmas Bultet’’ rapidly manipulated by 
Test Showed 185 M.P.H. To Se Used as ‘'Taxiplane” the pilut of his assist- 
to Deliver Dispatches to Vessels One Day Out At Sea. 


ant, for the purpose of 
making Jandings at 
night or helping to locate the ¢nemy in a 
night attack. Many interesting exhibits were 
on hand of the various magneto ignition 
systems, <A beautiful model was shown of a 
spark phase-angle indicator, which roused 
great interest among the spcctators, as the 
sparks staggered around the edge of a 
rapidly revolving two-foot black disc, which 
was covered over with sheet glass. Of 
course, there were electric lights in the 
aviators’ quarters, or cockpit, besides many 
other electrical and allied features of great 
interest, such as Signaling systems between 
the pilot and the observer, provision for 
supplying current to the electrically-heated 
aviator’s clothes, which the aviators always 
wear on long distance trips, or in night fly- 
ing when it is particularly cold. 

Other exhibits included Juminous radium 
dial measuring instruments and gages, elec- 
tro-pneumatic and other forms of aerial 
photographic apparatus, some of which 
operated at very Ingh speed, as can be reaq- 
(Continucd on page 60) 


Used on Airptanes. 
Right:—The Airplane “Land Station” Wire- 


ns and Exhibitions of the Many Developments of Aérial Communication 
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Monster Escalator for New York Subway 


corporated in its various ramifications 


ea New York subway system has in- 
some of the most novel engineering 
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accompanying illustration shows a sectional 
view of tlis subway innovation, which 
promises to make this station one of the 
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An Innovation in Escalators is to be Tried Out at the Park Place Station of the Seventh Avenue Subway tn 
Four Escalators Will be Available, Any Or All of Which May be 
Depending Upon the Direction of Traffic, Which 


New York City. 


features possest by any similar transporta- 
tion system in the world. Moving plat- 
forms have been suggested and tried in 
various New York transportation systems, 
and moving stairways or escalators are not 
unknown to the metropolis’ subway and ele- 
vated railroad traveling public by any 
means. But one of the most interesting and 
highest lift escalators is now being built at 
the Park Place and Broadway station of the 
7th Avenue Subway, New York City. The 
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highest speed stations of its kind in the 
world. 

The four escalators to be finally installed 
will be reversible. and several ways of oper- 
ating these electric motor-driven moving 
Stairways will be available. In the morning 
when this downtown station of the great 
metropolis is flooded with office-bound pas- 
sengers, then if necessary all four of the 
escalators may run upward to carry the 
traffic to the street. After about 10 o’clock 
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Operated Either Up Or Down, 
Is Mostly Eastward In the Morning and Westward at Night. 


in the morning when the trafie thins down. 

until it is about half uptown and hali down- 

town, then two parallel escalators can be 
upward and the other 
two downward. If the 
traffic is quite light, it 
will be up to the sta- 
tion master to cult out 
two of the escalators 
and block them off, 
running one of the re- 
maining pair upward 
and the other down- 
ward. As the crowd 
slowly changes and be- 
comes a strong uptown- 
bound trafhc, toward 
the latter part of the 
afternoon, then all of 
the escalators will be 
run downward. 

The reason for install- 
ing the escalators at 
this station was because 
of the tact that the 7th 

| Avenue Subway, which 
dives under the Inter- 
j boro Subway, running 
| under Broadway at this 
point, has to pass under 
the latter Subway, anJ 
as it is located abou 
three levels under- 
ground, this renders 
present chmbing to the 
y street up existing Stair- 
ways a very tedious 
| and laborious exertion, 
which is almost as bad 
as climbing the steps of 
the Washington Monn- 
ment. Of course, the 
present staircases will 
remain in place, as 
under the condition 
where north-bound trafhe might necessizate 
operating all of the escalators downward, 
then passengers arriving on southbound 
trains would have to gain access up these 
Stairways to the street. It would probably 
be more expedient to operate three of the 
escalators downward and one upwards, a 
problem which the traffic engineers wi!l have 
to determine by careful check over a con- 
siderable period of time, after the escala- 
tors have been in operation for a while. 
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Lightning of All Kinds 


Lightning photos are more or less com- 
mon, and a great number of them have 
been publisht in the various issues of this 
Journal from time to time, but one of the 
most astonishing lightning- pictures ever 
recorded by the camera, is that shown in 
the accompanying view, which incorporates 
every form of lightning, such as bead, 
forked, chain and ribbon, so-called heat or 
flash, and ball lightning. This picture is 
extremely interesting to all photographers, 
who have attempted to obtain good photos 
of lightning discharges. It is quite a trick 
to photograph lightning in just the way you 
would like to have it appear on a finished 
picture. 

In some cases, and as is the usual practise, 
excellent lightning pictures are obtained by 
waiting for a dark period just after a flash. 
and then opening the camera shutter, which 
has previously been set for a time exposure. 
As soon as the next flash of lighting oc- 
curs, the shutter is at once closed, and the 
plate then developed. This sounds simple, 
but as Shakespeare said, ‘There is many a 
slip twixt the cup and the lip,” and one 
humorous instance comes to mind of an am- 
bitious lightning photographer, who sud- 

(Continued on page 56) 
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In thls Remarkable Photo Lightning of Many KInds—Chain 
A Photo Hard to Beat. 
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british Submarine Detector 





of Water. View at Right Shows a Close-Up of | 
Microphone. 
epee ene, Den ata, = -— a | 








fhe Views Herewith Show the “‘Hydrophone” Or , 
Super-Sensitive Sound Detector Used by the Gritish | 
Navy In Clearlng the Seas of U-Soats. 
Hand Photo Shows the Device Gelng Oemonstrated 
In a Museum, Where a Model ‘'Sub’’ Lies In a Tank 





The Left 








MS wMVvention ¥ sed ex 
tensivels and successfully by ihe 
beFsiosdi Navy oclursigg the war 


Wires lead tu various Stations 
on the ship, at which Hsteners 
are posted, dy this means a 
Jeady watelt is kept and the ap 
prouch of every audersea craft 
is heralded. One of the photus 
shows a model submarine in an 
experimental tank, showing the 
hydrophone in the tank, white 
the man with the receivers 
listens to the sounds from the 
propeller which warn of the 
appreaching submarine. 





Pracucally all of the British 
slups were equipt with the de- 
vice, and it is acknowledged 
that many ships were saved by 
means of the instrument, which 
is somewhat like a dictagraph, 
L.C., &@ super-sensitive telephone 
transmitter connected with a 
low resistance telephone re- 
ceiver. The sound detecting 
microphone is placed in a sub- 
merged part of the luli. 


Electric Violin-Virtuoso a Marvel 


One of the most wonderful musical in- 
struments ever perfected is the electricaliv 
played violin-virtuoso shown herewith. 
Musicians said itt could never be done— 
but it has been accomplisht at last, with a 
range of action almost, if not, indeed, actu- 
ally, miraculous. 

The control of both speed and pressure 
of the bows of the self playing violin is 
said to be perfect. Regardless of how fast 
or slow the tempo the proper ratio of pres- 
sure is consistently maintained. This is ac- 
complished by means of a small electric 
tnotor possessing a speed of from 200 to 
6,000 (and any tntermediate rate) revolu- 
tions per minute, and so constructed that 
the amount of pressure applied to the hows 
iS automatically and accurately rerulated 
by the speed. Thus even the softest notes 
are clear and sweet, while the loud are 


r ef?! vr \wotQhe sl 
The Electri- 
caity Played 
Violin is Truly 
a Wonder of 
Modern Scl.- 
ence —It Was 
Long Predict- 
ed That Such 
a Device 
Could Not Ge 
Built. But It 
Has — and 
Sixty Magnet- 
ically Oper. 
ated Fingers 
Do the ork 
—and Play 
Better Than 
Human 
Viottn- 

Four 
nmiagnets Op. 
@rate the 


Bows. 
‘ AML 





Pusha a button-- Get 


The Federal Agricultural Agent up in 
Litchfield, Conn., being frequently called 
upon to help farmers find things they need- 
ed and having no definite means of knowing 
where they were to be had except for gossip 
heard on his rounds, conceived the idea of 
an agricultural survey. Now, if vou want 
to locate a supply of seed corn or oats, a 
grain binder, a pure-bred bull, or some 
young pigs, i any community in five coun- 
ties in that State, all you have to do is tu 
walk into the office of the State Librarian 
at Hartford, run a series of cards thru an 
electric sorting machine, and, Presto! you 
have the information. 

lt may sound a little like the story of 
Aladdin's lamp, but it is only big business 
applied to farm affairs under war stress. 
The Council of Defense took up this plan 
and offered to back the farm hureaus to the 
limit in every county in the State. Five of 
the cight counties began surveys early in 
March, 1918. Forty questions, under the 
headings of area, crops harvested in 1917, 
crops planted to be harvested in 1918, live 
stock on hand, machinery on hand, and em- 
ployes, were included in the survey, and a 
corps of volunteer farmer census cnumera- 
tors got busy. When the survey was com- 
pleied the farm bureaus had a stack of cards 
containing minute information as to the 


resources and needs of every farm. An 
electric sorting machine was installed in the 
Siate Library, and any fact disclosed by 
the survey can be made available by throw- 


Push a Button—Get a Pig! 


Sounds fncredulous, Does It Not? 
Have Such an Electric System in Operation. 


rich and sonorous. Furthermore. one by 
ene, there has been added to the Violano- 
Virtuoso various devices for producing not 
only the staccato, but the arpepyio, por- 
tamento, pizzicato, shake, trill-and all other 
musical yariants peculiar to violin playing. 

Sixty “fingers” perform the action. As 
the contact cylinder carrying the paper (fed 
by a secondary cylinder) revolves, and the 
perforations in the music roll pass given 
points, contact is made with one or more 
of the brushes and an electric current flows 
to finger magnets resting over the finger 
board. Each of these magnets attracts an 
armature connected with a finger operating 
rod acting upon the violin strings. The 
same current also acts simultaneously on 
the bow action maguets. Another magnet 
produces the “staccato” while the tremolo 

(Continucd on paye 56) 


a Pig 


ing on an electric switch. The survey has 
been invaluable by helping. Connecticut to 
mohilize her agricultural forces for peace 
needs. 





Yet Up in Connecticut They 
You Don't Exactiy Get the Pig Or Cow by 


Pushing the Button, But You Do Obtain Data as to Where You Can Suy Them. 
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Putting It Over on Fritz 


HE immediate ancestor of the 

“Mills” hand grenade was the “jam 

tin.” This was an awkward and 

unreliable species of bomb, shaped 
: like a canned soup receptable, with a 
Six- or eight-inch projecting fuse intended 
to burn four seconds. Sometimes it ful- 
filled expectations exactly, but more often 
the fuse was temperamental. It went off 
before the time was up, or sputtered long 
enough, after dropping in the German 
trench, to allow one of the enemy to pick 
it up and toss it back. Because, early in the 
falt of 1915 when this crude weapon flour- 
ished, hombs of any kind were so scarce 
that the soldiers often made their own, few 
opportunities for dosing the enemy with his 
own pills were overlooked. 


The last day upon which Fritz monkeyed 
with “fizzers” from the Allied trenches 
with any degree of self-confidence was 
November 12th, 1915. That occasion taught 
him that even a “dud” jam tin has its lively 
moments, 

For several weeks preceding the date 
mentioned a French ordnance engineer had 
heen experimenting with what he termed 
“instantaneous fuse.” This was made up, 
wound in waxed thread, just like the ordi- 
nary fuse used in jam tins. The essential 
and important difference between the two 





varieties lay in the fact that while straight 
fuse fizzed off at the rate of one and one- 
half inches a second, the instantaneous 
variety burned fwenty-six fect a secoud! 
Without giving the fact much publicity, 
several thousand jam tins identical in ap- 
pearance with the stock variety were made 
up. In every way but one these were the 
same; the six-inch fuse was instantaneous, 
and was made with the end charred a trifle, 
to look as if the bomb had been lighted 
and lad gone “dud” after being thrown. 


By KH. KR. SAAMMERIN 


Tricks and Odd Slants 
of Warfare that Puze 
ziled the lum 


Over a sixty-kilometer front in the Wer- 
dun sector the bombers were assembled and 
coached in the use of this new weapon. 
Simultaneously at seven in the eventing 
“parties” started out for the German wire. 
Stopping here, each of the four hundred 
bombers participating delivered himself of 
four regular “jam tin” grenades and four 
of the “imitations” before scurrying back. 

Fritz noted one Striking feature of the 
engagement. Many of the Allied missiles 
landed “dud”; this probably was due to the 
extraordinary ineficiency of the French 
ordnance department, concerning which the 
German privates had been told so much. 
All along the line German defenders picked 
up the imitation duds and lighted their 
fuses, intending to bomb the bombers with 
French ammunition. 

The havoc that resulted was appalling! 
Each grenade, of course, exploded the in- 
stant it was lighted. Because a raid was in 
progress, anyway, each individual accident 
received no attention at the moment. If 
Fritz saw Heiney go up in smoke while 
handling a French bomb, he thought simply 


that Heiney had been too careless—tongh 
luck for Heiney, but ke would never get 
caught that way. A second later another 
trick bomb would send him to join his Hun 
Comrade. 

For several minutes after the bombers 
reached their sheltered trench the explo- 
sions continued across No Man’s Land. It 
was estimated at the time that a full thou- 
sand of the grenades exploded in the hands 
of German soldiers before anyone found 
out the secret. Since the average bomb 


exploding in the confined lane of a trench 
wilt kill three and wound six soldiers, it is 
fairly safe to assume that this simple trick 
cost the Germans at least five thousand 
men tn killed and wounded! From that 
day forward it was official practise in the 
German lines to let French bombs severely 
alone. 


. Another point at which Allied wits bested 
German scheming was at forecasting re- 
treats by the enemy. To civilians, well- 
posted with data on the occasional ex- 
ploits of airplane observers, this does not 
sound sensational in the least, but doubt- 
less to the Huns themselves the manner in 
which the Allied forces knew of the last 
retreat in the Soissons-Reims sector in time 
to take full advantage of it seemed little 
less than miraculous. No matter what air-. 
men may say about the photographs they 
took, or the observations made by telescope 
from a ‘plane, this latter scheme could only 
tell of a retreat actually under way—too 
late for much action by the Allies. On the 
other hand, the method described here not 
only would tell for certain, two weeks in 
advance of the first troop or supply train 
movement, but would mark off the evxact 
line to be abandoned, and tell the depth to 
which the Germans intended to relinquish 
their hold! 

This was done sim- 
ply by listening in on 
the unintelligible gib- 
berish of German 
trench wireless with 
Allied instruments. 
Ordinarily, of course, 
three-fourths of the 
signaling done in the 
front trenches is done 
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He Thought He De- 
tected Something That 
Sounded Just a Little 
Like a Message! He 
Wound the Phono- 
graph and Turned Its 
Speed Indicator Down 
So That the Record 
Revolved Only a Few 
Times a Minute. Then 
He Appiied the Needie 
Again. Aha! There 
Was Something There! 


by means of tele- 
phone, orders being 
sent thru one central 
station by wire to all 
parts of the sector. 
Towards the end of 
the war, however, the 
Germans began to run 
out of wire and tele- 
phone instruments. 
They could not replace them because of a 
lack of the materials. Therefore they be- 
gan to plan on saving every instrument and 
foot of wire when a retreat was to be made. 
They took out the stations gradually, and as 
they removed them they set up trench wire- 
less instead. The Allies, after finding out 
this plan, simply watched the appearance of 
wireless sets where phone stations had been; 
when the wireless began to predominate it 
was certain that ten days or two weeks would 
(Continued on page 77) 
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OLD light is one of the wonders of 
the medern age. Light without 
heat seems like a contradiction, 
nevertheless 1¢ 1s a scientific fact. 
Since the discovery of the electrical 








Diagram illustrating the Old Theory of Light 


Produced by Electricity. In This Explana- 

tlon the Electron ts Considered as Continu- 

ously Producing Light Waves by its Rota- 

tion. The Newer Theory of Light and Heat 
Waves Is Shown at Fig. 2. 


nature of light, the possibility of trans- 
forming electricity directly into light, with- 
out the production of heat. has been a 
tempting goal. For centuries, scientists 
dreamed ot solving the mystery of the fire- 
fiy and the Aurora Borcalis. but dreained 
in vain. They saw light without heat pro- 
duced in Nature, but could not produce 
it themselves. 

Today the discovery that light may be 
produced without heat, by means of elec- 
trical ionization, seems to be the key to 
the situation, and we can only wonder 
where it nay lead us. At the present time 
over 96 pcr cent of all the energy used inthe 
itty million incandescent lamps in the 
United States, instead of being turned into 
light, ts wasted in the form of heat! More- 
over the astonishing production of light 
without heat by ionization has given us a 
new view of the relation between light and 
electricity and the great problem of the 
origin of light. 

It used to be thought that light could 
only be produced by incandescence, that is, 
thrn heating of a solid body to white heat. 
Strange as it may seem, the candle and 
the kerosene lamp are really incandescent 
lights. The light they give off is due to 
white-hot particles of carbon liberated in 
the combustion process. Even the light 
from an arc lamp is tainly due to the 
Ciater in the positive carbon being heated 
to incandescence. 

The fact that heat is not the only factor 
which effects the production of light can 
be easily seen in two ways. First, salts of 
sodium, potassium and lithium may be 
thrown in the same flame at exactly the 
Same temperature, but the first gives off 
a bright yellow light, the second a violet, 
and the third a deep red. Second, Jicht is 
produced by an electric spark in a partial 
vacuum, such as a Geissler tube, with little 
ar no heat at all. In both of these cases 
the light must be produced by the breaking 
up of the molecules, of the solid or gas, 
into electrically charged particles, or ions, 
in a manner to be explained later. 

_ The idea of using cold light for illuminat- 
ing purposes seems to have first occurred 
to Nikola Tesla. Very early in his career 
he suggested that the effects produced in 
Geissler tubes might be utilized in that 
way. Not until recent years, however, did 
his suggestion bear fruit in the shape of 
the now famous Moore vacuum tube light, 
invented hy McFarland Moore, which pro- 
duces a fine soft light from a glass tube 
thirty to forty feet long, filled with carbon 
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old Light 


ROGERS D. RUSK, M.A. 


dioxid. The heat which this light produces 
is alinast negligible. 

Cold light is a term used to indicate lu- 
minous rackalion without heat radiation, 
and that means maxinum efhciency, 1¢., 
a colder and a colder source. The old 
fashioned kerosene lamp wastes 364 cal- 
ories of heat per second for every candle- 
power of neht produced. The gas mantle 
wastes 11, and the tungsicn lamp but from 
1. to 2. calories. 

Considering electric tights only, the heat 
loss in tungsten lamps has been reduced by 
the introduction of gases such as nitrogen 
into the bulb, but are lights have made a 
greater devclopinent. The invention of the 
enclosed arc reduced the heat loss without 
reducing tle itlumination. Then the inven- 
tion of the flaming arc increased the illu- 
mination without increasing the tempera- 
ture of the arc. The latier is the most in- 
teresting development because part of the 
ight from the Maming are is cold light, 
from the chemicals in the flaine which are 
ionized by the electric current. The cold 
light from these ions plus the light from 
the incandescent carbons makes the flam- 
ing arc nearly three hundred per cent more 
efhcrent than the ordinary incandescent 
lamp. 

The first flaming arc appeared in 1900, 
known as the Bretner are, and using car- 
bons impregnated with several chemical 
salts. Later Steinmetz and Whitney used 
the rare metals titanium and chromium in 
their arcs and produced a still more effi- 
cient hight. About the same time the mer- 
cury vapor light was invented, which gave 
a brilliant bluish white light from the mer- 
cury tons in the arc. Later still is the dis- 
covery by two scientists, Franck and Hertz, 
that an electric current of only 4 volts, when 
past thru cold iodin zapor, produces a faint 
Inzht of definite color. When the voltage 
is rarsed to twelve, another color is ob- 
tained. This is true cold light, produced 
peeeUy from the molecules as they are 
ionized by the current. How this is pos- 
sible, and how light and heat may be pro- 
duced independently of each other, will now 
be shown. 

What the actual source of a light wave is 
has been one of the mysteries of science 
since the beginning of history. The dis- 
covery by Maxwell, Hertz and others that 
light is an electro-magnetic vibration, 
caused scientists to look for the electric 
charges which produce these waves. When 
the electron was discovered it was thought 
that the solution had been found, but there 





How "Cold Light’’ May be Obtained by Ex- 


hausting an Ordinary Glass Tube. When 
Alc is Pumped Out of a Tube In Which There 
Is an Electric Spark Olscharge. a Stage Is 
Reached Where the Whole Tube is Filled 
with a Soft Luminous glow—Cold Light. 


was still one great drawhack. Scientists 


said that as the electron revelsed about its 
axis in the molecule it produced light waves 
just like a paddle wheel in a Ludy of water, 
But as all molecules of atl] substances con- 





The New Theory of Light and Heat Waves, 
Which Says that Light Is Produced inter- 
mittently. Were Light Is Produced by the 
Electron Jumping from One Orbit to Another, 
as the Circular Orbital Paths Indicate. 


tain electrons which are constantly in mo- 
tion, then all substances should give off 
light all the time. This was ridiculous, as 
everything in the world and the whole 
universe would be of a dazzling brightness 
like the sun. 

The discoveries of today are changing 
this idea completely. One of the world’s 
greatest physicists, Planck, says electrons 
cannot give off light waves continuously, 
but emit definite quantities at intervals. 
This theory he calls the quanta theory, and 
another physicist, Bohr, says the time the 
light is given off is when the motion of the 
electron is suddenly changed from its nor- 
mal continuous motion, by its jumping from 
one atom to another, or from one orbit 
to another about the same atom. This is 
a very Simple theory. but it is often the 
simplest theory which best explains the 
facts. When trillions of trillions of elec- 
trons are doing this at the same time. the 
light ts to all purposes continuous. These 
theories have received added confirmation 
from work done recently by Prof. Millikan 
of Chicago University, who gained fame 
by his original measurements of the elec- 
tron itselt. 

The principle of the new theory can be 
easily explained by an illustration. If a 
ball is whirled in a circle on the end of a 
String, the pull on the string is steady and 
continuous as long as the ball whirls with 
the same speed, However, if the ball is 
suddenly stopt or hit by something which 
makes it change its course, a jerk or a 
wave will be felt in the string. Now an 
electron does the same thing, only the 
terk or wave is sent out in all directions by 
the electro-magnetic field about the elec- 
tron. This jerk or wave is the little quan- 
uty which Planck calls a “quanta”. The 
familiar way in which an electron is pic- 
tured as continuously producing licht waves, 
by its rotation. is shown in Fig. 1, but this 
is wrong according to the above theory. 
What really must happen is shown in Fiz. 
2, where the two circles represent different 
orbits and the (ull line represents the path 
of the electron jumping from one orbit to 
another and at the same time emitting a 
quantity of radiation or /ight. The way in 
which electricity or some other agency 
causes this disturbance of the electron is 
not tully understood. 

The most remarkable thing about it all 
is that heat and light waves may be pro- 
duced independently. A heat wave is pro- 
duced by thte vibration of the whole mole- 
cule or atom as shown by the big arrows 
and dotted wave line in Fig. 2. And under 

(Continued an page 73) 
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Popular Astronomy 


Astronomical Distamces 


HE immensity and grandeur of the 

scale upon which the visible universe 

is fashioned lies almost beyond 

human comprehension. To visualize 

the vast extent of our own solar 
system which is but a single unit in the 
system of the stars we may have recourse 
to earthly standards of measurements, such 
asthe mile. But when we desire to express 
in terms of units that can be grasped by our 
imagination, the distances of the stars that 
hie tar, far beyond. we find that al! ordi- 
nary standards of measurement become 
utterly inadequate for our purpose. For 
the measurement of celestial distances cuth:- 
tt the solar system the unit employed is 
either the familiar mile or kilometer or the 
“astronomical unit,” which is the mean dis- 
tance from the earth to the sun (ninety- 
two million nine hundred thousand miles in 
round numbers). 





Your Best Girl Is on Neptune. 


By ISABIOL M. LEWIS 


of the U.S. Naval Observatory 


the earth to the sun. “the astronomical unit.” 
would subtend an angle equal to one second 
of arc. This angle is spoken of as the 
parallax of the star. The larger the paral- 
lax; that is, the larger the angle that the 
astronomical unit or radius of the earth’s 
orbit subtends, viewed from the star, the 
nearer the staris tous. The fact that there 
is nO known star within one parsec, or three 
and twenty-six hundredths light years, of the 
sun shows the immensity of the scale of the 
universe of stars. 

Before considering the distances of the 
Stars and the extent of the sidereal system 
of which our sun and his satellites form a 
part, let us undertake to express the dis- 
tance of the sun, moon and planets from 


the earth and the extent of the solar sys- 
tem in terms with which we are familiar. 

The nearest to the earth of all celestial 
bodies is its satellite, the moon. 


So near 


unslackened at two hundred miles an hour. 
An airplane traveling at this rate would 
circumnavigate the earth in a little over 
five days and would reach the moon in 
seven weeks. A trip to the sun, however, 
would require fifty-three years. 

After traveling for fourteen and a frac- 
tion years we would pass the orbit of Venus 
and eighteen years later the orbit of Mer- 
cury. If we preferred to travel outward 
from the earth in the direction of Mars and 
the outer planets instead of toward the sun, 
more than twenty-seven years would elapse 
before the orbit of Mars would be crost. 
An airplane journey to Jupiter would be 
a matter of more than two hundred years, 
to Saturn four hundred and fifty years, to 
Uranus nearly one thousand years and to 
Neptune about one thousand five hundred 
years. To cross the solar system on the 
diameter of Neptune's orbit would be a 


ELECTRICITY TRAVELS AT THE RATE OF 186324 MILES 
PER SECOND. THiS ILLUSTRATION SHOWS THE LENGTH OF TIME 
IT WOULD TAKE A SPOKEN WORD TO FLY FROM EARTH 10 OTHER 
WORLDS ASSUMING WIRES WERE STRETCHED BETWEEN USAND 
THESE HEAVENLY BODIES. THE TIME FOR RADIO MESSAGES WOULD 


BE PRACTICALLY THE SAME. 


££ 








Next Time When You Are Impatient and Fretting Because “Central” Keeps You Waiting Ten Seconds for a Connection, imagine That 
\ You say “Hello” and It Takes Exactly 4 Hours and 2 Minutes for ‘Hello’ to Get Up to Neptune, and 
Then You Have to Wait 4 Hours More to Give Your Sweetheart a Chance to Say “Heltlo’’ in Return. 


While tf She Were on Alpha 


Centauri, It Would Take Your Voice Over Four Years to Get to Her and an Equat Time for Her Voice to Get Back, Altho You Know 
That Electricity Travels at the Rate of 186,324 Miles a Second. 


The unit of measurement employed for 
distances beyond the solar system is either 
the light year or more recently the parsec 
which appears to be rapidly replacing the 
light year among astronomers. A “light 
year” is the distance that light, with its 
finite but almost unimaginable velocity of 
one hundred and eighty-six thousand miles 
fer second, travels in a year. It is equal in 
round numbers to sixty-three thousand 
times the distance froin the earth to the 
sun or approximately six thousand billions 
of miles. The parsec is equal to three 
and twenty-six hundredths (3.26) light 
years, and it is approximately two hundred 
thousand times the distance from the earth 
to the sun. It is “the distance of a star 
with the parallax of a second,” a fact whiclt 
its name conveys to us. In other words, at 
the distance of one parsec the distance from 


is the moon that if we should make on some 
great plain a model of the solar system in 
which the astronomical unit, the distance 
from earil) to sun, would be four hundred 
feet. the distance between earth and moon 
would be only one foot. On the same scale 
the most distant planet Neptune would be 
two and one-quarter miles away. In round 
numbers the moon is distant from us sixty 
times the distance from the earth's center 
to its surface or two hundred and forty 
thousand miles and thru our great tele- 
scopes we see it as it would appear at a 
distance of one hundred iniles. 

Granted that it were possible to escape 
the earth's gravitational hounds and to travel 
by our swiftest means of coivevance, the 
airplane, thru interplanetary space, Iect us 
consider how long it would take us to reach 
the moon, sun and planets if our sneed were 
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journey of more than three thousand years. 
The sun's attraction reaches far beyond 
Neptune’s orbit, however. There are comets 
helonging to the solar system compelled by 
the sun’s attraction to accompany him on 
his travels thru space that return periodi- 
cally to the immediate vicinity of the sun 
from regions far beyond the orbit of Nep- 
tune and there is also the possibility that 
one or more undiscovevaill plancts may 
travel around the sun in orbits exterior to 
Neptune's orbit. 

Measured in terins of familiar units, such 
as are einploved for the measureinent of 
distances on our own planet, the extent of 
the solar system is tremendously great. 
Seen from Neptune. the sun presents no 
appreciable disk. It is in this sense star- 
like to the Neptunians, but seen from Nep- 
tune the stars appear no more brilliant and 
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The Fastest Vehicle Known to Man is the Airplane. 
Heavenly Bodies, It Wouid Take an Airplane a Very Considerable Time to Reach These Bodies. 
Ail Heaventy Bodies, Only 236.000 Miles Distant, Seven Weeks Would Be Consumed In Reaching It By Airplane. 


Would Take 1359 Years. Such Are the immense Distances of the Universe. 


therefore no nearer than they do to us. 

To Neptune the sun, tho star-like in form. 
supplies a very appreciable quantity of light 
and heat (one nine hundredth of the amount 
the earth receives) while the amount of 
light and heat that Nepwime receives from 
the nearest stars is entirely inappreciable. 
When our airplane reaches Neptune after 
a journey of one thousand five hundred 
years, it is, as it were, just clearing the 
ground for its flight to the stars. To cover 
the intervening space to the nearest star, 
traveled by hight in four and a third years, 
an airplane would require fourteen and a 
half million years. In that time the solar 
system itself would be in some far distant 
part of the universe. for it is speeding on- 
ward thru space at the rate of twelve miles 
a secoud or about four astronomical units 
a year. 

Changing now our unit of measurement 
that we may express interstellar distances 
in comprehensible numbers, we prepare to 
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“AL AEROPLANES IN THIS ILLUSTRATION FLY ATA RATE 
OF 200 MILES AN HOUR NEVER STOPPING DAY OR NIGHT 


travel from the earth to the stars with the 
velocity of light. 

At this speed. one hundred and cighty- 
six thousand miles per second, we circum- 
navigate our globe in one-seventh of a sec- 
ond, reach the moon in one and a fourth 
seconds and the sun in eight minutes. In 
a little over four hours we pass the orbit 
of Neptune and are started on our journey 
to the stars penetrating further and further 
into interstellar space. For a year we travel 
aud reach not a single star tho we are 
speeding ever onward with the velocity of 
light. We have now covered the distance 
of one light year which ineans the waves of 
light from the sun we have left behind must 
travel for a vear before they reach us. We 
continue our journey and find ourselves next 
at a distance of one parsec from the stn. 
We have traveled a distance of approxi- 
inately three and a quarter light years. and 
were it possible to see the earth as well as 
the sun at this distance, the two would 





Supposing There Was Alr instead of a Vacuum Between the Earth and the Other 


Even to tne Moon, the Nearest of 
To Reach Neptune, it 


appear to be but one second of arc apart, 
a distance that requires the most careful 
adjustment and manipulation of the tele- 
scope to measure accurately. \Wre are still 
one light vear distant from Alpha Centauri, 
the nearest of the bright stars. A few of 
the stars may now appear somewhat 
brighter than they appear 10 us on earth, but 
the majority of the stars appear just as we 
see them here on earth and the forins of the 
constellations remain practically unchanged 
in appearance. for we are only beginning 
our journey thru the sidereal universe and 
our position in the universe has only shifted 
in a Slight degree. If we should continue 
Our journey to the mnmediate viciuty ot 
Alpha Centauri, we would find that it 1s 
not like our own sun, a single star, but 1s 
a binary star consisting of two suns in 
revolution around their common center of 
gravity. The distance of this binary sys- 
tem from the solar system has been meas- 
(Coutinued on puge 534) 





THE IMMENSITY OF DISTANCES IN THE UNIVERSE 
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| EXTEND THIS LINE FOR TO ALPHA CENTAURY 
: 1.03 MILES | 


in This lilustration, We Are Trying to Convey to the Reader an tdea of the Enormous. Unthinkable Distances of the Universe. If the Dis- 
tance from the Sun to Neptune, Which in Reality is 2.791 Million Miles. is Represented By Seven Inches On This Scale, Then the Dis- 
tance from the Sun to the Nearest Star, Alpha Centauri, Would Be Slightly Over One Mile. Note How Near the Earth Is to the Sun, 
Aitho 92 Million Miles Away from It. tn Order to Show the Earth Without It Touching the Sun. It Was Necessary In This Drawing to 
Make the Earth Smaller Than Ma-s. In Reality Mars is Smaller Than the Earth. The Other Planets Are Shown in Their Correct Proportions. 
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Reclaiming Metal Dust From 


N refineries of different types there is 
always a possibility of some valuabte 
by-products, waste, etc., being lost by 
gases ascending the flue. This is particu- 
larly true in the metal treating field. Here 





This Power Piant Delivers 100,000 Volts and .6 Ampere, 
Direct Current, for Precipitating the Solid Particles 
Metal Refining 
Thus Saving as Much as 90 Per Cent of the Flue Dust. 


in Flue Gases, Such as in the 


it has been found possible to save solid and 
liquid particles from the flue gases by an 
electrical process. This consists in passing 
the gases thru tubes in which are suspended 
insulated chains charged with high voltage 
direet current. In passing thru the tube 


EFilwe Gases 


the particles carried by the gases become 
electrified and are projected against the 
walls to the tubes. These tubes are ground- 
ed and thus the particles drop into hoppers 
below. 


Mechanical rectifiers convert the 
low voltage alternating 
Current into direct 
current. 

An interesting appli- 
cation of this process 
was recently made ina 
copper refinery. In 
this particular installa- 
tion there is another 
noteworthy fact and 
that is the size of the 
generating and _ trans- 
forming unit usec. 

The treater tubes 
containing the high ten- 
sion electrodes and 
thru which the flu gases 
pass are arranged in 
six groups, The elec- 
trodes are suspended at 
the top from a rack 
which provides ample 
insulation, and are con- 
nected with the high 
tension direct - current 
line at the bottom. The 
gases from the furnaces 

Pass thru pipes 13 feet in diameter, a “Y”’ 


with valves being provided so that the gases 
can be made to go either thru the treater or 
directly to the stack as desired, See figure 
herewith. 


Field, 


A. Gyrostatic Bicycle 


The accompanying illustration shows a 
novel gyrostatic bicycle model built by a 
London scientific instrument maker, and 
this machine will maintain its equilibrium 
for a considerable period of time. Many 
of us most probably have seen the street 
fakir shouting loud and longly ahout the 
wonderful possibilities of the toy gyroscope, 


The Gyrostatic Bicycle Is Used 


Extensively in School Labora- 

tories to Demonstrate the Won- 

derful Stabilizing Power of the 
Gyroscope. 





and the apparatus here shown duplicates the 
many startling maneuvers that the little 
twenty-five-cent toy gyro performs, When 
a gyroscope balance wheel is spun rapidly, 
and providing the rim of the wheel is suf- 
ficiently heavy to give it a good momentum, 
it will be found very difficult to shift the 


bicycle, or other device on which the spin- 
ning gyro is mounted. To demonstrate the 
principle of the gyroscope—which is based 
upon the fact that a spinning or rotating 
inass tends to preserve its plane of rota- 
tion—all one has to do is to jack up the 
rear wheel of a bicycle, and by turning the 
pedals, cause this wheel to spin rapidly. 
Now hold the bicycle off the ground a 
short distance, and endeavor to turn the 
complete bicycle sidewise. You will ex- 
perience a surprisingly strong counter-turn- 
ing effect, which tends to keep the bicycle 
in its upright plane as long as the whec!l 
spins at a fair rate of speed. Many of 
these gyros are electrically driven; also it 
is well to keep in mind the fact that even 
an ordinary bicycle cxerts some gyrostatic 
effort, and this has much to do with the 
success of the rider in maintaing his up- 
right position while spinning along on two 
wheels mounted in tandem, that is, one be- 
hind the other. You have prohably noticed, 
if you have ever ridden a bicycle that the 
faster you go, the easier it is to maintain 
your balance. The increasing gyrostatic ef- 
fect as the rotational speed of the wheels 
increased was the reason. 


A HARD DRINKER OF SOFT 
DRINKS. 


This little girl is a soft drink demonstra- 
tor and she sits in show windows all day 
long pouring drink after drink of some 
delicious beverage into the glass and rais- 
ing it to her hps and draining it with the 
greatest ease. 

She seems to like the beverage, for after 
each drink she nods her head a couple of 
times with a happy smile which seeins to 
say, “My, that was good”; then she pours 
down another one. 

The figure is made life size of papier 
maché and mounted on a tabourette, which 
contains the electric motor and speed re- 
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It is stated that over 90 per cent of the 
flue dust can be removed and that the value 
of the copper, zinc and other metals re- 
covered will within a short time pay for 
the treating equipment. 





Interior of High Tension, Direct Current, Electrode 
Chamber Inside of Flue Tube Measuring 13 
Diameter. 

Which Carry the Charge When In Use. 


Feet In 


The Electrodes Are Suspended Chalns 


The transformers are of 40 kva. capacity, 
200 volts low tension and 100,000 volts high 
tension. To the inotor-generator shafts are 
coupled the commutating rectifiers for 
transforming the high-tension alternating 
current into direct current. 


ducing mechanism. The cams and levers 
which operate the arms and head are thoroly 
concealed inside the body. 





It’s Only Some of 

Willle Bryan’s Famous Grape Juice. An 

Electric Motor Solves the Mystery of This 
Silent and Ever-Drinking Demonstrator. 


Drink Hearty, Little Girl. 


May. 1919 


ELECTRIC CIGAR LIGHTER FOR 
THE AUTO. 


At last—a perfect electric cigar lighter. 
It should prove a boon te motorists, ttt 
handy and 
convenient 
—alway> 
within 
reach. The 
burner tp 
is made ot 
heavy wire 
and will 
last indefi- 
nitels. 
Burner tp 
ls protect- 
ed by acap 
nat shown 
inecut. This 
neat and 
ef ficient 
cigar light- 
er is equipt 
with 5% foot cord, which automatically re- 
winds. The lighter is easily attached to the 
battery in the car and costs practically 
nothing to operate. 





Ever Try to Light a Cigar 
While Oriving an Auto? This 
Electric Cigar Lighter Does the 
Trick Better Than Matches and 
Does Not “Slow Out’’. 


NEW MAGNETO IMPULSE 
STARTER. 


One of the many reasons why the mag- 
neto is so firmly established as the supreme 
ignition system is the fact that it does not 
depend upon any other unit or units for its 
electrical output and distribution of current. 

The magneto transforms mechanical en- 
ergy into electrical energy. The moment 
the shaft of a magneto-equipt engine re- 
volves, the magneto begins to generate elec- 
trical energy for ignition; and, following 
requirements, the higher the rate at which 
it is driven the more intense are the sparks. 

To facilitate starting when necessary, the 
magneto here shown can be supplied. with 
an impulse starter, which automatically 
“speeds up’ the magneto armature at the 
exact moment of firing the intfial gas charge 
or charges, thus providing at even low 
speeds the full electrical capacity of the 
magneto. 

In a word, the imputse starter or coup- 
ling is a mechanical device tor the purpose 
of obtaining positive and efficient starting, 
without the aid of batteries or a battery 
system of ignition. 

The impulse starter is located hctween 
the inacneto drive and the armature; when 
the engine is cranked or barred over, the 
armature is held stationary, while energy 
is being stored up by the compression of a 
series of Springs. At a predetermined mo- 
ment the springs are released and the arma- 
ture is given a partial revolution at hich 
speed. In this way. intense sparks are pro- 
vided, and the engine given its starting 
unpulse. 

As soon as the engine commences its 
regular operation. or attains a speed of 
about 120 r.p.in.. the inpulse starter ts auto- 





By Storing Up Energy In a Special Spring Coupling De- 


vice, It 


Becomes Possible to Spin This Magneto at 
Starting. and Provide a Hot Spark. 
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Try These On Your Auto 


ELECTRICALLY HEATED PRIMER 


FOR QUICK STARTING 
OF AUTOS. 


matically disengaged, the “starter” Iciatts: 
mitting the driving energy to the magneto 
asa flexible coupling. 

The control of the “starter” 1s by means 
of «a lever mounted on a shaft projecting 
from the front of the housing. The Jever 
in se Constructed that it can either be op- 
erated by hand or thro the median of a 
control connection. 

The impulse starter i8 not an attach- 
ment, but ts provided only as a part of this 
NeW mugieto. 


HEADLIGHT DIMMER 


An Ohie eleetrie concern is offering the 
public a device known as a headhght dim- 


> mer for use on Ford cars 





to dim the headlights when 
driving at night. This 
diinmer, it is claimed hy 
the maker, can be at- 
tached to any lord car by 
simply clamping it over 
the steering post anc con- 
necting the wires to the 
lighting circuit. The wires 
are easily connected, and 
when in use it is said that 
the dimmer will not affect 


He e is Sime. . . ¢ . e 
ple Electric the ignition or lighting 
s ; adlight system in a detrimental 
mmer, chess . 
Something. “ae The control 1s made 


Every Car Re- possible hy means of a 
quires by Law. push and pull switch and a 
uae fo barrel type resistance. It 
Forde. is pointed out that it 
makes possible the use of 
a brighter light than can be secured thru 
the use of dimming lenses, yet at the same 
times makes it convenient to dim the lights 
according to requirements ot traffic laws. 


EFFECTIVE AUTO SIGNAL. 


In this new electric auto signa! there is 
only one signal bor, which its placed on the 





A Logi¢al Design In 
Electric Auto Sig- 
nals, Which Can Be 
Seen from Front or 
Rear. It is Controlled 
from the  ODriver’s 
Seat by Means of a 
3-Way Switch. 





left rear fender (or body or panel in the 
case of commercial vehicles and trucks). 
This shows hoth from the frout and rear, 
and is visible day and night. The }eft rear 
fender is the logical place for the signal. 
as it is seen by all cars tollowing from the 
rear, Of Cars approaching irom the tront, 
as well as by the trafic policeman, who is 
always to the left of cars ap- 
proaching him. 

The sj¢nal is controlled for 
left, nght, or stop by a plainly 
marked, single handle, three-wav 
switch attached to the steering 
column immediately below the 
steering wheel, or ina place most 
accessible to the person driving. 
It is easily attached. and there are 
no moving parts to get out of 
order. A tell-tale buzzer indicates 
that the signal is functioning. A 
very slight amount of current 
from the lighting system of the 
car or dry cells is consumed. 
The signal is easily installed on 
the car by any mechanic. 
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This Electrically Heated Primer Will Save 
Much Useless Cussing and Start Your Auto 
Engine Ina Jiffy. The Fuel is Heated, Mixed 
With Air and Vaporized. Then Sucked Into 
the Engine. A Simpie and Positive Device. 


The autoist usually thinks of a primer as 
a means of pumping fue} into the cylinders 
quickly. The master primer here shown is 
not a pump in any sense of the word. The 
fuel is first heated boiling hot. vaporized by 
heat and mixed with air. Tlien drawn into 
the cylinders by suction of the motor. The 
suction draws only the quantity needed. 
Liquid gasoline will not explode. Jt must 
be vaporized. It must have air mixed with 
it to inake it explosive. 

Liquid fuel in large quantities carbonizes 
the engine. \Vith the throttle of the car- 
buretor closed. the master primer acts as 
an auxiliary carburctor—supplies the motor 
with what it needs in any kind of weather— 
heated vapor. The heating coil draws 20 
amperes. about the same as the horn. With- 
out it you may turn a balky engine over a 
lundred times. 

To operate the primer all one need do is 
just pull a button on the dash. The same 
operation as choking the carburetor. Pull- 
ing the button makes electrical contact and 
opens the outlet valve of the primer. When 
car Starts let go of button: the contact is 
broken and valve shuts off automatically. 


NEW MAGNETIZER FOR REMAG- 
NETIZING FORD MAGNETOS. 


The Ford engine will display a great deal 
more “pep” if the magnets on the magneto 
are kept charged. We all know these mag- 
nets wil) lose their magnetism. which na- 
turally reduces the energy displayed by the 
cngine. The magnetizer is Constructed in 
such a way that these 
magnets can be 
charged without tak- 
ing the engine apart. 
All that 1s necessary 
isto take off the trans- 
inission cover. The 
magnets can then be | 
charged, requiring | 
only three or four 
seconds to cach mac- 
net. This is done by 
connecting the magne- 
tizer toa well charged 
6 or 12-volt battery or 
a sufficient number of 
dry cells in. series. 


Ford Owners Will | 

Hall With Delight 

This New Magneto 
Magnetizer. 
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True Wireless 


By NUKOLA TESLA 


Written Exclusively for The Electrical Experimenter 


VER since the announcement of 
Maxwell's electro-magnetic theory 
scientific investigators all the world 
over had been bent on its experi- 
mental verification. They were con- 
vinced that it would be done and lived in 
an atmosphere of eager expectancy, un- 





Alternator of 10,000 Cycles p.s,, Capacity 10 
K.W., Which Was Employed by Tesla in His 


First Demonstrations of High Frequency 

Phenomena Before the American Institute of 

Electrical Engineers at Cotumbia College, 
May 20, 1891. Fiq. 1. 


usually favorable to the reception of any 
evidence to this end. No wonder then that 
the publication of Dr. Heinrich Hertz’s re- 
sults caused a thrill as had scarcely ever 
been experienced before. At that 
time | was in the midst of press- 


proved appliances. Similar phenomena were 
noted, greatly magnified in intensity, but 
they were susceptible of a different and 
more plausible explanation. | considered 
this so important that in 1892 I went to 
Bonn, Germany, to confer with Dr. Hertz 
in regard to my observations. He seeined 
disappointed to such a degree that [ re- 
gretted my trip and parted from him sor- 
rowfully. During the succeeding years I 
made numerous experiments with the same 
object, but the results were uniformly nega- 
tive. In 1900, however, after I had evolved 
a wireless transmitter which enabled me 
to obtain electro-magnetic activities of many 
millions of horse-power, | made a last des- 
perate attempt to prove that the disturb- 
ances emanating from the oscillator were 
ether vibrations akin to those of light, but 
met again with utter failure. For more than 
eighteen years I have been reading treat- 
ises, reports of scientific transactions, and 
articles on Hertz-wave telegraphy. to keep 
inyself informed, but they have always im- 
presi me like works of fiction. 

The history of science shows that theo- 
ries are perishable. \WVith every new truth 
that is revealed we get a better under- 
standing of Nature and our conceptions 
and views are modified. Dr. Hertz did not 
discover a new principle. He merely gave 
material support to a hypothesis which had 
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application of these radiations for the pur- 
pose was quite obvious. When Dr. Hertz 
was asked whether such a system would 
be of practical value, he did not think so, 
and he was correct in his forecast. The 
best that might have been expected was a 
method of communication similar to the 
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Electric Transmission Thru Two Wires and 
Hydraulic Analog. Fig. 3. 


heliographic and subject to the same or 
even greater limitations. 

In the spring of 1891 I gave my demon- 
strations with a high frequency 
machine before the American In- 
stitute of Electrical Engineers at 


commercial introduction of my 
system of power transmission, 
but, nevertheless, caught the fire 
of enthusiasm and fairly burned 
with desire to behold the miracle 
with my own eyes. According- 
ly, as soon as I had freed myself 
of these imperative duties and 
resumed research work in my 
laboratory on Grand Street, New 
York, I began, parallel with 
high frequency alternators, the 
construction of several forms of 
apparatus with the object of ex- 
ploring the field opened up by 
Dr. Hertz. Recognizing the lim- 
itations of the devices he had 
employed, 1 concentrated my at- 
tention on the production of a 
powerful induction coil but made 
no notable progress until! a happy 


ing work in connection with the I 


inspiration led me to the invention of the 


N this remarkable and complete story of his discovery of the 
“True Wireless” and the principles upon which transmission 
and reception, even in the present day systents, are based, Dr. 
Nikola Tesla shows us that he is indeed the “Father of the Wire- 
less.’ To him the Hertz wave theory is a delusion; it looks sound 
from certain angles, but the facts tend to prove that it is hollow 
and empty. He convinces ts that the real Hertz waves are blotted 
out after they have traveled but a short distance from the sender. 
It follows, therefore, that the measured antenna current is no indi- 
cation of the effect, because only a small pa:t of it is effective at 
a distance. The limited activity of pure Hertz wave transmission 
and reception ts here clearly explained, besides showing definitely 
that in spite of themselves, the radio engineers of today are 
employing the original Tesla tuned oscillatory system. He shows 
by examples with different forms of aérials that the signals picked 
up by the instruments must actually be induced by earth currents— 
not etheric space waves. Tesla also disproves the “Heaviside layer” 
theory fron his personal observations and tests. 
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been long ago formulated. It was a per- 


Columbia College, which laid the 
foundation to a new and far more 
promising departure, AjJtho the 
laws of electrica] resonance were 
well known at that time and my 
lamented friend, Dr. John Hop- 
kinson, had even indicated their 
specific application to an alterna- 
tor in the Proceedings of the In- 
stitute of Electrical Engineers, 
London, Noy. 13, 1889, nothing 
had been done towards the prac- 
tical use of this knowledge and 
it is probable that those experi- 
ments of mine were the first pub- 
lic exhibition with resonant cir- 
cuits, more particularly of high 
frequency. While the spontane- 
ous success of my lecture was 
due to spectacular features, its 
chief import was in showing that 


oscillation transformer. In the latter part 
of 1891 1 was already so far advanced in 
the development of this new principle that 
I had at my disposal means vastly superior 
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Diagram !liustrating the Circuit Connections 

and Tuning Devices Employed by Tesla in 

His Experimental Demonstrations Before the 

American tnstitute of Electrical Engineers 

With the High Frequency Alternator Shown 
in Fig. 1. Fig. 2. 


to those of the German physicist. All my 
previous efforts with Rhumkorf coils had 
left me unconvinced, and in order to set- 
tle my doubts 1 went over the whole ground 
once more, very carefully, with these im- 
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fectly well-established fact that a circuit, 
traversed by a periodic current, emitted 
some kind of space waves, but we were in 
ignorance as to their character. He ap- 
parently gave an experimental proof that 
they were transversal vibrations in the 
ether. Most people look upon this as lis 
great accomplishment. To my mind it 
seems that his tmmortal inerit was not so 
much in this as in the focusing of the in- 
vestigators’ attention on the processes tak- 
ing place in the ambient medium. The 
Hertz-wave theory, by its fascinating hold 
on the imagination, has stifled creative ef- 
fort in the wireless art and retarded it for 
twenty-five years, But. on the other hand, 
it is impossible to aver-estimate the bene- 
ficial effects of the powerful stimulus it 
has given in many directions. 

As regards signaling without wires, the 
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all kinds of devices could be operated 
thru a single wire without return. This 





Electric Transmission Thru a SingJe Wire 
Hydraulic Analog. Fig. 4. 


was the initial step in the evolution of my 
wireless system. The idea presented itself 
10 me that it might be possihle. under ob- 
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A 
_-t__ ef ate. ——— ———— 
jilustrating Typical Arrangements for 
Collecting Energy in a System of Trans- 
mission Thru a Single Wore. Fig. 5. 


servance of proper conditions ef resonance, 
to transinit electric encruy thru the earth, 
thus dispensing with all artificial condneters. 
Anyone who tnight wish to examine nnpar 
lially the merit of that early sturestion 
mst net view at in the hght ot present day 
sciance. 1 only need to say that as late as 
1893, when | hac prepared au claborate chap- 
ter on my wireless system, dwelling ort its 
various iastrmmentalities and future pros- 
pects. Mr. Joseph Wetzler and other friends 
of mine emphatically protested against its 
publication on the ground that such idle and 
far-fetched speculations would injure me in 
the opinion of conservative business men. 
So it came that only a simatl part of what 
] had intended to say was embodied in my 
address of that year before the Franklin 
Institute anc) National Electric t-ight As- 
sociation tnder the chapter “On Electrical 
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Diagram Elucidating Effect of Large Capac- 
Ity on One End. Fig. 6. 


Resonance.” This hittle salvage from thie 
wreck has earned me the title of “Father 
of the Wireless” from many well-disposed 
fellow workers, rather than the invention 
of scores of appliances which have brought 
wireJess trans- 
mission within 
the reach of 


every young 
amateur and 
which, ina WIRELESS 
time not dis- TRANSMITTER 


tant, will Jead 
to undertak- 
ings overshad- 
owing in mag- 
nitude and 
importance all 
past achieve- 
ments of the 
engineer. 

The popular 
impression 3s 
that my wire- 
less work was 
begun in 1893, 
but as a mat- 
ter of fact I 
spent the two 
preceding 
years in inves- 
tigations. em- 
ploying forms 
of apparatus. 
some of which 
were almost 
like those of 
today. It was 
clear to me 
from the very 
Start that the 
success ful 
¢ onsumma- 
tion could only 
be —_ brought 
about by a 
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Tesla’s System of Concatenated Tuned Circuits Shown and Described 
September 22, 1896, ard Corresponding Arrangements in Wireless Transmission. 
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nuniber of raslical improvements, Snitable 
high frequeney generators and elvetrical os. 
citlaturs had first to be produced, The 
energy of these hac to be transformed m 
effective cransmitters and collected at oa 
distance in proper receivers. Such a sys 
rem would be mantiestly circuniserived at 
its usefulness it all extraneous mierfer 
eee were nel prosvented and exclusiveries - 
secured, In tune, boweser, 2 reeagnizerl 
that devices of this hind. to be mest effect 
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Traasmutler Aecever 


Transmisslon of Efectrical Energy Thru the 
Earth as iilustrated tn Tesia's Lectures Be- 
fore the Franklin institute and Electric Light 
Association in February and March, 1893, and 
Mechanical Analog of the Same. Fig. 7, 


ive and efficient, should be designed with 
due regard to the physical properties of 
this planet and the electrical conditions 
obtaining onthe same. I will brieily touch 
upon the salient advances as they were 
tmnade in the gradual development of the 
system. 

The high frequency alternator employed 
in my first demonstrations is ittustrated in 
Fig. ]. Jt comprised a field ring, with 384 
pole projections and a disc armature with 
coils wound in one single layer which were 
connected in varions ways according to re- 
quirements. It was an excellent machine 
for experimental purposes, furnishing sinu- 
soida! currents of from 10,000 to 20,000 
cycles per second. The output was com- 
paratively large, due to the fact that as 
much as 30 amperes per square millimeter 
could be past thru the coils without injury. 

The diagram in Fig. 2 shows the circuit 
arrangements as used in my lecture. Reso- 
nant conditions were maintained by means 


SVSTEM OF CONCATENATED TUNED CRCUNS SHOMY END DESCRISEDIN TESLA'S U.S PATENT 
NoS68 178 of Sept. 22 18 IE ASD CORRESPONDING RIRAKCEENTS IN PRELESS TRANSITISSION 
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Testa’s System of Wireless Transmlsslonv 
Thru the Earth as Actually Exposed in 
His Lectures Before the Franklin In: 
stitute and Electric Light Assocation In 
February and March, 1893. Fig. 8 


of a condenser subdivided into small sec- 
tions, the finer adjustments being effected 
by a movable iren core within an indiuct- 
ance coil Loosely linked wth the latter 
was a high tension secondary which was 
tuned to the primary. 

The operation of devices thru a single 
wire without return was puzzling at first 
hecatse of its novelty, hut can be readily 
explained by suitable analogs. For this 
purpose reference is made to ligs. 3 and 4. 

In the former the law resimance electric 
conductors are represented hv pipes of large 
= 
To 
The Forerunner of 
the Audton—the 
Most Sensitive 
Wireless Detector 
Known, as Oe- 
scribed by Tesia In 
His Lecture Before 
the Institution of 
Electrical Engi- 
neers, London, 
February, 1892. 

Fig. 9. 
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section, the alternator hy an oscillating 
piston and the filament of an incandescent 
lamp by a minute channel connecting the 
pipes. It wilt be clear from a glance at 
the diagram that very shght excursions 
of the piston would cause the Huid to rush 
with high ve- 
locity thru the 
smal) channel) 
and that vir- 
tually all the 
energy of 
movement 
would be 
t ransformed 
into heat by 
friction, simi- 
larly to that 
of the electric 
current in the 
lamp filament. 

The second 
diagram will 
now he setf- 
e x p lanatory. 
Corresponding 
to the termi- 
nal capacity of 
the electric 
system = an 
elastic reser- 
yoir is em- 
ployed which 
dispenses with 
the necessity 
of areturn 
pipe. As the 
piston oscil- 
lates the bag 
expands and 
contracts, and 
the fluid is 
made to surge 
thru the re- 
stricted pas- 
sage with great 
speed, this 
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resulting in the generation of heat as in the 
incandescent lamp. Theoretically consid- 
ered, the efficiency of conversion of energy 
should be the saine in both cases. 

Granted, then, that an econoinic system 
of power transmission thru a single wire 15 


Y 


Tesla four Circuit 


funed mreless syslem 





Con- 


Tesla’s Four Circuit Tuned System 
Hertz- 


trasted With the Contemporaneous 
wave System. Fig. 11. 


practicable, the question arises how to col- 
lect the energy in the receivers. With this 
object attention is called to Fig. 5, in which 
a conductor is shown excited by an oscil- 
lator joined ta it at one end. Evidently, as 
the periodic impulses pass thru the wire, 
differences of potential will be created along 
the same as well as at right angles to it 
in the surrounding medium and either of 
these may be usefully applied. Thus at a, 
a circuit comprising an inductance and ca- 
pacity is resonantly excited in the trans- 
verse, and at 8, in the longitudinal sense. 
At c, energy is collected in a circuit parallel 
to the conductor but not in contact with it, 
and again at d, in a circuit which is partly 
sunk into the conductor and may be, or 
not, electrically connected to the same. It 
is important to keep these typicai disposi- 
tions in mind, for however the distant ac- 


Transmitting 
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Arrangements of Directive Circuits 
Described in Tesia’s U. S. Patent No. 
613,809 of November 8, 1898, on 
“Method of and Apparatus for Con- 
trolling Mechanism of Moving Ves- 
seis or Vehicles."’ Fig. 12. 
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tions of the oscillator might be modifted 
thru the immense extent of the globe the 
principles involved are the same. 

Consider now the effect of such a con- 
ductor of vast dimensions on a circuit ex- 
citing it. The upper diagram of Fig. 6 il- 
lustrates a laimlar oscitlating system com- 
prising a straight rod of self-inductance 2L 
with Sinall terminal capacities ce and a node 
in the center. In the lower diagram of the 
figure a large capacity C is attached to the 
rod at one end with the result of shifting 
the node to the right, thru a distance cor- 
respouding to sclf-inductance X. As both 
parts of the system on either side of the 
node vibrate at the same rate. we have ¢vi- 
dently, (2 + A) ¢ = (L — X) C from 

& ae £ 

which X = L ——. When the ca- 
C+ e¢ 
pacity C becomes commensurate to that of 
the earth, Y approximates L, in other 
words, the node is close to the ground con- 
nection. The exact detcrmination of its 
position is very important w the caleule- 
lion of certain terrestrial electrical and 
gcodctic data and | have devised specral 
means with this purpose in view. 

My original plan of transmitting energy 
without wires is shown in the upper dia- 
gram of Fig. 7, while the lower one illus- 
trates its mechanical analog, first publisht 
in my article in the Century Magazine otf 
June, 1900. An alternator, preferably of 
high tension, has one of its terminals con- 
nected to the ground and the other to an 
elevated capacity and impresses its oscil- 
lations upon the earth. At a distant point 
a receiving circuit, likewise connected to 
ground and to an elevated capacity, collects 
some of the energy and actuates a suitable 
device. I suggested a mutltiplication of 
such units in order to intensify the effects, 
an idea which may yet prove valuable. In 
the analog two tuning forks are provided. 
one at the sending and the other at the re- 
ceiving Station, each having attached to its 
lower prong a piston fitting in a cylinder. 
The two cylinders comnmnicate with a 
large elastic reservoir filled with an incom- 
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Resutart ; 
‘ 
Diagram Exposing the Fallacy of the Gliding 


Wave Theory as Propounded in Wireless 


Text Books. Fig. 13. 


pressible fluid. The vibrations transmitted 
to either of the tuning forks excite them 
by resonance and, thru electrical contacts 
or otherwise, bring about the desired re- 
sult. This, I] may say, was not a mere 
mechanical illustration, but a simple rep- 
resentation of my apparatus for submarine 
signaling, perfected by me in 1892, but not 
appreciated at that time, altho more efh- 
cient than the instruments now in use. 
The eleciric diagram in Fig. 7, which 
was reproduced from my lecture, was 
meant only for the exposition of the prin- 
ciple. The arrangement. as I described it 
in detail, is shown in Fig. 8. In this case 
an alternator energizes the primary of a 
transformer, the high tension secondary of 
which is connected to the ground and an 
elevated capacity and tuned to the imprest 
oscillations. The receiving circuit consists 
of an inductance connected to the ground 
aud to an elevated terminal withont break 
and is resonantly responsive io the trans- 
mitted oscillations. A specific form of re- 
ceiving device was not mentioned, but I 
had in mind to transform the received cur- 
rents and thus make their volume and ten- 
sion suitable for any purpose. This, in 
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substance, is the system of today and I am 
not aware of a single authenticated in- 
stance of successful transmission at con- 
sideralde distance by different instrumen- 
It might, perhaps, not be clear to 


talities. 





Fig. 14. Diagram Explaining the Re- 
lation Between the Effective and the 
Measured Current in the Antenna. 


those who have perused my first descrip- 
tion of these improvements that, besides 
making known new and efficient types of 
apparatus, I gave to the world a wireless 
sysiem of potentialities far beyond any- 
thing before conceived. I made explicit 
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Fig. 15. Iilustrating One of the General Evi- 
dences Against the Space Wave Transmission. 


and repeated statements that 1] contem- 
plated transmission, absolutely unlimited as 
to terrestrial distance and amount of en- 
ergy. But, altho I have overcome all ob- 
stacles which seemed in the beginning un- 
surmountable and found elegant solutions 
of all the probleins which confronted me, 
yet, even at this very day, the majority of 
experts are still blind to the possibilities 
which are within easy attainment. 

My confidence that a signal could be 
easily flashed around the globe was 
strengthened thru the discovery of the “ro- 
tating brush,” a wonderful phenomenon 
which I have fully described in my address 
before the Jnstitution of Electrical Engi- 
neers, London, in 1892, and which is iflus- 
trated in Fig. 9. This is undoubtedly the 
ost delicate wireless detector known, but 
for a long time it was hard to produce and 
to maintain in the sensitive state. These 
difficulties do not exist now and I am look- 
ing to valuable applications of this device, 
particularly in connection with the_high- 
speed photographic method. which I| sug- 
gested. in wireless, as well as in wire, trans- 
mission. 

Possibly the most important advances dur- 
ing the following three or four years were 
my system of concatenated tuned circuits 
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Fig. 16. Showing Unimportance of Relative 
Position of Transmitting and Receiving An- 


Disproval of the Hertz.wave 


Theory. 

and methods of regulation, now universally 

adopted. The intimate bearing of these in- 

ventions on the development ot the wireless 

art will appear from Fig. 10, which illus- 
(Continued on page 61) 


tennae in 


May, 1919 


ELECTRICAL EXPERIMENTER 


31 


Novel Generators 


MAGINE yourself wearing a set of head 
receivers and a telephone transmitter 
and listening to a voice saving. “/ am 

right over RZ and your shells are all burst- 
ing ‘short,’ Increase range 50 yards,” That 
was the experience of American ruc oper- 
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ators during the latter part of the war, for 
radio telephone sets were developed that 
enabled men on the ground to talk with air- 
planes flying over the enemy lines and aim 
the guns according to their directions. 

An essential feature of the radio tele- 
phonc set is a small generator to deliver 
direct current at from 275 10 350 volts. For 
airplane use. these generators also delivered 
current at 25 volts. One is mounted on the 


Above:—Spring Cradle Suspension of the Wireless Generators Used on 
U. S. Naval Submarine Chasers and Destroyers, to Eliminate the Trans- 
mission of the Humming Sound Produced by Thelr Operation, to the Steel 
Hull of the Vessel and [ts Subsequent Interception by a Lurking U-boat. 
The Sub-sea Sound Detector Used by the German Submarines Was so 
Sensitive That This Precaution Was Necessary. 


At Right:—Lower Right-hand View Shows the Wind-driven Alrplane 
Radlo Generator Developed During the War. 
with the Velocity of the ‘Plane and How 
Constant with Varlable Speed is One of the Interesting Problems That 
Radio Engineers Had to Solve Before Anything Else Could Be Done. 


bvudiny wear of each ‘plane, so that the air 
“hack-wash’’ of the propeller drives a small 
two-blade wooden fan on the generator 
shaft. Vhus the generator rims whenever 
the plane ts in motion, und wise while it is 
on the pround with the engine running 


— a 





Its Speed, of Course. Varles 
Its Voltage Is Malntained 


Constant voltage with variable speed is se- 
cured by an ingenious arrangement of dif- 
ferential fields controlled by a two-element 
vacuinn tube mounted in the stream-line 
housing of the generator. 

At Stations on the ground or on ship- 
board, power is taken from storage bat- 
teries. and here a small dynamotor. driven 
by 10-volt current, gives the required high 
voltage. In the field one of these sets was 


orixinally mounted on a light metal frame 
curryiny a voltmeter, fuses and terminals. 
Ouite recently an aluminum caurrying-case 
was developed which was watertight when 
closed, cAlt the switches, fuses, ete, ure 
mounted inside. 





Ground Officers of the U. S. Army Talking to Alrplanes In 

Flight by Means of Wireless Telephone. 

of Such Communication Has Recently Been Increased to 
150 Miles by Officlal Test. 


The Range 








A submarine chaser often lies motionless, 
Waiting for a U-boat to stick tts nose above 
the surface. So Sensitive are the listening 
devices on the submarines that even the 
slight hum of one of these dynamotors, 
transinilted to the chaser hull, would be- 
trav its position. Hence the dynamotors 
furnished to the Navy are mounted in a 
cradle of coil springs as here ilhustrated. 
Photos courtesy H'estinghouse E. & M. Co. 


Boosts Signals 10O00,O000O Times 


The six-step atidion amplifier set here 
shown represents the latest development in 
amplifiers, and its intensifying po. 
qualities are enormously in |) | 
excess of any similar appa- 
ratus produced heretofore. 
Under ordinary conditions, 
this set will amplify 1,000,000 
tintcs, $O It is especially well 
adapted for use in connection 
with the reception of the very 
weak signals set up by the 
small portable transmitters 
used in modern warfare. As 
a matter of fact. the set has 
been designed strictly with an 
eye towards military field 
work, and similar purposes, 
and has already proved its ef- 
ficiency along such lines. An 
entirely new departure in de- 
sign is seen in the fact that 
only one “A” battery, and one 
“B” battery are emploved. In 
addition, these batteries are 
practically free of adjustment, 
which greatly enhances the 
value of this set, and is a 
unique feature in amplifier 
construction. j 

In connection with the above 
apparatus, it may he men- jf, 
tioned that the success of the 


is a Six-stage 
1,000,000 Times. 


French armies was in part due to the won- 


derful results achieved with such amplifiers 





The Most Powerful Vacuum Tube Amplifier Now Standardized and Built. 
Amplifier and Possesses an Amplifying Power of 
It Solved Many Knotty Problems During the War. 


on the various battle-fronts. Amplifiers 
using aS many as nine steps were employed 
==) with marked success 10 trench 
comnuuinication, aerial com- 
inunication, and similar work. 
In the lower left-hand cor- 
ner of the panel is mounted a 
simple two-way switch, by 
means of which the first bulb 
can be made either a detector 
for radio signals or the first- 
step amplifier for audio-fre- 
quency currents, \Vhen used 
as a detector, the connections 
from the tuner are made to 
the upper pair of external 
binding posts. When used as 
an amplifier, the connections 
from the detector (or the 
two-cround terminals, in case 
one is receiving Conduction or 
induction currents thr the 
earth) are made to the lower 
pair of external binding posts. 
To the other pair of binding 
posts iS connected the six-volt 
Storage hattery 
The telephone cord ter- 
minates ina plug, which can 
be plugged into the third, 
fourth, fifth or sixth jack 
cord to the degree of ampli- 
fication which is desired. 
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U. S. Adopts Multiplex Radio 


“HE recent announcement that the 
Government had decided to adopt the 
multiplex svstem of radio teleeraphy 

and telephony, makes possible some entirely 
new methods of communication. 

The inultiplex radio system is a complex 
one. The multiplex system of ordinary 


telegraphy permits the sending and receiv- 


ing of eicht different messages on one wire 
at the same time. Thus it may be seen 
what a great advantage it holds over the 
old method of Morse telegraphy. 

Radio messages are sent by the same 
method, The trans-Atlantic Radio Rooin 
in the Navy Departinent illustrated here- 
with is completely equipt with a multiplex 








& Recent Photo Taken of the U. S. Navy Department's Trans- Atlantic Radio Operating 


Room. 


New French and American Audions 


NDOUBTEDLY the radio amatenr 

and experimenter has often wondered 

what form of audion or vacuum de- 
tector and amplifier was being used both 
by the American and European armies. 
Thru the courtesy of Dr. Lee de Forest. we 
are enabled to show herewith the standard 
form of three-electrode audion in use by 
the French Army signal corps. as well as 
by the French Navy, and also the standard 
form of, three-electrode audion in use by 
the United States Army Signal Corps. 

As we have heard but very little concern- 
ing the French and other European wire- 
less apparatus for several years, owing to 
the war conditions existing, we find consid- 
erable interest in the French type of 
vacuum bulb detector and amplifier, and so 
we will consider it first. 

As the illustration shows it comprises a 
spherical form of glass bulb, which is 
eventually pumped out to a very high de- 
gree of vacuum. One thing decidedly no- 
ticeable about both the French and Ameri- 
can tubes, is the simplified and highly im- 
proved form of base which incorporates 
four contact pins, which form a juncture 
with four sockets in the bayonet-joint re- 
ceptacle supporting the audion. Two oi 
the contact pins lead to the incandescent 
filament. while the other two connect to the 
grid and the plate respectively. It is thus 
but a moment's work to snap a bulb out of 
its socket and replace it with another one. 

The French audion 1s unique in its gen- 
eral design, as will be noted from the ac- 
companying illustration. the filament being 
in the form of a fine straight wire passing 
thru the center of the grid, which takes the 
form of a helical coil of non-oxidizing wire. 
Outside of the helical grid. we find the 
wing or plate element, which is made in the 
form of a small cylinder or tube. Each of 
the three distinct elements comprising the 
audion are spaced about 3/32 inch apart. It 


Muitiplex Radio Signaling is Now Carried on in Both Directions across the Ocean. 


is stated on good authority 
that during the war the 
French Government inanu- 
factured five thousand of 
these audion bulbs every 
day, or almost two million 
of them in a year. This 
rate of audion production 
was carried on during the 
last two years of the war. 
The French bulb here 
shown is particularly in- 
teresting as being efhcient 
and suitable in all three 
functions, — detector, am- 
plifier and oscillator. 

The Standard United 
States Army type of three- 
electrode audion here 
shown comprises filament, 
grid and plate, rigidly se- 
cured in place in the man- 
ner indicated. Particular 
attention has been given in 
this design to the manner 
of supporting the inverted 
“V" type filament as well 
as the grid and plate ele- 


ments, so that as a matter At the Left—u. 
Right—the Famous 
Audion, Five Thousand of Which Were Manufactured Every 
Day during the Last Year of the War. 


of fact these rugged hulbs At 
can be handled without 
any particular pains, and 
none of the electrode ele- 
ments can move as they could in the older 
types. A still better construction is in- 
volved in a modified and improved form 
of audion being developed for the United 
States Signal Corps by Dr. de Forest. It 
will be seen how the plate member is bent 
into the shape of an inverted “U" and 
rigidly secured by two wire members se- 
curely molded or fused into the glass 
stem. The fine wire grid is securely 
mounted in place inside of the plate mein- 
ber on two npright wire legs as shown, and 
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radio outht. By this new system Secre- 
tary Daniels is ahle to keep in communica- 
tion with several vessels out at sea at the 
saine time. Likewise, President \Vilson. on 
his vovage to France. was able to keep in 
immediate communication with Washing- 
ton, 

This photograph is the first to be re- 
leased showing the trans-Atlantic Radio 
Operating Room of the Navy Department. 

This is the receiving room of the radio 
Station in the Navy Depariment. Four re- 
ceiving machines constitute. with the four 
pertorating inachines, one complete unit of 
multiplex radio-telegraphy. As a result, 
four messages may he sent and four re- 
ceived over one antenna at the same time. 


RADIO LINKS 3,000 MILES BE- 
TWiLEN OMSK AND LYONS. 

Omsk. in which are centered the hopes 
for the rebuilding of a new Russia, after 
months of isolation, is now actively in wire- 
less communication with the outside world. 
Hourly reports. containing a complete news 
service. are received in Omsk direct from 


the French wireless station at Lyons, 
France. Outgoing communication will be 
inaugurated soon. 


From Omsk to Lyons is 3,000 miles on 
a direct air line over Bolshevik Russia and 
Central Europe. Omsk is about midway 
between the Atlantic and Pacific oceans. 


AN OMISSION. 

We wish to state that credit for the 
photographs accompanying the article en- 
titled “The City of ¢ plemiia Night” by 
Amos Stote. publisht in the January, 1919, 
issue, should have been given to the New 
York Edison Co. 









S. Army and Navy Type de Forest Audion. 


French Type of Three Electrode 


i It Serves as Detector, 
Amplifier and Oscillator. 


the top of the filament is anchored and sup- 
ported by a third wire secured in the glass 
stem. There is still a slight chance for a 
little movement between the electrode ele- 
ments in this detector. and in the improved 
form aforementioned and which is now 
being developed and perfected, the filament, 
etid and plate are still further strength- 
ened. so that no matter how much the bulb 
ts jarred or shaken, no yariation whatsover 
can occur in the spacing between any two 
of the three electrodes. 
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New Regenerative Vacuum 


Tube Circuits 


By SAMUEL D. COHEN 


URING the war the vacuum tule 

has gone into very extensive use in 

radio communication aud other 

allied electrical fields. The regener- 

ative circuits used until now have 
heen found satisfactory. However, certain 
mprovements were discovered and it. is 
the privilege of the writer to give the re- 
sults of some of these improvements that 
were made on regenerative vacuum tube cir- 
cuits for the reception of Jong distance sta- 
tions using long wave lengths. 

One of the schemes tried by the writer 
was to couple the grid to the plate of the 
vacuum tube directly in the antenna system 
ot the oscillating circuit, in order that hete- 
rodyne method of reception might be ac- 
complished with maximum efficiency. For 
this work it was essential to coustruct a 
coupled magnetic system in order to aceoin- 
plish the desired cffects ail the accom- 
panying photograph shows a special type 
of inductive coupler utilized thruout these 
experiments. It will be noted from the 


Audion 











This New Audion Regenerative Circuit Utii- 
izes a Five Coli Loose Coupler, Which is 
Described In Detail by the Author. By This 
Arrangement the Grid and Plate Circuits 
Are Coupied Magnetically. There Are Two 
Secondary Coils Which Form a Variometer. 


photograph that the primary winding con- 
sists of two distinct coils wound on the 
same tube and in the same direction. The 
third coil which is swnng on a pivoted arm 
as indicated moves into the magnetic field 
ot one of these coils. The secondary of 
the coupler also consists of two coils, mov- 
ing one inside of the other. thus comprising 


aire . 
Aainiei 


Ce 


re Fig.2 gE 


In This Audion Circuit. the Plate and Grid 
Are Coupled Magnetically Thru Coli L:, and 
the Central Tap pneu Be Accurately Taken 




















This Circuit for a Regeneratlve Vacuum 
Tube Is Similar to That Given In Fig. 2, 
and Needs no Speclal Comment. 





a variometer. The coupling of hoth of 
these coils can be changed at will, both 
within the main primary and outside of the 
primary. This was essential in order to 
eliminate the use of switches for the con- 
trul of the inductance of the coils. 

The coils were built with great care. in 
order to eliminate the undesirable oscilla- 
tions produced within the coil cirenits, duc 
to the inherent distributed capacity of the 
coils. 

A circnit giving remarkable results in am- 
plifying received signals is that shown in 
Fig. 1. The maiu indnetance Li is the main 
primary connected in series with the small 
coil wound on the same tube Li, which is 
thereafter connected to the ground as in- 
dicated. L: and L:, which comprises the 
secondary of the coupler are connected in 
a variometer mauner as indicated. The 
joint point of these coils is connected to 
the filament terminal of the vacuum tube. 
The end of the coil is linked to the hattery 
B. of the plate. while coil L: is connected 


Pt ni ete 
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ROGERS UNDERGROUND ANTENNA 


Since the publication of the Rogers 
underground antenna in our March issue 
we have been flooded with tetters from 
amateurs all over the country who desire 
to have further information on this 
wonderful radio development. The stand- 
ard question asked by most of these cor- 
respondents is, how large is the antenna, 
how to connect it, ete. In a few words, 
we might say that a satisfactory method 
is to Use about 100 to 300 feet of ordinary 
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standard automobile rubber cable, bury- 
ing same in a 3-foot earth trench. The 
cable is then covered up entirely. One 


end is insutated, the other end goes to 

the instruments toking the ploce of the 
former aeriol. 

fn our next issue we shall have a com- 

| prehensive article specially prepared for 

| amateurs on the 

System.—Editor. 
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Rogers Underground 
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to the tertiary coil L:, which coil ts the 
one mounted on the moving arm as indi- 
cated on the right of the photograph, Coils 
Ls and L, are coupled magnetically and 
electrostatically thru the condenser C,. It 
will thus be scen from the diagram that the 
plate and grid are coupled thru the in- 
ductanee L; and which said inductance !s 
coupled to the antenna system Li. A cri- 
tical adjustment is necessary between Ly 
and Ls. and between L- and L:, to give 
tnaxiinmum radio frequency amplification in 
the circuit. Condenser C; has a magnitude 
of the order of two microfarads and is 
ased in general to permit the high fre- 
quency current to readily pass to the plate. 

Another circuit 1s shown in lig. 2, whieh 
gave excellent results. In this circuit, the 
plate and grid are coupled magnetically 
thru coil L: In this particular case, it ts 





very essential to note that the filament coil 
line should be tapt off exactly at the cen- 
ter of coil L: in order to give best results. 
Vhis is done in order to equalize the po- 
tentials between the grid and plate circuits. 
Coil L; can be made as a variometer as 
will be shown tater. Condenser Ci is a 
regular oscillatory secondary tuning con- 
denser, The resistance R is a grid leak- 
resistance and its magnitude depends 
upon the operating characteristics of the 
tube. 

\ sinular circuit to that of Fig. 2 is 
shuwint in Fig. 3, and needs nu comment. 

In Fig. 4 is shown another circuit for 
acconiphishing the necessary results for re- 
generative effects for better efficiency. It will 
be noted that the mductances L: aud Is 
comprise a variometer secondary coupled 
to the primary Li. The inductance L, is 


coupled magnetically to the antenna in- 
ductance Li and to mductance Ls. which 
coniprises another variometer of both L, 
and Ls, coupled maguetically to the plate 
Cou- 


and ‘ving circuit of the vacuum tube. 





Regenerative Audion Circult Utilizing All 

Fivs Colis om the Loose Coupler. Variable 

Condenser C, is Used to Tune the Complete 

Secondary Osclitatory Circuit in the Manner 
indicated. 


denser C, is used to tune the complete sec- 
ondary oscillatory circuit, which comprises 
the inductances L:, Ls, Li, Ls. With this 
arrangement it js possible to receive wave 
lengths from different magnitudes rangine 
from 50 up to 4,000 meters. It is, of 
course, to be understood that to receive 
(Continued on page 74) 





Another 
Fig. 4. 


Resembling 

Here the Radio Frequency Bridging 

Condensers Cs and C, Are Used to Permit 

Radio Frequency Currents to Pass Freely to 
the Pilate. 


Regenerative Circuit 
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Practical Chemical Experiments 


Testing of Wool, Cotton and Linen 
By ALBERT W. WILSDON 





The Two Long Illustrations on This Page Show How Varlous Textlles Such as Cotton, 


Slik, Linen, 





Etc., Look Under the Microscope. 


Micrascoplc Examination of Such Textiles Ils Considered One of the Best Methods of Determining Just What a Certain Fabrice is Com- 


posed of. Microscopic 


N order that the layman may be more 
familiar with methods of making quick 
and accurate tests of varied textiles, 
this article is written, and not with an 
object of a complete treatise on “Tex- 

tile Testing,” which work in its entirety 
may be written in severa] volumes. 
A person buying a piece of material, let 


t wt 


Fig. 19. The Burning Test Applied to Vari- 
ous Cloth Materials to Determine Thelr Com- 
Position, Particularly the Presence of Wool. 
Vegetable Fibers May Be Readily Distin- 
guished from Animal Fibers By Burning, 
Animal Fibers Such as Silk and ool Glving 
Off the Smell of Burnt Horn. They Do Not 
Fire Like Vegetable Fibers, But Cease to 
Burn When Removed from the Flame. Veg- 
etable Fibers Give Off a Slight Odor of 
Burnt Wood When Ignited, and They Burn 
Away Very Rapidly With a Flash, leaving No 
Hard Cinder, But a White or Gray Ash Only. 





us say for a suit, does not want to feel that 
he is being imposed upon by having in- 
ferior substitutes sold him when he believes 
it is all wool. He must, therefore, have 
immediately available some means of test- 
ing. 

Textiles may be separated into two main 
divisions, as we may call them. VEGE- 





Drawings of the Various Fabrics Shown 
3—Silk, 4—~Linen, 5—Hemp, 6—Cotton and Linen Mixed, 7—Cotton and Wool, 8—Cotton and Silk, 9—~-Shoddy, 





Microscopic Appearance of Various Fabrics Under 
1i—Shoddy, Made from Carbonized Brown Serge, 
Stript, 13—Fibers Made from Blue Serge That Had Been First Carbonized, 
the Same Batch as That Shown In Fig. 12, Except That 
bonized, Then Stript, Afterward Dyed a Deep Orange, 
Carbonized, Stript and Dyed Ollve Shade, 17—Shodd 

That Were 


In the 
Blue Worsted Clips. 


TABLE FIBERS, under which heading 
appear Cotton, Flax, Hemp, etc., and ANI- 
MAL FIBERS, as IVoeol and Silk. 

COTTON appears under the microscope 
as a wide band, generally twisted, as shown 
in Fig. Chemically, cotton fiber, sep- 
arated from all impurities, may be looked 
upon as pure Cellulose, similar in composi- 
tion to the Cellulose in starch. Ordinary 
raw cotton 1s not pure Cellulose, containing 
as it does, various impurities such as wax, 
oil, coloring matter, water and about 1 per 
cent. of mineral matter. 

The appearance of various kinds of 
WOOL under the microscope is shown in 


Fig. 2. Wool differs very considerably in 
chemical composition from Cotton and 
Flax. It consists of horny-matter (Kera- 


fm), Carbon, Hydrogen, Oxygen, Nitrogen 
and Sulfur. This composition is strikingly 
noticed when wool is burnt, accounting for 
the peculiar and disagreeable smell of 
burning horn which is given off. Boiling 
Caustic Soda or Potash solutions dissolve 
Wool, and if Acetic Acid in excess is added 
to the solution obtained Hydrogen Sulfid is 
given off. 

SILK, under the microscope, exhibits no 
definite structure, but consists of cylindrical 
ar flattened, sometimes helical, compact 
threads, having the appearance of a smooth 
cylinder without any contents. Fig. 3 de- 
picts Silk as seen under the microscope. 
Chemically, Silk is composed of silk gela- 
tine, silk fiber, with fat, coloring matter and 
mineral substances. 

FLAX-LINEN fibers consist of chemi- 
cally pure Cellulose, and are of regular 
thickness. The cells are built up in a reg- 
ular manner, cylindrical in shape, having 
nodes arranged at regular intervals as 
shown in Fig. 4. 

In HEMP the cells are very irregular in 
form, and do not possess nodes as in the 
former case. The cell walls are not of such 
constant thickness as Flax, and the ends of 
the fibers are blunt, having thick walls, fre- 
quently branching laterally. 

SHODDY is old woolen or worsted ma- 
terials, torn to pieces by a machine having 
spiked rollers, which reduces them to 
fibers. They are then cleaned, and the fiber 
spun with a certain proportion of new wool. 

Broadly, shoddy fibers are of two kinds. 


lll ieee 


Microscope, Continued. i10—Shoddy, 
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Hlustration Above are:—1—Cotton, 2—W 





Made from New, 
12—Shoddy, Made from Brown Serge That 
Then Stript, and Afterward Dyed Green, 
It Has Been Dyed a Full Red, 15—Originally a Brown Serge That Had Been Car- 
Made from Brown Serge Which Had Been 
y, Made from Various Knit Goods of Different Colors, 18—Shoddy, Made from Serges 
Carbonized, Stript and Dyed a Deep Maroon. 


and Finally Garneted, 16—Shoddy, 


ool, Varlous Kinds, 
Made from New, Fine, 


namely—those obtained by mechanical dis- 
integration alone from the clippings, and 
second, those fibers that are obtained from 
rags that have been carbonized. It thus be- 
comes necessary to consider first the result 
of a purely mechanical operation, and in 
the latter case, combined chemical and 
mechanical operations. Naturally, we con- 





Fig. 20. This Shows Apparatus Arranged for 
the Accurate Testing of Cotton and Wool 
Content of Cloth, and One That is Used By 
Practically All Commercial Cloth Testers. 
One Glass Contains a Solution of Caustic 
Potash, or Caustic Soda, Into Which Is Im- 
mersed a Sample of the Wool to Be Tested: 
A Precipitat Indicates the Relative Amount 
of Cotton and Other Substances Present. 
Likewise When Cotton Is [Immersed in an 
Acid, a Precipitat Will Show the Relative 
Amount of Adulterants. See Atso Fig. 7. 


sider whether the chemical operation of 
carbonizing has in any way altered the 


fibers so that they might differ microscopi- 
cally from those treated only mechanically. 
Pure wool, when first sheared from the 
sheep, shows that the fibers are terminated 
at one end with a slightly rounded point, 
while the other end shows a more or less 
(Continued on page 79) 






9 16 


Fine, 
Been Carbonlzed and Subsequently 


Black Worsted Clilps, 
Has 
14—Shoddy, from 
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Experiments in R 


By IVAN CRAWFORD 


N the last article ionization by a-ray's 
was discust. The radiations of radium 
also possess the property of affecting 
photographic plates. ‘his action of 
radio-active substances is essentially an 
iouizing property and the effect produced is 





Arrangement of Plate and Uranium Sait 
tn Taking Radlographs. 








proportional to the ionizing power of the 
substance. 

Both the a and b particles tonize the air 
thru whieh they pass: however, the a-parti- 
cles do this to a larger extent. In fact the 
total number of tons per sec., due to the 
complete absorption of a-rays from one 
gram of radium, is 2% X 
10°, while the beta rays 
from the same amount of 
radium produce only 9 X 
10°. It will be seen from 
this that the a-rays would 
affect the plate to a mmnch 
greater degree than the h- 
rays. This is only true when 
there ts no obstruction be- 
tween the substance and the 
plate. WVhen a solic is in- 
terposed the effect is ac- 
con plished almost entirely 
by the b-rays on account of 


their greater penetrating 

power. 
Geitel, and afterwards Method of Prepa 

Beequerel and Mme. Curie 

Showed that the b-rays 

were subject to magnetic 

deflection. The  experi- 


ments conducted by Kaufmann and Bec- 
querel have shown that the b-particles con- 
sist of negatively charged particles pro- 
jected with an excecdingly high speed, in- 
deed almost approaching that of light. These 
experiments also proved their mass was 
equal to that of the cathode particle in 
vacuum tube phenomena, Really, however, 
the b-particles are electrons ejected from 
radio-active substances at a considerably 
higher speed than that observed for the 
cathode particle. 

To show the effect of b-rays on photo- 
graphic plates a very simple device suffices. 
The following experiment may be easily 
carried out. An ordinary photographic 
plate is wrapt in black paper; a few metal 
objects, such as coins, keys, etc., are then 
placed upon it and covered with a piece of 
radio-active ore. Any vranium or thorium 
salt may be used instead. The exposure 
should last several days. The action is 
mich slower than X-rays and the results 
much less clearly defined. A plate with 
uranium salts on it is shown in Fig. 1. 
This tack of definition makes this method 
Wl-adapted for practical radio-graphy. The 
salts of uranium and thorium have been 
found to vive off the beta particles which 
affect the photographic plate. An interest- 
mg experiment is to take an incandescent 
gas mantle which contains thorium, and 





100 Milttgrams of Radium Element Content. 
and Platinum Screens Used, Back of Which Is the Brass Carrying Tube, 
Together with a Package Ready for Shipment. 
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spread it evenly over a photographic plate. 
After a long exposure the plate will be seen 
to be affected. 

Niewenglowski has shown that phos- 
phoresceut calcium sulfid after being ex- 
posed to sun-light, assumes the power of 
emitting beta particles. These particles are 
extremely penetrating, and are capable of 
affecting photographic plates even thru 
comparatively thick sheets of intervening 
metal. his property, however, differs 
from ordinary radio-activity. The sun- 
light seems to cause a disintegration of the 
Calcium atom, causing au emission of beta 
rays. 

Much better radiographs may be ob- 
tained if the ionizing agent is the active 
portion from a spinthariscope. This is a 
wonderful little instrument and should be 
in the hands of every experimenter of 
radio-activity. Considering the great va- 
riety of experiments which may be per- 
formed with it, and the comparatively sinall 
sum for which it may he procured from 
several leading houses, the experimenter, if 
at all possible, should possess himself of 
one, It is, while being an extremely inter- 
esting and instruciive apparatus, a very 
simple one. In its common form it some- 
what resembles the cyepiece of a imicro- 


scope. The distal Jens is removed, and in 
its place is put a metal plate upon which a 
thin layer of phosphorescent zinc suthd is 





A Small Sitica Capsule. Shown in Natural 

Size, Containing 1,764 Milligrams of Anhy- 

drous Radium Barlum Bromid, Having a 

Radium Element Content of 740 Milllgrams. 

At the Present Market Price of $120 Per 

Milligram., This Radium Shown In the Dish 
Has a Cash Value of $88,800. 


ring Radium in Tubes For Use in Medical Work. 
Smail White Tubes Contain Radium Sulfate and Have Respectively 2,550 and 
Beside them Are the Sliver 
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adio-Activity 


glued. Just above this s¢reen and with its 
end about over the middle of it, a small 
watch land is secured. To the extremity 
of this a sinall quantity of radium salt is 








and Pen Polnt 


Radiograph of Key 

Taken with Radium Ore. Exposure 
Three Days. 

fastened. In some spinthariscopes the arm 


which supports the active substance is re- 
movable, allowing it to be utilized in the 
making of radiographs. Those, however, 
which are fitted with sta- 
tionary arms or those in 
which the active substance 
is placed directly on the 
screen, may be employed by 
removing the lens portion 
and «using the case alone. 


When using a spinthari- 
scope for making radio- 
graphs the exposure need 


only last about two days. 
This is because of the much 
greater activity of the sub- 
stanees used in the construc- 
|} tion of these instruments. 
. If figures such as letters be 
cut from heavy lead foil or 
some metal sheet and inter- 
posed between the spinthari- 
scope element and the plate, 
their shadow will be clearly 
discernible. Many interest- 
ing photographs may be made in this man- 
ner. The author has found that it is imprac- 
tical to attempt the construction of such an 
instrument as they are more cheaply bought. 
Of course there are inany variations of the 
experiments just described which will not 
be given here as they will doubtless suggest 
themselves to the reader's mind. 

Before closing this article it has been 
thought fitting, however, to describe several 
experiments with this remarkable little in- 
Strument—the spinthariscope. If the ex- 
peritnenter will take the spinthariscope into 
a dark room he will be able to see wonderful 
Hashes of light resembling shooting stars. 
It is best for the observer to remain for 
several minutes in the dark before attempt- 
ing his observations, so to allow the eyes to 
become accustomed to the darkness. Upon 
further observation a pulsating nebula of 
light surrounded by flashing imeteors will 
be seen. This is caused hy the fluorescence 
due to the ions from the disintegrating 
atom striking the zinc and sulfid screen. 
The spinthariscope clearly shows the con- 
stant shower of particles given off by radio- 
active substances without any sensible de- 
preciation in their weight or power. 

The spinthariscope may be used in an- 
other very interesting and instructive ex- 
periment. The earlier experimenters with 


(Continued on page 68) 
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\WISH you knew Gladys Doolittle. No 
I don’t, either. I’ve got no grudge 
against you. The Doolittles live in the 
next wing of my hotel, and as their 
parlor windows face mine I know all 
ahout the family, except who they are. 
“Gladys Doolittle.” is only one name ! call 
her—among others, yes, many others! 

Gladys entertains a young 
man quite frequently. It 
isn't the same young man 
—I wish it was. She’s 
“looking ‘em over,” and 
the specimens come on in 
a remarkably even proces- 
sion, one at a time, some 
way she has it fixt. No 
fights, or jostling in the 
ante room; never any nov- 
elty like that. 

Her entertainment is a 
stock sketch, always the 
same. From 8 to 9, the 
visitor engages in conver- 
sation with “Pa” Doolittle 
about what they've both 
read in the newspaper, 
while Gladys butts in oc- 
casionally with remarks on 
the sock she’s trying to 
knit. Thus “Pa” samples 
him, and at the same time 
the victim makes up his 
mind whether he likes this 
better than the hall bed- 
room on the whole. About 
9, he tries to pet the dog-— 
one of these micro-dogs 
it is—and it bites him; the 
cake hound has to have his 
sample, too, ] suppose. At 
9:15, “Pa” retires. He's a 
nervous wreck Or some- 
thing, and needs the sleep; 
if he forgets he needs it, 
Gladys reminds him, Then, 
mew scene: she turns off 
all the bulbs except the 
pink reading-lamp, chases 
the knitting off the daven- 
port, and trails over and 
opens up the phonograph. 
The “vamping” is about to begin. 

So far the performance has been con- 
fined to the home, but from this on it in- 
vades the neighborhood, and atrocities come 
hard and fast. Gladys uses “haunting” 
melodies in her vamping business, and as 
the vampees are always different, one 
haunter is all she needs at a time. \When 
she first came it was “Memories,” but that 
wore out on her, and ever since then it’s 
been “Poor Butterfly.” Does it haunt? 
Well, look: when Gladys laps her lily finger 
and gives that record the initial twirl, and 
old “But” soars ont into the community 
with his ragtime triplets fluttering around 
him, we know too well it'll be an hour be- 
fore the trusty insect will be allowed to 
fold his painted pinions and beat it back 
to the envelope. Does it haunt? Woof! 

I'm slowly getting crazy from it. Per- 
haps you've noticed signs of it in my writ- 
ings. \What’s that, somebody says—“What 
d'ye mean slowly?” Well, all right, you 
know the cause of it, anyway. I have an 
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By THOMAS REED 


idea I could sue Gladys or her father or 
somebody and get damages —if the jury 
should decide I was less valuable crazy 
than the way I was before. If anybody 
wants to buy my claim, I’lt make an attrac- 
tice price on it, for cash “or what have 
vou?” 

I suppose it isn’t really Glad's fault that 













a. 


the instrument she’s using in her “labora- 
tory” operates on the neighbors as well. 
Phonographs are loud! all of ‘em. The 
manutacturers took pains to make ‘em so, 
out of an absolute misconception. They got 
the idea very early that several or more 
people would Ike to hear ’em at once. 
Why, even now, when they onght to know 
better, they publish those pictures showing 
the whole family sitting spellbound, mother 
dropping her sewing and Johnny his Mec- 
cano or volume of Browning, and all that. 

The facts are just the other way. Johnny 
delights in the jangled jazz that nobody 
can follow but himself, that makes the 
baby cry and the others want to. If Little 
Sister starts the well-worn maxixe, and 
falls to dreaming of the  slim-waisted 
lounge-lizard she’s seen in the movies, 
mother fidgets and glances at her offspring 
with apprehension; and when Big Sister 
puts on the $7.00 “operatic,” father picks up 
his paper and stealthily makes for the 
kitchen. And so it goes. The Home has 
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Weli—Feltow Constructors—Here's the Original ‘‘Nojseless’? Phonograph. 

You'll Need One of Those Transmitter Buttons That’s All the Rage Now-a-Days, 

You Stick a Needie Holder On Said Button, Rig Up a Pie Tin Turn-Table, Hook 
Up a Battery and ’Phone to the Button, and Let ’Er Go! 


honograph 


been endangered by these instruments ever 
since the “Pup first heard His Master's 
Voice,” and you know it. 

It's a “Noiseless Phonograph” that’s 
needed, and as usual I have to invent it— 
nobody else will waste the time. Some- 
times get almost discouraged raking 
around after the big inventors and clearing 
up the poisonous by-prod- 
ucts they leave. Everything 
falls on Patsy Bolivar. 
However, here's your new 
phonograph, not only in- 
audible except to the per- 
sons who want to hear it, 
but one that you can make 
yourself with hardly any 
trouble. With this and the 
prohibition law in opera- 
tion, I feel as tho the Home 
might straighten out and 
survive for several years. 

This machine has _be- 
come possible, in a practi- 
cal sense, only lately, thru 
the invention of the Skin- 
derviken transmitter-but- 
ton. a complete transmit- 
ter in itself; and right here 
I sure won't object if Mr. 
Skinder makes one simo- 
leon on his part of the 
rinktum, because he adver- 
tises in our “Mag.” like a 
regular fellow, and will 
sell you a single button if 
you want it. 

Fig. 1 shows the general 
layout. For the whirling 
table, take one of these 
round shallow tin pans 
they use for baking Wash- 
: ington-pie sections — or 
Strata, [ guess youd call 
‘em. The Five and Ten ‘Il 













have ‘em. Take some 
pains to fix it true on the 
spindle. 


First The spindle runs in holes 


thru two brass elbows. At 
the lower end, to reduce 
friction, point it off and 
have it bear on a piece of glass. 

As the transmitter-button is so much 
lighter than the ordinary reproducer, the 
pressure of the needle on the record will 
be negligible so you won't need a gover- 
nor. Your battery motor will run it evenly 
enough, and the speed is regulated by your 
rheostat. 

Fig. 2 shows the method of attaching the 
needle to the front stem of the button. 

Fig. 3 shows the short arm for perpen- 
dicular play and method of attachment to 
the back stud of the button. 

Of course it’s understood you can con- 
nect pp as many receivers as there are folks 
who want to listen. But say—if any fel- 
low starts to laugh at you or me for our 
“silent phonograph,” just remove the gentle 
little receivers altogether and hitch on a 
couple of audion amplifiers from your old 
Wireless set, then sick “Poor Butterfly” on 
that critic, magnified up till hell think the 
pretty creature is a night-flying airplane 
with a ton of bombs on its chest. Oh! Boy! 
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Automatic Bell-Ringing Attachment 


HE present diagram illustrates a 
sunple home-made attachment for an 
ordinary eight-day clock, for the pur- 
pose of automatically ringing a bell or 
working a relay at certain Axt times. It 
was primarily designed for use in a smal!! 





The Clock Fitted with Automatte Electric 
Bell-Ringing Switch. This Arrangement Has 
Given Entire Satisfaction In a High School 
for Some time, and Provides 18 Rings 
Between 9 A. M. and 4 P. M. 


high school where it was not thought de- 
sirable to purchase an expensive clock es- 
pecially designed for that purpose, The 
clock in question has given entire satisfac- 
tion and rings at intervals of about 35 
minutes with intermissions of three minutes 
between periods, making soine 18 rings be- 
tween 9:27 a. m. and 4 o'clock p. m. An 
attachment constructed according to the 
enclosed diagram should cause the bell to 
ring at the following times: 8:55, 9, 9:55. 
10. 10:55. Ji. 11:55 and 12 noon; 1:25, 


By T. A. NEELIN 


1:30, 2:25, 2:30, 3:25, 3:30 and 4 p. m. 
The accompanying photograph shows the 
clock as it is in use at the present time. 
CONSTRUCTION 

A wooden disc bounded hy the inner and 
outer circles ¢' and c’? was cut from white- 
wood and finished to about 3% of an inch in 
thickness. A copper strip of the form c’ 
was then cut and attached to the wood by 
meuns of a screw at s' and a coating of 
shellac to hold it in place in the other parts. 
A narrow slit s? just wide enough for in- 
sulation purposes, separates the ends of this 
strip. The screw s' serves to connect the 
bare end of an insulated copper wire c* to 
the copper strip ¢’. This wire connects to 
one pole of the battery Bas shown. Copper 
plates of the form c™ ¢ cic’ c* cc’ c” were 
next cut and inc’, c’, c’, c” holes just large 
enough to admit a 3% inch screw were borcd. 
Corresponding holes werc bored in the 
wood disc. The copper plates were then 
laid down in shellac od insulated from 
each other hy narrow spaces as shown: 
c* and c’ were connected by a wire attached 
by means of the screws s* and s’, and pass- 
ing behind the wood disc; ¢c* and c” were 
similarly connected. The dial was then re- 
moved from the clock and the disc inserted 
in its place. The hands were next prepared. 

To the outer extremity of the hour hand 
was attached a little brush made of fine 
strands of copper wire obtained from a 
piece of “lamp cord” and bound tightly 
about the hand. The hand was then ad- 
justed in place so as to press the brush even- 
ly on the surface it past over. A smal) 
brass wheel w’, say 5/16 of an inch in diam- 
eter rotates freely and smoothly on the pin 
which fixes it to a piece of wood as shown. 
Into the other end of this piece of wood 
the outer end of the minute hand was in- 
serted. The object of the wood was to in- 
sulate the minute hand from the whecl. The 
minute hand was then curved upward in the 
middle to allow the whole to freely pass 
over the hour hand while at the same time 
the curved minute hand acts as a Spring to 
hold the wheel firmly against the copper 
parts beneath. The minute hand was then 


put in place; c” is an insulated copper bell 
wire attached from the rear to the metal 
works of the clock, and continuing to the 
fell, or relay if a nuinber of bells are to 
be worked at the same time, and thence to 
the battery B. 
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Otagram of Electrical Circults and Contacts 
Fitted to Hands of Clock for Ringing One or 
More Betis at Olfferent Hours. 


ACTION 


From the battery B the current may le 
thought of as travelling thru the wire c* to 
the copper plate c’. As soon as the wheel w’ 
bridges the cap at G the current can then 
pass to c’, thence thru the brush and hour 
hand. the works of the clock, thru the wire 
c'* completing the circuit and thus ringing 
the Lell or working the relay. Ina few sec- 
onds the circuit is broken again at “G" by the 
minute hand moving on, and the bell stops 
ringing. The wires shown by the dotted 
lines are necessary to get the current from 
the hour hand to the proper plates so that 
the bell may ring at the times indicated. 


A “Lead Pencil’ Rheostat 


The Penclls. 
Without Rubber Erasers, Are Supported Ge- 
tween Wood Screws, as Shown. Proper Wire 


The Lead-Pencll Rheostat. 


Connections Gelng Made Between the 


Switch-Points and Screws. 





The accompanying drawing shows a lead 
pencil rheostat. The idea is new and very 
simple at the same time. The lead pencils 
used are in no way spoiled and can be taken 
out of the frame and used as if new. 

Fig, 2. A. is a pencil (a drawing pencil) 
which has the lead exposed at both ends. 
B is a screw which is flush with the wood, 
F, and makes connections with a wire not 
shown. C is another screw longer than B. 
D, E, E are the parts of a switch. 

Fig. 3. It shows the switch side of 
rheostat. The pencil, A, is set between 
screws Band C. Screw C is screwed down 
until the both screws make good connections 
with the exposed lead in the ends of pencil. 
Connect wires with the screws, connect the 
wires in the right place on the switch. The 
number of pencils used and their length will 
determine the size of the rheostat. It is best 
to use good drawing pencils as their re- 
sistance is higher. 


Contributed by JONAS GULLBERG. 





USE YOUR OLD MOTOR 
BEARINGS. 

The accompanying sketch illustrates how 
the bearings of smaj] motors can be easily 
used when badly worn. Remove bearing 
from motor and cut with hacksaw as shown 
in sketch. dril) and tap bracket for set- 





Why Not Use Your Old Motor Bearings? 
Cut a Slot In the Lining and Close It Up 
With a Set Screw. 
screw and replace bearing; tighten set- 


screw until motor runs without vibrating. 
Contributed hy HENRY L. BEI] MEL. 
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A HEAVY DUTY 110 VOLT, 60 
CYCLE STEP-DOWN TRANS- 
FORMER. 

BY RAY SEITZ 
With this article I intend to fill the want 
of the experimenter for a good and ef- 

ficient transformer. 
The first step is to make the core. From 
a piece of black sheet iron ent enongh 





A 250-Watt Step-Down Transformer for Use 
in the Laboratory, in Cautery Work, and Gen- 
eral Experimental Work. 


strips 5” long 1144” wide to make a pile 
3” high and 314” long and 134” wide to 
make a pile 3” high. Now build four cores 
like those shown in Fig. 1, two from the 
the larger size and two from the 
small size strips. When you have done this 
clamp tightly in a vise and wrap well with 
three layers of good friction tape. On the 
long legs wind three layers No. 12 D. C. C. 
copper magnet wire, 30 turns to the layer, 
taking a tap off at each layer. The two legs 
will require 2% pounds of wire. Now wrap 
two layers of good friction tape over this 
and begin winding the primary which con- 
sists of 6 layers No. 22 S. C, C. magnet wire, 
80 turns per layer, using a layer of paper 
between each layer of wire. This winding, 
the primary, will require 114 pounds of No. 
22 S. C. C. magnet wire. After you have 
both of the legs wound wrap again with two 
layers of friction tape and paint the whole 
heavily with shellac and bake in an oven for 
three hours. Now put the four legs together 
and drill a hole in each corner 
ie pass a \%” bolt A*B*C*D— 


ize 2. 

After the holes are drilled, the 
next thing to do is to solder the 
taps on with short pieces of No. 
12 R.C. wire and bronght to 
their proper binding posts. No. 1 
comes from the *tétinsing of 
secondary winding, No. 2 from 
first tap, No. 3 from second tap. 
No. 4 from end of winding on 
first leg, (end of winding on first 
leg and beginning of winding on 
second leg are joined together, 
and tap 4 also comes from this 
joint). No. 5 from first tap on 
second leg. No. 6 from second 
tap on second leg, No. 7 from 
end of winding on sécond leg. 

When connecting the ends of the wind- 
ings together care should be taken to see 
that they will help each other along and 
not “buck” each other. By applying the 
hand-rnle for electro-magnets you can 
easily figure which ends have to go to- 
gether. The primary sections are connected 
up in series with each other, applying the 
hand rnle as in the case of the secondary 
and the two remaining ends are spliced to 
a piece of black extension cord for con- 
necting up to the supply. The hole, 8, in 
Fig. 4, is for this piece of extension cord 
to go thru, having first bushed it ont with 
a piece of fiber tnbe from a 30 amp. 
cartridge fuse, 

The top is made from a piece of 4” 


Spacmg or idler 


A Bearing You Will Want for Motors and Dynamos. 
larly Strong and Runs Without Oil or Other Lubricants. 
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red birch, cut to the dimensions in Fig. 4. 
The holes marked 1-2-3-4+-5-6-7 are for the 
binding posts and 8 for the connecting 
cord. The other holes are for fastening 
the transformer to top. When fastening 
transformer to top, four pieces 14” gas 
pipe 144” long, will separate the core at the 
right distance from the top. 

Fig. 5 gives the dimensions and shows 
how to cut the sheet for making a box to 
fit the transformer, It 1s made from 24 
gage sheet iron, having the corners riveted 
together. 

Short-circnits and heavy overloads will 
not harm this transformer, if not left on 
for too long a time. This transformer, if 
built the way described, will work perfectly 
and is absolutely noiseless at low load and 
at full load produces a slight hum. It con- 
sumes abont hve watts at no load and draws 
abont 250 watts at full load. The sec- 
ondary has six steps of three volts each, 
three volts between each terminal. This 
transformer is designed to operate on the 
standard current of 110 volts 60 cycles. 
The writer has built several of these trans- 
formers and they work to perfection under 
many different conditions. 


A NEW WRINKLE IN ROLLER 
BEARINGS. 


Most machine bearings are made of the 
ring-oiling type, that is, the bearing is sup- 
plied with a reservoir for oil, into which 
dip one or more rings that run upon the 
shaft, and thus supply the journal con- 
tinnally with oil. During the operation 
of the machine there is a continuous flow 
of oil thru the bearing, which not only 
keeps the shaft well lubricated, but tends 
to wash away any particles of metal that 
may be worn from the rubbing surfaces. 

In a dynamo, it is important that the 
oil from the bearings should not follow 
the shaft and run ont on the armature. 
The oil itself is not so injurious, altho 
it tends to destroy the insulating varnishes, 
but it canses an undesirable accumulation 
of dust that may greatly impair the in- 
sulation. 

The accompanying diagram shows a new 
type of roller bearing, so designed as to 
run without the use of any lubricants. It 
is as simple as it is efficient. 

This bearing consists of an outer hard- 
ened-steel casing and an inner hardened- 


Hordened steel sleeve, 


bearing Soll 


Trott’ 





steel] sleeve. Between these are placed two 
sets of rollers of two different sizes, the 
smaller serving as the spacing or idler 
rollers and the larger being the essential 
bearing rollers. The relative position of 
these rollers is shown in the sectional 
sketch. The idler rollers are so designed 
to run on what may be called a track, and 
are held loosely in place by two retaining 
rings. 

The bearing 1s snitable for all kinds of 
work. When used in connection with line 
shafting, the onter sleeve fits into a shell, 
held in place in the hanger in the usual 
manner. 

Contributed by 

PETER J. M: CLUTE, B.Sc. 
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THE 
the 


“TALKING TABLE.” 
described 


If apparatus here 13 


fastened to the under-side of a dinner table 
it will set the table in vibration so that any 


An Entertalning Wrinkle for the Electrical 

Bug’ to Try Out—the Talking Table. The 

Magnet Connects Up with a Micrephons and 
Battery. 


number of persons putting their ears flat 
upon the table will hear a person talking 
over the ‘phone, if it 1s connected up as 
shown in the accompanying sketch. 

A small piece of sheet brags is cut as 
shown in Fig. 1, A piece of soft iron wire, 
such as that nsed for cores of induction 
coils and about 6 inches fone, is bent at 
one end as indicated at (Aj Fig. 1 and 
put thru a hole in the center of the brass 
plate; the other end is bent into the fori 
of a small hook. Next ent off about 2 
inches of a cheap lead pencil and soak it m 
water till the lead wil come out casily, 
then glue the pieces of pencil to the wire 
just above the hook. Take a piece of ¢igar- 
box wood and cnt a piece about 134 inches 
in the center so ii will ft over 
the leadless pencil on the wire, 
and 2 holes to receive the two 
binding posts, Fig. 2, Glie 
‘the disc over the pencil on the 
wire near the upper end. The 
binding posts are then placed 
thru the other two holes. The 
pencil is now wonnd with No. 
24 B. & S. silk or cotton ¢or- 
ered wire, the end of the wire 
being fastened to the two 
posts. A small weight, weighing 
about two or three ounces, is 
hung on the hook, The appara- 
tus 1s then screwed to the under 
side of the table and connected 
up tO a microphone and battery, 

Contributed he 


WADE ROBINSON, 


CLEANING PAINT BRUSHES. 
For cleaning hard paint brushes make a 
hot solution of lye water; stand the brush 
so that just the bristles are in the solution. 
For making old corks new. Bail in hot 
water for one-half hour. 


Contributed by AN EXPERIMENTER. 


A new thermostatic metal which ts re- 
markably sensitive to heat has been in- 
vented, The metal may be used in connec- 
tion with an electric thermostat to control 
heating systems and to give the alarm in 
case of fire. 
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A PHOTOGRAPHIC PRINTING 
BOX. 


The inconvenicnese of the printing frame 
is enticely done away with in this electric 
prating box. In cegarcd to time the saving 
is enormous. The necessary matcrial re- 
quired follows: 1 piece wood 1°/12°/17" 
(base); 2 pieces wood 1°/12°/15" (sides) ; 
2 picccs wood 1”/12°/12” (ends); 2 picces 
wood 1”/6"/17" (top-hinged in the middle ) ; 
] piece glass (plate) 1544”"/10%"; 4 tung- 
sten lanips; 1 ruby lamp; 5 sockets, and | 
lamp cord with pluy. 

The box is assembled as shown in the 
figure. The sockets are screwed 2” up 
from the bottom on the ends and are 5S” 
apart, Qne socket is put in the middle for 
the ruhy lamp. The next stcp is to wire 
the sockets according to the diagram, lcav- 
ing cnough wire to go over the top for the 
automatic switch which now will be taken 
up. The object of this switch is to turn on 
the four white lights when the lid is down. 
It consists of an L-shaped piece of sprin 
brass or phosphor bronze that is a ihed 
to the cover and fits into a V-shaped piece 
of metal when the cover is down tight. A 
Picce of wire about 2° long runs over the 
top to the L-shaped switch. The other side 
can be wired up from the inside of the box. 

The reinaining step is to put on the glass 
plate. The glass should be as heavy as 
possible; plate glass is the best. There is 
often quite a heavy strain on the plate from 
printing and consequently a light glass is 
liable to crack. The top of the box is now 
rabbited out 4%” deep and 4%” wide fromm 
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Amatetr Photo Printer Provided with Auto- 
matic Switch for Opening and Closing the 
Light Circult When the Lid ts Operated. 


the inside all around, so that the glass will 
fit in Aush with the top. The top is hinged 
in two places in the middle opening, and 
two more places on the end to give no play 
at all to the cover. It is well to cover 
the inside of the top with a piece of cotton 
flannel the size of the glass plate. This 
insures that the negative will be in firm 
contact with the printing paper. 

It is seen from the wiring diagram that 
the ruby lamp is kept burning all the time. 
This is to allow for printing masks to be 
adjusted, the negative to be arranged, etc. 
This printing hox is capable of turning out 
Prints at a rapid speed, doing away with the 
clumsy printing frame. It is very simple 
in construction and will repay anyone who 
constructs it. 


Contributed by 
MALCOLM MACURDA. 
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Reversing Rheostat for 
Small Motors 


This cheostat is built under the motor 
on a wood base 6 x 8 x &% inches. On 
each side of the base, 24 inches from 
the ends, cut two grooves 44 inch deep and 
1 inch wide, leaving a space of % inch be- 
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Cf Motor 


final end of the wire is tacked to the lower 
side of the base. \Vind the other side in 
like manner. The levcr is a thin piece of 
wood % inch wide, carrying two sheri 
binding posts, 13 B, which serve as shding 
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A Handy Reversing Rheostat for Toy Motors. 





It Controls the Soeed In Elther Direction 


and Can Be Actuated from a Distance by a String Attached to the Handle. 


tween. Take about thirty-five feet of No. 
28 insulated copper wire, fasten one end to 
a binding post under the base as shown 
in Fig. 1, and wind it around the base close- 
ly and evenly, gluing it near the place where 
the sliding contact, B, is to work. The 


contact points, connecting the arc, A A, and 
the coil, D, off of which the insulation has 
been scraped in the path of the slider, B. 
The nearer the glue is to this path the 


better. 
Contributed by OSCAR ROSE. 


Revolution Counter for 
Dynamometer 


Electric tachometers have not proven a 
success where accuracy is demanded such 
as in dynamometer testing work and there- 
fore several revolution counting apparata 
have made their appearance on the market. 
These latter usually take the form of 
solenoid operated clutches operating in 
turn revolution counters. When the fuel- 
weighing ap- 
paratus takes 
contact, the 
clutch is en- 
gaged and a 
stop watch 
started. When 
the weighed 
quantity of 
fuel is used up 
the scale breaks 
contact, the 
counter is stopt 
and the = stop 
watch stops. 
Thus an accur- 
ate method of 
determining 
pounds of fuel 
Per brake 
horse - power 
hour is se- 
cured. 

A “seconds 
pendulum” is a 
pretty handy piece of apparatus to have in 
any Jaboratory. I built such a pendulum so 
that at every swing the lower end of the 
pendulum would brush thru a mercury cup 
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fastened on a suitable adjustable support. 
The requisites are one solenoid with lamin- 
ated soft iron core, one old electric bell 
magnet, a circular saw, a few small gears 
and a little work. 

The small brass drum attached to the 
saw has a piece of insulation in the path 
of one of the brushes whose length is suffi- 
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A Clever Revolution Counter for Use with Dynamometer in Testiny 


Work. 


cient to cover the circular distance of all 

teeth over thirty, so that there will be 

thirty movements of the saw or a time 
(Continued on page 73) 
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This department will award the folowing monthly prizes: 





First Prize. $3.00: Second Prize. $2.00: Third Prize. $1.00. 


The purpose of this department is to stimulate experimenters towards accomplishing new things with otd apparatus or old material, 
and for the most useful, practical and original idea suhmitted to the Editors of this department, a monthly series of prizes will be awarded. 


For the best idea submilted a prize of $3.00 is awarded: far the second ies! idea a 
article need not he very elaborate, and rough sketches are sufficient. 


Make sketches on separate sheets. 





i : $2.00 prize, and for the third best prize of $1.00. 
We will make the mechanical drawings. 


The 
Use only one side of sheet. 








FIRST PRIZE, $3.00 


A MANUAL TYPE CODE LEARNER. 
I give below drawing of a “code teacher’ 
which I am contrihuting to the “How to 
Make It" Department. 
This code teaching instrument can be 
easily made at practically no cost. A board 


_ “Wood strip o 
~ 5eOling COMPO 





iin strip greotly enlarged 


te 


To Make This Simple Code Learner, Cut 

Out the Dot and Dash Characters On 

Strips of Tin and Embed Them in Sealing 

Compound. The Buzzer Circuit is Made 

and Broken Over These Projections, 

(any size to suit the maker) has slits cut 
into it lengthwise with a knife or saw, as 
indicated. Tin or brass strips are procured, 
with a length equal to that of the board. 
The dots and dashes are cut out along the 
edges of the strips, as in the drawing. 
They are put in the slots, then connect all 
together with a wire. Then take some wood 
about 44-inch square and put it around the 
edge on the top. Melt some sealing com- 
pound and pour it in the box just made by 
putting the wood strip around the board. to 
within %-inch from the top of the tin. Then 
cut out a piece of tin to make the “pen;” 
connect it up to a buzzer or telegraph 
sounder and slide the “pén” across the tops 
of the tin strips, which makes the dots and 
dashes at any speed desired. 

Contributed by LOUIS C. KING. 


IMPROVED MORTAR AND 
PESTLE. 

When a mortar and pestle are used for 
grinding chemicals dust often gets into the 
eyes, or small particles are driven out of 
the mortar and are lost, particularly in the 
case of hard crystals requiring a consider- 











Make This Simple Cover for Your Mortar and 
Pestle and Keep Out the Dirt. 

able force to break them. A simple but 
very efficient safeguard consists in making 
a cover for the mortar from a circle of 
cardboard, with a central hole just large 
_ enough to admit the pestle as sketch shows. 
Contributed by H. J. GRAY. 


SECOND PRIZE, $2.90 


TAKING YOUR OWN “MUG” IN 
GROUP FLASHLIGHTS. 


When taking group photos by flashlight 
it ts often desired that everyone be m the 
picture, but as someone must hold the flash- 
pan and set it off at the proper moment, 
this is often impossible. I have a plan, 
which is explained below, which allows 
everyone to be in the photo. 

In the diagram @ is push-button held by 
photographer: 4 is spark coil, the wires 
from a being connected to the primary side 
of the coil. with set of drv cells in circuit; 
c iS one wire, from secondary side of coil, 
which is taken thru hole in bottom of holder 
and soldered to ¢: d is other wire from 
secondary side of coil which is taken thru 
hole in back of holder f and turned down 
until there is a gap of about one-fourth inch 
between it and ¢; the covering shonld be 
removed from d for abont one inch from 
end; ¢ is baking powder can cover which 
should be securely fastened to holder f as 
shown; f is holder made of two pieces of 








Button and Take Your Own 


Push the 


“Mug” with This Unique’ Electric 


Flashlight Scheme. 


wood about six inches wide fastened to- 
gether at right angles and covered on the 
inside with sheet asbestos, which acts as 
reflector and protects wood. Holder can 
be placed on either side of camera. but 
must be back of camera. 

Hou It Works——The operator puts the 
proper amount of flash powder in the bak- 
ing powder can cover, in and around the 
point of wire d. He then arranges his 
group, using the camera finder for this pur- 
pose, leaving, however. a place for himself. 
The light in the room should be turned low, 
leaving only enough to see by. The camera 
shutter is now opened, the photographer 
takes his place in the group. and at the 
proper moment pushes the button. The 
spark between wire d and baking powder 
can cover sets off the powder, after which 
the photographer closes the shutter, and the 
picture has been taken. 

Contributed by GLEN M. ROYSTON. 
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THIRD PRIZE, $1.00 


A PROPOSED “BELL SOFTENER.” 
_When some one comes to the door and 
rings the bell, 


itS sudden sound scares 
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The Sudden Jar On the Nerves Caused by 
Ringing the Ordinary Bell Can be Obviated 
by Inserting a Solenoid-Controlled Rheostat 
In Serles with the Beil and Battery. 
everyone. With this device it starts softly 
and gets louder gradually. The apparatus 
used is the same as generally employed 
for this purpose with the exception of the 
softener, which is a large cylinder wound 
with resistance (R), which is entirely in 
circuit at the start. but is varied by the 
sider S. When the kev PB 1s released, 
the slider 1s pulled back to the original 
position (having been pulled down by the 
magnet M) by the spring SP. 
CAUTION: Do not have the slider too 
far from the magnet; make the cylinder 
short but large in diameter. Do not nse 
too much resistance; allow enongh cur- 
rent to pass so that the magnet will work. 
Contributed b 
ERNEST INNES and ETHBERT REED. 


SPARK-LIT INITIALS 
I here give a description of spark-lit ini- 
tials formed from old shoe nails. driven 
into a block of wood so as to form Jetters. 
A piece of wood 44” x 144" x 3” ts used 
for the base, initials one inch high are 
drawn on the base and the shoe nails are 
driven into the initials about 1/32” apart, or 
a little more. The initials are connected 
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What Is Prettier Than Spark-Lit Initials 
Such as These, Which Can be Lit Up by 
Even a Smal! Spark Coll. 
together as shown and wires are connected 
from the secondary terminals of a spark coil 
to the Jetters. When the coil is excited, 
sparks jump from nail to nail, lighting up 
the initials in a very pretty way in the dark. 

Contributed by 
DE FOREST G. STICKNEY. 
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METHOD OF FORMING A SHORT- 
RADIUS BEND IN CONDUIT. 


By Grorce W. Siiriey 


To make a short radins bend in conduit 
for a focation sneh as that indicated in 


Fig. 1, the method to he described can be 
used, Where turns of the usual radius are 


~ * Sort radius 
bends 








Pipe Should 

Always Be Neatly Bent and Fitted In Piace 

Like This, The Bends Must Ge Even Curves, 
Niet Kinked Bends. 


Above: The Ebectric Conduit 





Above |@ iilustrated How Not to Bend Elec- 

tric Gondult. Such Plpe Bends Soon Loosen, 

and Besides Present a Very Unworkmaniike 

Appesrance. How to Bend Condult Right Is 
Explained Herein. 


made, the conduits do not he close to the 
surfaces and present the undesirable ap- 
pearance delineated in Fig, 2, But with this 
method, bends of the approximate form 
diagrammiocd in Fig. 1 can be so made that 
the jmner fare of the conduit will lie not 
more than 1% inches from the faces of the 
beam, A sleeve, P, of a larger diameter 
than the conduit, C, being bent, is slipt over 
the end of the conduit (Fig. 3) and then 
ihe shart-radius turn can be formed with 
a hickey, J. 

The electrician uses what is known as a 
khickey for bending all smalt pipe curves. 
The hide is nothing more or tess than 
a substantial pipe tee titted with a handle 
of pipe as shown in Fig. 3. The handle 
in threaded, of course, so as to screw into 
the fitting Armly. 


- fron poe fychey 
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In Bending Ail Smatl Condult Use is Made of 

What Electrictans Call a ‘*Hickey.” This Is 

Made of a Short Length of Pipe Threaded 
tnto a Heavy “Tee.” 
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A Low-Reading Volt-Ammeter 


Remove the balance wheel, bearings, and 
hair-spring from an old alarm clock. Using 
composition wall-board or thin wood, make 
a box 3x3% inches and 7g in. deep. For 
ease in adjusting, the front should be cut 
ana as shown, and the front should be 
easily removable. In the center, hoth hack 
and front, bore a small hole to receive the 
bearing screws, which are cup-shaped in 
the ends. The balance wheel should spin 
freely when in place. 

On a thin shect of soft iron, taken per- 
haps from an cmpty tomato can, draw a 
circle with a radius of one and onc-sixteenth 
inches. Inside this circle cut an armature 
like the letter S, as shown in the drawing. 
Punch a Small hole in the center of this 
“tin” letter S, and slip on the balance-wheel 
shaft and fasten to it. l’ush the hair-spring 
on the shaft above the wheel. The free 
end of the hair-spring is secured to a small 
post. The spring must of course be ad- 
justed to the proper tension. A thin pointer 
made of No. 32 wire is made fast to the 
balance wheel, letting the end project up 
thru the slot cut at the top of the instru- 
ment. <A bit of colored paper should be 
glued to the end of the pointer. 

Around a stick of wood half inch thick 
and % widc, wrap a couple of thicknesses 
of cardhoard, gluing carefully. On this 
form wind one layer of No. 20 four feet. 
Fasten this with shellac. Over this coil 
wind 5 turns of heavicr wire, say No. 14. 
For the voltmeter coil 40 feet of No, 32 
may be nsed. This makes 200 turns and 
has a resistance of nearly 7 ohms. A dry 
cell giving 1.5 volts will send over 1/5 
ampere thru this coil. 200 x .2 amp. gives 
40 amp. turns, or 40 feet x .2 amp. equals 
8 amp. feet. .2 amp. at 1.5 v gives 3 watt. 
When the ammetcr coil having 20 turns or 
4 feet is carrying 2 amperes it too will have 
40 amp. turns or 8 amp. feet, and will exert 
the same magnetic pull as the voltmeter 
coil at 1.5 volts. 

lf we wish to measure a little higher 
voltage we may use 140 feet of No. 36 
copper wire, having a resistance of 50 ohms. 
Now at 4.5 volts the energy absorbed will 


he nearly 3 watt. One watt should pull 
the armature or phinger the full distance 
mio the ecaif, A square of paper covers 
the opening in the front and a glass fitted 
ito Sets excludes the dust, Rach coil may 


be joined to a common post at the top but 





Procure an Old Alarm Clock. You Are Then 

Ready to Start Buliding This ‘*Triple Scate"’ 

Voit-Ammeter, a Most Usefui and Desirable 

Measuring Instrument for the Experimental 
Laboratory. 


to a separate post at the bottom. Instru- 
ment will work in either horizontal or ver- 
tical position, Calibration should be done 
last. If no standard instruments are at 
hand, each dry cell in series adds 1.5 volts 
for the ammeter scales, two cells in series 
will send 6 amperes thru 48 feet No, 20: 
one cell will cive 3 amperes thru the same 
wire, and 1 ampere thru 9 feet of No. 32. 
My “battery tester” has been used often 
during the past year. Tester may be used 
for a moment on mach stronger currents 


than examples given. 
Contributed by H. H. DAVIS. 


Converting Small Motor Into 
a Dynamo 


If your motor is not already mounted 
on a base, it would be well to do so for 
this experiment. On this base mount two 
binding posts BB. 

Then disconnect the wires which come 
from the field coif and connect them to 
two dry cells, as shown in the sketch. 
Connect two short wires froin the brushes 
to the binding posts BB, the wires being 
indicated by AA, A _ switch may he put 
between the field coil and hattcries if de- 
sired. 

Now helt the motor to any large wheel, 
D, such as a fly-whceel of a sewing ma- 
chine. A water motor serves the purpose 
very well, 

When the armature is revolved at a 
high rate of speed, current will be gen- 
erated, which will pass thru the wires 
HH, connected to a small electric bulb, 
storage battery or to another toy motor. 

In my case the motor was very small, 
only three inches high, designed to run on 
two batteries, and when converted into a 
dynamd it gave sufficient current to burn 


out a two and seven-tenths (2.7) volt 
Lat which I had taken from a flash- 
ight. 


It must be borne in mind, however, that 
the voltage of a dynamo is controlled by 
the size and number of wires with which at 
is wound and the speed at which the arma- 
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ture i: rotated. as well as the strength of 


the ficld magnet. 
Centributed by E. L. DURGEN. 





To Oemonstrate the Principle of the Dynamo 
the Experimenter WII! Find It Extremély tn- 
teresting to Drive a Small Toy Motor with a 


Steam Engine, a Water Motor, or Another 
Motor, and Exciting the Field by a Few Ory 
Cells. A Small Lamp Can be Lighted. 
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PRACTICAL CHEMICAL LABORA- 
TORY DEVICES. 


By Thomas W. Benjamin. 


HERE are many instruments and op- 
erations in chemistry that can be so 
improved as to make them handier or 
to shorten the time required for a given 
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Here Are & Home-made Burette- Pipette 

and a Vacuum-Filter of Simple and Inge- 

nious Construction Welcome in Every Labo- 
ratory. 


process. Many of these are in everyday use 
in large laboratories but the experimenter 
hears but little of them. 
form of burette, or more properly a 
pipette, having several advantages is shown 
in Fig 1. Instead of the usual form with 
the stop-cock at the bottom, a plain gradu- 
ated tube is fitted at the top with a 6-inch 
length of rubber tubing. The valve in this 
case is made by sliding a short length of 
glass rod into the rubber tube, locating the 
same midway of its length. The tube is 
normally kept closed by this rod but a slight 
pressure on one side of the rubber will 
cause the tube to buckle out and form a 
channel thru which liquids or air can flow. 
The device can be filled either by sucking 
the fluid up into the tube with the mouth or 
by immersing it into the fluid with the valve 
open and removing after the valve is closed. 
This valve will give a finer regulation of the 
discharge than the usua] stop-cock, a drop 





An Automatic Saturator is Easily Made as 
Shown in Above Diagram and May Come in 


Handy. 
at a time or a steady stream being readily 
attainable. ; 
Vacuum Fiiter: When filtering thick 


fluids the process may be speeded up by the 
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use of a vacuum filtering device. To create 
the vacuum, use can be made of the glass 
aSpirators which are procurable at a very 
reasonable price. To use this for filtering, 
the receiver is fitted with a cork having two 
holes. One, large enough to take the spout 
of the funnel, the other having a short glass 
tube inserted. See Fig. 2. 

A wad of absorbent cotton is placed tn 
the bottom of the funnel and reaching a 
short distance up the sides. This is to sup- 
port the filter paper and prevent it breaking 
under air pressure. The bent glass tube 15 
connected to the aspirator and whieu the 
water flow is started a slight vacuum will 
exist in the receiver. Any liquid poured 
into the funnel will be filtered at a rapid 
rate due to the air pressure forcing it thru. 

SATURATED SoLutTion Apparatus: Satu- 
rated solutions of salts can be more quickly 
miade by supporting the salt near the sur- 
face of the liquid. The idea being that as 
the sait dissolves the fluid gets heavier and 
sinks to the bottom, being replaced by other 
fluid. This circnlation is automatic and con- 
tinucs till the saturation point is reached. 

A little device, easily made of glass, that 
can be used with all chemicals is shown in 
Fig. 3. The body is made by cutting a two 
inch length from a large test tube and bend- 
ing in the edges at the cut by heating till 
soft in a Bunsen flame. A wad of glass 


- “Evoporating 
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This Suggestion to Get Rid of Ail Obnoxious 

Fumes in the Small Laboratory is Certainiy 

Meritorious and Shows What a Little Inge- 
nuity Will Attain. 


wool is placed in the tube, being held in 
place by the turned-in edge. The glass rod 
used to support the device is fastened in 
place by heating the rod and tube where 
they are to be joined until soft and then 
pressing them together. A cork fitted over 
the rod will support the device inside a 
bottle. 

In use the tube is filled with the salt to be 
dissolved and placed in the bottle contain- 
ing the solvent at such a height that the top 
of the tube is just below the surface. Ad- 
ditional salts may be added from time to 
time as found necessary. 

The aspirator mentioned in connection 
with filtering can be used with advantage 
when drying or evaporating. In this case 
the evaporating dish is covered by a funnel 
the spout of which is connected to the suc- 
tion tube of the aspirator; see Fig. 4. The 
vacuum created will draw off all fumes and 
Vapors at a rapid rate. Should the vapor 
be required for further experiment a con- 
denser can be connected in the Jine between 
the funnel and the aspirator to condense the 
vapor. 


WWW.americanradiohistorv.com 


A en ~ 
r ,  asaee! Ea, nh 


1919 


May, 






a 


, 
? 


i =, - 
; Bermulas.: ; 


A SIMPLE GAS GENERATOR. 


Frequently smal] quantities of gas are de- 
sired in the chemical laboratory. and no 
convenient and simple method of genera- 
tion can be found. "Phe apparatus described 
is very simple, yet it serves the purpose ad- 
mirably, 

First, procure two test tubes, one having 
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Fig f 
In Simplicity This CLittte Gas Generator Is 
Undoubtedly Unrivalled. Two Test. Tubes, a 


Cork, Some Rubber and Glass Tubing— 
That’s All! 





dimensions approximately 4” x 7” long, 
the other approximately 7%” x 10” long. 
In the bottom of the smaller test tube file 
a small hole with a triangular file (Fig. 1), 
into this test tube fit a one-hole rubber stop- 
per. Fit stopper, witha right angle, connect- 
ing tube, and straight delivery tube, as in Fig. 
2, and insert in smaller test tube. The 
smaller tube A, is inserted in the tube B, the 
flare of tube A prevents it from slipping 
thru to the bottom of tube B. 

In operating: If H:S is to be generated, a 
stick of FeS, iron sulfid is placed in tube 
A, and the cork inserted. ilute sulfuric 
acid is put into tube B, filling it about two- 
thirds full. When tube A is inserted into 
tube B, a large volume of gas is produced. 

If hy drogen is wanted, small clippings 


of iron or iron filings are put into tube A. 
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The Gas Generator Ready Assembled tor 
Business. Get the Gas-Mask, Archimedes! 


and lowered into the dilute acid in B. Re- 
moving tube A stops the generation of gas. 
(Continued on page 87) 
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Electric Device for Ralsing Sunken 
Ships. 
(1.288,108, issued to NViadimir V. 

Messer.) 

In this nove! scheme for raising 
sunken slups. a number of large 
Hoating members or tanks are util: 
ized, which are provided with suit- 
abtc electric-motor driven propellers 





on the interior, for the purpose af 
causing the float to rotate in the 
water either in one direction or the 
other, about its axis. By means of 
flexible insulated conductors leading 
from the salvage boat to the float, 
the motors may be properly con- 
trolled, and current supplied to them 
for their operation. ic dependent 
cables at the bottain of the float are 
made fast to the sunken vessel, by 
divers or by other means. These 
cables can be Ict out or reeled up 
by causing the float to rotate, and 
the cables wound up or recled off 
from differentially grooved drums 
rigidly mounted on the exteriur of 
the float. —_—_— 


Safety-Chest for Valuables. 
(No. 1,291,051. isstred co James L. 
feQuarric.) 

By means of an ingenious safety 
chest, a continuous alarm is sounded 
in the event of any unauthorized 
disturbance of the chest. The alarm 
mechanism is entirely enclosed in a 
small separate compartment. which 
may be readily removed, when the 
chest is open, for repair, cte. The 





alarm is actuated by a gravity oper- 
ated pendulum member, which is 
frecly movable in response to any 
disturbance of the ¢ehest, once it has 
been sect and the cbest locked. Also 
Magnetic means are provided for 
holding the gravity operated pendu- 
Jum witén it ts thus moved by agita- 
tion of the chest, so as to keep the 
alarm bell circuit closed continuously. 





: Incandescent Arc-Lamp. 
(No. 1,290,930, issued to Philip K. 


Devers, Jr.) 
In this interesting form of in- 
candescent arc lamp, the are is 


operated between two electrodes of 
tungsten or other suitable material. 
in a gaseous medium of considerable 
pressure. The inventor provides a 
new means for starting the arc be- 





tween the electrodes at low potential, 
while the electrodes are below a tem- 
perature at which the electron emis- 





sion oceurs. Surraunding the gap 
between the cleetrades, there 1s 
provided a spiral heating col, anil 
the are-supporting current is in: 
prest nacroxs the electrodes at the 
sany time that the heating coil is 
switched inte circuit, 
Medical Coil Apparatus. 
(No. 1,290,628. isaued to Louis 
Mavor.) 


Can he apcrated fram commercial 
A. Cy. lighttoug circutts. “fhere are 
three windings on the apparatus, one 
primary and two secondaries. One 
sccondary is comuected with sponge 
or other electrodcs for applying the 
current, while the lower secondary 
coil provides a low voltage current 
for operating a small lamp for endo- 





scopic work, ete. The soft iron core 
passing thru the coils is adjustable 
as to position, by means of a control 
knob fitted with rack and pinion at- 
tachinent. 


Adjustable Thermic Telephone. 


No. 1,290,114 issued to Picter de 
nge and Robert Acronut Baron 
van Lynden.) 





An 


thermic 


improved form of t 
telephone adapted for certain pur- 


poses, or wherever it becomes an 
object to accurately regulate the in- 
tensity of the sound reproduction by 
varying the volume of the sound 
chamber. In this particular arrange- 
ment the sounding chamber is ar- 
ranged in two parts, so that one may 
be slid over the other, thus either 
lengthening or shortening the cham- 


ber, 


Constant Amplituda Vibration 


Motor, 


1,290,264, issued to Leslie R. 
McDonald.) 


(No. 





This ingenious motor is inade up 
of a rotary member mounted on a 
square shaft, which is actuated or 
propelled about its axis hy au ad- 
justable helt member, which is altee- 
nately and regularly pulled taut and 
loosencd, by virtue of its attach- 
ment to an electrical tuning fork in 
the manner here illustrated. 





A Vacuum Tube Peak Voltmeter. 


(No. 1,287,161, issued to Richard H. 
Wilson.) 


An improved method for measur- 
ing the peak voltage between two 
points of an electrical net-work, 
and a further object of which is to 
measure 3 direct or alternating 
voltage without the necessity of 
constant calibration of the measwr- 
ing instrument. These results are 
accomplisht by connecting the tn- 
ut circpit of the thermionic valve 
¢ctween the net-work terminals. 
across which the voltage is to be 
measured, and allowing the result- 
ing uni-directional pulsating cur- 


rent in the output circuit to pass 
thru a resistance or impedance. 


Sound Recorder and Reproducer. 


(No. 1,290,711. issued to Manuel 
Calderon.) 


In “recording the sounds on a 
photographic film by creating vari- 
ations and gradwations in light to 
dark, the sopnd waves are picked 
up by a microphone, or a battery of 
microphones. These microphones, 
thru a hattery and rheostat. are 
caused to actuate an electromagnet, 
M. This magnet operates on two 
armatures attached to the pivoted 
levers shown, ta the longer ends of 
which there are attached light beam 
shutters, which may enter the heam 
of light in the manner apparent. 
The variations as aforementioned in 
tbe light and dark gradwations are 
photographed on the film, and corre- 
spond tn the voice waves. In “re- 
producing” the voice, the film ts 


past hefore the beam of light, and 
in 


the variations light value pass 





ing thru the film, cause correspond- 
ing variations in a battery and tele- 
phone reeciver circuit, by virtue of 
their action on a selenium = cell 
placed behind the film. 


A Non-Capalzing Alrplane. 


(Nn. 1.284.373, «tssued to fPlaton 
Lazarides.} 
Tie 


design of this airplane may 
be of the biplane type. The in- 
ventor provides a triangular form otf 
wing, both of whieh are similar in 
shape and area, the center of the 
wits being open, so that the aviator 
can see upward as well ag sideways 
and downward. One of the princi- 
pal Objects of the inventor is to pro- 
vide a flying machine auch that if 
the cngine wana stop in mid-air, it 
would then become possible for the 
airplane to sctele to the surface of 
the earth m much the sane way as 
a parachute docs. This is avcom- 
plishe by carefully balancing the en- 
tire plane, and the ear or hody 





whick is suspended at the center of 
the wings. 





Spark Plug and Generator 
Comhined. 


(No. 1,290.190 issued to Albert B. 
Herrick.) 


This interesting patent covers a 
very ingenious gasoline engine spark 
plug and gencrator combined, which 
is operated by the compression of 
the cngine. In other words. this 
device includes an electro-magnetic 
generator similar in principle to a 
magneto which is adapted to be au- 
tomatically operated by the com: 





pression of tbe gases in the cylinder 
of an internal combustion engine. 
In the form shown, the generator 
constitutes but one coil wound on 
a soft iron core. This is surrounded 
by a series of strong steec} magnets. 
At the base of the generator there 
i8 3 threaded terminal which fits 
into the spark plug orifice of the 
gasoline engine, so that the com- 
pression can operate therein to 
pusb against the piston member. 
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Our Amateur Lahoratory Cor.test is open to all readers, whether subscribers or not. “The photos are judged for hest arrangement and efficiency of the appa- 
ratus. To increase the interest of this departinent we make it a rule not to publish photos of apparatus unaccompanied by that of the owner. Dark photos pre- 
ferred to light-toned ones. We pay $3.UU each month for the best photos. Address the Editor, “With the Amateurs" Dept. 























“Amateur Klectrical Laboratory’? Contest 
THIS MONTILS $3.00 PRIZE WINNER—N. NUSIIAWG 


EREWITH are three views of my “Cheinical Laboratory.” I think it will be needless for me to give a descri tion of the contents of 

my laboratory as I had the view so photographed as to cover that part. A brief outline or history of my laboratory I think would not be out 

of place. The “Lab. as you see it in the accompanying views is an accumulation of five years of experimental work. My first laboratory con. 

sisted of an old wash-stand, of which a part can he seen directly bebind “yours truly” in the view in which I am standing. Year by year I added 
to the aforesaid wash-stand, as my fimauces would permit. unti] today | have what I consider a model ‘“‘Amateur Chemical Laboratory.” 


: My laboratory is not only a place which affords me munch amusement but is also my “Study Hall’? and my “College of Chemistry” 
. combined in one. I maintain a schedule of study which embraces two hours cach evening, including the study of chemistry, electricity, biology 
= and other studies interesting to those contemplating a life of science. 

: Two articles which I would like to call to your attention, noticeable in the general view of my laboratory, are first: the electric furnace 
: constructed from the description fonnd in the April, 1Y1E, issue of the EvectricaL EXPERIMENTER. ‘This furnace will be found on the ledge 
5 below my apparatus shelf in the right hand side of the picture. The other article is the hydrogen sulfid generator, which will be observed 
: beside my specimen cage just beneath the window (to the left). I am sending a separate description of this apparatus to tbe Editor, hoping be 
: will see fit to publish the same in “your magazine’; so keep an eye peeled! for it. 

: This laboratory is located in the cellar of my home and is twenty-two feet in length and fourteen feet in width. It is constructed of 
: plaster board and has a four itch air cushion around it on three sides, so as to protect it against any dampness from the cellar. It is heated by 
: a furnace pipe that vou will notice running thru the laboratory. It is fitted with electric lights for general illumination and a gas lamp for use 
2 in the printing of photos. I have gas and running water at hand. A hood is also among the apparatus; this serves in eliminating all ob- 
= noxious odors. 

: I have been taking the ELectricaL EXPERIMENTER since the August issue of 1915, and have_each copy since that time. I find it to 


_ 


be the best magazine in its field and have highly recommended it to my friends, gaining the “‘E. E.” quite a few friends by so doing. I 
have found the “Experimental Chemistry” course hy Alhert W. Wilsdon very interesting, having followed and studied each lesson since the 


first—N. Nushawg, 534 Arbor Ave., Dayton, Qhio. 
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Science in Slang 


3. The Specks in Space 
EMERSON EASTERLING 


By 


T was one ut thuse 
clear bright sunmer 
nights when the 
moon and stars stood 
out against the black 
background of the 
sky, Casting a silvery 
light upon the faint 
landscape. We were 
motoring aloug a 
highway, and as the 
sky loumed out as 
the cynosure of the time, our conversation 
drifted to astronomy, being of the scicn- 
tific trend, and our company being more or 
less scientifically inclined. Pointing to the 
moon, Stokes made the remark, "Old girt. 
since Adam quit rubbing his cyes and te- 
Came aware that he was a sentient being 
your reflections have permeated space and 
we have become familiar with your lunar 
highness, lovers have sworn their LOVE 
by you, and coyotes have howled under 
your rays. But not until the spectroscope 
shows up and dissects the moon beam, lay- 
ing its vibratory secrets bare befure us, we 
were not so sure after all but that you were 
green cheese, as the story book afhrmed. 

“The old time Chinks were the firs guys 
to finger around and get on to the ways of 
the welkin—in fact they looked right thru 
the welkin and got wise to such things as 
eclipses and other primary stutf of the 
great all-around, It was reported that two 
old timers named Hi and Ho who pro- 
fest to be ‘there’ on the astronornical 
dope failed to inform their boss, the 
Emperor of Cathay, of the eclipse that came 
around unannounced, and it is further 
stated that according to the regulations of 
the country, the men were forced to suffer 
the amputation of their heads. 

“Next in order came the Chaldeans, who 
claimed to be wised up on the acrial phe- 
nomena, and who were able to predict 
eclipses and so forth. They blew their 
horn and Jeft some records that are real 
amusing and historically instructing. but 
they started the ball so that we hear from 
such guys as Thales, Anaximander, Py- 
thagoras, Anaxagoras and Eudoxus, Hip- 
parchus, Meton and a few choice more 
astronomers and not from other ltines—of 
course we have heard from some of the 
birds in other lines, but as a whole they 
were star gazers and dreamers. 

“Then we read of the endeavors of the 
Egyptians, from the 
schoo! at Alexandria, 
and of Ptolemy and 
his ideas, You know 
he was the duck that 
was guilty for the Epi- 
cyclic System, which 
has it down in such a 
manner that the be- 
liever is led to accept 
the statement con- 
cerning the revolution 
of the planets around 
a center that is it- 
selt doing the merry- 
go-round stunt. 
From his standpoint 
he was right—the only 
trouble with him was 
that he overlooked, 
while gazing so far 
into the heavens, that 
our little elongated 
spheroid was one of 
the ethereal company 
in motion with the 
rest. But the old boy 








Galileo, the Bird Who “1, Seneca 
Telling It that It Turned Around Instead of like the Egyptians and 
Standing Still, as Was Thought. 


unhitehed the old plugs with which Apollo 
had pulled the old glare around and cin 
the brow wrinkles in other directions when 
the let loose with his treatise "Almagest’, All 
this was way back in B.C, about 200. 


“On astronomy, and more so on astrol- 
ogy, the Gypsies were ‘there’, but to the 
Greeks we owe the coining of the word 
‘ASTRONOMY’, from the word wvoxzos, or 
nomos, which means LAW; and aovpor, 
oc astron, which means star or + we get 
the saine which means Starc-Law. Irom the 
Greeks sprung Thales, the man who stands 
out in the first discoveries of the electrical 
phenomena, and who was so good at the 
heavenly twinklers that he was termed the 
Father of Astronomy. It was him and not 
Chrissy Cotumbus that told the World in 
generat that the globe that we now know as 
the 8,000 mile in diameter ball! of dirt and 
water (which is not necessarily mud) was 
round instead of a flat chunk upon the 
shoulders of Atlas. It was he who de- 
termined when the equinoxes and the sol- 
stices were due to arrive, and he knew be- 
forehand when the famous cclipse of the 
Sun was to occur—the one that caused the 
Lydians and the Medes to throw up the 
sponze in their famous battle, you've read 
of the incident in history. Then the sun- 
dia) was invented hy a Greek, Anaximander. 


“Getting back to the history of the thing 
we see a poor guy gazing up thru a dilapi- 
dated old farmhouse roof—where there was 
no roof—and thinking. Well, he thought 
so hard that we now still read of the 
Copernican theory of the universe. He 
stuck our planet in with the rest of the 
whirling globes and fireworks. He got a 
hunch from Pythagoras. 


"Brahe then came along and modified the 
theory of Copernicus and cut out the ‘cycles 
and epicycles’ stuff, and as he was not 
housed up in a farmhouse he built a mag- 
nificent observatory. Then came the apt 
pupil of Brale’s, Kepler, who co:npounded 
a pile of laws and stamped his cognomen on 
history, 


“After a while Galileo grew up from the 
skipping rope and marbles age and invented 
the telescope and pendulum. Looking thru 
the glass instrument he found that Jupiter 
had a moon—not the kind that showed up 
when some of his marbles collided with too 
much force, tho. After he slipt us a hand- 
ful of physics and astronomy and the 
like we become aware 
that from the dress- 
ing room of Life there 
steps out a Sir Isaac 
Newton, who saw 
the apple fall_aud told 
us all about gravita- 
tion. Of all the ‘Big 
Bugs’ in astronomy, 
as well as imathemat- 
ics, we lift our hat a 
Httle higher to fke.” 

“IT once read of the 
Arabians as being ip 
on the Astronomical 
dope,” I ventured. 

“Yes, they were,” 
Stokes replied. “A 
duck hy the name of 
Ulugh Beg. who was 
not an ugly beggar 
but an = astronomer, 
catalogued a bunch of 
stars, They took to 
Bau che" ey orld BY that and astrology, 


Moors. 


“The Laplace topt off Newton's ‘Tris 
cipia’ with his Mécanique Ceéleste. 

"Naturally, the first thing to be considered 
is the Stun. The savages recognized it as 
the means of life on our planet (of course 
they knew of no other) and worshipt it 
as their God, in the same manner as we 
do the $, only they openly acknowledged tt. 
In plant life we are aware of an attraction 
by it. Only the blind cannot sce the effect 
it has upon everything in general, Now 
with a lot of the experiments behind us, 
we have it Agured out that we are 93,000,000 
iniles from Old Sol, and that the hot old 






Mewroiytl 
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Ike Newton, the Gink Who Invented Gravl- 
tation by Means of the Cider-Fruit. 


boy is composed of much the same material 
as our Earth, and we also have it doped 
out that the temperature up at the Sun 
arrives at the twelve thousand mark, F. 
It has a ‘photosphere’ where we have our 
hydrosphere and a ‘Chromosphere’ where 
we have our atmosphere. The mathemati- 
cal wonders have it down in their note 
books as follows for the weights of the 
Earth and Sun, respectively: 6,000,000,000,- 
000,000,000.000 and 2,000,000,000,000,000,- 
000,000,000,000 fons. To reduce that down 
to ounces would take Steinmetz at least a 
second—you know him, Then the candle- 
power looks like this on paper: 1,575,000,- 
“How would you say that if you did not 
have your pencil along’ asked Bender. 
“Well, the first, replied Stokes, looking 
down at his paper, “is six sextiliion. The 
(Cantinued on page 69) 
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Questions will be 


answered here for the benefit of all, but only matter of sufficient interest will be published, 
Rules under which questions will be answered: 

1. Only three questions can be subniitted to be answered. 

% Only one side of sheet to be written on; matter must be typewritten or else written 


in ink, no penciled matter considered. 
3. 


Sketches, diagrams, etc., must be on separate sheets. 


Questions addrest to this 


department cannot be answered by mail free of charge. 


nts is made for each question. 
Correspondents will be Informed as to the fee before such questions 


If the questions entall considerable 








REWINDING TELEPHONE 
MAGNETO. 

(993) Walter F. Hawley, Buffalo, N. Y., 
writes us: 

QO. 1. How can he rewind a 3 bar tele- 
phone magneto to produce 10 volts? 

A This question cannot be answered 
exactly, excepting on one condition, and 
that is that you would need a magnetomom- 
eter at hand with which to measure pre- 
cisely the strength of the magnetic flux in 
maxwells per square inch of pole-face area. 

We can suggest from our experience in 
this line, however, that the armature be 
wound full with No. 17 to 18 B. & S. gage 
S. C. C. or enameled magnet wire. This 
would be sttitable for a potential of 8 to 10 
volts. Of course, the voltage can always 
be increased by raising the speed, but na- 
turally there is a limit to this, as the ma- 
chine will not safely stand too high a 
speed. 


A. C. SOLENOID. 

(994) Stanley Dohrzynski, 
‘alls, Ohio, asks the Oracle: 

Q. 1. For data on winding a small A. C. 
solenoid about 3 inches in diameter and 
3% inches long, with a % inch iron core. 

A. 1. Unless such an A. C. electromagnet 
is very carefully designed, which would re- 
quire elaborate calculations, and also un- 
less it is carefully and very exactly built 
according to these specifications as com- 
puted, then the current taken will vary con- 
siderably from that calculated. Also in the 
case of the solenoid, with a movable core, 
the current will vary from a very high value 
when the core is just entering the coil. down 
to a certain minimum value, when the core 
is pushed all the way into the coil. 

The only thing we can suggest in your 
case would be to experiment with several 
sizes of wire. For the size of solenoid you 
have in mind, you might try winding it full 
with No. 18 D C. magnet wire. The 
weight which such a solenoid could [lift 
with the core all the wav in the coil would 
probably be in the neighborhood of one- 
half pound. The iron core must be lam- 
inated, not a solid piece. 


Cuyahoga 


1K. W. WIRELESS TRANSFORMER 


DATA. 

(995) J. R. Johnson, McConnelsville, 
Ohio, writes this department: 

Please give data for winding a 
1 K. W. radio step-up transformer. 

A. 1. We are pleased to give you herewith 
data on | K. W. close core step-up trans- 
former. 

The laminated sheet iron core should 
measure 15 inches long and 814 inches wide, 
and have a cross-section of 2 X 2 inches, 
or 4 square inches. The primary winding 
which should have taps taken off from each 
layer should comprise 344 turns of No. 10 
B. & S. gare D. C. C. magnet wire. The 
secondary should comprise about 12 pounds 
of No. 32 D. C. C. magnet wire, thoroly 
impregnated with parafhn and beeswax 


while being wound into pies. There should 
be 24 pies or coils, each % inch thick. This 
secondary winding should give 14,176 volts 
with 300 turns in the primary; 21.265 volts 
on 200 turns in the primary, and 42.530 volts 
with 100 turns in the primary in use. O 
course, when the normal number of pri- 
mary turns are reduced in order to raise 
the secondary voltage, a suitable iron core 
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Electrifying Our Battleships—The = 
electrically driven U.S. battleship 
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choke coil or impedance must be used in 
series with the primary winding in order to 
control the current, so that the transformer 
will not over-heat and burn out the wind- 
ings. 


2K. W. STEP-DOWN PIPE THAW- 
ING TRANSFORMER. 
(996) Joel H. M., Carney Point, N. J,, 


inquires : 
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QO. 1. Can you supply data on a 110 volt, 
60 cycle, A. C. step-down transformer for 
pipe thawing, the secondary giving about 
12 volts. 

A. 1. We give herewith data on the con- 
struction of a 2 Kk. W. transformer suitable 
for operation on 110 volt, 60 cycle, A. C. 
The secondary is suited to develop a cur- 
rent of about 13 volts and 150 amperes. 

The primary winding of this transformer 
consists of 13% pounds or 244 turns of No.8 

: & C. C. magnet wire, or 2 No, 11 
D. C. C. wires can be wound side by side 
and connected in parallel. The laminated 
sheet iron core, on one leg of which the 
primary is wound, should measure 17% 
inches long by 834 inches wide, and have a 
cross-section of 244 & 24% inches. 

The secondary winding for this trans- 
former should comprise 31 turns of No. 0 
B. & S. gage D. C. C. magnet wire, and 
will develop a current of about 13 volts and 
150 amperes. If this is too difficult to wind 
on, 2 No. 3 wires may be used or 4 No. 6 
wires, connecting these wires 1n parallel. 


REWINDING DYNAMO. 


(997) A. C. McLellan, La Porte, Ind.: 

Q. 1. I want to know what size wire the 
armature or field or both will have to be 
wound with to get 40 volts and as much 
amperage as possible from a dynamo as 
follows : 

Field is 6 pole, now wound with No. 20 
D. C. wire, 14% pound to the pole. The 
armature has 28 slots, wound with 28 coils, 
parallel lap winding, and has 2 brushes at 
an angle of 60 degrees from each other. 
Each coil is wound with 20 turns of No. 20 
D.C. wire. Commutator has 28 bars, diam- 
eter is 434 inches, length 3 inches, and at a 
speed of 2,000 R.P.M. it now generates 105 
volts and 9 amperes. The dynamo is shunt 
wound, and when wired for 40 volts I want 
it shunt also. It seems to pull very hard 
now without an; load on it at all. 

A. 1. We would advise as follows con- 
cerning the rewinding of your 105 volt, 9 
ampere dynamo: 

For 40 volts the field should be rewound 
with the same amount of wire, or 14% 
pounds per pole of No. 15 B. & S. gage 
D. C. C. magnet wire. The armature should 
be rewound with the same number of coils 
and in the same fashion or style of wind- 
ing aS previously used, but each coil should 
be composed of 7 turns of No. 15 B. & S. 
gage D. C. C. magnet wire. 

You mention that the dynamo armature 
seems to turn very hard without any load 
on it at the present time. This most likely 
is not due to any electrical reasons, but 
merely mechanical ones. We would sug- 
gest that the bearings be carefully inspected ; 
also on some small dynamos filted with a 
number of brushes, the brush friction 1s 
made too great, and they should be read- 
justed so as to have just sufficient spring 
tension against the commutator to elim- 
inate any undue sparking. In some cases, 

(Continued on page 50) 
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Send for this free lesson which explains i 
the Chicago “Tech” method of teaching the Chicago“Tech” Ss 
Draftsmanship by mail. Positions at big method. The free SEER 
salaries are now waiting for competent men. lesson will show fp. 
Even draftsmen of limited training and you how well ™ 
experience are snapped up and paid Peer you are to 
good salaries. If you are dissatisfied follow Draftsmanship. Enroll 
with your opportunities, learn Drafts- in the course only 1f you decide that you 
manship. Chicago “Tech” will train you can take it up to advantage. No cost, 
in the most practical way in the short- no obligation on you to make this in- 
est time. Mail the coupon today and vestigation. Send the coupon. 


Draftsmen always command 
ty) 


good salaries. And now when 
American induatries are to be called up- 
on to meet vast foreign and increased do- 
meatic demands, the opportunities are greater 
thanever. Thia ia the time for you to prepare 
for a better position—a higher salary. 


Come to the College or 


Learn At Home 


Hold you present position while training. Our experts will inatruct 
you by mail. Only your spare time ia required. You are directly under 
practical draftamen and engineere. You are taught exactly the work 
required in the drafting rooms of big concerne. No time put in on un- 
necedsary studies. Thia meane thorough instruction and early graduation. 


Easy Payments 


The feea for Chicago ‘“Tech’’ Coursee are very moderate—and you can pay on easy 
terme. And aleo, you obtain in a few montha what it would take 
several yeara to acquire hy ordinary methods. Youcan get an early 
etart. Youare soon ready to take a paying position and to quickly 
wet back the cost of your course, Then keep on earning more. 


FREE Instruments 


Every student of the Chicago “Tech” mail course in Draftemanship receivee 
thie set of instruments, or a cash creditin case he already has a eet. These 
inetruments are of the aame make and @izea ae are nacd by high salaried 
experta in drafting rooma of factories. shops. railroada, etc. You uee them 

while learning—then take them right into your practical work. 


Send the Coupon—Now 


The eooner you arc prepared the sconeryon will be holding a job that paye a large salary 
and opene the way to advancement. Many executivee, general managere and euperin- 
tendente began ase draftsmen. 

Otber institutiona ask yon to pay first—and then to find out later how well qualified 
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Auto and Gas Engine Course 


All about automobile mechaniem—its conatruction, operation and REPAIR— 
taught by mail. You train directly under the Chicago *'Tech"’ automobile ex- 
perts. Splendid opportunities open now. Scnd coupon and get all the facts, 


Learn All This in Spare Time 


















Prinelplee of tha Automobile. about olle and how to test them. Splash you sre for this profession. We aend you the free leceon firat and place you under no obli- 
Eve at made cleus about the bss! oon cree ein Operstion in Gif. gation ata)l. Diecover your qualificatione before you pay anything. 
e a ‘ ! Afne @t . 
veo eae ower irananlasioo syaterns Conling siaiewne compirtely lilustrated.ete. The coupon 


will bring theTeet 
Leseon, free. Al- 


pom - - - - - -- -- 


CHICAGO TECHNICAL COLLEGE, 


tn Oleasure and commercial cary, ctt., ct, Batteries. Electricaf princi les ex- 
Gesoline Engines. All about the Dleined. instructive diagrams of wiring ond 





different typea. Acomplete conrecin gan Connections. Colla, condenscra, vibrators, 2 Sar | 
. : a etc. 0 nt ormation . Se oe e * ° 
Bogine construction. operation end repair. = °"44 S18: 010 tenitlon. Principles and about the profes- on , vas Chicago “Tech” Building, Chicago 
Application of power by 4-68-12 cylinder Dracticel eperstion of various f7Pes and sion of Drafte- Without ebligation tome, please send me your FREE Teat Lesson and 
engines. Types of clutches, gcara, drives, 9785" Fieldarmeture. bigband low teasion, manahip and de- | other iajcreaane jikermtUre covering the aubject indicated pelone 
Garburetérs and Fuel Supply ee one fn Er” puiot. tailed facts about ar Opposite work in wbie4 you are cepecially interested. 
Syaterne. All methoda demonetrated. tering an cigtt a ere Chicago “Tech” O Architectural Drafting O Ptan-Reading—Building 
Fuel i GC i All modern methoda, Srarters—spark, me- : : 
Huet values. ow Sect cemtine end = chanical, air, ecotylene, electric, bettery— methods, the fees, O Maebine Drafting O Plan-Reading—Shop Men 
SEAS fee ee ee man asbown in detail with d — and full @x- terma, etc. Mark O Electrical Drafting O Estimating 
4 i Planstfone. Charging. ator and gener. with X the branch ; : 
Lubrication and Cooling All stor adjustments, etc., ctc. you arc intercated in O Stroetoral Drafting O Surveying 
Know How to Find and Fix Troubles —orifindoubt about © Sheet Metal Drafting O Nap Drafting 
ahfoat com, UF tp instzpetion ip supe repelr work . Eacipe 700 for hich paver to gtart a kotlig es o roa | © Builders’ Course © Autos and Gas F.ncines 
s * me 4 Men . hh Ww o ow nn A a s 
a aeree ts you Heonetons: Preparre you te take & job an an expert. Na enn statin vanes Shane N 
ompetent men now evailabic. } OMe’ ,20.: 
WRITE Send the coupon and get catalog end all information youree cone ose 
} ebout the Coures, the aemall fee and the cacy terma. wilt be freely given. 
All this sant on request. Mait coupon now. Mail either the cou- cob To SAA ee eee eer 
pon or letter today. 
MOC ne leknineseeet kanes aacerttiiniaiees Stata. 
Chicago Technical College °*° “Gh.canit” ?s* 
g I a oO ege Chicago, III, [ College or Home Study? State whieh. eee celteis 
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Thousands of Wonderful Oppor- 
tunities in the Electrical Field 


ELECTRICAL EXPERIMENTER 
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The Trained Man Is Needed Everywhere 


By L. L. COOKE, 


Chief Engineer, Chicago Engineering Works 


USINESS conditions throughout 
«America and even the world to- 
day are such that there are now 

truly wonderful opportunities for 
trained men in the electrical field. The 
electrical business has grown so fast 
and electricity is being continually ap- 
plied to so many new uses that the 
demand for trained electrical men is 
growing faster than the supply. 


Even on the farm electricity is now 
becoming common and thousands of 
farm lighting and power plants have 
already been installed. ‘This shows 
how broadly electricity: is applied to- 
day. and suggests something of the 
very great demand tor hundreds of 
thousands more of trained electricians. 


“Where will we get the men,” is the 
question heard on every side. Elec- 
trical Manufacturers are spending 
thousands of dollars a week advertis- 
ing merely for help. Look at the Help 
Wanted” columns of any newspaper 
and see for yourself the demand tor 
trained men. The salaries paid to 
young men with a thorough know!- 
edge of electricity are unbelievable. 
The size of the pay envelopes going 
into the pockets of electrical workers 
every week reflects the scarcity of men 
to fill these responsible positions. So, 
not only is the electrical field greatly 
vacant now due to the absence ot elec- 
trical men enlisted in the war services 
of our government. but it will be more 
greatly vacant when war’s results are 
counted, and the need for men to fill 
the industrial places of our soldiers 
and sailor boys will swell the demand. 


Moreover. the reconstruction and 
readjusting periods to follow jin the 
war's wake are going to increase the 
employment of electrical workers be- 
yond even the natural immense re- 
quirements. Electricity is yet to do 
its biggest services to the world after 
the war. Tho unlimited are its boun- 
daries now, electricity and men who 
know its functionary phases and op- 
erations will have even wider scope 
and opportunity for years after peace 
is declared. 


The most vital question for the 
young’ man ot today to answer js not 
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“Shall I enter the electrical profes- 
sion?” but “What is the quickest, easi- 
est and surest way to beconie a trained 
electrical man?” Time was when it 
took trom three to four years to turn 
ott an accomplished electrician who 
could be entrusted with any job that 
came along. Only a few years ago it 
used to cost thousands of dollars to 
make an accomplished electrician, 
which amount was made up in ex- 
pensive tuition, board, etc., as well as 
money lost in non-production while 
the student was learning. Hundreds 
of thousands of dollars were Jost in 
thts manner because the student, sel- 
dom, tf ever, is a producer while 
studymg. This means a tremendous 
loss to the nation. as a minute’s re- 
flection will readily show. 


Correspondence instruction has changed 
all this. By this method the student wastes 
no time on unnecessary branches. He gets 
exactly the training he will use in practical 
work and throughout his entire course he 
has the direct personal instruction of Ss pe- 
cialists in the branch he has selected. 


Further, he can do his studying at home, 
in his spare time. He does not have to give 
up his regular job until he has qualified as 
a Certificated Electrician and is ready to 
enter his new profession. Think of the 
thousands of dollars this one great feature 
of correspondence iustruction has saved 
this country in the past year alone. 


I urge every young man with ambition 
and pluck to grasp the opportunity that 
present conditions offer the electrically 
trained man. Don't hesitate because of age 
Or experience. Young men, boys and old 
men are needed and must fill the gaps to 
keep business going. Do your part. Pre- 
pare yourself for a real position by special- 
izing in some branch of electricity. All you 
need is a few months’ Practical, snappy in- 
Struction from a competent engineer and 
you will be ready to go after some rea! 
money. But do it now. Our boys are re- 
turning filled with ambition, strong and 
healthy after two years’ out-door living, 
How can you hope to compete throughout 
the reconstruction period without the spe- 
cial knowledge and advantages training will 
give you? . 

The Chicago Engineering Works are 
ready to help you. A specially designed 
course has been prepared that will fit you 
in the shortest possible time to take up the 
extremely interesting and profitable work 
as a Certificated Electrician. The course js 
the result of many years’ teaching of voung 
men in this vast field. It is intensely prac- 
tical. Jt is highly condensed, simplified, 
up-to-date and complete. You can make a 
splendid success in this study, and the 
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school will guarantee, under bond, to return 
every cent paid for tuition, if you are not 
entirely satisfied when you receive your 
Electrician’s Certificate granted you as a 
graduate of the school. We teach contract- 
ing and electrical drafting along with the 
course and hundreds of our graduates are 
now successful contractors. 

You can take the entire course in your 
spare time. No interference with your 
regular duties. We understand just what 
you must know and have devised a really 
wonderful way of instruction by mail. We 
have trained thousands of men and will 
train you to your complete satisfaction or 
the course will not cost you one cent. 

Remember, that you will not be under the 
slightest expenses except the tuition price. 
A splendid Electrical Outfit is given free 
to every student and much of the training 
is done by actual work with this outfit. 
You have no car-fare or living expenses 
as you would have if you studied at a 
trade-school. You don’t have to buy your 
outfit, or pay for the maintenance of ex- 
pensive school equipment as you would 
elsewhere. The electrical ontfht which we 
give every student includes Electrica] Tools, 
Instruments, Materials, etc., and is given 
absolutely free. 

The price of the course, you can pay in 
small installments if you want to—in other 
words, you can pay as you go along. These 
Payments you can take out of your salary 
which you receive from your regular em- 
ployment, it not being necessary to give 
this up until you are fitted and ready to 
take a good position as a real electrician, 

ne excellent feature of the assistance 
the Chicago’ Engineering Works is giving 
young men to help them succeed is the free 
employment service. The standing of the 
school is so high and the quality of students 
so well known that many firms rely en- 
tirely upon our graduates to fill vacancies 
in their staffs. We are continually receiv- 
ing requests from employers to send then 
trained Electrical men. We assist our 
Students to good positions and keep in 
touch with them for years, helping and 
advising them in every way possible. 

] cannot urge all young men too strongly 
to get into the field of electricity. I know 
the vast opportunities for bright men and 
the opportunities have never been better 
than ‘hey are now and will be for the next 
ten years. The industry needs you and 
will give you a good chance to make a suc- 
cess of your life. Write us and let us tell 
you all about what we can do for you. 

We have just prepared a new book on 
Electricity and its Opportunities and I want 
to send you this wonderful book—FREE. 
Write me personally telling me just what 
you are doing and what you would like 
to do. I'll gladly answer your letter myself 
and give you the benehts of my many 
years’ experience in this field. But what- 
ever you do, don’t neglect the golden oppor- 
tunity now offered live men. Address L. L. 
Cooke, 443 Cass St.. Chicago, IIl—Ady. 
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A Real Position 
Like This—For You 


The country needs thonsands of trained, Certificated 
Electricians to fill good positions—and at big pay. It’s 
all a matter of knowing how, and I will teach you by 
up-to-date, modern instructione You can learn at home, 
without interfering with your regular work, by my highly 


successful method of Home Instruction in Practical 
Electricity. 


Prepare NOW and be ready 
in a few months to earn your 
$46 to $100 A WEEK 


‘Send for this Book 


My book. “HOW TO BECOME AN EXPERT ELEC- 
TRICIAN,” has started thousands of young men on the 
way to splendid success. «A new edition of this has jnst 
been printed. 1 want every yonng man interested in 
Electricity to have a copy. and will send you one, ABSO- 
LUTELY FREE and PREPAID. Write me today. 


How I Train My Students 


As Chief Engineer of the Chicago Engineering Works 
I know exactly the kind of training a man needs to 
enable him to get and hold good positions, and to earn 
big pay. I have trained hundreds of men who are holding 
splendid electrical jobs. 

I give each of my students persona! attention and a 
complete and thorough training. I give him a SPLEN- 
DID ELECTRICAL OUTFIT FREE. and much of the 
training is done by actual work. When my students 


_ ©, COOKE, Chief Engineer 


CHICAGO ENGINEERING WORKS 
Chicago, Ill. 


YOU CAN DO IT 


441 Cass Street Dept. 25 
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graduate and receive their Certificate, they are ready for 
a real position. But still morc, at any time you wish you 
can come to our splendidly equipped Electrical Shops for 
special training. No other school can give you this. 


A Real Opportunity for YOU 


Wishing is never going to make your dreams come 
true. You’ve got to study—to learn. A man is worth 
possibly $2 or $3 a day from his neck down—-and no 
more; but there is 70 limit to what he can be worth trom 
his neck up. . 

A trained mind is what gets the big pay. It is this 
training that you need. and I can train you in a few 
months. Are you ambitious to make a real success— 
then send ime the coupon—today. 


Electrical Outfit FREE 


To every student who answers this ad I am giving a Splendid 
Electrical Outht of standard size Electrical Tools. Instruments, 
Materials. etc., absolutely frec. Furthermore, to every Electrical 
Student I give a truly valuable surprise that I cannot explain 
here. 












Free Employment Service 


[ am continually receiving requests from employers 
to send them trained Electrical men. I assist my 
students to secure good positions. I keep in 
touch with them for years, helping and ad- 
vising them in every possible way. 


Write Now—Don’t Delay 


Delay never got you anything. <Ac- 
tion is what counts. Get started— 


= i. ane 
and get started now. Write me ° M33 = 
> ? , 
send me the coupon right NOW’. eo 
eee 
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Study these microphotographs! 


A—New ordinary steel needle. 
B—Ordinary stee! needle after playing 


ona Tecord. Note the tcorn point? 
C—New Sonora Semi-Permanent Sil- 
vered Needle. Note that the parallel 
sides (which ara nof tapered) always 
At record groove perfectly. 
O—Sonora Needle after playing one 
record. No perceptible wear. 
E—Sonora Needle after playing over 
fifty records. Needle has worn dawn, 
but fs in perfect Playing condition. 


Preserve Your Phonograph Records 


Sonor, 


CLEAR AS A BELL 


Semi-Permanent Silvered 


NEEDLES 
Replace steel needles! 


They play 50 ta 100 times and are 
used on ALL MAKES of steel 
needle records. Unequalled for can- 
venience, economy, improvement of 
mellowness of tone and the ji 
creasing of Jife of the records. 
Loud—Medium—Soft 
30c per card of 5. In Coneda 40c 


FREE I te ¢ Sonora Needle will be sent 


Eonrequest. Write for it 
Sonora Phonograph 
Sales Campauy, Inc. 
GEORGE E. BRIGHTSON, President 

279 Broadway, Dept. G., New York ' 
Toronto: Ryrie Building 


CAUTION! Beware of stmilarly con- 
structed neadlas of Inferior quality 


in: 
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Dont Grope for Words 
eh Ope er 





We sre ali trying to SELL some- 
tbing—it may ba brains, or 
automeblijes, or soan—but words 
ere the universal medium of ex- 
change. LEARN TO USE THEM 
CORRECTLY —?rRGFITABLY. 
Get a command of English! 
Spend a few minutes daily with 
— = Grenville Kieiser’a Afail Course. 

in Practical English and Mental Efficiency. It will 
sorely teach yon how to 


Use Good English — and Win 


Enlarge your Stock of Words—Use the Right 
Word ia the Right Place—Write Compelling 
Business Correspondence, Stories, Advertise- 
ments, Speeches—Become an Engaging Con- 
versationalist — Enter Good Society, ete. 
Ask for frea particulars today. 
We send them by mail. No agent will call. 


FUNK & WAGNALLS COMPANY, Dept. 267, NEW YORK, N. ¥. 
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Rider Agents Want 
Every where to ride ices 















and exhibit 
tha new Ranger’ Motorbike’com- . 
pletely equipped with electric lighte= ~ 
andborn, carrier, atand, too) tank : 
coaster-brake, mud guarda an 
anti-akid tires.Choica of 44 other 
styles, colors and aizta in tba fa- 
Mota ‘"Ranger” line of bicycles. & 
OELIVERED FREE on anprova\ i. 
and 30 DAYS TRIAL. Sendfor big . 
frea catalog aod particalara of our 
Factory-direct-to-Ridar marvelovua ¥ \ 
offera and terms. 
TIRES Lampe, Horns, Wheels, 
: Sundries, and parts for 
all bieyclea—at half usual pricéa. 
SEND ND MONEY bot tell os — 
exactly what you need. Do not SO you iy! 
getour prices, terms and the big FREE catalog. 


M E A D CYCLE COMPANY ‘\ 


Dept. D107 CHICAGO 
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THE ORACLE 


(Continued fram page 46) 





also, the armature may rub against the 
field poles, and this can be easily ascertained 
by removing the armature and noting if 
there are any shiny spots on the field 
poles or armature core. 


ELECTRIC ARC TEMPERATURE 

(998) James G. Peck, Elmira, N. Y., 
says: 

Q. I. What is the temperature of the 
electric arc produced between two % inch 
carbons? 

A. 1. In regard to data for building an 
arc light from two % inch diameter carbons 
to give vou a temperature of 3,500 degrees 
Centigrade, any arc, Jarge or small, gives 
about the same temperature rougltly speak- 
ing; the large arcs using larger carbons 
simply giving a greater quantity of heat, 
but not a higher temperature. The electric 
arc will give you the greatest temperature 
of any ordinary source of heat known. 
The average arc, using % inch carbons, 
either cored or solid, consumes about 5 
amperes, on 110 volts, and the candle pow- 
er is about 1200. 

Appended are some interesting ltigh tem- 
perature sources of heat: 


BusiSet y Dune t, oxcc-eese uae ee 1,870 deg. C. 
Oxy-coa] gas flame........... 2,000 
Oxy-hydrogen flame........... 2.800 
Oxy-acetylene flame........... 3,500 


Electric arc (furnace).........3,500 


RADIO LOOSE COUPLER DESIGN 

(999) Alvin Harrison, Albert Lea, Minn., 
asks : 

Q. f. Several questions on designing 
loose couplers for wireless receiving circuits. 

A. I. In standard practice it is usual to 
provide both primary and secondary coils 
with loading inductances, these inductances 
being either a separate part of the circuit, 
or else combined with the coupler windings 
themselves, preferably the latter. 

The primary as well as the secondary 
circuits are, in the most efficient design of 
coupler, made so as to form a continuous 
coil capable of being tuned to the highest 
wave length which it is desired to receive. 
Any other form of loading inductance which 
is separate from the windings of the coupler 
only form a source of Joss, for it requires 
a certain amount of energy (I°R) to excite 
this separate loading inductance, and, as it 
does not form a part of the main coupler 
winding, and is not useful im producing a 
part of the common electromagnetic field 
which transfers the energy from the pri- 
mary to the secondary circuit, as you will 
see, in any event then it must be a source of 
unrecoverable loss. 

We would refer you to a very good article 
on “Building a 20,000-meter Undamped Re- 
ceiving Set,” by William Burnett, Jr., page 
258, August, £917, issue; also 

“The Design of Large Radio Receiving 
Transformers,” by Chas. §. Ballantine, Ra- 
dio Engineer, page 732, February, 19f7, 
issue. 

“The Calculation and Measurement of In- 
ductance,” by H. Winfield Secor and Sam- 
vel Cohen, P rts 1,2 and 3, which appeared 
in the March, Apri] and September, £917, is- 
sues. ——————_——__— 





PECULIAR SPARK BALLS. 

(1000) R. J. O., San Antonio, Texas, 
writes : 

QO. 1. 1] ama reader of the Etecrricat 
EXPERIMENTER and desire some information 
regarding an experiment performed in my 
“Lab” some time ago which ] am at a loss 
to know “the why and wherefore” of. 
Thus: I made a solution of Sodium Chlorid 
and water, ina small beaker. (See sketch.) 
Using a current of £10 volts and a small 
telegraph key to open and close the circuit, 
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T connected it as shown in the “hook up.” 
] proceeded as in sending a telegraph mes- 
sage and found that a rapid movement of 
the key produced a stream of what appeared 
to be sparks between the neg. (—-) pole 
about 1/32 of an inch above the solution. 
The so-called “sparks” will continue to ap- 


Solution of — ih 
sooiun Chiariaeg= 





First Stage of ‘‘Spark Ball’ Experiment. 


pear as Jong as the copper wire lasts. (It 
melts rapidly). My question is “What are 
those sparks?” If not sparks, what is it? 
A. I. The experiment which you describe 
is nothing new and is well known to those 
who have experimented with electrolytic in- 
terrupters a good deal. This experiment 
can be performed not alone with sodium 
chlorid, but with almost every acid. Pro- 
viding the current is strong enough, a bal] 
of fire will appear at the end of one wire 
which touches the surface for the following 
reason: As soon as the point touches the 
liquid which has a more or Jess high resist- 
ance, the solution at this point immediately 
Starts to boil. At the same time hydrogen 
gas is evolved, and the electric current set- 
ting fire to it explodes this minute quantity 
of gas, thereby giving rise to a small ex- 
plosion. This phenomenon occurs in very 





Second and Third Stages of ‘‘Spark Ball’ 


The Theory of Its Action Is 
Very interesting. 


Experlment. 


rapid succession, and the explosions take 
place several thousand times per .second. 
Mr. H. Gernsback some years ago obtained 
quite large “fire balls” of this sort by using 
a fine carbon pencil as one electrode. 


200 WATT TRANSFORMER DATA. 


(£001) James Dicks, Delhi, La., inquires: 

0. 1. Please give me data on 200 watt 
step-up wireless transformer for operation 
on 110 volts, 60 cycles. 

A. 1. The laminated sheet iron core for 
this transformer should measure, for a 200 
watt transformer, 10% inches long by 6% 
inches wide and I x } inch in cross-section. 
The primary winding, placed on one of the 
long Jegs. should comprise 660 turns No. 
15 B. & S. gage D.C. C. magnet wire. Be- 
fore winding on the primary coil, the iron 
core leg should be insulated with four lay- 
ers of oiled linen or Empire cloth. 

The secondary winding should comprise 
17 pies or sections, each 14 inch thick, with 
paraffin paper discs between them when 
assembled. The size of the secondary wire 
should be No. 34 B. & S. gage D. C. C. and 
3.7 pounds of secondary wire are required. 
There should be about 35,000 turns in the 
secondary, and the secondary voltage with 


(Continued on page 52) 
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Western Union’s Think of an ar How if was 4s WESTERN UNION 
my of 50,000 men found that there were no 


1 and women, dif- courses covering completely 
Bic Problem fering greatly in Solve d and thoroughly the highly 
ability, adaptability and previous training — specialized telegraph business, it had special 
remember that all of them were self-supporting texts written by its own experts, who thus be- 
wage-earners, who could not afford to let any- came the personal instructors of its employes. | 
thing interfere with their regular occupations — consider After careful inquiry, the Company decided 


that it was their employer’s desire to make intensive train- th . ° 
: : ; : ; at rrespo ™m 
ing practical for all, without lessening their present effi- id ae a peep OT ae een methog 


Be ration tice pT Sa Naples ae flexibility would meet any individual needs and circum- 
es itusidertook to make it possible for any of its 50,000 stances. And finally WESTERN UNION arranged to loan 
: the price of the Course to deserving employes who might 


Peroni aller cigllens coe! Mrgsicarants abe be unable to meet even the moderate fee asked for training. 


The actual conduct of courses and instruction was entrusted to the American 
School of Correspondence, Chicago, whose Educational Charter and 22 years’ 
successful experience éminently fitted it to carry out WESTERN UNION’S 
plans to make special training possible to any of its 50,000 employes. 


Dont Dodge Promotion (| 


Whatever occupation you would prefer to follow you can’t dodge the fact that you’re dodging 
[ promotion — dodging the job ahead, with its guarantee of better pay—so long as you refuse 
) to train yourself thoroughly for the work you want to do. The man or woman with training 
is bound to Ppeecee 108 vcaaaN woes are me aa 
est commodity in industry. A glance zc the “Help 
Wanted” seta i a daily paper ee aggnon MERICAN SCHOOL 
—- uic r : ; 
put to your boss —will quickly prove this. The Ameri - Dept.w7445 CHICAGO, U.S; A. 
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can School can properly develop your natural ability 
—make you a thoroughly skilled worker. A small part 
of your spare time—some of the hours you now waste— 
invested in systematic study will soon fit you for the 
position, and pay, you want. 





Plense ecnd me booklet end tell me how 
I can Ait myeelf for the poslion marked X: i 


‘ ou ean Union Coorses Steam Engineer 





clephone Engineer .. Lawyer 
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the course — we'll refund every cent you've paid us. Full satisfaction 
or your money back is the only basis on which we accept students. If 
the fairness of this offer appeals to you—as it has to thousands—check 
and mail the Coupon for Free Bulletin. You assume no obligation. 
Addreea........... 


Pieters see cee ee eee 


i 
eee Draftsman and Designer ewe... BOsiness Manager 
we. Avtomobile Engineer ...Cert. Public Acecoontant 
7) en Avtomodile Repairmon cece. Accountant and Auditor 
= AirPlane Mechanic ws vee. Book keener 
ee tligh SchoolGradvate ssa... Stenorrapher 
; .Pirec Imagranee Expert 202 wu... Gen‘l Educetion Course 
‘ sanitary Engineer see. om, School Branches 
és 3 . vevcse- Heating end Ventilating ssasee Electrical Engineer 
We will! train you on a make-good basis—allow you to test out the prac- Engincee swseee-Edcetric Light nnd Power 
° = 6 conse Master Plumber Superintendent 
tical value of any Course by covering the first ten textbooks without ae... CASH Engineer - Hedroelectrie Enginecr 
sels . : ' : A 7 4 Structural Engineer Wireless Operet r 
risking one Cent. This means that if youre not Satisfied with your Michariesl"laeincer ier” Beare 
progress — if you find you’re not getting money-earning training from vShop Superiatendent ves Bilding Contractor 
| >. 
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Tires at Wholesale 


Save 1/3 Your Tire Cost 


Tires Tubes ‘“*Armor”™ 
30x3 $13.60 $2.90 $3.00 
30x3% 17.00 3.45 3.60 
32x 314 19.65 3.60 3.60 


Other stzes quoted on request. 


Order these 5.000 mile Beacon"‘Rib-Skid”’ 
Tires, Red Tubes and “Inside Armor”’ 
at above prices on money-back approval. 
or Write at once for full description and our 
plan Of selling First Grade, Fully Guar- 
anteed Tires. etc., direct-to-you at whole- 
sale prices, Give size of tires and name of 
car. Address 


TIRE CO., 659 7th Street, RACINE, WIS 


Pocket Tool Chest 


Strong Krife WePhers QO Toolsin] , 
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Leather Punch Hoo! Hook 
Swedging Awl Wire Cutter 
Sercie Driver Serete Bit 


Alligator Wrench 

Fach a sttong. practical ; 
tool. As easily carried as Flican 
a 3-Diade knife. and has , 
no fore Parts. Leneth. 4 Wunderknif 
in. Etiers and wire cut- 
ters are drop-forged tool 
steel — cut barbed fence 
wire as easily as 8-inch 
pliers. Blade Is tempered 
entlers’ steel. Each tool 
works Independently. Once used. 
always carried by Electricians. Ralle ; 
way Man, Motorists, Mechanics, Horsemen, 
Sportsmen. 

Sent postpoid in f°. S. for $1.75 (add Se if inaured). 

Highest quelity construttion. fully guoronteed. 


s e 8 4 = > 
Elican Specialty Co, °7* digrchants Bank bids. 



























, BIG PROFITS forYou 
inHB BATTERY CHARGING 


Start now to build big battery business. Oppor- | 
tunities best this season—more old cars dMven— 
new Fords with storage batteries. HB users are 
easily clearing 


$100 to $200 Extra Profit Every Month 


Some aven more. Get ln the game! Thls HB 7. a 
Battery Charrer rechar&es 1 to 7 auto batteries 
at once. Current cost I2c to 15¢ per battery. 
Motoriat peys 75c to $1.50. Figure your profits. 
Noelectricalor mechanicale xperiencereaulred to 
operate. No expensive rencwals or adjustments, 
$2 Puts Thia Monsy-Moker in Your 
Gerage on Money-Back Gueranteo 
Balance In 9 monthly payments of $20 
each. Earnings easily pay for machine. ) 
Pia Sour $25 initial payment check to this 
ad and send today for trial order. You 
run ao tisk under HB Absolute Money. 
Back Guarantee. Don’t delay. Getbusyl i 
Get those profits! w 4 
HOBART BROS. CO., Box5E,Troy,O. 


MUuUccesesf uc MAanu/acturera since 1595 


oo URULELE 5 


Uf yoo play quaint, dreamy Hawalian music Pil 3 
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or latest songs on the Ukulele you wi}ibe ° 
wanted everywhere. We teach by mail 20 i ° 7. 
simple lessons; give you freeagenwne Ly ° / 
Hawatian Ukulele, music, everything— 0) * / 7% 
Ask us to send the stary 

of Hawaiian music. You Will fove 1r. 

No ob!igation—absolutely free 


noextras, 


e ’ 
— 
.a = 
oS The Hawaiian Institute of Music i og 
1100 Broadway, Suite 1106,NewYork ¢/4 


BUILD A $100. 
PHONOGRAPH 


Assemble your own Phooograpb 
Po it rourself aasily. 
Have the finest machine. 
Astounding saving. Wa 
& silva you the phonograph 

isecrets. Completa instruo- 
uups 10 cents, 


ELECTRO MECHANICAL PARTS CO. 
160 N. Wells St. CHICAGO 
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"Like learaing a tune—and eseaty.’” Our Disc Records 
repeat the correct eccent_and_ pronunciation ontil you 
knowit, Fanilpandfnendsenjoy langonce atudy by tbc 
LANGUAGE e-PHONE METHOO 
_ And Rosenthal’s Practical Linkuistry 
War has created volimited opportunities far 
those who know Isnguages. eDare now to 
better your position er increase your | 
Used and recommended by educators in leading 
. Write for booklet and Free Trial Offer. 
THE LANGUAGE PHONE METHOO 
931 Putnam Byllding. 2 W. 4$th St..n.¥, 
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Bimnle, 
sturdy construction. 
Low cost of up-keep 
and operation. Can- 
tliever springs 1D rear, 
Comiortable E.Z riding whe ' 
Dealers Wanted [meds delirerics, Fifth specess: 

@] year. cas Pot. ibe 
ges a ae ee deslers‘ fersitor?. Wonderful opportunities. 
Write or Wire : 


THE SENECA MOTORCAR CO., 45 Scoeca Factory, FOSTORIA, OHIO 
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(Continued from page 50) 


all primary turns in use is 5,890. The sec- 
ondary voltage is increased in proportion as 
the number of primary turns in circnit at 
any time are decreased. Tlie secondary leg 
of the core should be well insulated with 
10 layers of oiled linen before placing the 
pies 10 place. 


NEUTRAL POINT OF D. C. DYNA- 
MO AND A. C. MOTOR 
SPEED CHANGES. 

(1002) R.G. LeTournean, Stockton, Cal., 
asks the Oracle: 

Q. 1. Several questions concerning the 
shifting of the ueutral point on a D. C. 
generator and speed changes of induction 
motors. 

A. 1. The neutral point on the commn- 
tator of the D. C. generator changes at least 
slightly with changes in speed of the arma- 
ture as you mention, unless the machine 
has one of the following precautions taken 
in its design: The machine might have a 
very powerful field. which would cause a 
very even aud rigid distribution of the flux 
at the pole tips; the machine might be pro- 
vided with interpolys, such as provided on 
any one of the leading machines on the 
market at the present time, which tends to 
preserve an even distribution of the field 
Hux, and thus to preserve a practically fixt 
neutral point, thus obviating the necessity 
for shifting the brishes. even on over- 
loads of 50 per cent. Or again the macliine 
might be provided with variable air gaps 
between the field pole tips and the armature, 
such as in the Stow design, where al] of 
the field poles are geared together by means 
of worms and gear rods to a common hand- 
wheel on the top of the machine, which 
enables the field poles to be advanced toward 
or receded from the arinature and the air- 
gap flux distribution varied. 

You are correct in assuming that several 
different speeds can be obtained from an 
A.C. motor by changing the groupings of 
the field poles, i.e., by changing the number 
of poles, such as by causing the field to pro- 
duce + poles, 6 poles. 8 poles, and so on. 
This system is adopted in some of the lead- 
ing A. C. motors now on the market. You 
will find data on this subject by referring 
to books on A. C. machinery. 


A.C. TEST FOR “SHORTED” ARMA- 
TURE COILS. 

(1003) Ear] E. Teater, Wheeling, West 
Va., writes the Oracle: 

Q. 1. For data ona simple A. C. testing 
scheme for short-circuited armature coils. 

A. 1. Herewith we describe an A. C. 
testing device for determining whether 
armature coils are short-circuited or not and 
which is used in repair shop work. The 
small transformer has a single winding on 
it, which is excited with alternating cur- 
rent suitably controlled by connecting it in 
series with a lamp bank or choke coil, etc. 
Using this transformer primary, as it may 
be called, and holding it in contact with the 
armature, in successive positions, as the 
armature is turned from coil to coil, there 
is Set up thru the armature core a magnetic 
flux, which induces a current in the arma- 
ture windings. If one of the coils happens 
to be short-circuited, as becomes appareuit, 
this current will heat up the coil. Also by 
turning the armature a coniplete revolution 
and holding a small piece of iron against it, 
the coils being tested tor short-circuits will 
be easily located, as the piece of iron held 
near the coil will vibrate. due to the result- 
ant magnetic field set up by this coil and the 
current passing thru it. The transformer 
device should not be put in position nor 
removed while current is flowing thru the 
magnetizing coil of course. 

To make this testing transformer, a 
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laminated sheet iron core of the shape in- 
dicated in the diagram is built up, and it 
may be riveted at several points. It should 
have a width equal to the approximate 
length of the armature, and also a pole- 
face curvature as nearly like that of the 
armature core as possible. The winding on 
this transformer may, for a small size de- 
vice to be used in testing out small magneto 
or auto lighting dynamo armatures, be com- 
posed of about 75 turns of No. 14 B. & S. 
insulated magnet wire. 

A very satisfactory and simple test for 
short-circnited as well as open-circnited 
armature coils can be carried out by con- 
necting a buzzer across the brushes, and 


‘thus testing from bar to bar with a 75 ohm 


telephone receiver. If a coil is short-cir- 
cnited or partially short-circuited, then no 
sound or a weak sonud will be heard in the 
telephone receiver. It has been fonnd that 
this test will give better and more accurate 


AC. Testing 
Tron stforyner 


ToAC 


“ese See 


a Piece of iron 
#e 


Home-Made A.L. Tester for Short-Circuited 

Armature Coils. The Materlals Required to 

Bulid It Are Available About Any Shop. 
{ts Action is Simple, Yet Positive. 





results ina minimum of time, than is the case 
where the Wheatstone bridge is used. Open- 
circnited coils will manifest their presence 
when the proper bars are bridged by a very 
loud noise in the receiver. I]t 1s common 
practice in many shops to use this test in 
connection with the 110 volt, 60 cycle A. C. 
lighting current, the necessary current being 
past tliru the armature in series with a 110 
volt lamp. 

lf vou have a good voltmeter on hand or 
posibly an ammeter without the shunt on it, 
you can also make tests quickly for open or 
short-circuited coils or grounds by the bar- 
to-bar test, passing direct current thru the 
brush points on the comniuitator. For this 
work the armature is usually mounted in a 
testing cradle, comprising a wooden frame 
and one upright which carries a pair of 
adjustable copper or other brushes which 
wil] transmit the testing current to dia- 
metrically opposite points on the commuta- 
tor, for the two-pole armature, or four 
points uinety degrees apart for a four-pole 
armature. In any case where the telephone 
receiver and A. C. or buzzer method are 
used. or the voltmeter method, the criterion 
of the tests for a perfect armature is to 
obtain a similar or very closely similar de- 
gree of sound in the receiver for each coil, 
or an equivalent similarity in the voltmeter 
readings for every coil on the armature. 
any appreciable difference is noted in the 
meter readings or in the telephone, then the 
connections of the commutator, and also 
the Jeads of the coils should be carefully 
examined. Sometimes a high reading will 
result from a poorly soldered Jead con- 
nection to the commutator bar, which on a 
superficia] examination may appear to be a 
first-class soldering job. 
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Always in 
Ihe Holoon 
$30 a Week 











HERE are 
only a few 
$50,000 jabs— 
yel of al! the men in 
the country it is dif- 
ficult to find enough 
to fill the few big 
jobs available. There are plenty of men for 
the $2§-a-week positions—but the thousand- 
dollar-a-week openings “go begging.” How 
this young man trained himself for earn- 
ings of $50,000 a year is one of the most 
interesting chapters in the annals of even 
present-day fortune making. This is the 
story told mc, almost word for word, by 
the young man who did it. 

“Three short years ago I was $5,000 ‘in 
the hole’—and carning $30 a week. I had 
a wife and two children to support, and I 
used to worry myself sick about the future. 

“Today—it seems like a drcamal] my 
troubles are over. J am worth $200,000— 
enough to keep me and my family in com- 
fort for the rest of our lives. } own two 
automobiles. My children go to private 
schools. 1 have just purchased, for cash, 
a $25,000 home. I go hunting, fishing, 
motoring, traveling, whenever I care to. 


his will, 


$6 per me Say in all sinecrity that what I 

have done 1 believe any one can do. 
I am only an average man—not : ‘brilliant’~ 
have never gone to college—my education 
is limited. I know at least a hundred men 
who know more than I, who are better edu- 
cated and better informed—and their carn- 
ings prohably average less than $50 weekly 
while my income is over $t,000 weekly. I 
mention this to show that earning capacity 
is not coverned by the extent of a man's 
education—to encourage those who have not 
had the advantage of a comprchensive educa- 
tion. 

“What, then, is the secret of my success? 
Let me tell you how it came about. 

“One day, about three years ago, some- 
thing happened that woke me up to what 
was wrong with me. It was necessary for 
me to make a decision on a matter which 
was of little consequence. I knew in my 
heart what was the right thing to do. but 
something held me back. I said one thing, 
then another; I decided one way, then an- 
other. I couldn't for the life of me make 
the decision I knew was right. 

“I Jay awake most of that night think- 
ing about the matter—not because it was 
of any great importance in itself, but be- 
cause I was beginning to discover what was 





§ Used to Worry 
About Money Malters 


“At Dawn the 
Flashed on 


How a young man jumped from $30 a 
week to $50,000 a year. 
success he attributes to the way he uses 
“What I've done, I believe any- 
one can do,” he says. 
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His remarkable 


wrong with me. Along 1 
towards dawn the [PL « 
answer flashed on me i] way 
and I resolved to 
make an expcriment. 
} decided to cultivate 
my will power, believing that if I did this 
I would not hesitate about making decisions 
—that when I had an idea } would have 
sufficient confidence in myself to ‘put it 
over’—that I would not be afraid of mvysclf 
or of things or of others. I felt that if I 
could smash my ideas across I would soon 
make my presence felt. I knew that here- 
tofore I had always berged for success 
had always stood, hat in hand, depending 
on others to give me the things I desired. 
In short, I was controlled by the will of 
others. Henceforth, I determined to have 
a strong will of my own—to demand and 
command what 1 wanted. 





¢¢ ITH this new purpose in mind, I ap- 

plied myseif to finding out something 
more about wil) power, and in my inves- 
tigation I encountered the works of Profes- 
sor Frank Channing Haddock. To my 
amazement and delight, I discovered that 
this eminent scientist, whose name ranks 
with James, Bergson and Royce, had com- 
pleted the most thorough and constructive 
study of will power ever made. I was 
astonished to read his statement, ‘The will is 
just as susceptible of devclopment as the 
muscles of the body!’ My question was 
answered! Eagerly I read further—how Dr. 
Haddock had devoted twenty years to this 
study—how he had so completely mastered 
it that he was actually able to set down the 
very exercises by which anyone could de- 
velop the will, making it a bigger, stronger 
force each day, simply through an casy, pro- 
gressive course of training. 

“It is almost neediess to say that I at 
once began to practice the exercises formu- 
lated by Dr. Haddock, and I need not re- 
count the extraordinary results that I ob- 
tained almost from the first day. You 
already know the success that my developed 
power of will has mrade for me. 

“People sometimes worry because they 
cannot remember or because they cannol 
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1 fiow Own o 
$25.000 Home 


concentrate, The 
nore ele truth is, will 
mbaed te fl powcr will enable 
them to do both. 
The man who 

fr can use his will 

—— can not. only 
Go Traveling concentrate and 
Whonever | Want to remember, but 
can make use of 

these two faculties. And } want to 
leave this one word with you—no 
knowledge, no plan, no idea is worth 

a penny unless it is used—and it cannot be 
used unless some one's power of will does it!” 


¢ 








ROF. Haddock's mbes anu excreises 17 

will training have been placed in book 
form, and |] have been authorized by the 
publishers to say that any reader who cares 
1o examine bis startling book on will power 
may do so without sending any money in 
advance. In other words, if after a weck’s 
reading you do not feel that “Power of 
Will” is worth $3, the sum asked, return it 
and you will owe nothing. 

When you receive your copy for examina- 
tion I suggest that you first read the articles 
on: The Jaw of great thinking; How to de- 
velop analytical power; How to guard against 
errors in thought; How to drive from the 
mind unwholesome thoughts; How to de- 
velop fearlessness; How to use the mind in 
sickness; How to acquire a dominating per- 
sonality. 

It is interesting to note that among the 225,000 
awners who bave read. used and praised "Power 
of Will” are such pronunent men as Judge Ben 
I, Lindsey; Supreme Court Justice Parker; Wu 
Ting Fang, ex-. S. Chinese Ambassador: Gov. 
MeKelvie of Nebraska; Assistant l’ostmaster- 
General Britt; Generat_ Manager Christeson, of 
Wells Fargo Express Co.; E. St. Elmo WIS! 
Senator Arthur Capper. of Kansas, and thousands 
of athers 

AS n first step in wil) training, [ woutd suggest 
immediate action In this matter before you. It Is 
nal even necessary to wrile n tetter. tse the blank 
form below, if you prefer, addressing it to the )’el- 
tou Publishing Company, 30-5 Wileox Block. Merl- 
den, Conn., and the book will come by return mail. 
This one set may mean the turning point of your 
dife as If nas meant to ine and te 40 mz@y others. 
oer eee ee ee eee ete ee ee eee eee eo ee ee 
Pelton Publishing Company, 

30-J Wilcox Block, Meriden, Conn. 

1 wilhexamine a copy of “Power of WII)" at your 


risk. Lagree to remit SSor remajl the book In S days. 
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AC CU: 
F INDUSTRY 


Wonderful opportunities | 
oe. —great scope for advance: | 
ment —and_big pay — await you in the airplane 
industry. This does not mean actual flying, but 
in any and all of the various branches of the in- 
dustry. It isthe coming profession—the future 
means of transportation. U.S. Mail is already 
being carried by airplanes. Faetoriea are apringing up 
everywhere and trained men are iu big demand. 


ss 3 é 
Openings br Foy cn Sa inte tis 
Many Branches stil in its infancy asa 
mechanic, engineer, repairman, instructor, in- 
spector, builder. contractor, salesman or pro- 
fessional aviator. The minute you urderstand 
the science and mechanics Of 

aviation you canstepintoa 
high-salaried position. 
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We absolutely and unre- ‘9 
| servedly guarantee that a 
| our Home Training Course | 
will enable you to qualify for a good position as 
goon as you graduate, The Course itself has 
been written by noted aeronautical engineers, 
and covers the entire fundamentals of practical 
aeronautics. Every lesson 1s written and illus- 
trated so clearly that you cannot fail to under- 
stand it. But see for yourself. Take ten les- 
sons. Then if you are not satisfied you are not 
/out one cent. We guarantee satisfaction. 


Prepare Now for a 
Big Future 


Only by specialized instruction can you expect 
to succeed in aviation or in any line of business. 
Training alone will fit you for_a big job—and 

W is the time to begin. Check and mail 
the coupon for Big Free Bulletin and Money- 
Back Guarantee, 


AMERICAN SCHOOL 


OF CORRESPONDENCE 
Dept. F 7445 CHICAGO. (J. 5. A. 


TRAINING THE KEY TO SUCCESS 


"Please send Free Bulletin and vi 3 
explain how I can qualify for 
the position checked, 


«.-Higb School Graduate - -Lawyet 

«.-Electrical Engineer -. Business Menager 
-ouElec.Light & Power Supt. ...-Certified Pub. Accountant 
«Hydtoelectric Engineer Accountant and Anditor 
...-relepbons Engineer ..-Book keeper 

weTelegraph Engiveer -- stenographer 

-..Wirelese Operator ..Fire Insurance Expert 
«Architect --Senitary Engineer 
-«-Building Contractor «Master Plumber 

..Civil En gineer ~—Heating & Vent. Engineer 
-..5tructoral Engineer --..Aotomobile Engineer 

... Mechanical Engineer ....A0tomobile Repairman 
».shop Saperintendeot «Airplane Mechanic 
«steam Enginee? wweners) Edocation Course 
--Draftsman and Designer ....Commog School Branchee 

















Name athatteaannamaata wea beeGaeansettnteageane 


Or er ee ee ee om Doe 


Address... sae@ar rs TROP R Ean ee een saad eeeted ame 


Let Metrain YOU in 


My advice to you is to 
start right now to take my 


HOME COURSE 
IN AVIATION 


and prepare to fill one of the 
big jobs later. Wonderful! op- 
portunities. Trained men 
in biz demand, Prepare now 
for hig fature. Lessons are easy 
tounderstand. Write TODAY for 
my FREE BOOK, ‘The Science 
of Aviation.”’ and I will send it 

































Fert 3. aa amnbely and write you a personal letter 


the Royal Flying Corps, that will interest you. Address: 
CAPT. GEO. F. CAMPBELL, Chiel Jnstractar. National 
Aero lastitute, 538 S. Dearborn St., Dept. 7445. Chicago 


**SEXUAL DISASTERS ”’ 


is something different. Actual eases from pen of a physielan. 
Warns you against hundreds of sex evils in very plsin lan- 
Sent immediately. 


guake. More interesting than fiction. 
postpaid, for $200. MONQNGAHELA NOVELTY CO 
Box A-565. MONONGAHELA. PA. 
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Popular Astronomy 


Astronomical Distances 
(Continued from page 25) 


ured with considerable accuracy and is 
known to be four and a third light years. 
Tho there may be a few faint stars or non- 
luminous stars nearer to us than Alpha 
Centauri, and there is, in fact, one incon- 
spicuous star known to be slightly nearer, 
the distinction of being the nearest of the 
brighter stars has long been held by Alpha 
Centauri. As our own sun continues his 
journey thru the universe the two stars 
(our sun isa star just like Alpha Centauri) 
will finally draw away from each other 
after many ages have past and some 
other sun of space will be our nearest star. 
The distances that separate the stars from 
each other probably average as great as 
the distance from the sun to Alpha Cen- 
tauri. Wuthin a sphere whose center is at 
the earth and whose radius is five parsecs, 
or about sixteen light years, there are only 
about twenty known stars. There is there- 
fore small chance of collision among bodies 
that are so small in proportion to the tre- 
mendous intervals of space that separate 
them from each other. There is ample 
room for the individual stars to pursue 
their journeys thru space without interfer- 
ing with each other's motion so long as they 
are as widely scattered as they appear to 
be in this portion of the universe. That 
our own sun has continued its journey thru 
the universe for some hundreds of millions 
of years without any catastrophe such as 
would result from closely approaching or 
colliding with another sun of space shows 
on how grand a scale our sidereal system 
is fashioned. 


Stars that are ten, fifty or even one hun- 
dred light years from the earth are our 
near neighbors in space. They are the stars 
that show a slight displacement in the 
heavens or measurable parallax viewed 
from opposite sides of the earth’s orbit. 
There are probably a thousand stars among 
the hundreds of millions of stars within 
reach of the greatest telescopes whose dis- 
tances have been determined in light years 
by direct measurement of their displacement 
in the heavens resulting from the change of 
position of the earth in its orbit. The most 
distant of the stars are apparently immov- 
able in the heavens showing neither the 
effect of the sun’s motion or their own 
motion thru space. Methods for ascertain- 
ing the distances of many far remote stars 
and star-clusters have been devised, how- 
ever, and some comparatively recent inves- 
tigations have yielded determinations of the 
distances of these objects indicating that 
the diameter of the system of stars to 
which our sun belongs approximates to at 
least three hundred thousand light years. 
It is dificult to grasp the full significance 
of this fact. It means that hundreds of 
millions of the suns of space throng the 
visible universe at distances from us and 
from each other running into hundreds, 
thousands and even hundreds of thousands 
of tight years. The light waves from some 
tiny object that we can just barely glimpse 
in one of our great reflectors may have 
started on their journey thru space over 
one hundred thousand years ago when men 
of ue Old Stone Age inhabited our planet 
earth! 


Astronomers have found as a result of 
their investigations that the sidereal sys- 
tem to which our solar system belongs is 
in the form of a flattened spheroid with its 
longest axis in the plane of the Milky Way. 
We have shown in a preceding article on 
the Milky Way how all the various units 
of our system, stars, nebulae and star clus- 
ters are distributed with reference to this 
plane, including our own sun. The extent 
of this star system composed of hundreds 
of millions of individual suns in addition 
to nebulae and clusters is, as we have said, 
at least three hundred thousand light vears 
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along its longest axis, while globular star 
clusters distributed above and below its 
central plane have been found to be at dis- 
tances from it ranging from ten thousand 
to two hundred thousand light years. This 
entire organized system is our sidereal uni- 
verse. Space beyond is unexplored. The 
globular star clusters are the most distant 
celestial objects so far discovered. The 
spiral nebulae may be entirely within the 
umits of this system or future determina- 
tions of the distances of the fainter spirals 
may extend the limits set by the globular 
clusters to include spirals found to be stil] 
more distant. 

We can conceive the possibility that our 
sidereal universe, vast as it is known to be, 
may be but a unit in some still greater or- 
ganization and that other similar systems 
lie beyond the reach of existing telescopes 
at unimaginable distances of a higher order. 

The mind of man is overwhelmed by the 
thought of sidereal systems as vast as our 
own lying far beyond our ken. Whether 
or not such external systems do exist and 
are with our own sidereal system units in 
some still vaster creation we cannot know. 


£85 dilliares oe. MICS 
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Sun 
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fig. 


How Star Distances Are Measured by Means 
of Parallax. 


We have attempted to grasp feebly the 
vast expanses of time and Space that are to 
be found within our own sidereal system, 
but the finite mind of man cannot grasp the 
wonders of a creation in which our entire 
sidereal system may hold a position as sub- 
ordinate as does our own planet in the 
sidereal universe to which our sun belongs. 

The distances of stars are almost incon- 
ceivable to the human mind. They are 
computed by what is known as the parallax. 
In order to make this plain to the non- 
technical reader, Fig. 1 shows the method 
used. When the astronomer wishes to 
measure the distance of a distant star, he 
takes an exact observation of the star on 
January Ist when the earth is in position 
C. Then on July Ist he again observes the 
same star with very accurate instruments. 
Then he will have an angle A, B, C. The 

(Continued on page 56) 
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yee 
-and Earn Big Pay 






By our method of teaching, in your Spare time at Home 


You Can Soon Be A Trained Man 


Electrical, Steam, or Marine Engineer, or a Graduate in 
any of our numerous other Practical Business Courses 


Business Today Demands Trained Men— 


you know that. Your success in life depends upon how well 
you prepare for it. It’s a question of knowing your subject! 
Big business is looking, hunting, advertising—for big. 
trained men to accept good positions at big pay; such men 
are scarce; but there are always too many of the other kind. 
Which class are you going to be in 
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Electrical Engineer 





Tbe Desire G. Branch School of “Enguasring : 
ene reset You want to study with a Real School. The high stand- 
A ° 7 : . 
ing of the Jos. G. Branch School of Engineering may be 
Sa yee ie indicated by the fact that 
ty of —___~'— 


= We Trained Over 1000 Men for Government Marine Service 


Your Diploma 
No matter what linc of training you need, you will probably find exactly what you want in the list 
of our courses below. Each course is practical and complete, yet everything is written, illustrated and ex- 
plained so clearly that anyone who can read can understand it. Everything is made clear. You do not become 
involved in difficult technical matter which is of no value and discourages the student, but you go right 
straight through from the start to the finish—and then you've got it! You can’t fail if you will simply do 
your part, and follow our instruction. 


THE COURSE YOU WANT IS HERE 


Complete, Practical Correspondence Courses in 


Electrical Engineering Marine Engineering Practical Mathematics 
Stationary Engineering Drafting Ingenieria Electrica 
Power Plant Engineering Drawing & Designing (Spanish Course) 

Power Plant Accounting Practical Chemistry Mechanical Refrigeration 


VALUABLE BOOKS FREE 


We have published a Library of Valuable Business Books covering each of the above courses, 
and we are furnishing a set free to each enrolled student who answers this ad. These are all 
standard books. each by an authority on the subject. The a 
books above may be worth many times the cost of the course. ,----- Cut Out and Mail. -NOW 


Here is the Library that goes with the Electrical course: USE THIS COUPON 
Jos. G. Branch School of Engineering 


Practical Electricity The Electric Motor ( Dept. 1S, 542 S. Dearborn St.. Chicago 
Alternation Currents Simplified You may send me, free full information about your 
, a ' : ‘ special offer on course checked below: 
Electric Wiring Practical Mathematics : Electrical Engineering Marine Engineering Practical Mathematics 
i Statlonary Engineering Drafting Ingenlerla Electrica 
. i Power Plent Engineering Drawing & Designing Spanish Course) 
Send in the Coupon now for full particulars about the course you : Power Plant Accounting Praetical Chemistry Mechanical Refrigeration 
are interested in. Se Ts «5 ogy MS SMEs ics sae oid esse eceieg ec Mremengg 
Peed 5s oo e0 Mies oss MMMM w 0s 16 Sggeam ds ans > cdi ge 
® e ' 
The Jos.G. BranchSchool of Engineering | ciy State. ..esscs 
Dept. 15, 542 S. Dearborn St. Chicago, Ill. : ioe Oho) | 
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m@ “Saved $10000 
On My Diamond” 


4 The $85 diamond you seat compares favor. 
ably tae ring recently hought at $186 (a eav- 
mae c $100).—Name on requeat, 
is firm nearly 3/4 century old. rated 
$1,UU0,00U.00, lenda money on iri urade jewelry | 
Amazing bargsino in unpeid loan diamonda 
Free examinstion, ; 


Why Pay Full Prices 


Prove for yourself that it‘a unnecesesry, Send Four 


Fo name for wanderful liste free. Ever “eh t 
Fileseribed jn detail. Rodieslly different coe Seiicge 
See theese prices before you buy. 


Send for Latest List 


s Musteell unpeld loans, 
Diamond Loans H adireaic of dies! 
ponds oar under eonEket prices. aS exami. 4 
oo, Mozring beargeins proved ° 
tomere’ letters, Write codes. ies 


Jos. DeRoy & Sons. 8050 DeRoyBldg. , 

Rn vite P.O. Pittsburgh, Pa, 3 
References: Dun's or Brads:reet'e; | ¥2 
Marine National Bank: Union : = 

| Trust Ca., Pritedurga, . P. y 
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The JUNIOR YANKS <& 
Lay 

_ Be the first toorganize s company Zz 

in your town. A real boys’ orgsn- Wty 


ization—no grown-up leaders. Sceure an ‘ 
officer‘e commission for yourself. Get |) 
by. 
re 
Bs 








i 


















0 . 

The only boya’ orgafization teaching military 
signale, wig-“eurcg ing, witeless telegruphy, ina- 
chine Kun and citie drill, bow to dig trenches, 
toake tree entongiementa, dug-outs, eS 
posts, how to advatce and retreat, do scout an 
muard duty; all the things 2 real aoldicr knowa. 

ri 







fi 
four to six boya to join you ie) ‘J 









cf Bnd we will tell you how ta be. 
come gs ‘‘Juntor Yank"* end officer, recelve the 
official Junior Yank Trench cab cod eallar orna- 
ments. and a comPicte military ontht without 
One Cenc of cost. 

Sead ten cente (stamps or colin! for the official 
megazine in colore, “*The Junior Yank** and a 
copy of the manuel of drill and rifle practice. 
Have all your boy friends write ot the samo 
time. Addresa 


Junior Yanks, 202 W, Ohio St. Chicago. fil. & 













CTR NAM ee tire 
_ ELECTRIC MoTors 


HB Electrical Motors Save Power—tiet Ball Bearing 
equipped HB Motors. 43 they sate you a substantial 
sum each nienth on your power bills. Absolutely | 
tley are trouble-proof. economical. ainply designed, 
jusi right for your requirements—one-half to 15 h.p., 
they substantially lower your Power costs. Easy to 
install and operate. Require practically no attention. 
i $20.00 gives you an HB Ball Bear- 
ag Mmorer, The batance on easy 
Suits your requirements. 
Letouren mnceting depuaitmentadvise | 
rou. Send jn yout problems. Stato 
kind of machinery you wish torunand 
pe of current available. Can also 
ais Battery Cherging Outfits 
Lighting Generotora, etc. Pin this ad 
to your letterheud and mall forfuarthcr 
iaformation ay. 


HOBART BROTHERS COMPANY 
Box 5E 


5 Troy, Ohia 
Sucessafut Manufacturers Since 1893 






terms. 


ako $35.00 
a weok. 
,<t want huetlera. 
: —_ money-makers, lo work 
ae with me, toadvertise, sall 
and appoint neents. Big- 


gest thing In yesrs. City 

; = convebieacea without 
e> plumbing. Used in any room. J 

vO” Seligon sight. Demonstrating 


tub furmlehed. Folds amall, self-empty- 
ing, pon-Jeakeble. Ouaranteed 20 sears, 


AGENTS MAKE SALES EASILY 


Trro soles daily means £60.00 aweck. Leggett. Ohio. ‘Worked 
two bours, took two orners. profit 10.00.°’ Hayhurst, Nabr.. 
**Took #1 orders in 4% dass—profit 055.00, ordered 12 mare 
tubs."” Maaning, lows, ‘Sold 10 tubs in one day—profit 
250.00."") DeHut, Nebr., Sold 12 tubs in three days—profit §f 
m $60.0)."" And bundrede of others making big money. 7 percent of 
bemee bave no beth tubs. Experlence and capital unnecessary. Credis # 
B given te the rizgnt man. Get twill particulers ena ‘special plag:;”’ all Fare 
H, §. Bobinson, Pres., THE BOBIKSON CABINET MFG. CO. 
4979 Fectorica Guliding TOLEDO, OHIO 
civilians, Over 3000 men 


EL ECTRICAL trained for electrical in- 


dustries in cxperlence of morg than a quarter of a century. 
For men of ambition and iUnfited time. Condensed course In 
Electrical 

graduates 


ENGINEERING e::«: 


good positions and promotions. Thegrelical and Practical 
Electricity, Malhematies, Steam and Gas Engines, Mechani- 


eal Drawing. Students IN Oo NE YEAR 
test 


construct dynatmos, In- 
Stall wiring and : 
electrical machinery. Course with diplo- 
Ina, complete. : 
Thoroughly equlpped fireproof dormitories, 
* ¢tintng lall, laboratories, shops, 
gone catalog. 27th year opens October 
BLISS ELECTRICAL SCHOOL 
260 Takoma Avenue, Washingten. 0. C. 
Comics, 


Cartoons Commer- 
cial, Newspaper and Maga- 
7iue filustrating, Pastel, 
Crayon portraits. Poster 


e and Fashions. Earn ah Maney. 
Taught by Afail or Loeo) Clasuen. 

Write for illustrated bookiet, 
termsandlist of auccessful pupils 


ASSOCIATEO ART STUDIOS. J3A Flatiron Bidg.. N.Y. 


| ALLOR SPaRe Youcanm 
TIME 10 $100.00 
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ELECTRICAL EXPERIMENTER 


ASTRONOMICAL DISTANCES. 

(Continued from paye 54) 
distance from A to C being roughly 185,- 
000,000 miles, and the angle being known, 
it-is easy to figure the distance froin B to 
A by means of trigonometry. But if the 
star B is at an immense distance such as 
is shown in Fig. 2, the angle A, B, C be- 
comes very small. As some of the stars 
are billions upon billions of miles reinoved 
from the earth, it will be readily seen that 
there will come a point when the angle A, 
B, C ceases to exist. In other words, the 
distance A to C, altho 200,000,000 miles, 
will practically vanish—as it is so little— 
and the angle becomcs so sharp that A, 
B, C is practically nothing but a straight 
line. As a matter of fact most of the stars 
which we see are so far removed from the 
earth that they have no appreciable paral- 
lax, and it is therefore impossible to know 
how many billion miles such a star is re- 
moved from the earth. As a matter of fact 
only a cormparatively few stars exist that 
show an appreciable parallax, cven with the 
extraordinary degree of perfection attained 
in measuring instruments. Such is the in- 
conceivable magnitude of interstellar dis- 
tances. 


Distances from the sun to the planets and to the 
nearest star in terms of the astronomical unit 
{distance from earth to sun) and in millions of 


miles, 
Table I. 
In Astronomical In Million 
nits iles 
WM eFCOn YM ditaia ass 0.39 36.0 
NIGNUS.O 5 Ope ec.caetictes 8 0.72 67.2 
ear. ig 8 bxeesaat i. i gee 1.00 92.9 
Mars nesses eye cesses vat lag 141.5 
Jupiter servis wes 27 eores - 5.20 483.3 
Maturn Oh asaes-nuidcuee « 9.54 886.0 
ESTOS ore oie Ua 19.19 1,781.9 
Mig ilh  ——— ———— 30.07 2,791.6 
Alpha Centauri (nearest 
Star). .on<) o use wee 273,000.00 26,000,000.0 
Value of light year..... 63,000.00 6,000,000.0 
Parsee eset ee eee Oa Ue 20,000,000.0 
Table II. 


Time required 10 travel from the earth to sun, 
toon, planets and nearest star by airplane, (at the 
rate of 200 miles per hour), and with velocity of 


light, (at rate of 186,324 miles per sccond). 
oO By airplane With velocity 
of inght 
Moon 7 weeks 114 seconds 
ull ..$4). Seen 52.99 ycars 7 min. 59 see. 
Venus wee. as 14.37 years 2 niin. 18 sec. 
RLOTCUCY cla esse 32.46 years 5 min. G set. 
PAE os oie s bid 27.72 years 4min. 21 sec. 
meee? Scanian 222.68 years 35 min. 15 see. 
aturn 452.37 years 1 hour 11 min. 
Uranus ..,.... 963.38 years 2 hours 32 min. 
Neptune ......1,539.30 years + hours 2 min. 
Alpha Centauri 1442 million 
(nearest star) years 4.35 years 


Note: The above results were obtained by 
using the mean distances of the planets from the 
sun and the nearest approach of the planets to 
each other. 


RELIEVING THE CAR CRUSH. 
"(Continued from page 15) 
lide! The westerner wants to get off and 
the easterner wants to get on, naturally. 

Now an old axiom says that one mass 
can't take the place of another mass with- 
out displacing that first mass. But tho we 
have learned in our physics class that 
water is not compressible, Subway pas- 
sengers are compressible to the Ntu degree. 

Then after a homeric battle in which 
both sides display a titanic amount of 
muscular effort the “westerner” is finally 
ejected forcibly from the car and a half 
dozen “easterners,’ with the “gentle’’ help 
of the subway gladiator, are packed into 
the train, which proceeds on its way until 
the next station, where the same little 
game of forcible subtraction and addition 
is enacted all over again. 

The cure? There are three doors on 
each New York subwav car: Two on each 
end and one (about the same size as the 
front and end door combiied) in the cen- 
ter. If the outgoing passengers could use, 
say, the end doors only and the incoming 
travelers the middle doors only, and if this 
rule would be strictly enforced, don’t you 


_ think that this would help to make the Sub- 
| way a better place to travel in? 


| 


And, besides, Kipling word be right. 
“East and West, they never shall meet!” 
Anyway, not so rudely! 
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ELECTRIC VIOLIN-VIRTUOSO A 
MARVEL. 


(Continued from page 21) 


is obtained by means of a third magnet 
which vibrates the tail piece thru the me- 
dium of the shaker bar. 

To produce the wonderful orchestral ef- 
fects achieved by the Violano-Virtuoso, as 
the instrument is called, it is necessary to 
use not one but four bows—one for each 
string. 

These bows consist of numerous conical 
dises of specially prepared flexible celluloid, 
the edge of each disc acting as the hair of 
a bow. And it is possible for these revolv- 
ing bows to play simultaneously on all of 
the four strings. These 4 bows are operated 
by bow magnets and are mounted on a bow 
shaft extending over the bridge. This, in 
connection with the fact that the instru- 
ment has sixty fingers against the four 
available to the human violinist, is the rea- 
son why this instrument can, with facility, 
render the most difficult concertos, ete.— 
the master-pieces of the world’s musical 
literature—some of which it is manifestly 
impossible for any save the greatest hu- 
man virtuosi to achieve, 

The bows are automatically rosined. 
Suspended above the strings is the rosin 
box from which the strings automatically 
obtain the proper supply of rosin. This 
box 1$ controlied by a governor and az- 
cording as the speed of the motor raises or 
lowers—the greater the bow speed and the 
closer the box comes to the bows, which 
by their revolutions against the surface of 
its rosin, automatically obtain a greater or 
less supply as required. 

Our illustration shows the electrically op- 
erated violin, as well as its accompanying 
player piano. Both instruments playing to- 
gether, thus give rise to a very creditable 
inusical performance. 


ALL KINDS OF LIGHTNING. 
(Continued from page 20) 


denly took it into his head that he was go- 
ing to take some superlative lightning photos 
on a certain suminer day. In this particular 
instance, the thunder storm had not been be- 
having very nicely, according to the pho- 
tographer’s notions, but he thought he 
would take a chance any way. We might 
mention hefore going further, that the 
thunder storm did not come up in the usual 
way, and proceed to discharge veritable 
forked “Bolts of Thor,” but satisfied itself 
with merely hanging around in the offing, 
and giving a perfect imitation of the best 
flash, or so-called “heat” lightning, you ever 
saw. What happened was this. The pho- 
tograpller waited until several of these 
flashes had occurred and the rain had be- 
gun to fall, when he thought the lightning 
discharges would sharpen up enough to 
photograph most beautifully. However, he 
miscalculated the extent and the frequency 
of the flash lightning, which in this par- 
ticular case hung on for a long time, and 
accompanied each flash of forked lightning, 
which was rather slight in quantity, with 
the total result that after six 8x10 nega- 
tives had been exposed, and then rushed 
expectantly into the dark room and de- 
veloped, they showed,—what do you sup- 
pose? Well, sir, those six plates turned out 
to be six of the finest snap-shots of the 
Surrounding landscape and buildings that 
you ever laid eyes on, By actual compari- 
son you could not tell them from a sunny 
mid-day snap-shot of the surrounding coun- 
try taken with the same camera. 

Thus the motto would seem to be, that to 
obtain good lightning photos, one should 
take advantage of a very dark overhanging 
storm which gives the greatest contrast of 
course, for the lightning flashes to appear 
against. At night would seem to be a most 
opportune time to photograph lightning dis- 
charges. but many excellent pictures have 
been obtained in the day time as well, un- 
der suitable conditions as just outlined. c 
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The Pa. of the Course of Study 


I have been designing courses in electrical instruction and teach- 
ing electricity, off and on during the past 17 years, and during 
that time I have Fad an unu-ual opportunity to make a special 
Study of the teaching business, from the standpoint of a practi- 
cal man. This course of my own is designed with a view of 
reaching those who do not have a lot of time and money to 
devote to study work. and to give them as thorouch a knowicdge 
as possible of electricity, in the shortest possible time. The 
instruction is given like vou were working on various jobs, 
giving the explanation necessary for the understanding of the 
theory covered by the subjcet under discussion. There are 
many conditions which seldom oecur in the every day run of 
electrical cexpenenec, and these conditions f lay particular stress 
on. This part of the instruction makes the course particularly 
attractive and valuable to those already engaged in active elec- 


irical work. 
It Is Up To You 


The instruction work is laid out and given in a way easily 
understood. {1 is not a cut and dried book plan, but the les- 


Taught By a Practical Man 
and in Your Home! 


[ am teaching electricity and electrical drafting to many men, young and 
old. and trust you will become sufficiently interested after reading this ad- 
vertisement, that you will send for my catalog which tells what [am en- 
dexvoring to do and also places before you the simple way in which the 
instruction work is handled. Vhe catalog is written ina very phi manner, 
much in the same style as my lessons are written, and tells you exactly 
what you get and what the course can do tor you. 
my advertisements, is written in a very carelul, conservative manner so 
there is no possibility of you expecting something you will not gel. 


EXPERIMENTER 


My catalog, as well as 


sons are prepared especially for the purpose for which they are 
used and additional instruction is given to the Individual stu- 
dent, with a view of mecting his particular necds. 1 have th: 
information to give and J believe the ability to impart it to 
Others, a fact which is in a way proven by other institutions 
which have made use of my services in the design and periect- 
ing of instruction courses. To understand this work. IT IS UP 
TO YOU to stick with me and J will surely stick with you till 
you understand any part of the work vou have gone over, 


Practical Men Take My Course and Recommend it to Others 


Sixty percent of my students are actively engaged in electrical 
work and tind the instruction I give well suited to their needs. 
Several of these men have had their fellow workers take the 
course also and they are taking the instruction together making 
a class-room proposition of it and the results are in every way 
satisfactory to all concerned. One of these classes was started 
by a Chief Electrician, one of my students in Glen White, W. Va. 
who now has practically all the men under him taking my course. 
I believe the fact that these men who understand electrical work 
approve of my course to this extent is one of the strongest 
endorsements I could get. 


What Electrical Men Say Of My Course 


In my valalus are lettcera fram men 1] have tnught, some helug men T hare 
taught when comnreted with other dustlidis sears ago. and they are prtutedt 
With a view of showing you that Fo biuave a ¢lear lintde wav of «ce'ttne he 
Information teoane sat van de understend, fo ant prlullng here ex'raets from 
lesters recelsed recently frou o few of my presetit students. frum whieh you will 
note that thry are is) every way sathsfled! with the evurse and the method of 
handio the tostruction. 

This Jetter Is fram Stanley Dobson, of Mloncton, New Wrunwvick. "Uo wile to 
Say that I am well] pleased with syuour niethad of teaching and 1 trust U adil blease 
sou as well be my appllvation tu the lessans, 

“Feeling that in jour electrical course you offer a most Practical system of 
tralning for anyone In the clectrical werk, 1 would refer yuu te a voung man here 
in Moncton fron whom sou niiwht sceure an ecneollment in) your xchout.  Lils 
Nannie ba Mer, Walter Stratton. 

TF thorght 1 world mention him te you as TF have already recommendedl your 
sthoul very lightly.’ 

Tula letter (s frown John Augdersan. Farrall, Pennsylvania, “t ata writhing this 
“Q Urat you max Knew tae better and Kuew To aan In eaettest Ju taking thie emirse, 
T am &@ foreman tn this Mant anal atl I lave learnedd ta through practlee and that 
Is the reasun -k want to leat inure. Tho ather day the Aaahkataut t'hlef at this 
plant sald to ine that he had taken & course some thine acs ame § asked hin 
alauat your eoutae anel he advises! me ta welte ta you. This mao worked uader 
Me sometime ago and now § am working under him and & do mot want It fo 
happen again.’’ 

That etter ds fram) Max Engleman, New York City. "Vour flrat installment on 
the electrlval cuutse revelved) and Ul went lo wark and Uked the method of your 
luMructlons very well. You wll) find the atiawers to the exanilnation questiats 
Q'tachwea tee ¢lils fetter, [To aon occured as ao walter and would be gulk tuo glad to 
mote inte a real trade, ERaping ta auceeedt and thanklug you for your hell, 1 am. 
youta very sintvrely, Afax Engletnan.” 

This letter Ix from tho same mun tio months Ister. “In the book reslew uf 
the Electrleal EXperlmenter, ) sw @ discription uf the Rurkesaa Rlve Rook, awlleh 
i would Hko te possess and wish yeu wonld mall ae a copy, 1 have glyen up my 


Fifty Fifty 

} work absolutely on a 50-50 hasis with my students. 

catalog. é l . 

course being paid for in small Pe be area as yau go along 
if t 


the privilege of discontinuing the work 
they were after, and their payments stoy at the same time. 


iustruction. 


Apparatus, Instruments, Material, Etc. 
Certain cleetrical apparatus, instruments, material, charts, drafting implements. ete., 
as detailed in the catalog. are included in the course and are a part of the regular 
instruction for which there is no extra charge as it is covered by the regular 


monthly payments. 


FILL OUT COUPON FOR ONE OF MY CATALOGS WHICH GIVES FULL INFORMATION 


BURGESS ELECTRICAL SCHOOL 


745 E. 42nd St., Chicago, Ill. 


= ee ee 


Vou bercht by urentioning the “Electrical Eapferimenter™’ 


position as walter and am now employed as electrician in the Ritz Carlton Elo'el 
and so far tike thie work very touch, Width best regards, To am Yours very truly, 
Max Euglenian.* 

Another Jettcr fram Mr. Enugleman about a week later. "Your lessons together 
wlth yaue Bre Book rvevived ancl £ thank vou tery much, and §— think It t Ike 
everything else that is eouneeted with cour name, really “A No, 1.° My work In 
the hotel ecualsts of work en motors, dumb waiters and elevators and fram thne 
tu time To du repair wark on small atyaratus. Yours sincerely. Max Enelemai.’’ 

The fullawing Is fron J. . Kalght. thief cleetrleian ef the coal adnes at Glen 
White, West Virginia, who jis takhte my course together with a numher of men 
who work under him. "EF am just in reeript of your talued Ietter apd am mere 
Higa Pleasel with the xugvestlons @nd lnfermation therein end yuu ean rest 
aastired that 0 shall de all that ta passible for the school aud the Devs gud at the 
same time lcarm much myself. Speaktno af the lessons. 1 have never seen anything 
ag interesting as they aro, anil. aa soonns J get @ new lesson FT cet right after It 
and dent stap until I think - have mastered Qhe auhject, Our assistant ecneral 
miatager looked! over our fessuns last night and he did not hesitate in saving that 
tho lessons were the best that ha had ever sean. Hie ts a collece man with a 
Nuuuwber of years’ experlence fn the euglorering buslness anid knows @& good thiaz 
when be seea MH and ¢ feel sure that he will write you recarding your .urk 
withla the wext clive. We received tha reluens on the Jast lessons and all of us 
are more than Pleased with the work that you are olying. i never saw A more 
enthuslastic buneh af men than they are over the lessons and everyone js buekted 
down to work and Is Qotne to try and make good. For mraelf. 1 wish tu say the? 
} took a course sumo years aco In plpetric raliwaya and Helithig and that Lt hare 
gotten more out of your fesnutia thos far, and + know that if 1 live until J com- 
Liete this coure, with the knowledgo that I wlll wet ont of tt connve ei with the 
1d yeara of praciteal extertence, f shall be ahie tee hold any kind of a position, 
Your school laa a geod write-up In the Veunty pacer this week and | heve seen 
that due credit was alven Mr, Yorke Murgzesa. To will send sou a copy ef this as 
ravi) as it Ix ont. All of the boya ere better pleased every day with the tessons 
and there Us Qothing but compilments for the Burgess Electrical School tu th! 
ilttly tewn of Glen White. *’ 


poor ------------~-- 


' You pay me the comparatively | YORKE BURGESS, 
low price IL ask, and FT xive you the instruction and other help as is stated in my 


No student is permitted to pay cash fur his entire course on starting. the 
Students have 
ey should find that it was not just what 
This is my way af 
doing husiness and J would not want your money when I was not giving you the 


BURGESS ELECTRICAL SCHOOL, 
74S East 42nd Street, Chicago, Hlinois. 


Gentlemen: 


Send me catalog describing your course in Electricity 
and Drafting. 


AUDDRESS...... 
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It contains the follow- 


ing 44 chemicals: 


Alum Al,(SO,)s, (NH,)-.SO, 


Antimony (pawdered) (Sb) 
Ammonium Agua 
(NHs+H.0) 
Ammonium Carbonate 
{ a2 COs 
Ammonium Chloride (NH,Cl) 
Ammonium Sulphate 
(NH,), SO, 
Barium Chloride (BaCl,) 
Boric Acid (H,BO;) 
Brimstone (Sulphur) (5S) 
Calcium Chloride (CaCl,) 
Calcium Oxide (CaO) 
Calcium Sulphate 
(CaSO,2H,0) 
Charcoal (Carbon) (C) 
Chloride of Zinc (ZnC}.) 
Capper ae EL (CuSO,) 
Ferrous Sulphate (FeSOQ,) 
Ferrous Sulphide (FeS) 
Glycerol (Glycerine) 
CsHs { )3 
Hydrochloric Acid (HCI) 
lodine ({]) 
lron Chloride (FeCl;) 
Iron Oxide (Fe2Os3) 
Lead Acetate Pb (C.H;0O.)- 
Litmus Paper 
Magnesium Carbonate 
(MgCO;) 
Manganese Dioxide (MnO.) 
Mercury (Quicksilver) (Hg) 
Nickel Chloride (NiC1.) 
Oxalic Acid (H.C,0,) 
Sodium Bicarbonate 
{NaHCOoO;) 
Sodium Borate (NaBO.) 
Sodium Carbonate {Na.CO;) 
Sodium Chloride (NaCl) 
Sodium Nitrate (NaNO.) 
Sodium Phosphate 
(NasHPO,) 
Sodium Sulphate (Na.SQ,) 
Sodium Sulphite (Na.SO,) 
Stannovusa Chloride (SnC1.) 
Sulphate of Nickel (NiSO,) 
Sulphate of Zinc (ZnSO,) 
Sulphuric Acid (H.SO,) 
Tin (Granulated) (Sn) 
Zinc (Metal) (Zn) 
Zinc Carbonate (ZnCO;) 


The following apparata 
are furnished: 

One Standard Washbottle 

One Alcohol Lamp 


One Conica! Glass Measure 
One Erlenmeyer Flask 


| One Glass Funne 


One Delivery Tube 
Six Assorted Test-Tubes 
One Test-Tuhe Holder 

Ten Sbeets of Filter Paper 
One Glass Dropper 

One Spoon Measure 

Glass Tubing 

One book containing Trea. 
tise on Elementary Chemis. 
try and 100 Chemica! Ex- 
periments to be performed 
with this outft. 


You benefit by mentioning the “Electrical Experimenter” when writing to advertisers. 


May, 1919 


ELECTRICAL EXPERIMENTER 








Chemical Laboratory 
We present herewith to our friends our new E. I. Co. Chemical Labora- 
tory which contains real chemicals and apparata to perform real chemical 
experiments. This outfit is not a toy, put up merely to amuse, but a 
practical laboratory set, with all the chemicals, apparata and reagents 
necessary to perform real work and to teach the beginner all the secrets 
of inorganic chemistry. With this outfit we give free a book containing 


a Treatise in Elementary Chemistry, useful data and recipes, and 100 
instructive and amusing experiments. 


DESCRIPTION OF THE OUTFIT: 


A good part of the book is devoted to Weights and 
Measures. The Metric System, the English system 
and the U. S. System are fully explained. 


The outfit consists of forty-four (44) Chemicals all 
C. P. (chemical pure) put up in appropriate wooden 
hoxes, glass hottles, and hermetically closed jars. The 
acids are put up in glass bottles, with ground-in glass 
stoppers and there is a sufficient quantity of chemicals 
supplied (mostly one to two ounces) enough to_make 
dozens of experiments with each. See list of Chemi- 
cals herewith. 

The apparata furnished are all of the best ohtainable 
make a of standard laboratory size and shape. 
list of the 17 pieces of apparata furnished with this 
outht ts printed also herewith. 

The Instruction book is a rea] Chemistry Course 
for the Beginner. Some of the Contents are: Divi- 
sion of Matter: This ts a Treatise on Elementary 
Chemistry and deals with the theory of the Ele- 
ments, Molecules and Atoms, etc. Chemical Nomen- 
clature. This explains in simple language the deri- 
vation of the chemical names of the Elements and | 


The following tahles are furnished: Symbols and 
Atomic weights of the Elements; Measures of Weights, 
Volume, Capacity and Length; Per Cent solutions; 
Conversion of Measure expressed in parts; Poisons 
and their antidotes; Te-hnical-and common name of 
chemical substances; Formulas for Cleaning varieus 
suhstances, ete., etc. 


Among the 100 Experiments are: 


How to make chemical tricks; How to make invisible 
and magic inks; How to test flour; How to test soil: 
How to Make Chlorine Gas and smoke (German War 
Gas); How to bleach cloth and flowers. How to pro- 
duce Oxygen and Hydrogen; How to make chemical 
colors; Haw to test Acids and Alkalies and hundreds 
of interesting hints and formulas. 


their compounds. There is a chapter on Laboratory 
Operations; Glass Working; First Aid; Fire Ex- 
tinguishers; Experimenters’ Aphorisms, ctc. 


The price is still $5.0Q0 
Shipping Weight 10 lbs. 


(Can be sbipped by Express only.) Send your order today to: 


THE ELECTRO IMPORTING CO., Mfrs. 


231 FULTON STREET NEW YORK CITY 


See our full page Ad, on page 88 for Free Cyclopedia 
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Will Man Freeze the Earth 
to Death? 


(Continued from page 8) 


Rising prices and increasing searcity 
surely will drive us to other fuels. Alcohol 
has been cited as a probability, mainly be- 
cause tt can be produced anywhere crops 
are grown. The truth of this matter is that 
if the fuel requirements of the world were 
to he supplicd by the world’s crops there 
would be no crops left to feed the world's 
imlaaeeitsnits, 

The firial summation simply 3s that when 
eoml and ot) hoth give out we will have an 
ere af substitutes beside which the war 
bread of the pase year will be heavenly. 
We wall scratch around, burn up all our 
forests, dig our peat bogs to the bottom, 
and do what we can to find other sub- 
ttatices to supply the deficiency, <All the 
cistitiites will be costly, both from point 
of view of actual price and in poimt of 
efficiency. Those who cannot afford to use 
them wall simply have to move toward the 
éqiiater or freeze to death. 

Radim is the one direct answer to the 
predileim raised by this situation. True, it 
exists only in minute quantities in the 
Carilys-crust. Troe, under our present sys- 
lei of extraction it costs prohibitively. 
Still, it is the only logical answer. 

Whet While radium is present only in 
proportions of from one to three grains per 
tom im the outer thirty miles of the earth's 
ertist—excluding the oceans, of course, in 
which there is only a trace—there is sufh- 
cient of it in the upper two miles of crust to 
supply all possible power wants of man. 
The liet that it now costs us over a half- 
millian dollars a pound to extract it is no 
argument. The scientific brains of the 
world meyer has been focust on the prohlem 
oi securing radium. Only the inventive 


skill of a small number of people has been 


concerned with the processes of mining and 
extracting any kind of precious metal. 
With only a few dozen laboratories in the 
world knowing anything whatever about 
radium, the cost of securing the metal has 
been cul mt half in the last four years. In 
the event that radium showed itself to be 
the only salvation for men outside of the 
equatertal zone. would not this cost be 
slaughtered? Would not radium be ex- 
tracied ty the ton instead of by the milli- 
gram? When it is considered that by the 
extraction of all the radium in a belt of 
land, ten miles wide by three miles deep, 
extending around the earth sufficient of the 
metal would be secured to run civilization 
pust a8 it stands until eternity, without fur- 
ther outlav for power of any kind, does 
this seem impossible? It would be an 
undertaking, for centuries, nndoubtedly, but 
what of tt? There would he little or no 
depreciation in the metal secured year by 
year, and every tiny particle mined and ex- 
tracted would do away with the necessity 
for just so much other fuel. In case the 
project were started under Govermment or 
niher competent supervision. the probability 
would be strong that the descending price 
curve of radinm would cross the ristiug cost 
curve of other fuels in the course of from 
fifty ta ene hundred years. 

The only alternative to this desperate 
piiaay that seems to be offered to our de- 
seemdanis is the piping of steam and hot air 
{ream the earth’s interior, On a small scale 
this ftas been done already in Italy, hut 
aeientists have pointed out that serious dis- 
turhances, earthquakes, cracking of the 
crust and other disasters involving huge 
losses of human life would he certain to 
follow the experiment of trying this on a 
large scale. The trouble mainly wonld he 
caused by the sudden cooling of certain 
portions while the other parts remained in 
a molten state. The great catastrophe of a 
tremendous crack appearing in the middle 





of the Pucifie Ocean, with the resultant 
clouds of live steam and poison gas cover: 
um the earth aged killing all anrinal and 
veyetable life, would be Gre great debacle 
most to he dreaded. Taking all mtv con- 
sideration, radium seenis hike the best and 
sufest possibility. 

Qne strange possibility which has an 
eqnally queer parallel in the case of radium 
extraction on a large seale is the quick 
duom which would tace the earth if men 
piped all their heat from the earth's in- 
terior. Providing unlhons of these vents 
for power uses on all continents would cool 
the iron center of the earth speedily. 

Under the present scheme of things, Pro- 
fessor Maurier estimates that the earth will 
cool to the tempcrature of the moon (—110 
degrees Centigrade) in twenty-eight million 
years. Jluman life as we know it will have 
been extinct, in all probability, for twelve 
or thirteen million years of this terin, unless 
man finds some material in which to clothe 
himself thera which body heat cannot pass, 
and grows his crops in huge heat-insulated 
greenhouses. 

If the vents were opened, however, the 
heat of the earth’s center would tlood the 
atmosphere, even if used as economically as 
possible. Ut would rise to the outer edges 
of our air, coming into contact with the 
bleak (absolute zero) temperatures of the 
void, and cooling. Instead of the gradual 
change extending over millions of years, 
man would be confronted by a situation to 
which he probably conld not adapt himself. 
The end of the world would come in ten 
thousand, yes, perhaps in five thousand 
years. 

Even if the radium power system were 
inaugurated, something similar tight take 
place, tho by no means as suddenly. Radium 
apparently was placed in the earth's crust 
for one particular purpose. That was to 
keep the earth from cooling off quickly. 

We have seen that twenty pounds of 
radium would equal nine tons of anthracite 
in a year’s time. The amount of radium in 
the thirty-mile crust of the carth, according 
to Professor Henri Becquerel of the French 
Academy, is sufficient almost to cqualize 
the daily loss of heat thru the atmospherc! 
That means that if there were a little more 
radium in the earth this planet never would 
cool off at all! Also it means that if the 
earth were of the same consistency all the 
way thru, and not mostly molten iron or 
steel, the amount of radium being of the 
Same proportion as at the surface, the globe 
would get hotter constantly. In the course 
of a few decades or centuries it would 
burst into flames and burn to a cinder. 

The big point for us to grasp, however, 
lies in the fact that we are living now on 
earth solely because the crust contains 
radiuin, If this had not been the case the 
earth would have become cold and dead 
eons ago. If man. for any reason, becomes 
sO grasping or in such dire necessity that 
he extracts all of the radium from the 
crust, he simply will be limiting his chances 
of a long stay very definitely. 

This, however, is a remote possibility. 
The radium ts seattered thru the whole 
crust to an average depth of thirty miles. 
Relow this there is a highly heated tho 
solid zone in which there prohably is a cer- 
tain amount of radium. This zone extends 
eighty mules in depth, and below it is molten 
iron, the core of the earth. Man will have 
his hands full extracting the radium trom 
the upper two or three miles of the crust. 
Since this will give him all lie ever can 
need, unless the demands of future civiliza- 
tion grow much faster than any of our 
estimates figure, he would not touch the 
greater portion. 
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PER WEEK 


As a Mechanical Draftsman 
Thousands of Men Wanted 


You can jearn Mechanical Drawing at home 
in your spare time through our practical Home 
Study Course and qualify for Big Pay. We 
have placed hundreds of our students in good 
paying positions, Government departments and 
private concerns are continually calling upon 
us for our graduates. 


Become a Chief Draftsman 


and get to the very top in this well-established 
and rapidly growing profession, The training 
given by the Columbia School of Drafting will 
give you just the knowledge you need to make 
good as a Chief Draftsman. No previous train- 
ing is necessary. You can begin our course now 
and make rapid progress from the start under 
the Persona! Instruction of the President of the 
School, Mr. Claflin, by mail. His carefully pre- 
pared lessons and personal letters of advice 
make each step easy and interesting. 


Draftsmen Now Getting 
$35 to $100 a Week 


with big chances for better pay as the demand 
grows. All big enginecring, construction and 
manufacturing projects must first go through 
the drafting room before the workmen can 
commence, All such enterprises depend upon 
large numbers of draftsmen. Salaries are ad- 
vancing steadily, 


Drawing Outfit Free with Our Course 


As soon as you enroll you will be sent our 
drawing outfit for your own use throughout 
the course. This entire outfit will be yours to 
keep. You are not obliged to return it after 
completing the course. 


Not Only a Correspondence School 


The Columbia School of Drafting is proba- 
bly the largest residence school in the country 
specializing in the training of professional 
Draftsmen. Our Home Study Courses are an 
extension of the same instruction as given 
locally. 


IMustrated Catalog FREE 


Simply fill in the coupon below, return it to 
us and we will send you free a copy of our 
illustrated catalog which tells al! about our 
practical Home Study Course and how you 
may secure our instructions at once on ¢asy 
terms so as to quickly qualify for one of the 
big positions open. 


Send This Coupon Today. 


-—— = 
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COLUMBIA SCHOOL OF DRAFTING 
Dept. 982, 14th and T Sta., Washington, D. C., 


Without obligation to me, please send me your 
Ilustrated Catalog and tell how I may secure 
your practical training in Drafting and your help 
in securing a position as Draftsman. 


Vou benefit by mentioning the “Electrical Experimenter™ when writing to adiertisers. 


WWW.americanradiohistorv.com 
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‘*The National Authority on Electric Wiring for Twenty-Five Years ”’ 


All You Need to Know About Wiring 


is in the Latest Edition of 


** Standard Wiring ”’ 








HIS year’s edition, completely revised 

to date, is the only accurate book on 

electric light and power wiring and 
construction published. 


The National Electrical Code, with all its 
new rules, is explained and illustrated. 52 
of the latest and simplest tables which 
show. at a glance, just what size of wire is 
needed for any kind and size of lighting 
or motor installation, for any voltage, cur- 
rent and drop desired for any system. Di- 
rect Current, Alternating Current, single, 
two or three-phase. The latest Code Rules 
on grounding required on all work. 


How to install and operate generators, mo- 
tors and every kind of wiring device with 
diagrams of connections. Special chapters 
on illumination, House Wiring, Electrical 
Units and their Equivalents. The latest 
lamp data. Proper symbols to use to indi- 
cate Outlets, etc., etc. 


It Will Make You an Expert 
: Wireman 


Leather Cover - Pocket Size - 375 Pages - Price $1.50 


Sent to any address, postpaid, on receipt of price 


H. C. Cushing, Jr., 10 West 40th St., New York 


_ FREE: RUPTURED 


DONT WEARA TRUSS bi 
EE all 

























ty ADs woe oon?” 
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f tS > OM IGtO pad 

ao weat is workin 

wo AY, THAT, COUNTS, 


a 
Inner surface made self- THROUGH THIS. 
adhesive purposely to prevent OPENING 
slipping and to keep constently applied 
the ebsorbent-astringent medication 
called PLAPAO, Close the hernia) apening 
as nature intended eo the Rupture CAN’T 
come down. 


and Grand 


‘AO 
Do Away With Steel and Rubber Bands That Chafe and Pinch 


You know by your own experience that the truss is a mere makeshift—a false prop against 


a collapsing wall—and that it is wndermining your health. Why, then, continue to wear It? 

STUART’S PLAPAO-PADS are entirely different—being medicine applicators made self- 
adhesive purposely to prevent slipping and to hold the distended muscles securely in place, No 
straps, buckles or springs attached. No ‘‘digging in’ or grinding pressure. Soft as Velvet—Fiexible 
—Easy to Apply—!nexpensive. Continuous day and night treatment at home. No delay from work. 
Hundreds of people, old and young, have gone hefore an officer qualified to acknowledge oaths, and 
swore a the PLAPAO-PADS cured their Ruptures—some of them most aggravated cases—and of 
long standing. 


Send Today For FREE PLAPAO--No Charge for it--Now or Ever 


Simply write your name and address helow, Send this advertisement for absolutely FREE TRIAL 
PLAPAO and 48-nage Book on Rupture. No charge for it—aow or ever. othing to be returned. ‘Be wise 
today ‘tis madmess to defer,"* Address, PLAPAG COQ,, Block 844, St. Louls, ub. 
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WITH LITTLE EFFORT 


eas ADD TO YOUR INCOME §5 to $10 22a sian 


New Improved Green Automatic Machine | 


Sharpeus. Hones and Strops all kiads of safety razor blades. in ope operation. 
| from four to six blades per minute. For hoth Quality and Quantity. this machige 
is in @ class by itself, There is nothing like it On the market. Let us seud you 
our free booklet explaining erersthing including the “AMERICAN Key Cutter— 
cuts square. angular or round s)ots. 


AMERICAN SHARPENING MACHINE CO. (Inc ), Dept E E, 184 W. Washingtom S:.. CHICAGO 


mm —— 


“AMERICAN” 


} Key Cutter 
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(Continued from page 19) 





ily imagined for the visitor was shown a 
complete composite photographic map of 
the city of Washington, D. C. which was 
taken from an airplane in a trip lasting but 
two hours and fourteen minutes. Hundreds 
of photos are taken by the rapid-fire cam- 
eras, and after developing and printing 
these have to be evenly matched and as- 
sembled. Large photographs taken about 
New York along the river, showing the 
ferry boats, etc., were taken during the 
afternoons of the different days, and the 
plates would be rushed to the aéro show, 
there developed and finished and prints 
made by the Arimy’s photographic experts, 
the mounted photographs being on exhibit 
at the show in from one hour to an hour 
and one-half after they had been taken by 
the aviator flying above the city. 

The machine gun exhibit attracted much 
attention, particularly the means used for 
synchronizing two machine guns on the 
battle-planes, so that they both fired dead 
ahead and thru the revolving propeller, the 
bullets passing accurately thru the spaces 
between the blades every time these spaces 
came in line with the machine gun barrels. 
The Packard Automobile Company, makers 
of the well-known Packard motor car, ex- 
hibited a new pleasure and battle-plane 
fitted with the Packard 12-cylinder aircraft 
engine, which somewhat resembles the 
Liberty motor. The Liberty motor, which 
was on exhibit, attracted considerable at- 
tention, and the number of these motors 
built by each of the large automobile con- 
cerns during the war were shown. There 
was a large sea-plane on exhibit which had 
flown to the show. 

Speed enthusiasts in the flying world had 
their attention riveted on what was pur- 
ported to be. the fastest airplane in the 
world, the “Christmas Bullet,” a small 
model of which was exhibited at the Aero 
Show. It was very well built, and the most 
remarkable feature of the design of the 
“Bullet” is that there are no struts between 
the planes, and also there are no guy wires, 
as in the usual types of monoplanes. The 
wings are supported by the cantilever prin- 
ci le, and besides they are ficrible. The 

hristmas Bullet” bi-plane is guaranteed to 
make 200 miles an hour, and it attained a 
speed of over 185 miles per hour on a recent 
trial flight. when equipt with a six-cylinder 
185 H.P. Liberty motor. It is claimed by its 
builders to be the safest and fastest airplane 
in the world. Not only this, but its lifting 
capacity compared to its size is greater than 
that of any other ’plane, it 1s stated. As will 
be evident, this ingenious design of ’plane is 
constructed on the principle of true bird 
flight, which therefore makes it self-balanc- 
ing and serviceable in any kind of weather. 
The wing surface is 170 square feet, and 
the total weight is 2,100 pounds, which in- 
cludes fuel for three ‘hours. 

This airplane is intended to play the role 
of the first “taxi-plane” ever used in steam- 
ship service, and is to be operated at the 
port of New York by one of the leading 
steamship companies for overtaking a ship 
a day out at sea with sacks of belated mail, 
dispatches, etc. 

Among the interesting airplane engines 
exhibited at the Show was the well-known 
“Dusenberg.” This Company exhibited a 
powerful new model 12-cylinder aircraft en- 
gine, in which each set of six cylinders 
Operated a separate crank shaft of its own. 
The power from the individual crank shafts 
was then transmitted to the propeller shaft 
by means of two gears, one on each side 
of the main driving gear secured to the 
propeller shaft. 
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| The True Wireless 
| By Nikola Tesla 
(Continued from paye 30) 





trates an arrangement described in my U, S. 
Patent No. 568178 of September 22, 1896, 
and corresponthug dispositions of wireless 
apparatus, The captions of the individual 
diagrams are thought sulficienthy explicit te 
dispense with further comment. 1 will 
merely remark that in this early record, in 
addition to indicating how any number of 
resonant circuits may be linked and regu- 
lated, 1 have shown the advantage of the 
Proper timing of primary impulses and use 
of harmonics. In a farcical wireless suit in 
London, some engineers, reckless of their 


F 
' 


reputation, lave claimed that my circuits | 
were 1m0t at all attuncd; in fact they as- | 


serted that | had looked upon resonance as 
a surt of wild and untamable beast! 

It will be of interest to compare my sys- 
tem as first described iv a Belgian patent 
of 1897 with the Ifertz-wave system of that 
period. The significant differences between 
them will be observed at a glance. The 
first enables us to transmit economically 
energy to any distance and is of inestimable 
value; the latter is capable of a radius of 
only a few miles and is worthless. In the 
first there are no spark-gaps and the actions 
are enormously magnified hy resonance. In 
both transmitter and receiver the currents 
are transforined and rendered more effec- 
tive and suitable for the operation of any 
desired device. DProperly constructed, my 
system is safe against static and other in- 
terference and the amount of enerey which 
may be transmitted is billions of times 


greatr than with the Hertzian which has | 


none of these virtues, has never been used 
successfully and of which no trace can be 
found at present. 

A well-advertised expert gave out a state- 
ment tn 1899 that my apparatus did not 


work and that it would take 200 years be- | 


fore a message would be flashed across the 
Atlantic and he even accepted stolidly my 
congratulations on a supposed great feat. 
But subsequent examination of the records 
showed that iny devices were secretly used 
all the time and ever since 1] learned of this 
I have treated these Borgia- Medici methods 
with the contempt in which they are held 
by alt fair-minded inen. The wholesale 
appropriation of my inventions was, how- 
ever, not always without a diverting side. 
As an example to the point I may mention 
my oscillation transformer operating with 
an air gap. This was in turn replaced by 
a carhon arc, quenched gap. an atmosphere 
of hydrogen, argon or helinm, by a me- 
chanical break with oppostely rotating 
members, a mercury tmterrupter or some 
kind of a vacuum bulb and by such fours 
de force as many new “systems” have been 
produced. 1 reter to this of course. with- 
out the slightest ill-fecling, let us advance 
by al] means. But | cannot help thinking 
how much better it would have been if the 
ingenious men, who have orivinated these 
“systems,” had invented something of their 
own instead of depending on me altogether. 

Before 1900 two most valuable inprove- 
ments were made. One of these was my 
individualized svstem with transmitters emit- 
ting a wave-complex and receivers compris- 
ing separate tuned elements cooperatively 
associated. The underlying principle can be 
explained in 2 few words. Suppose that 
there are n simple vibrations suitable for 
use 1 wireless transmission, the prohabil- 


i a | fh 


ity that any one tune will be struck by an | 
l | 


extraneous disturbance is —. There will 


# 
then remain u—] vibrations and the chance 
j 
that one of these will be excited jis ——~ 


n—] 
hence the probability that two tunes would 


) 
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ELECTRICAL EXPERIMENTER 
WANTED! 
OPPICE MEN 


Whi i J Db 
Auditors, Accountants, Office Man- | -F Ce Ly , 
akers. Credit Men, Cashiers, ookkeep- 6 





ers and Cost Clerks—$1,200 to $7,500. 1 
PACTORY HEN 
Electrical and Mechanical Engineers, Fac- 
tory Managers, Superintendents, Foremen, 
Designers, Draftsmen $1,500 to $12,000, 
| CONSTRUCTION MEN 
Civil and Structural Engineers, Transit: 
men, Construction Superintendents and 
Foremen, Estimators, Designers and 
Dra{tsmen — $1,200 to $10,000, 


WRAOES — Machinists and Tool- 
» makers, Auto Repairers, Electri- 
clans, Stationary Enyineers, 

Firemen, l‘lumbers, Care 
fp iio 


* 
































these positions 
were advertised 
in a single issue 
of a Chicago 
newspaper 
f 






Which one of them could 
you fill? If you haven’t the 
knowledge necessary to 
break into the dig-pay class, 

decide to get that knowledge | 

@ NOW! Any of the books § 

r listed below will quickly fit 

_you for a well-paid job—at home 

—iIn your spare time. 


These 

books. 
were writ- 
ten by ex- 
perts in plain, 









everyday language. They are Carpentry and Fire Prevention 
free from puzzling technical ,,,, Contracting and Insurance 


terms. Numerous _illustra- 
tions, diagrams and _ tables 
make difficult 
| points as simple 
as A-B-C, They 
are handsome- 
ly bound in 














more than 6% illustrations, 
Prepares for Contractor, Builde 
ing Superintendent and Cars 
pentce Foremon, Regotar 
price,£25.00. Special price $27.50, 


» e . e 
Civil Engineering 
Nine volumes, $00 pages and 
9000 illustrations, plats and 
diagtama, Prepares for Civilor 
Stractaral Engineer, Transit- 
man. Estimator, 


Desi 
Chief Draftaman. Regotar 









Four volumes, L0 
6) iflustrotiona, diagrams, 
forma, ete. Prepares for Count- 
erman, Kate Clerk, Inspector 
or Agent. KRegatar price, 
$20.00. Special price, $15.8. 


Electrical Engineering 


Seven volumes 3X0 peres and 
260 iRustrationa, plates and 
diagrams. Prepares for Elec- 
trical Engineer, Power Piant 
Soperintendent, Sabstation Op- 
erator or Electrician, — 
price.$35.00. Special] price,$19.60 


Accountancy and 


Business Management 
Teo volomes, 3690 pages and 
1987 jliastrations, forms, ete. 
Prepares for Certified Public 
Accoootant, Aaditor, Office 
Manager, 
Man or Hookkeeper. Revular 
price,$50.00. Special price, 524.0, 


One 
Week 





Regular | 


Accountant, Credit | 


half or full price $45.00, Special price, §23-20, 

leather (ex- Telephony and 

ce PS L aw Four See ey, 

an ractice 7 illustrations, plates and 

which is Sa Bice d cee eels. 
B bound in! Mas cineca pee 

Bacher) anct price £0.00Specia price #1280 

stamped in 

gold. Fill out 

the coupon. 

Automobile Steam and Gas 

Engineering En gineering 


Five volames. 2100 pages and 
2000 ilustrations. Preparca for 
Garage Foreman. Avtomobile 
Mechanic or Chaoffeur. lovnal- 
onble to car owners. Regular 
Price. $25.00. Special price,$ 17.80, 


MachineShopPractice 


Six volumes, 2200 pares and 
00 i)! -strations. pares for 
Machiaa Shop Sopcrintendcot 
or Foreman. Foondryman, Pat- 
tern Maker. Too! Designer or 
Tool Maker. | ular price, 
$30.00. Special price, $19.80. 
Sanitary, Heating and 
Ventilating Engin’ring 
Foor volumes. 1454 pages and 
more than 1400 illuatrations, 
ete. Dares for Sanitary 
Engiacer, Heating and Venti- 
faba, Ogineec, Master 
Plumber or Plumber. Verular 
price,$20,00. Special price $13.50, 


Seveo volomes, 3300 pages and 
20 illustrations, plates, dia- 
grams,ctc. Prepares for Sta- 
tionary. Marine or Locomotive 
Engiscer or Fireman, Regular 
price. $35.00. Special priee.f21,50, 


Law and Practice 


(with Reading Course in 25 
bound pamphiets). Thirteen 
volamca, © pages and 24 illas. 
trations. Prepares for all Bar 
Examinations. A wonderful 
aid to hasincss men, Regular 
price,$72.00. Special price $39.50. 


Practical 


Accounting 
Foor volomes, 1830 pares and 
£90 illustrations, plates and 
dia a. C. P. A, Questions 
and practical problicms. 
arcs for Accountant, Book- 
Deener or Cost Clerk. Regolar 
Price £20.00, Special] price, $12.50, 


Free 
Trial 


We'll gladly send you any set for 
seven days’ examination. Don't send 
us a penny; just pay the small ship- 
ping charge when the books arrive. 
Examine them carefully—use them 
at your work for an entire week. At 
the end of that time, if you feel they 


aren’t worth far more than we ask, @ 
return them af our expense, If you keep 
them, pay the bargain price on the easy 
terms explained below. 


American Technical Society 
Dept, X3385 Chicado, U. $.A. 





50c A WEEK! 


j AmericanTechnical Society, Dest. X3345, Chicado, Ml. 
Yes, if you decide to keep the set you 


have selected, send $2 within seven 
days and then $2 a month (50¢ @ week) 
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until the present low Drice has been : 
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for 7 Gaye examination, shipping chargca ceitect. twill "examine ‘the basky O 
biy and, if eeGafed, will eend §2 withis 7 days and §2 each month uptil 3 f 

herve paid the epecial price of ow oe. If Il dectde not ta keep the books, 

| willeeturn thembrs aespre=s ot your rxoepee. Title not to pasa to me goul the f 


paid. Have you ever heard of amore . %*° Sully paid for. 


generous offer? Remember, youtake «. y,,, g 
no chances whatever we send ia ee for , COOP + = 10S OOOH owns Nama NEEEEES ot neeusuues susesunemncnns eure SOGSORES.saenauEataateee?s-unaneg a 
examination and you are not obliged takecp 

thern if you do not care to hay, Mail the CUTER TOR Whoa. ore casmesiees sees vtaene oo woe. 1 
coapoo noir—before yoo turn the psge. | 
7 — Relerenee ...0....cccecceeee scenes 


Ope oe Be OSS Cm eEE © atesae : 
aan GS == eee es we we im we ee 


Learn Watchwork, Jewelrywork and | KX. ui ava ey ee 





En ravi A Ons trade commanding a good aal- | We write music, guarantee publisher's acceptance. 
g aving ary, and your services are always in | Submit poems on patriotism, fave or any subject 
demand Address HOROLOOICAL Department. | CHESTER MUSIC COMPANY 


Bradicy Institute. Peoria. ML, for our latest catalog. | 918 S. Michigan Avs., Room 313 Chicago, Iilinots 
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FOR THOSE WHO 
LOVE GOOD MUSIC 


1 
be struck at the same time is —————. Sim- 
n (n—1) 
ilarly, for a combination of three the chance 
1 











~ cae ONT 7 will be and soon, it will be 
ee ee 4 2 (1-1) (1-2) 
— readily scen that in this manner any desired 
7 — ae degree of safety against the statics or other 
| kind of disturbance can be attained pro- 


vided the receiving apparatus is so designed 

that its operation is possible only thru_the 
bo joint action of all the tuned element.. This 
was a difficult problem which I have suc- 
cessfully solved so that now amy desired 
number of simultaneous messages ts prac- 
ticable in the transmission thru the earth as 
well as thru artificial conductors. 









Tell —_——— | The other invention, of still greater im- 
a CS —“, wr ee. a | portance, is a peculiar oscillator enabling 
‘ | the transmission Ee energy wi ule 
ms m 9° ‘ in any quantity that may ever be require 
The Ellis ‘Musi C Master for industrial use, to any distance, and with 
ars high pe eee ee it waa the outcome 
of years of systematic study and investiga- 
Reproducer tion and wonders will be achieved by its 

Will make your Talking Machine nae on : ; 
“The Soul of the Living Artist” The prevailing misconception of the mech- 
anism involved in the wireless transmis- 
N°? ordinary sound-box can reproduce a composition as Orig- sion has been responsible for various 
inally played or sung by the artist. The true tone coloring unwarranted announcements which have 
is lacking—the beautiful overtones completely lost. And if not misled the public and worked harm. By 
erfectly adjusted the ordinary reproducer vibrates, causing a keeping steadily in mind that the transmis- 
ae and shrill tone so commonly associated with mechanical sion thru the earth is in every respect 
Pacaie. identical to that thru a straight wire, one 
But with the Ellis “Music Master” Reproducer all this 1s | will gain a clear un of the phe- 
changed. Every shade of expression that originally went into 1 os eerste yl c oa to ne correctly 
the record is faithfully and accurately reproduced. By its special, Bm | WE eae oe rake scheme. Without mt 
4 improved features and construction all harsh discordant sounds p | ing ya fois a the ae of any plan 
a are eliminated and the music flows out !n a clear, round tone me =| that ee pe orward may say that 
exactly as it the artist himself were in your home, playing or they are devoid of novelty. So for instance 


in Fig. 12 arrangements of transmitting and 


singing at his very best. receiving circuits are illustrated, which ! 


; ‘ . ou i — ; ; 
You must hear the “Music-Master™ to Es all ir Bes have described in my U. S. Patent No. 
apppreciate its great merit lays = oe oe 613809 of November 8, 1898 on a Method 
: It took 10 years of hard sotudy aa ne oe. fo bad dt i uses disc records | of and Apparatus for Controlling Mechan- 
. constant experimenting to cevi op me an use the Ellis ‘“Music-Master” an : Taner: . 
one reproducer that faithfull brings to ey the veel musi¢e, Easily put on. it pro- a ism of Moving Vessels or Vehicles, and 
\ life all there is in the record. jongs the life of the records, because it is 7 which have been recently dished up as orig- 
Words cannot convey to you an ade- sae eee ey riom tee Se meanat ‘atard inal discoveries. In other patents and tech- 
> idea of how much this wonderful {ob without It—it will double ibe worth of | nical publications I have suggested conduc- 
. | euiee sul © to upon pte ee your instrument. ; tora) in the ground as one of the obvious 
oi records. ou mus it ib — « ¢ 
i etalls . < ~ é . 
Snot ieincen you know, aang ae Be. Pome ae or to the modifications indicated In Fig. S- 
ou will understand why @very music. reat value of my reproducer. J want to send For the same reason the statics are still 


ci some of their letters and tel] you mcre 
over owner of a phonograph who hears bout my "‘Music-Master’’. Fill in and mail 


owne h the bane of the wireless. There is about 
the “Music-Master’’ Reproducer wants the coupon below for full particulars. Ask 


as much virtue in the remedies recently 





to own one. for Circular E, 4 : serg 
ee eta ce | proposed as in hair restore, A small and 
atentee an ama nel | compact apparatus has been produced which 
J - H > E L L I S P, O. Box a MILWAUKEE, WIS. It does ‘away entirely with this trouble, at 
—___ ucasaiaitivecuecarttsssssatensavacweeer Sail this Coupon Now! «<< senr ae iene least in plants suitably remodelled. 
J. H. ELLIS. P. O. Box 882, Milwaukee, Wis. | Nothing is more important in the present 


phase of development of the wireless art 


Please send me full information ahout the Ellis ““Music-Master” Reproducer. : | 
; than to dispose of the dominating erroneous 


Name come © U ecean Spt le Veiaateeeant«. 5Q Op aa wees gees 6 ee i ideas. With this object J shall advance a 
Address ~ Aaleld «| Baie eve bd cad abe I @raed elmenilectse, «22 0 0 8 6 4 © 0) 578 o 6 0 60.0 © 0 6 8 stekodiiene Kthaiaep eng ¢ t, . few arguments based on my own obServa- 
City ..... sa rea ate capa ETT » olen s is oo heey State ......00e eee I tions which prove that Herts waves have 


little to do with the results obtained even 
at small distances. 


In Fig. 13 a transmitter is shown radiat- 
ing space waves of considerable frequency. 
It is generally believed that these waves 
pass along the earth’s surface and thus affect 
the receivers. I can hardly think of any- 
thing more improbable than this “sliding 
wave” theory and the conception of the 
“euided wireless” which are contrary to all 
laws of action and reaction. Why should 
these disturbances cling to a conductor 
where they are counteracted by induced cur- 
rents, when they can propagate in all other 
directions unimpeded? The fact is that the 
radiations of the transmitter passing along 

inguished, 











ee & 8 
in Battery Charging 

] $150 to $250 Clear Profit Each Month recharging auto storage bat- 
teries. The HB 16-Battery Charger recharges 1 to 16 6-volt batteries 
or their equivalent at once with current cost of 12c to l5e per battery. 
Motorist pays 75c to $1.50. Figure your profits! This season means 
higger battery business than ever—more old cars driren—naew Fords 


to have storage batteries. Get busy now! Don’t delay! Start after 
those profits ! 


$57 Puts This Money-Maker in Your Garage on Money-Back Guarantee 


Balance in 10 monthly payments of £23. each. Earnings pay for machine. 
No electrical knowledge necessafy to operate. Uses 2 or 3 phase city current. 
Furnished cowplete with 2 charging panets capable of charging 1 to 8 batteries 
gacb. No adjustments or expensive renewals. Big. permanent profits. Sold on 
HB Absolute Money Back Guarantee. Order Now—yYou fun no risk. Pin your 
check to this ad and mail today for trial order, Do it NOW! 


Hobart Brothers Company, Box 5E, Troy, Ohio. 
Successful Manufacturers Since 1893. 






the earth’s surface are soon ext 
| the height. of. the inactive zone indicated in 
the diagram, being some function of the 
wave length, the bulk of the waves travers- 
ing freely the atmosphere. Terrestrial phe- 
nomena which I have noted conclusively 
show that there is no Heaviside layer, or if 
‘t exists, it is of no effect. It certainly 
would be unfortunate if the human race 
were thus imprisoned and forever without 
power to reach out into the denths of space. 
ee 
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The actions at a distance cannot he pro- 
purtionate to the height of the antenna and 
the current in the same. 1 shall endeavor 
to make this clear by reference to diagram 
in Pig. 14. The elevated terminal charged 
to a high potential induces an equal and 
opposite charge in tae earth and there are 
thus QO lines giving wn average current 
fF = 4Qn which cirenlates lacally and aw 
useless except that it adds to the momen- 
tun. A relatively small number of lines g 
however, go off to great distance and to 
these corresponds a mean current of f- 
syn to wlich ts due the action at a distaner. 
Yhe total average current in the autenna 
is thus J/m = 4Qun + dyn and its intensity 


is nw criterion for the performance. The 

. ; : q 
electric efficiency of the antenna is ——— 
O+4 


and this is often a very small fraction. 


Dr. L. W. Austin and Me. J. L. Hogan | 


have made quantitative tneasurements which 
are valuable, but far froin supporting the 
tleriz wave theory they ace evidences im 
disproval of the same, as will he easily per- 
ecived by taking the above facts into con- 
sideration. Dr. Austin’s cesearclies are es- 
pecially useful and instructive and 1 regret 
that 1 cannot agree with him on this subject. 
I do not think that if his receiver was af- 
fected by Tlertz waves he could ever estah- 
lish such relations as he has found. but he 
would be likely to reach these results if the 
Heriz waves were in a large part eliminated. 
At great distance the space waves and the 
current waves are of equal energy, the 
former being merely an accompanying tnan- 
ifestation of the fatter in accordance with 
the fundamental teachings of Maxwell. 

It occurs to me here to ask the question— 
why have the Hertz waves been reduced 
from the omginal frequencies to those I 
have advocated for inv system, when in so 
doing the activity of the transmitting ap- 
paratus has been reduced a billion fold? 
I can invite any expert to perform an 
experiment such as is illustrated in Fig. 15, 
which shows the classieal Hertz oscillator 
and my grounded transmitting cirenit. It 
is a fact which | have demonstrated thar, 
altho we may have in the Hertz oscillator 
al activity thousands of times greater, the 
effect on the recciver is not to be cornpared 
to that of the grounded circuit. This shows 
that t the transmission from an airplane 
we arc merely working thru a condenser, 
the capacity of which is a function of a 
logarithmic ratio between the length of the 
conductor and the distance from the ground. 
The receiver is affected in exactly the same 
manner as from an ordinary transmitter, 
the only difference being that there 1s a cer- 
tain modification of the action which can be 
predetermined from the electrical constants. 
It is not at all difficult to maintain com- 
munication between at airplane and a 
station on the ground, on the contrary, the 
feat is very easy. 

To mention another experiment in sup- 
port of my view, I may refer to Fig. 16 in 
which two grounded circuits are shown 
excited by oscillations of the Hertzian order. 
It will be found that the antennas can he pnt 
out of parallelisin without noticeable change 
in the action on the receiver. this proving 
that jit is due to currents propagated thru 
the ground and not to space waves. 

Particularly significant are the results ob- 
tained in cases illustrated in Figures 17 and 
18. In the former an obstacle is shown in 
the path of the waves but unless the re- 
ceiver is within the effective ¢lectrostaitc 
influence of the mountain range, the signals 
are not appreciahly weakened by the pres- 
ence of the latter, because the currents pass 
under it and exeite the circuit in the same 
way as if it were attached to an energized 
wire. If. as in Fig. 18, a second range hap- 
pens to be beyond the receiver, it could only 
strengthen the Hertz wave effect by reflec- 
tion, but as a matter of fact it detracts 


(Continued on page 87) 
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Learn Public Speaking | 





() LESSONS 


Write — quick — for 
particulars of this extraordinary 





FREE 





offer; an opportunity you will 


never forget if you take advantage of it. 


Ten lessons in effective public 


speaking absolutely FREE to those who act promptly, to introduce our J 
course in localities where it is not already known. 


We teach you by mail to become a powerful and convincing speaker—to in- 
fluence and dominate the decisions of one man or an audience of a thousand. We | 
have trained hundreds and helped them to increase their earnings and their popu- 


larity. 


Learn, in your spare time at home, how to overcome “stage fright” and 


conquer fear of others; how to enlarge your vocabulary; how to develop self-con- 
fidence and the qualities of leadership; how to RULE others by the power of your 
speech alone; how to train your memory. Our 


WHAT THE COURSE 
TEACHES YOU. 


How to talk before your 
club or lodge; 

How to address board 
meetings; 

How to propose and re- 
spond to toasts; 

How to make a political 
speech; 

How to te) entertaining 
storics ; 

How to make after- 
dinner speeches; 

How to converse inter- 
estingly ; 

How to 
letters; 

How to sel! more goods; 

How to train your 
memory; 

How to enlarge your 
vocabulary ; 

How to develop 
confidence ; 

How to acquire a win- 
ning persenality ; 

How to strengthen your 
will power and ambi- 
tion; 

How to become a clear, 
accurate thinker; 

How to develop your 
power of concentra- 
tion; 

How to be the master 
of any situation. 


write better 


self- 


New Easy Method 


perfected and taught only by Prof. R. E. Pattison 
Kline, former Dean of the Public Speaking Depart- 
ment of the Columbia College of Expression, can be 
learned in 15 minutes a day. Prof. Kline is one of 
the foremost authorities in the country on public 
speaking and mental development. Do not let this 
chance escape you. 


Offer Limited 


Send This Free Coupon Now 


This Special Offer of TEN LESSONS FREE is 
made strictly for advertising purposes and will be 
withdrawn without notice. Write now, before it ex- 
pires, and receive full particulars with enrollment 
blank by return mail. No obligations of any kind. 
Just tear off and mail this free coupon—or a postal 


will do. 
OO Eee. 


FREE LESSONS COUPON 


North American Institute, 


7445 Manhattan Bldg., Chicago 


I am interested in your course in Effective Public 
Speaking and your offer of ten lessons free. Please 
send full particulars. It is understood that this request 
places me under no obligation of any kind. 
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Pour Red.Whiie “Blue | 
from a Glass of Waier 


You can myetify your friends with puzziing 

chemical tricka: write secret lettere witb | 
of invisible Ink: moke your own magic writing 
4 EE per, und your own blueink or Ink powder, 


rite with waterandhave itturnblue Yon 

can pour seemiogly plain water Into three 

glassesand have it tut rod in one, white ia 

unother and blue In the third, Send twenty. 

five conte jn Nhe (2 ond get your outht by 

A wail, postpaid, If you sand bt ewey, we 

will eoter your name toroceive a copy of The 
Chemcraft Chemiat.’' It‘een “Chemecraft’* | 
eeuine © GHEMGHAFT for poze. Junior 


na $6.00 


THE PORTER SR CHEMICAL co., 
arcade Building CAR Os ae Postp' a 


Build Your Own PHONOGRAPH, 


It’s Easy With Our Help tm, SAVE 


A few hours interesting work 




















gaves Many dollars and gives OVER 
you a machine exactly to suit 
your ideals. We furnish motors, , HALF 


tone aris, case material. blua Sad 
brints and full _ instructions. yy 
Plays any record. You can make AA 
fine profit building pbonographa 
for your friends. 

Write Today for Our Free 
Blue Friut Offer. Agents 
wanted for our ready built 
Chor ateons. 


Choraleon Phonograph Co. 
705 Manger Bidg., Elkhart, Ind- 


ZI P-ZIP So. 1918 


The Greatest 60 Ct. Article on the Market, 
Shipped right (rom the factory the same 
=f day we receive your order. The Progg is 
made of beautiful metal: nevep break or 
ripz)/ wear ont ; aclentificably made and 
best workmanship. The rub 
are elastic and Jesting. wits a 
Ficety othe and ferce. Zip> 
ap complete, only SOc pre-e 
a @, Be auro the name Zip- 
ip and ovr address appear 
©n the article you buy. Order \ 
from ua or any Sparting Goods 
Storefn your city. Fend Stamps, 
Coin of Moone Order. 
oi hh RUSanE co. 
COLUMBIA, 5. C. 


ONE DRAWING 


ONE 


MNustratore— Cartoon Ists — Com f 
+ tlats m a big money 
NOW at home mh spare 

a es our_ new instruction 
method. Handsome boaktet 
: lnins everything. Mis 
for it ay t our Special | 
Free Outfit offer 
Washingtnn Se ho ol ef Art, inc. 
lau7Hst..N. W. Washiugtou.D,.¢, 
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LEARN MECHANICAL ath Ave 


A paying Professional trade: You vill be 2 trained dental 
mechanio and receive onr diploma when competent. Stu- 
denta given advantage of thorouchly up to data laboratory, 
and services of graduate Dental Snrgeons on Practical cases. 
No effort spared to place graduates advantaceously. Ne age 
limit. Day or Evening. Individual instruction. No educa- 
tional requirements. No book or home study. Easy terms, 
Highest references, Especially attractive Proposition to those 
Who write at once for catalog H. 


tYou Can RENT 
This Phongraph 


on our new Plan! $10 puts this Young’s 
Superior Phonograph in your howe on 30 
Oays' Trial! Plays all makes of disc records. 
Cabinet size. 47 ins. high. Rental applies on 
purchase. $125 Value far $62.50. Write for 
Geiails of Ereatest Phonograph bargain ever 
Offered. Offer Limited. Writa Today. 
ns YOUNG'S SUPERIOR PHONOGRAPH 
$2 W. Madison St. Ocpt. U. Chieaad, §ib. 


DEMAND OUNLIMITEO 























Begin 
e sel) 


on our easy payment plan. 
now and get your share. 
everything. Write today. 


Pear Atlas Moving Picture Co. 
Wo etoe le) Bont. 4g 536 5. Oearborn St.,Chicags 


~  £Y¥eu can be quickly cured, tf you 


STAMMER 


Send 10 cents coin or stamps for70-page book onStam. 
mering and Stuttering, "Its Cause and Care.” It telisbow I 
eured myseif after atammering for 20 yeara. 


Benjamin W. Bogue, 754 Bogee Building, Indianapolis 


A_ WONDERFUL NEW 


INVENTION The Q. 8. Tare 
Pistol shoots shot 100 ese acer we 20 to 80 1 feet, 
with avrprising power and accuracy, go wild over 
bt. KTown people fin find itmoat interesting. Send 10c. (a:/- 
ver) for sample, terra, etc. Our Q. S. Special, 25c. for 

6 older ¥ an eople. Send 3c. extra’ for 
Pon tame and packing on on single osc eens wanted.) 

EQ. 5. NOVELTY PI5TO - Ocioneot, Ne Vo 


EARN MONEY 


Stamping Names on Key Tags. $5() 


Either eex, Sparetims. Some make 
wee Send 2hc for Tag with your name on and inatruc- 


tlene. Retueied lf oad, Exp. Key Tag Co., Cohoes, N. Y. 
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My Inventions 


(Continued from page 17) 


lamp there. It was the exact spot which I 
had originally chosen. 

So it went day after day with variations, 
but I was determined to achieve at what- 
ever cost and in the end my efforts were 
rewarded, By the spring of 1884 all the 
differences were adjusted, the plant formal- 
ly accepted, and I returned to Paris with 
pleasing anticipations. One of the admin- 
istrators had promised me a Jibera] coinpen- 
sation in case 1 succeeded, as well as a fair 
consideration of the improvements I had 
made in their dynamos and I hoped to real- 
ize a substantial sum. There were three 
administrators whom I shall designate as 
A, B and C for convenience. When I called 
on A ke told me that B had the say. This 
gentleman thought that only C could decide 
and the latter was quite sure that A alone 
had the power to act. After several laps 
of this ¢cireulus victosus, it dawned upon me 
that my reward was a castle in Spain. The 
utter failure of my attempts to raise capital 
for development was another disappoint- 
inent and when Mr. Batchellor prest me to 
go to America with a view of redesigning 
the Edison machines, I determined to try 
my fortunes in the Land of Golden Prom- 
ise. But the chance was nearly inist. I 
liquefied my modest assets, secured accom- 
modations and found myself at the railroad 
Station as the train was pulling out. At 
that moment I discovered that my money 
and tickets were gone. What to do was 
the question. Hercules had plenty of time 
to deliberate but I had to decide while run- 
ning alongside the train with opposite feel- 
ings Surging in my brain like condenser 
oscillations. Resolve. helped by dexterity, 
won out in the nick of time and upon pass- 
ing thru the usual experiences, as trivial as 
unpleasant. I managed to embark for New 
York with the remnants of my belongings. 
soine poems and articles I had written, and 
a package of calculations relating to solu- 
tions of an unsolvable integral and to my 
flying machine. During the voyage I sat 
most of the time at the stern of the ship 
watching for an opportunity to save some- 
body from a watery grave, without the 
slightest thought of danger. Later when | 
had absorbed some of the practical Ameri- 
can sense I shivered at the recollection and 
marvelled at my former folly. 


Tesla in America 


I wish that I could put in words my first 
unpressions of thiscountry In the Arabian 
Tales I read how genii transported people 
into a land of dreams to live thru delightful 
adventures. My case was just the reverse, 
The genii had carried me from a world of 
dreams into one of realities. What I had 
left was heautiful, artistic and fascinating 
in every way; what I saw here was ma- 
chined. rough and unattractive. A burly 
policeman was twirling his stick which 
looked to me as big as a log. I approached 
him politely with the request to direct me. 

“Six blocks down, then to the left.” he said, 
with murder in his eyes. “Is this America’ 
I asked myself in painful surprise. “It ts a 
century behind Europe in civilization.’ 
When I went abroad in I1889—five vears 
having elapsed since my arrival here—I be- 
came convinced that if was more than one 
hundred years AHEAD of Europe and 
nothing has happened to this day to change 
my opinion. 


Tesla Meets Edison 


The meeting with Edison was a memor- 
able event in my life. I was amazed.at this 
wonderful man who, without early advan- 
tages and scientific training. had accom- 
plished so much. I had studied a dozen 
languages, delved in literature and art, and 
had spent my best years in libraries reading 
all sorts of stuff that fell into my hands, 
from Newton's “Principia” to the novels of 
Paul de Kock. and felt that most of my 


WWW.americanradiohistorv.com 


re 


life had been squandered. But it did not 
take long before I recognized that it was 
the best thing I could have done. Within 
a few weeks I had won Edison's confidence 
and it came abont in this way. 

The S. S. Oregon, the fastest passenger 
steamer at that time, had both of its lighting 
machines disabled and its sailing was de- 
layed. As the superstructure had been built 
after their installation it was impossible to 
reinove them from the hold. The predica- 
ment was a serious one and Edison was 
much annoyed. In the evening I took the 
necessary instruments with me and went 
aboard the vessel where I stayed for the 
night. The dynamos were in Bad condition, 
having several short-circuits and breaks, but 
with the assistance of the crew I succeeded 
in putting them in good shape. At five 
o'clock in the morning, when passing along 
Fifth Avenue on tny way to the shop, I met 
Edison with Batchellor and a few others 
as they were returning home to retire. 
“Here is our Parisian running around at 
wight,” he said. When I told him that LI 
was coming from the Oregon and had re- 
paired both machines, he looked at me in 
silence and walked away without another 
word. But when he had gone some dis- 
tance I heard him remark: ‘“Batchellor, this 
is a d—n good man,” and from that tiie on 
I had full freedom in directing the work. 
For nearly a year my regular hors were 
from 10.30 A. M. until 5 o'clock the next 


MY NEW BOOK 


‘‘Muscular Development’’ 


will tell you how to get a wonderful muscular 
development like mine. perfect health, abun. 
dance of vitality and great Strength as 1 have. 
, The resuits of my system 
are shown on my own per: 
son and that fs recom- 
méndatian enough, To give 
| every one the opportunity 
to profit by what I have 
leamed, 1 willl mail my 
book. for a limited tima 
only. on receipt of 


10c 


This Wonderful book 
will help you. It is pro- 
fuseily Lilupatrated and 
contains pictures of many 
of the world’s strongest 
; cee ee Bhs ee 

E LIEDERMAN ene ee eee 
cffaipor look a: beslthy ca be Dow. While it is on your 
as etrOng as | am? mind. 


EARLE LIEOERMAN, Dept. 208. 203 Broadway. N. Y. 
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Mechanics’ Utility 


MOTOR GRINDER 


A Time-Saver snd Money- Maher 
FarSbop, Factory, & ane or Home 
Attach to any electric iinht sockot 
and yon have a power unit which will 
do erindiag eli descriptions aa 

es drive smal mechin- 
ery. Can be furnished witb 
ebuck and bull for buffing, 
Type H—Complete with 4in.b 
one. half in. Emery beel, 
§.$0. Order today. 
a UNIVERSAL MOTOR CO. 
=3 w, Jackson Blvd. Chicago. bi. 


FRENCH WIRELESS 


FROG made of steel 

with large clicker inside. 

nsed 1 FUN. ielegramy. 
Aa 


GRER OF a a 
YOUR obs. NT complete with 
code, and to make a big bundle 
we will send a Ford joke book. 
Parlor games, et¢,. all for loe. 


Dept. 72, American Toy Co., Lowell, Maas., U.S.A. 
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morning without a es exception, Edisen 
sail to me: “TE have had many hard-work- 


ing assistants but you take the cake.” Dur- 
ing this period I designed twenty-four 
ditferent types of standard machines with 
shiort cores and of unitornas pattern which 
replaced the old ones. The Manager had 
promised me fifty thousand dollars on the 
completion of this task buat it turned ont 
to he a practical joke. This gave me a 
painful shock and [ resigned my position. 

luunechately thereafter some people ap- 
proached me with the propusal of forming 
an arc light company tncder my name, to 
which I agreed. Here finally was an op- 
portunity to develop the motor, but when 
E broached the subject to my new associates 
they said: “No, we want the arc lamp. 
We don't care for this alternating current 
of yours.” In 1886 my system of are light- 
Ing was pertected and adopted for factory 
and mumicipal hehting, and ] was free, lant 
with no other possession than a beautifully 
engraved Porta See ot stock of hyputhetical 
value, Then followed a period of struggle 
in the new medium for which 1 was not 
fitted, but the reward came in the end and 
in April, 1887, the Testa Electric Company 
was organized, providing a faboratury and 
facilities. The motors [ built there were 
exactly as I had imagined them. I made no 
attempt to improve the design, but merely 
reproduced the pictnres as they appeared to 
my vision and the operation was always as 
T expected. 

In the early part of 1888 an arrangement 
was made with the \Westinghouse Company 
tor the manufacture of the motors on a 
larve scale. But vreat difficultics had still 
to be overcome. My systern was based on 
the use of tow frequency currents and the 
Westinghouse experts had adopied 133 
cycles with the object of securing advan- 
lages in the transformation. They did not 
want to depart from their standard forms 
of apparatus and my efforts had 1o be con- 
centrated upon adapting the motor to these 
conditions. Another necessity was lo pro- 
dtice a motor capable of running cfficiently 
at this frequency on two wires which was 
not easy of accomplishment. 

At the close of 1889, however, my services 
in Pitsburg being no longer essential, | 
returned to New York and resumed expert- 
menial work in a laboratory on Grand 
Street. where | began immediately the de- 
sign of high irequency machines. The probh- 
lems of construction in this unexplored ficld 
were novel and quite peculiar and { en- 
countered many difficulties. I rejected the 
inductor type. fearing that it might not 
yield perfect sinc waves which were so im- 
portant to resonant action. Had it not been 
for this 1 could have saved myself a great 
deal of labor. Another discouraging fea- 
ture of the high {requency alternator seemed 
to be the inconstancy of speed which threat- 
ened to impose serious limitations to its 
use. I had already noted in my demonstra- 
tions before the American Institution of 
Electrical Engineers that several times the 
tune was fost. necessitating readjustment. 
and did not yet foresee. what 1 discovered 
[ong afterwards. a means of operating a 
machine of this kind at a speed constant to 
such a degree as not to vary more than a 
small fraction of one revolution between 
the extremes of load. 


The Invention of the Tesla Coil 


From many other considerations it ap- 
peared desirable to invent a simpler device 
for the production of electric oscillations. 
In 1856 Lord Kelvin had exposed the theory 
of the condenser discharge, but no practical 
application of that important knowledge 
was made. I saw the possibilitics and un- 
dertook the development of induction ap- 
paratus on this principle. Ay progress was 
so rapid as to enable me to exhibit at my 
lecture in 1891 a coil giving sparks of five 
inches. On that occasion I frankly told the 


(Continued on page 89) 
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STRONGFORT 


“Dr. Sargent of Harvard, declared Ihal 
Sirongforl is Ongque sieoably the finest spec: 


development eve? seco.” 


siz. Dbillimucness, constipation, ¢atarrh or other chronic ailments; 
clear your hraln and send 


18  B C490 Oy OMe: Or Sie GBOit BHP OTOL. S208 beds 
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fa) cere rir re ere ry ay ee 


O AMOUNT of love witl ever alune fur the 
{ ceric you wlll commlt, If you inake some jure, 
lrualing young gir yuus wife when son are ON- 
FIT to aantime the dutles and réapanulltlitles of 
a lustanedt sicba father lber whole luture We, her body 
eed anual, Sb) dee do YOUR heeqlng, tue one witl be alele 
to help teer W YOU prove faithless tere tier trust in you. 
Lion's pul the matter aside, Jou can't pet awcy Sram ie; 
va vant mubko ney glet togps, Uf sau are weak, fin- 


patent, sickly; grouchy wlth dypeysta of bllleusness, 
jeseonal by coumtlputign, of autlertng Train any other 
desitabhzdeg alleeemt, Steg: adel thdak, right iow, for 


HEM nuke, tf net for your own. What (AN ber naarrl- 
age to you brlig ter, but Wrhelong regret and sorrow, If 
tom are only an apology for a man, with your muscles 
Halles, your teloued Whe water and your brain wouzy a9 a 
resa@lt of your vomd)tive 


She Thinks You Are a Man 


She trusts, udmires and loves what she THINKS you 
reah MAN, nivatalty, saorally nod physleatly, 
whoin alle can respect an well as tove. She belleves you 
to be a nan who con look any other manip the eye and 
hold your own with him; whe is able to protect her 
uider any elreuuistances ; whe cath muke hls “ay In the 
world and glve her the comforts she lina a right to exe 
peet from her husband: and Ghaatly who will ultiniately 
make her the nelber of healchy, happy children, a 
hlessing tu you both. Think of the klud of children ynu 
wll} moke her the moather of Wf you wre one of the great 
UNFIT Thhak of the weak, alllng, rlekety, defective 
boys and giris such men bring Into the world—pltiable 
Hhetle crentures, with vo chanve In Wife, ilving reproaches 
ta the father whe beget them. font vlause your eyes tn 
these things. They are facts: facts thornughly under. 
stood by every breeder of dogs, cattte and horses; facts 
recogulzed by the lugistators af several states, who would 
make Ita LEGAL, as well as a MORAL, ertme to marry 
when vufit. 


Viake Yourself 100 Per Cent Fit 


Puf your pest brkind you: What If you have led a cay Jife and 
cowed a bls crvts of wild ota? Start NOW to rout them out. 
What lf you have buted the candle at tmth ent. aml fevt now 
Itko @ huinan wreek, wlth your strength of bely and mind dissi- 
patel andl your vitallty ebbing away! AIL the forte rcason why 
you shuutd besin naw. TOUAY, to atup that «tealy Jacs, balld up 
your strenath axain, regain your Inst ritality and make a aianly, 
red-lsiocmdedd man of saurselfl. it’s the ONLY thing 10 do—the 
only way to lave any niute liapplnesa In llfe—the only way to 
keep frou stlpping duan into the serap heap of the hopelessty 
Unym-anid-out—und yuu con do ii, if pow go ohout it the right 
wos. 


Strongfort Will Show You How 


No matter what your work or business or occupation, you can 
bultd yuurself up tn my way vlthout Interfering wlth It In the 
least, [FU help you strencthen your heatt, lungs. stomach and 
esery nther vital Organ; T'll helD you free yoursel! fram dy spep- 
1‘))] help you steady yoor nemea anid 


the rleh. eck hboed of fife anal vital enerey coursing throuct your arteries 
agaln. so that you will be THE man your wife believes and ecwpects You to be. 
Jupy of battled Pliyeie lo sell you. 
exerclsve OF sirabliaced, sasceth 
Nature’s way—he way that was duecessful in isaking sae the sthamest man in the world: the way that 
ls succeeding with my Pupsis. thousands of them. in eters country of the ecistlized world 


T haven't any patente) 
6 haven't any ison-bound, musele-fatiguius. Uresame routine of 
Loci Hollger Up or Men, anu 1 cuild them up in 


w ass 


Don’t Be Discouraged 


Never mint how low down you have fallen; T clun’t cate a rap what your precent condiclon [s or what 
brouxhil you to k—J kKtfaw / con tmprace you 100 ner cent in gs 
day for men stn had given ap all hope: brinxIng back thetr health and strength: making them re«pected 


few short months. I am doing It erery 
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members of sneclety aain: ling thea with Jife. and ambition, pep and ginger. and enabling them tn 


Muke @ cueeess fou the work t can chi 


and Conservalion of Health. Strength and 
Mental Energy,”* will shuw you the quick, 
easy, scnitble, nernfp way out of your dif- 
Heulthes: the way that has hruughit renewed 
hope and confidence und joy ef Siving to 
thousands of other men: It will show you 
how to aske yaurself? FIT to tlve; FIT to 
marry; of. if you are tnarrtest already. It 
will help sou hecome the father of healthy. 
happy. laughing chilleen who wlll be a joy 
to yoy amd your wife as tong as you live 
YOU WANT THAT BOOR. 


Do Your Part Now 


Do YOUN part. and UH do MINE—IT 
Ruarantes it. FIM wut and send me the 
coubon. with ¢herre 2c sean eg fur poalake 
sud hacking on the free book, “*Promotion 
and Conservation of Health. Strength sad 
Mental Enorgy.®® ated Wil scl you with 
it, without charge. hetpful. perrannol ine 
formation an the comlletons that are 
trouuling you. DON'T DELANY —here's the 
coupon == ley your part NOW 


LIONEL STRONGFORT 


Health and Strength 


Spceialiat 
883 Strongfort Institute Newark, N, J. 
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for pou what T Wave done and am dolns for others, and I WiLL 
Dv IT, if you wilh mark NOW. on the coupon uclnw the trouble or troubles that are affecting sn, 
vor the points vent ofe Most Inteeested In, agd MAIL IT TO ME TODAY. 


My free book, “Promotion 


FREE CONSULTATION COUPON 





Mr. Linnel Stronsfort. Newark N_ J.—Dlease 
scn7il me yiuir book, “PROMOTION ANDO CON- 
SERVATION OF WEALTH, STRENGTH ANO 
MENTAL ENERGY,” fur postage of. which I en- 


Clase three 2-eent stamis. 1 bare nisrkect iX) 

befure the aubject In which | am loterested. 

- Colds Flat Feet . Heartweakness 

- Catarrh .. Stomach Poor 

.. Ashhme Olsorders Cleeulatlon 

- Obesity .. Canstipaiien Stkln Olsorders 

.. Headache ., Billousness . Desgondency 

-. Thianess -.Torpléd Liver ..Reund 

. Rugture . indigestion Shoulders 

-.Lumbageo » . Nervousness .. tung Troubles 

« Neurttis ..Pace Memory. .Inereased 

-.Neursigla ..Rheumatism Height 

- Flat Chest -- Youthful . Stoop 

. -Oelormity Errors Shoulders 
(describe) -. Vital Losses .. Mascalar 

-. dniomoita . Impotency Ocveloament 

- Short Wind . Gastritts {383} 

Name eeeseeenrresBeeseseeeeeereve eee eee eeu seeeteoeoess 

Ago seceres Occupation OCC ee Hee Heer Sheen sede 

Street eee WwW ee - Meare er eeeeee 

Cley . State 
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VAN 


GET OUR a 
oem a TOLE , Ss 


A 


DO Your Own 
AND HEATING at low cost 


Send for our big instructire Ware 
256 page well-bound Handy- 
Man Book Catalog. Every 
Home Owner, Contractor, 
Electrician, Farmer, Factory 
Manager. ete., needs it. Shows 
over 10,000 Fixtures and Sup 
plies in plumbing and heating 
at wholesale. Shows how to 
save skilled labor, hard work 
and unnecessary material by 


OUR NEW 


Cut-to-fit-Method 


This wonderful hook helps you select and install the 
Proler Plumblig. Water Supply System, Het Afr. 
Water or Steam) Plant. Besides being our Wholesale 

tatalog it lias many practical 
plans, diagrains, sketches. ele- 
Fallons. vic.. showing how te 
doa the work this newer. eni- 
to-fit way. Any handy man 
with @ few lools can easily do 
his awa installing with the 
ak of this 


Rig Handy-Man Book 


We hase spared no 
effort and late ganv ta a 
Kreak exiunse to compile 
this raluable book. With 
economy silll a national 
necessity. it would be ua- 
Patriatic to scud this ex- 
Tetsivre book broadcast 

1a nan-interested parties. 
Therefore. We request a 
~ temborary deposit far each 
eopr of 25c whith we re- 
fund on first order, or 
we send our Bargaln Bul. 
letin Free. Acluress Todsy 


HARDIN-LAVIN COMPANY 
40 Years At 


4510-20 Cottage Grove Ave., Chicago 
$500.090 plants behind ovr guarantee 


P| 
att bss 


erat 


T Richard A. 
Oldham. He earned $2200.00 

F in four months with a Hay- | 
wood Tire Repairing outfit. For 
20 years he was telegraph Operator on the 
F Iiinois Central Railway. He is now 58 years 
old. He answered my advertisement—quit 
his job—bought a plant and opened a busi- 
ness. He just wrote me “I have made more 
in eight months than 2's years as Operator.’ 
There are now 500 stations where tire re- 

pairing is neglected. 


i Must Have 500 Men 


To Fill These Positions 


I have a Big interesting Book to send you. 
It tells all about tires—gives 
inside figures and profit. Send 
for it! What Oldham and otbers 
are doing You can_ do. .00 to 
$4,000.00 per year is Conservative. 
Like Mr. Oldham-— Ona machine 
will start you. Then open a shop. 


You cansece business all aroond you, Pat . 
out a Haywood Sign and business will Ze 
cometoyou, Now g-t started. Sendfor & 
ook afd start making money. 


M. HAYWOOD, Pres. 
Haywood Tire & Equipment Co. 
1209 Canitot Ave. 


the Big 


indianapolis, ind, 






















Je aT GUS 
6onally, bf mal, in 2 short 
time. Oldest ani largest School 
EARN $18 TO $45 A WEEK 
Fritner, Minn,, «Tote. ane je after first les- 
rofit $7.06.‘' Cra ac: { 
ing course,” Geb! “fees 
| hterature, samples, gusrantce; al] FREE, . 
DETROIT SCHOOL OF LET TERING 


ot y 
I teach yoo *» 
Vy Big field, wark ioteresting. Yuu can 
10. f 
iw o 
ange: FES’ 5850-00 while tak 
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FUTURE RAPiD TRANSIT 
(Continued from page 7) 


an airplane and provided with planes or 
wings. This provision of planes on either 
side of the car renders it possible to modify 
their angle of incidence. to relieve the sup- 
porting rail of a larger part of the weight 
of the vehicle. 

The aerial monoflier, as our artist has 
here depicted, may be propelled by means 
of one or more propellers placed either at 
one end of the car or at both ends, and in 
any case these could be electrically driven, 
the current necessary for operating the 
electric motors being taken thru appropri- 
ate contact shoes or brushes, resting in 
contact with insulated conducting rails fixt 
to the frame-work upon which the monorail 
is supported. The end view of the imono- 
flier shows clearly the arrangement of the 
two third rails, one on éither side of the 
monorail, constructed so that they may also 
serve to insure the maintenance of the car 
in the proper vertical position, by pre- 
venting any lateral displacement thereof. 
For the purpose of maintaining the car in 
the proper vertical position by virtue of 
the third rails just mentioned, there arc 
provided two series of whcels inside the car. 
as the end view indicates, one set on 
either side of the monorail structure. From 
one end of the car to the other, the slot. 
as it might be called, slightly expands so 
that the car can negotiate curved sections 
of rails, which it could not do if the slot 
running thru the car from front to rear 
were made perfectly straight. The car is 
provided with electric lights and the usual 
protective features. such as electric braking 
means, clectric fans in warm weather, sig- 
nal lights, etc. The motorman, whose cab 
is placed in the forward part of the car. 
has full control of the electric propeller 
motors, and he can also change the angle 
of the planes, on either side of the mono- 
flier, so as to cause it to practically float 
in the air when it 1s under full headway, 
the monorail passing thru its center merely 
acting as a guide rail along which it flies. 
Electric heaters could be used in the cold 
weather, and for heating coffee and cooking 
light meals, ete, in the buffet lunch on 
board, electric stoves would be available. 


In general the monoflier is ovoid in form. 
thns following the latest practise in the 
design of dirigible airships, so that it will 
encounter the minimum of resistance from 
the air during its displacement. Such a 
craft should be easily able to attain a speed 
of 175 to 200 miles an hour and higher, as 
when it has attained its highest velocity aud 
the planes are properly elevated, the craft 
will be practically floating in the air, without 
encouiutering any retarding friction from 
engagement with the monorail, excepting 
when passing around curves. Even here 
the friction which would normally be en- 
countered might be reduced considerably if 
not entirely obviated by the provision of a 
proper air rudder at the rear of the car. 
When the car had reached the end of its 
run, owing to its peculiar ovoid shape, etc., 
it would have to be reversed in position 
before starting back, or else sent back to 
its destination by a parallel monorail sys- 


‘tem, which would undoubtedly be the usual 


practise, much in the manner shown in the 
accompanying view. Undoubtedly in the 
years to come. when such highly congested 
localities as New York City have become 
more and more built up with towering office 
structures, with a daily working population 
of say 12,000,000 to 15,000,000 people, and 
the subways and street elevated lines have 
become crowded to the limit of endurance, 
then it seems that such a system as this 
should serve a very useful purpose indeed. 


If such a system as here illustrated 
were properly constructed and designed, it 
would not only serve as a fine piece of in- 
dustrial engineering, but it would also give 
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AN EASY WAY TO 
MAKE MONEY .2::: 


content to 

: . pled aloog 

on a small salary, Be independent. Go in the tire re- 
airing business, One man says ‘°] made %60.00 the first 
ay."’ Others average 2200 ta a month Very little 
capita] needed. Jobs plentiful. Sel motorist a pos- 
sible customer. No experienca need We teach yoo, 


SHALER Tire Repair Outfit 


Improved Wrapped Treed Method o 






oF 
Used by Tire Manafactarers 


Does as good work as the big high 
priced vulcaniziog outfits. A hoy /x I 
It's the only vulcanizer $ 





can use it. “ 

that has Automatic Heat Control,and Jo.) 

can‘t undercure or overcure a tire, A > 
uires 00 watchiog or regulating. 


FREE Book 


**How to Opeo a Tire Repair Shop,’’ 
It tells how to make big mooecy, 
Dan't delay. Write quick. 


C. A. SHALER CO. 


2204 Fourth St. Weopun, Wisconsin 


has many exclusive features, It 
wlll hlistdjJe three factors at one 
setting and lies a Log-Log Scale. 
Polyphase or Inverted Scale. Ad- 
dition aod Subtractlon Scale. 
Square Root Scale and Biuary 








sfikpescale. It will add and subtract 

a= [ge jicactions and Sire decimal equilr- 
.voPiseJaients. multiply and divide frac- 

‘ a a AAS Uons ond mixed humbers. It will 
nit eee aso COKbv@ | «6te | LOGarit{ ims of 

Web e/ =Xumbers and the Sines, Taogeats. 
See” Cosines end (Cotangents of all 
angie An insteuction book. ~The 

Sli x at,°° . 12 Sllustrafions, 3s @ent witb each role. 
Slide Rule Mart ae Beet 2 inches, Demaueter otic 


Bedy of role made of 24 Ga. atest, transparent celluloid indicators. 
Grauvustions printed tn hlack on 2 white coating, figures ane and easily 
read. Price, sent postage paid with instructions, $1.00. Send for free 
descriptive circulars. Your money back if you ere not satisfied. 


GILSON SLIDE RULE CQ., Niles, Mich. 





Says the Master Mechanic. The Greb 
Automatic Grip Puller is a One-Mau 
Puller—Quick-aciing. strong and siim- 
ple io the extreme, Say he locked in 
aoy desired posilion. A combioation 
of two or ibree arws. Heaty Duty 
Size capacity 1° to 18”—Junior size 
capacity 1” to 7”. Two sets of jaws 
furnisbed with each size. 

If your 


Ten Days’ Trial dealer or 


jobber does not have them we will send yoo 
aoe. Try it ten Gaye. Jf not satisfactory, 
return to ge end we will refund yaut money 
We alsomake the GREB 


i? : 
HE GREB CO.,. 230 State Sireet, BOSTON 











Swing 4 in., JL in, between ceaters, 17 ia 

| totatleagth. Shipping weight 13)ba. Be 

of lathe iamachiaed, Workmanship first- 

eee eee Spine wed geil alice a 
‘ e 

a equipment, Order coe today. Frice $5.00 cash 


XS2 SYPHOR MFG. CO., DEPT. C 


CONVERT YOUR BICYCLE INTO 
. AMOTOR-CYCLE fie 


Best hill climber. Most reliable. 
More STEFFEY’S in use than 
a allothers. LOWEST PRICES. 
or instalments. Send Stamp for circular. 
Agents wanted. 


Stefiey Mfg. Co., Dept. E, 5025 Brown St., Phila., Pa. 
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Fits any 


i SMALL ENGINES 


erat oe ele 
.1 ad . p.—fo 
and Shop use, Frice, $27.50 


oO, 

WASHING MACHINES 
We ship on trial. Send for 
Booklet and Special Offer. 
SIEVERKROPP ENGINE CO. | 
1401—49th St, Raclae, Wis, | 


Sus. eT ay 


AVE 25% to 60% 


oo sliehtiy used 


GRAFLEX-KODAKS 


CaMeras aad Lenses of every description. 
Equal to new. “ave money. Write sow for 
Free Bargain Book and Catatog 
listing bandreds of money-saving bargains in 
slightly used nnd new cameras and supplies. Al? 
} g00ds soldon 10 days’ Free Trial. Noney back 

if mot satisfed, You © no chances desling 
We have been in the photographic 
Write now, 


aod up, Als 










Oy” 
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CENTRAL CAMERA CO, Depl. 175, 124 S. Wabash Ave, Chicare 


with vs. 
sa Over If, years. 


we: ©OF Aoto Tires, Donble mileare, prevent blow- | 


outs aod puncturee. Easily epplied jo any tire. 


Thoosandes sold. Detuile free. ents wanted, 
Amer.Acceasories Co..0¢pts3.Cinginnatl 
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lich speed traveling facilities for subur 
banites, whe have to travel ten to twelve 
wiles every night and morning to and from 
business, such as those who live in the 
rapidly developing Westchester County sec- 
tien, where undoubtedly many  fiaindred 
thousand of New York's future popiulance 
will reside, as well as those who will make 
their homes on Long Istand. 


As the illustration shaws, the monoficer 
is divided into several tluors, and if de- 
sired, each Moor may be subdivided into 
compartinents, The lower floor is prefer- 
ably reserved for luggage, freight and 
mail, while the upper (loor may be very well 
utihzed for the clectric motors operating 
the propellers and lifting) planes.  Stair- 
ways lead from the lower floors to the up- 
per floor or floors, depending upon the size 
@f the car. The main frame-work of the 
car is composed of rolled steel sections, and 
the rest of the structure including the floors 
and outer covering ts of aluminum, tlre 
seams heine electrically welded so as ta 
present a perfectly smooth surface on the 
entire exterior in order to minimize the 
resistance to the air. The windows, which 
affard an excellent view to the passengers 
as they skim along over the tons of the 
skyscrapers far above the city and the sur- 
rounding country, are fitted with the new 
unbreakable giass. Also the outer contour 
of the windows and doors are made so as 
to fit very tightly and to preserve an even 
surface both vertically and horizontally 
for the purposes aforementioned. 

Some otiier novel features invotved in 
whe design of this a¢rial monoflier, which 
scem tO possess great practicability are as 
follows: The inventor points out that in 
order to impart greater stability to the 
car, its longitudinal axis should preferably 
be located below the top of the monorail. 
In other words, the greater part of the 
weight should be distributed on a line below 
the monorail level, which line is at a point 
ahout one-third the height of the car from 
the top of the same. The large wheels in 
the interior slot of the car, which rest on 
the upper or monorail, are heavily flanged. 
In order to provide against the possibility 
of the vehicle leaving the track vertically 
under the influence of the air pressure be- 
neath its wings, the lower portion of the 
third rail rollers may be given a circular 
flange, which in the case under considera- 
tion would bear against the lower flange 
of these rails, and thus serve to maintain 
the car in contact with the rails. The car 
could be made longer as desired, but, of 
course, it could not be made too long, or 
otherwise it would be impossible to turn 
curves, unless they had very long radii. 


Most probably the reader has become 
interested in the general working principles 
of such an aérial monoflier system, par- 
ticularly in the probable arrangement of 
the stations, which could be of several 
types, as our illustration herewith shows. 
a= 4 
Some of the stations could be erected on 
the roofs of tall buildings where these were 
of appropriate height for the purpose, and 
in some cases where the railway past di- 
rectly thru the tower of the skyscraper, the 
station could be built in the “hole in the 
wall’, as it might be called. Each station 
conld be designed in several ways—for in- 
stance, it might in some cases be provided 
with one platform, and the passengers on 
the monoflier in this case would have to 
descend from the upper to the Jower floors 
by means of the stairways provided in the 
car, before reaching the station. The sta- 
tion platforms could be enctosed and pro- 
vided with sliding doors, so as to be draft- 
proof in the cold weather, and high speed 
express elevators would carry the passen- 
gers from the aérial railway station to the 
street, or by taking a local elevator, they 
could alight on any floor of the building— 
all of which seems very good from a 
strictly engineer point of view. 
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ciently, you need a different hack saw thar for cast 
fron or machine steel, and you Certainly cant work 
as coarse a blade in a light machine as im a heavy 
onc. To try to do everything with the same blade 1s 
simply to dv most of it inelhcently. 


do the most work with the least effort and 
time becwuse cach one us 
made to meet the exact reauirements of 
different metals in different powered ima- 


in the shortest 


chines. 


Write us today. Ask for Cotalog No. 2/3 LE. 


THE L. S. STARRETT COMPANY 


The World’s Greatest Toolmakers. 
Manufacturers of Hack Saws Unexcelled. 


NEW YORK 








ATHOL, MASS. 


LONDON 





‘Saws 


Our Hack Saw Chart will*help you select 
the proper blade for any. kind of work. 
and vou can depend upon it. Our Service 
Department will help you solve your cut- 
ting problems and increase the efnciency 
of vour cutting-off department. 
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Knapp Electric & Novelty Co. 
523 West Slst Street 


Combination 


Wireless-Telegraphy 


Outfit 


You benchit by mentioning the “Electri¢ol Experimenter” when writing to odiertisers, 





wilf soon make you an accomplished operator. 
Teaches Light and Sound Signals, both Radio 
Outfit consists of exceptionally fine 
amp. 


and Morse. 
Telegraph Key. Buzzer, 3 Binding 
Lamp Socket and Controt Switch 
-all mounted on a 
ished base. 
operated at considerable distance 
apart for sending and receiving 
Practice. 


This Same 
Without Lamp 


Order to-day. Or your dealer can secure it for you. Descriptive 
eircular and Catalog of eclebrated Knapp Motors and Electrical 
10c¢ up mathed free on request. 


New York City 


Right In Your Own Home, in your spare time 
Remarkable opportunities are oifered experienced wire- 
less operators and telegraphers. The demand is greater than 
the supply—steady positions at increased pay and raptd 
advancemetit are assured. 








Outfit 







*osts. 






highiy fir- 
Two outfits can be 





















$9.50 













KNAPP LEADER 






Radiates real power-plant 
eficicncy. Two Speeds and 


Price, Complete. $3.50 
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Magic-Like Relic! 
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Asthma 
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Boils 


“ Corns 
Consttpatioa 
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Earache 
Eczema 
Eye Disease 
Falling Hair 
Hay Fever 
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Goitre 
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Rheumatism 
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S&S Skin Diseases 
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phy, aN Sprains 
tty, PSS ss Tonsititis 
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OW in your own home you can have wonder- 

ful Violet-Ray treatments exactly as are 

given by eminent physicians and beauty 
specialists throughout the country. Now you 
can rid yourself of headaches, Catarrh, consti- 
pation, eczema, insomnia. lumbago, nervous- 
ness. Relieve your pain from neuritis, trheum- 
atism, and other disturbances. Multiply your 
bodily health, vitalize your nerves. double or 
treble your energy by using Violet-Rays. Sleep 
better. increase your strength. and improve 
your appetite and digestion. Soothe your nerves, 
reduce or increase your flesh. Tone and 
Strengthen the entire system. Beautify your 
coniplexion. All with Violet Rays! 








even for infants 
the body. 


100 Ureun. 


Not a Vibrator 


The Violetta is not a Vibrator. : 
that contracts the muscles—it does not shock. it does 
not pound the muscles—it is absolutely 
Violet-Rays sdministered by the Violetts are wonderfui 
Retleve pain and sufferinc in every Part of 
Simple tests prove that Violet-Rays Pass com- 
mietely throuch every part of the body, stimulating every cell 
1¢ is electricity io its highest remediai form. 


It is not a machine 


painless. 


Read What Physicians and Users Say 


Trixie Friganza. well known 
actress say's ‘‘Cheerfully will I 
add my praise for Violetta. 
It's the best ‘pain chaser’ and 
‘soother’ I’ve had the good 
fortune to find. It’s WON- 
DERFUL. It cured my 
brother of neuritis. As for 
myself 1 use it for facial treat- 
ments and general massage. 
I cannot say too much for it.” 


Dr. Bert H. Rice. of Vinton, 
lowa. says: ‘'] have good re- 
sults with the Violetta High 
Frequency Instrument in all 
cases of neuralgia. Almost 
instant relief in Facial Neu- 
ralgia.”’ 


Bae SB SESS S m~ 


Free Book Coupon . 


BLEADON-DUN CO. 


Dept. 2D. 
I1 So. Desptaines St., Chicago, Ill. 


Please send me your free book 
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and 10 Days Trial i 
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@ produces stimulation and 


k. L. Allen, D.C.. 205 Boone 
National Building. Boone. 
lowa. says: I have had very 
good results with the appli- 
cation of High Frequency 
Current in cases of Paralysis. 
Rheumatistn and Neuritis and 
think it a great help in drug- 
less healing.” 


Dr. Daniels. Lisbon. North 
Dakota. says: ‘Have used the 
VIOLETTA in such Cases as 
Goitre. Bronchitis. Pleurisy, 
Neuritis. Neuralgia. and Lum- 
bago, and find it very benefi- 
cial. In fact, I would not be 
without it in my office.”’ 


Frank Borzone, Seattle.Wash., 
says: "I purchased the V1O- 
LETT.A tor my wife who was 
suffering from an acute attack 


of Sciatica. From the very 
first treatment it induced 
peaceful rest and she is 


entirely well now.” 
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send you our 32-page beautifully illustrated free book. describ- 
ing the Violetta im detail. Read the amazing phenomena pro- 
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How to give spinal 
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+ hay-fever. skin treatments, facial treatments. Mail cou- 


@ Pon or postal right now before you turn this page. 
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activity into substances 


May, 1919 


LOCATING ENEMY GUNS BY 
FLASH AND SOUND 


(Continued from page 14) 


As the name suggests, “sound ranging” is 
based for its operation on the transmission 
of sound, either thru the air or thru the 
earth, whenever a gun is fired. Some of 
this work is performed in conjunction with 
the flash spotters, for by observing the flash 
of a distant gun, and then counting the sec- 
onds on a split-second watch until the sound 
is heard. the distance at which the gun is 
located may be accurately compnied, as the 
velocity of sound thru air 1s about 1,100 
feet a second. The velocity of hight is prac- 
tically instantaneous, or 186,000 miles per 
sccond, and secondly it serves very accu- 
rately to consider the flash of the gun as 
the starting point of the onward journey 
of the sound wave, The accurate Jocating 
of any gun is accomplished by having two 
observers take telescopic or other sightings 
on the gun. and noting the distance between 
the two observers and the angles as mea- 
sured on their respective instruments. Thus 
itis a simple matter to solve accurately by 
triangulation the definite location of the 
enemy cannon. 
This is only one side of “sound ranging” 
science, however. aS applied to modern ar- 
tillery tactics, and the scientists and engt- 
neers connected with the work of the artil- 
lery, particularly the locating of enemy gun 
positions, early in the war worked out a high- 
ly sensitive sound detecting apparatus which 
picked up the sound of enemy guns, even at 
a great distance, as transmitted thru the 
carth. For this purpose detectaphones and 
Audion amphfiers prove highly efficacious, 
Enemy guns 15 miles distant were accu- 
rately located by this means, the same trian- 
gulation maneuvers as previously outlined 
being followed. Two and usually three ob- 
servation (sound-detecting) points being 
employed, advantage being taken of the 
values as given by the velocity of sound 
when transmitted thru the earth, and also 
by the difference of time at which these 
sounds arrive at different sound-detecting 
stations. Used in conjunction with the reg- 
ular angular measurements, the locating of 
enemy guns became as simple to General 
Pershing’s artileryinen as weighing out a 
pound of butter would be to a groceryman. 


EXPERIMENTS IN RADIO- 
ACTIVITY. 


Part ITI. ; 

(Continued from page 35) 

radio - activity noticed 
that radium induced an 


placed in its vicinity. 
This induced activity | 
was found to consist of 
an active deposit 
formed by the disinteg- 
rating radium. In the 
Spinthariscope the lens 
portion was found to 
assume this induced ac- 
tivity because of its Goinameae an ae. 
proximity to the active s pint hariscope 
substance. This may with Lens Re- 
be easily shown by use Moved. |. we pds 
of the electroscope, de- irom we face ene. 
scribed in the first arti- 

cle. Using the spinthariscope in the posses- 
sion of the author, the following results 
were obtained :—emptyr, the clectroscope dis- 
charged in 700 seconds; the lens portion 
was then removed and introduced into the 
electroscope. This time it only required 320 
seconds. This conclusively shows that 
raditm induces an activity into other objects 
exposed to its radiations. This induced ac- 
tivity, however, soon decays. Other uses 
for the spinthariscope will suggest them- 
selves to the reader, but in any case he will 
certainly never regret purchasing or else 
making one. 


(To be continued) 
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BUILT for coasting, with stream-line body, 
long and tean Uke a greyhound. The 


Auto-Wheel Convertible Roadster 


liko tta older brothir, the Auto-Wheel Coaster, Is 
bullt very much JiLo an automobile, with ovel epukes, 
roller-ceariogs, and ates! azica, Tires of stoci, to 
give long, rd scrvica. 


FREE-—-FELT PENNANT 
to every boy who acnda ca Vho names of threo coaster 
wagon dealers, menticaing which ono handles tho 
Avlo-Wheel, Oar color cutaloy goes with pennant. 


BUFFALO SLED COMPANY 


In Schenck Street, | N. TONAWANDA, N. y. 
Free Cao to cach 
thember of the 

ete! Ctub, 






Build and Fiy 


Your Own 


Train yourself tn Aviation. 
Re an Amateur Aviator with an 
Aeroplane of your own, Learn 
haw Acroplanes aro buill; earn 
the princlales of couxstruction. 
onerutton an) centml. We seil 
TMRAL Aceugste Stale Draw- 
Jitgs, ate] Bbudhidng aml flying 
Tu troctions which slow you 
luav to bulldl a perfret Motel 
Acroplanc, 3 ft. size, that 
will rise fram the grnund by 
its own power and tly like a 
hie ane Seml now for the 
Pesawings and Instructions for 
Me one sou waonl vo Bualld. 


OCrewinkhs end lnostrectione tor 


Curtiss Militery Trector 
Bleriot Monopiense 25c 







Nidsucort Monodlense 

Tevbe Mondplene EACH 
Curtéan Flying Boat Keven 
Wright Biviane #1.£0 
Ceci Pooll Recer rostrald 


Ideo! Afodei Aeroplane Catalog Se—None Free 
Telte @xut Mixiel Acraplancs, (acing Aeroplanes, 
Fisting Toy>. aud paris and supplies to build them 
with. 48 paces. Sent only upon reeelit uf % cents 
IOEAL AIRPLANE & SUPPLY COMPANY 
159-160 Woaster St., New York Cltv 
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aPeedater You cver taw~—a roal Coaster, 
j} know to what extent tho—plant and = ani- 
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| ness the more aware will we be of its true 
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SCIENCE IN SLANG 
THE SPECKS IN SPACE 


(Contomed from page 15) 





last is one ociuilian, five hnndred seventy- 
The wert of the Sin os 
two octillion.” 
"Then the Sun weighs twenty-three deedl- 
lion, forty: uonitlion grains,” put om Ponk. 
“Approxmmely,” returned Stokes, with 
his qniamt smule. 


“Do you think that the lines of=er, force, | 


or elecicicity, that are radiated from the 
Sun act upon the Earth turning on its 
diurnal axis and traveling in its course 
around the Sin in the same manner as the 
armature of a dynanwe?” enquired Hall Dean. 

“That is possible, ) suppose. At Icast the 
radiatiuns from the Sun are, mere thin 


hkely, responsible for our electrical phe- | 


nomena and along with it—lhut we do not 


mal life. 

“Some have one theory, some have an- 
other, hut T would nat be surpriscd at some 
new stuff that will de to our dope whit 
Galileo did to the old ‘Seven Stars’ idea. 
From the thought that our plane: was the 
center (natural to the more or less ¢egotisti- 
cal Man) of the universe, to the idea that 
the Sun was !T and then that the Pieiades 
are the center. Some say they are—we can- 
net disprove it, as far as I know of the 
matter. But that is not saying it is final. 
At present we have no way of pecring way 
out into the infinite space and discerning 
the outer stellar orbs. With the innovation 
of the instrument that mikes it possible, we 
will step on a stride further as Galileo did 
with his telescope, and discover other sy's- 
tems and the orbs that go to make up the 
system. The more, | beheve. we go into 
the study of the universe and its glarious- 


greatness and vastness, 

“Now, as we have inches and feet as lin- 
Car measirements, we have the distaiuce 
hetween the Sun and Earth as the “Astro- 
nomical Unit’—then, when ascertaining the 
distance of a star way out there in the 
Vast infinite depths that we cannot reach 
or understand by figures nor even imagina- 
tion. but can only term Space, by determin- 
ig its parallax, we are anly able to express 
its distance in ‘Light Years’-—and when you 
stop to consider that light travels at the rate 
ef 186,000 miles per second—well Imy a 
tabler and figure it tor yourself. To onr 
minds, we cannot conecive of anything with- 
oul beginning nor end (excluding the cir- 
cle}, amd to our minds thiigs must have 
three dimensions to be understoad hy us. 
Now the universe has apparently no hegin- 
ning nor end as far as we are able to dis- 
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“I Can Succeed?” 


‘‘What other men have done with the 
help of the International Correspondence 
Schools, I ean do. If the I. C. S. have 
raised the salaries of other men, they can 
raise mine. Il they have helped others 
to advance, they can help me. To me, 
I. C. S. means ‘1 CAN SUCCEED.’”’ 


Make up your mind right now that not 
another day shall pass until you have 
made your start toward success. 


For27years men in offices, stores, shops, 
factories, mines, railroads, and in the 
Army and Navy have been winning pro- 
motion and inereased salaries through 
the I.C.S. More than 100,000 men and 
women are getting ready right now with 
1.C.S8. help fer the bigger jobs ahead. 


No matter where you live. tbe I.C. S. will come to 
you. No mailer what your handicads, or how small 
your means, we have a plan to mect your circum- 
stances. No matter what career you may choose, 
some One of the 280 1. C. S. Courses will surely suit 
your needs. 


When everything has been made easy for you= 
when one hour a day spent with tbe 1. C. S. inthe 
Quiet of your own hosne will briny you a bifcer 
income. more comforts, more pleasures, afl tbat 
success mcans—~can you let another single price- 
less hourof spare lime vo tu wasle? Make your 
start right now! Thisisaltlweask: Without cost. 
without oblicating yourself in any way. put It up 
to us to prove how we can help you. Jus! mark 
and mai) this coupon. 
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BOX 6188, SCRANTON, PA. 
Expiuin, without objicating me, how Tean qualify foe tho 
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cer. 
At this point we drew up at a read house, 
ar Inn. “How about a shot of raspberry 
juice into the neck to wash that ethereal 
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Supplied with current from the light 
socket, a two-fan electric ventilator has been 
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Some Government War Secrets 








—and the reason for the Victory Liberty Loan 


as E HAD promised the Allied war-chiefs 

that we would have in France by July of 

last year, 600,000 men. On that date we 
had a little over 1,900,000. We had behind them 
nearly 2,000,000 in this country under training who 
would have been on the front before July, 1919, and 
we had behind those 4,000,000 men aS Many more 
men as were necessary to do the Job. 


“Four million men in France meant at least 
20,000,000 tons dead weight of shipping co take care 
of them, and we had that program under way and 
were making our maximum output Just about the 
time the armistice was signed. Twenty million 
tons of shipping at present cost means Just about 
$4,000,000,000 or a little over. 

“Did you know that those 2,000,000 men in 
France, who did so much to bring the war to an end, 
had only one small battery of American-made artil- 
lery behind them; just one battery of 4.7 and a few 
big naval rifles! The rest of the artillery used by the 
American soldiers was made by Frenchmen in 
France. But, on the way was a great stream of guns 
znd shells that would have blown the German army 
off the earth. But that stuff had just come into large 
production in November, 1918. And it is for the 
deliveries on that big peak production that we have 
to pay in December and January and will have to 
continue to pay for in February.” 


i “ me 


“Our program for tanks, of which few got into 
action, was, I have been told, to provide for a tank 
in 1919 for every 75 feet of the front.” 


* * * 


‘“‘Those are some of the things that cost money, 
and practically none of those great supplies of artil- 
lery, of shells or tanks, even of ships, practically none 
of that stuff was ever used. What an awful waste! 
We are asked to pay for a dead horse that never 
drew a load! It is discouraging, paying for some- 
thing chat is no good! 

“Well, let’s see if it’s any good. Do you realize 
that che German army was never really routed; that 
except for a little bit of a stretch down in Alsace- 


‘ 





<> 


The Clean-up’ 
Button 


Lorraine it was never fighting on German soil? They 
were brave soldiers, the German soldiers. They stil! 
had millions of them on the Western front. And 
yet they surrendered while they were on foreign soil. 
They had a fleet which had required years and years 
and years to build and it flew the white flag without 
firing a shot.” 
* * & 


“IT cannot believe that these great stores of muni- 
tions were wasted. In addition to the bravery of the 
American doughboy that arrived in France and got 
into action in numbers about the 1gch of July and 
turned the tide and drove the Germans back, in 
addition to his bravery and his almost reckless spirit 
of determination, for which the praise cannot be too 
high, I say in addition to that, I believe there was 
one other factor that brought this war to an end at 
least one year before the most optimistic of us had 
dared to hope for. One other factor, and that was 
that Germany, her general staff, knew that back of 
the few hundred thousand Americans that really got 
into big action, and back of the 2,000,000 in France, 
was another 2,000,000 ready; and despite the fact 
that we had practically no artillery of American 
make on the Western front, that there was a great 
stream of American-made artillery on the way. And 
itis my conviction that the German staff knew that 
if they prolonged the war into 1919, they were invit- 
ing, not certain defeat, but certain annihilation.” 


- 


n= * * 


“We are asked to pay for things that were never used; 
we are asked to pay for shells that never were fired; 
for cannon that never reached the battlefront, but 
we are asked to pay for those things that helped in 
a major way to bring this war to an end in 1918 
instead of 1919. And the bringing of this war to an 
end twelve months before we could logically look 
for it means that we are asked to pay for saving the 
lives of 100,000 or 200,000 American boys who would 
have died on foreign soil had the war continued 
another year.” 


— Extracts from a speech py Hon, Lewis B. Franklin, 
Director War Loan Organization, U. S, Treasury “Department, 


NW@ictory Liberty Loan 
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THIS FORM- 
Dont Lose Your Rights 


Edited by H. GERNSBACK Refore disclosing your invretinn to any 


In this Department we publish euch matter ae is af interest to Inventare and particulariy to 


one ecad fer blenk form “Eavutence of 
= = Concephion” tu be signed) and witnessed 
A sample form together with printed in 
Siructodis will shaw you yust haw te work 


thade who are in daubt as to certain Patent Phases. Regular inquirlee addrest to “Patent Advice’ up your evidence and establish your rights 
cannot be anewerced by mail free of charge. Such inquiries are publisht here for the benefit af all beture tli apyleimen for patent As 
readecs, If the idea is thought to be of impartance, we make it a rule nat ta divulge ail detaile, in eee cr PW cate eat — he Le 
order to protect the inventor as far as it is possible to do eo. and Canada in the advancement of inven 
tions, Our schedule of fees will be found 
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NOTICE TO CORRESPONDENTS 


Questions an Patent Advice are answered in 
thia drpartment every manth, and naturally 
each question must take its turn. We have re- 
ecived ag many Ictters during the past months 
that itis absolutely impaseible for us to answer 
them all in the “Experimenter,” Thue, far in- 
atance, the answers appearing in this issue are 
ul jetiera going back as far as Oct., 1918. We 
“ould therefore urge our correspondents to bear 
this-in mind, and if an answer is wanted quickly, 
correapondents should make themselves ac~- 
qéalmied with the rules printed above. 


Sectional Automobile Radiator 


(31s) Edwin. Schade, Camden, N. J... writes: 
"T liane Boted in a recent magazine a photograph 
of a qile of automobile radiators that bave been 
damiaged in the war. It has been my experience 
Lei RepHring the pecsent type of radiator chat it 
fore serpwhere from one-hal€ hour to as high as 
three ilays to fx a leak. This 35 truce esneeially 
whem ic happens to be iv the interior. My idea 
ci Ee build a radiator in units. Should one or 
more iaimits be damaged, they could be replaced 
by others in a very short time. Kindly advice 
in aueh am idea would be of any benefit, and it 
it couk] be patented. 

A [a is douhtful that a device of this kind 
would prove satisfactory, for the reason that there 
miule) prohably be a good deal of trouble ta 
witrreoanmnect ihe various scciions, and there would 
prohably be just as much trouble in keeping these 
eonmectians from leaking as in a well-made = rads- 
Sike, That a device of this kind can be patented 
ia alan very doubtful to us. 





Telephone Appliance 


(50) R. C. Kennan, tndianapolis, Ind, sub- 
mites a drawing and description of a telephone 
appliance which is designed primarily to climinate 
trouble for the man wie talks several feet away 
from tbe phone and expects mee to hear him 
on the other end of the line. e arrangement 
also permits using the phone without bolding the 
receiver in the hand. ur correspondent wishes 
our advice if this device is patentahle and if we 
think a market exists for such a device. ; 

A. This is one of those devices of which 
probably five thousand have heen patented in varie 
ous forms in the past, Our correspondent’s de- 
vice has a lever at the end of which the frceciver 
is fastened. The arm and the receiver swing on 
a half circle, and is then locked. The suhscriber 
cau then talk without using his hands. The hook 
connection is automatically cstablished as soon as 
the lever is raised, 

A There 1s nothing new to this and, as we 
stated, many thousaud similar ones have heen pat- 
ented in the past. There does not seem, moreover, 
tao be a market for such an appliance. 





Trolley 


(320) Frederick E. Barher, Syracuse, N Y.. 
encloses a Sketch and description of a device to 
keep the pole of a trolley from jumping off the 
wire. Our advice is asked. 

A. We have ¢xprest our views as to trolleys 3 
great many tintes in these columns. Que advice 
to trolley inventors is: “don't”. Our tdeas were 
fully exprest in a recent answer to one at our 
correspondents in these columns. We refer to 
our March issue, pace 825, Patent Advice No, 308 


ohtamning of patent aid schedule of fees 
———_— sent upob request. Adak for them,—a poost 
carik will do 


Magazine Mailer 


(321) Carlyte Rudolph, Minneapols, Minn, 
says: “ks there such a thing as 4 magarvine 
mailer? A machine that folds. wraps, atamps arid 
gcts magazines all ready for mailing 4b have an 
tea whieh {€ think is worth semecthing, but don't 


Itke to start on it until 1 know if there ts any: 255 OURAY BLDG., ~ 
thiug similar yi1 use ’’ WASHINGTON, D. C. 


A. There are certainly machines to do this 
Foc instance, the Evrcrricst Expekissster is 
folded and wrapt every manth on a machine af 
this kind. While the maehine dovs tot aut: 
matically stamp the wrappers, this, howeser, can 
readily be accomphislt by a simple attachment on 
the market now. If onr correspondent has same 
thing fundamentally new, he is advised to eet an 
touch with any of the large printing hau-es who 
have such machines and he can hear frum them 
as lo what the requirements are. 





qv i = —_. 


Safety Elevator Device 


(322) Ralph E. Hast. EW Ny Va., explaius ' TO THE MAN WITH 


his invention as es: idea vf a itn I 
vention if to have a device on clevator doors 
which, when the doors were closed. would clase AN DEA : 
crusts ae lOe ae, Weerater a pk a I offer a comprehensive. ¢x- 
escent, Wt when the oors are mof ciased the ‘ eae ats 
cirewmt would be open, thus rendering it impossible perienced, suient service oe 
19 operate the elevator. The device on the doors lus prompt. leva protection arc 
would be a partly conccaled socket which operates the develupment of his proposi- 
casily but forms p Seeman circuit when clased tion 
and cannot be jarred ont of place.’ : 
A There is nothing new in our. correspon- greene Scie dacon model ae Se 
dent’s idea. Safety devices of this kind have been Giecuckl nrion Umited & sates ten 
used for many years, and are in use right now. G Gelininisny advice glad! fittes 
Take for instance the New York Suhway Ele: nitked Gaithout ieee y 
vators, particularly the ones at list Street and Mi cxpcricnce aaa familiarity with 
Broadway, operate with this device. various arts frequently enable me to 


accurately advise chents as to proh 








Depth Bomb able patentability before they go to 
; E _ : any cxPpclise, 

(323) George W. Curtis, Detroit. Mich, has in- f Booklet of valuable information 
vented a depth bomb which works on the sea Boand form far properly disclasing 
water-conductivity plan by meaus of which con- your idea, free on request, Write 
oat oe piece ce Boas ore water elle the today, 
intake of the bomb. ur adviee 18 asked as to 
the practicahility of this device. q RICHARD B. OWEN, Patent Lawyer 

AN. There is nothing new about this device— my «(164 Owsn Building, Weshiagten, D. c. 
many bonibs of this kind having been proposed 2276-8 Woolworth Bidg.. New York City | 
during tbe war. The regular depth bombs, bow- heii — eee ee 
ever, working on the hydro-static principle, are a te =e 


yery much simpler and better. ; 
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Our illustrated Guide Book, HOW TO OBTAIN A PATENT. sent Free on 
request. Contains full instructions regarding Patents. Trade-Marks, Foreign 
Patents, Our Methods, Terms and [10 Mechanical Movements illustrated and de- 
scribed. Articles on Patent Practice and Procedure, and Law Points for inventors. 
An actual search of United States patents made in all cases before preparing application for patent 
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Our 





facilities for securing | 
patents enable us to give 
prompt and reliable service at : 
reasonable rates. Inventors : 


are invited to write to us re- 
garding questions appertain- 
ing to securing patent protec- 
tion. All matters receive 
|  promptattention. Send sketch 
for preliminary examination. 


Books free on request 
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639 F Street, N. W., Washington, D. C. 


Write Us for Our Free Inventors’ Book 


PATENT-SENSE 
ESTABLISHED 1869 


INVENTORS: Send us sketches ora 
mode] of your invention and a de- 
scription of the device for advice 
in regard to the best way of ob- 

taining patent protection. Our practical 
experience covers a period of twenty years. Our 


hand-book on patents is sent free on request. All 
communications strictly confidential. Write us today. 


TALBERT & TALBERT 


Patent Lawyers 
4287 Talbert Bldg. Washington, D. C. 








Competent Patent Service 


By a Former Examining Official 
of the U. S. Patent Office 


NORMAN T. WHITAKER 


Lawyer and Engineer 
480 Whitaker Bldg. Washinglon, D. C. 
Branch Office. 87 Nassau St, New York City. 
INQUIRIES INVITED 







Hand Yooks on Pateats, Trade Marks, etc., sent 
free Qur 70 vears of experience. efficient service, 
and fair dealing assure fullest value and protection 
to the insentor, Patents procured through »s re- 
ceire free tivtice in Scientific American, 
MUNN & CO., 61S Woolworth Bldg.. N. Y. 
Washington Office, 625 F St., Washingtoo, D, C. 
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Send 10 cents for my remarkable 
liek, “How To Stop Stanimering 
Kill the fear of stammering 
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The Hatfield Institute. 109 N, Oesrbarn St., Chicago. il 
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Phonograph Needle 


(324) R. W. Napper, B. Guiana, S. America, 
asks us: “Do you think that a patent of any 
value could be secured on a double-ended grama- 
phone needle, i. e., a needle sharpened at both 
(ends? This would tend to save steel, as each 
necdle covld he used twice instead of only once.” 

A. We do not think tbat a needle of this kind 
would be of great henefit and we believe a needle 
of this kind was once tried. The reason is that 
a needle of this sort cannot be held as sccurely 
as one with the squared off end; it tends to rattle 
hecause the upper end is not supported cxcept by 
a sharp point. 





Secrchlight 


(325) Joel Silver, Newark, N. J., submits the 
following idea: "I think that if about five search- 
lights have their rays focused on the inside of 
another Jarger searchlight (see illustration) there 
will be more power; hence a sniall cae 
with the atd of others, can be made more power 
The rear of the main light (A) is cut open (B).- 
All the searchlights (C) have tbeir rays focused 
upon the center (D) of A. With very good re- 
flectors and a very powerful lens. J am quite sure 
that a longer distance will be obtained. That is, 
it will be five times as powerful as one of its 
size.’ 


Nitiagt 
tthe 


More powerful ray 


GH sides of seorch 
hoht dothed with 
refleciors inside 


Opening 


ZX 


it Certainly is not practical, for nothing 
to arrange the séarchlights as shown. The reason 
is that one searchlight can le made to give the 
same amount of light by using large enough car- 
hons and consuming a Corresponding amount of 
current. Of course, a multiplicity ot searchlights 
are used ina cat many cases. but not to con- 


centrate the light on a point. They are usnally 





employed to throw the light over an extended 
surface. 
Chemical Flask 
(326) Eng. Lavigne, Montreal, Can., submits 


diagram and sketch of a combined water bath and 
boiling flask. It is shown in our illustration. Ile 





While the idea ts ingenious and no douhi | 


wishes to know if this idea is patentable and if | 


it is practicable. 


faner boiling Mosk 


p 


| 
| Liguid fo 
be healed 





A. While no douht a patent could be obtained 
on this device, we do not think it would be of 
mich value for the reason that it could be used 
only in very few cases. As our illustration shows, 
the evaporating water would flow into the central 
flask and it ts quite certain that more or less 
water would find its way into the central flask, 
where surely it is not wanted or needed. This is 
our main objection to the idea. 


In the June issue: “HOW TO FINANCE 


| AND MANUFACTURE A PATENT,” by 


Jay G. Hobson. 
A very important article for all inter- 
ested in patents. 
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COLD LIGHT 
(Continued from puye 23) 
proper conditions the small light wave 
may be given off hy the electron withont 
affecting the whole molecule in the least. 
That as cold light. 

An itcresting experiment can he per- 
formed with a vacuum tube, which illus- 
trates completely the principle of light pro- 
duction by innization, aud at the same time 
explains the principle of the Moore tight. 
Few people, other than scientists, realize 
what a peculiar thing the production of 
light in a vactum or Geissler tube is. The 
light is evidently not the product of lieat, 
lut depends on the fact that the electric 
spark breaks the gas imolecules up into 
charged particles or ions. And this phe- 
nomena is most naticeable when a certain 
decree of exhanstion is reached in the tube. 

When air is pumped out of a tube in 
whieh there is an clectric spark discharge, 
several different stages, as shown in Fig. 3, 
are successively reached. At first the dis- 
charyve in the tube is the ordinary disruptive 
spark. In the next stage it forms a qitret 
thread of Jight thru the tube. Then the 
thread of light becomes a broad pencil of 
light, and finally with more exhaustion the 
whole tube is filled with a soft luminous 
glow, which is technically known as the 
positive column. This is the point of ligh- 
est conductivity of the tube, and may be 
reached with au ordinary air pump. With 
further exhaustion, by means of a spectal 
air pump, the resistance increases, the cold 
litht disappears, and the pot is reached 
where X-ray phenomena and tuerescence 
appear. The color of the light in the tube 
depends on the gas used in the tube and 
is undoubtedly the product of the ions. 
Just hefore the war a Freneliman, Claude, 
devised a means of producing in quantities 
the rare gas, neon, which gives an intense 
yellow light in a vacuum tuhe. The carbon 
dioxid which Moore uses gives a_ white 
light. Other yzases, possibly rare ones, may 
be fotind which are better sll, and heliien 
has heen styeested as a standard by some. 
However. up until the time the U. 
Goverinment discovered the way of pro- 
ducing it in immense quantities for balloon 
work, during the war, it was too rare to 
be practical. The more the conditions in 
such a light can he improved. and the more 
nearly the light is a pure ionization or cold 
light, the higher the Inminons efficiency 
will be. An interesting table is given, show- 
ing the progress which has been made up to 
the present, including the vacuum tube. 

Luminous fficiency of Various 


Filucminants 
BTANC cl. ob websiione ss itteathes ct 2 per cent 
ESE 5 per cent 
Carhon lamp...... viscceesescese Operteuat 
MINTO ATC Ws... ow oto ee aces 15 per cent 
Vacuum ttbe.............--2-.-40 per cent 


REVOLUTION COUNTER FOR 
DYNAMOMETER 


(Continued from page 39) 
duration of thirty seconds. The time ele- 
ment may be changed at will hy the use of 
saws Of any desired number of teeth. 

To start the apparatus, the starter button 
is brought into action until beth brushes 
bear on the metal drum. This completes 
the circuit and engages the clutch thru the 
electro-magnet and spring thus starting the 
counter. At every swing of the pendulum. 
the circuit thru the solenoid is made and 
hroken, thus drawing the saw—as illus- 
trated—thru a circumferential distance 
equal to one tooth. After thirty swings of 
the pendulum one brusli is again bearing on 
the insulated section of the drum and the 
counter clutch is disengaged. A reading of 
the counter gives accurately the number of 
revolutions of the dynamometer in thirty 
seconds, This counter may also be used in 
connection with a fuel weighing apparatus. 

Contributed by \\. H. WEBER. 
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or Jarge jndustrial concern. 
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training and able faculty, together witl this school’s 
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you finish. Mall the coupon at the right and get com- 
plete )lustrated and descriptive details of the advan- 
lages this school affords, if Interested in Electrical 
Engineering with B.S. degree, check same on coupon. 
Mall the coupon naw, 


You Can Earn While You Learn 


E wlil provide yon with part time employment 

In help defray your expenses here and five 
you actual oulside experience — without Interfering 
wlth yor class hours—which fis fully explained In 
our Catalog. Mall the enupan. 
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Telephones Trouble & Repairman 
Electrles! Meterman 
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AFTER 
Permit no one fo see you locking otherwise: it will 
injure your welfare! Upen the impte .ion you constant: 
ly make rests the failure ar success mf your fife. Which 
Ie to be your oltimate destiny? My new Nore-Shoper, 
““Pruanas’*? (Malet 24) corrects ouw iil-shaped nases 
“Wiihout uperalion, duickly. safely and permanently. Is 
Pleasant ated clors mot frterfere with ane‘a dally occu- 
Patinon, belng worn st alsht. 


Write today for free booklet, which tells you how to correct tli-sheped noses withoul cost Uf nol sattafoctory 


1162 Ackerman Bldzg., Binghamton, N. Y. 


mentioning the “Electricol Experimenicr’ when writing to odiertlisers. 
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MURDOCK 


Complete 
3000 Ohm 
Double Set Double Set 


$400 $500 


Without exception the 
best radio receiver value in 
the world. 

Positive satisfaction 
guaranteed. Fourteen Days’ 
Trial, and money back if 
they don't make good. Get 
Your Set Now. 


We are prepared to supply 
promptly your requirements for 
good radio instruments. 


Ask for Bulletin No. 19. 


WM. J. MURDOCK CO. 


55 Carter St 
Chelsea, Mass. 


Complete 
2000 Ohm 


Pacific Coast Representatives: 


The Keeler White Co. 
221 Second St., 


San Francisco, Calif. 





MAKE ELECTRICTY 
BY HAND 


Simply turn the crank and 
| make 110 rolts A.C. While 
(hey last 


Only $5.00 


Order from this ad. 
House-Lizhting Plants 
$225 to $2,100. Batten Charg- 
ers. Dynamos. Motors. § all 
State agents with $500 

capital wanted. 
WATSON ELECTRIC CO., Dept. 14, Gas Bullding. Chicago 





sizes. 











WIRELESS IS SIMPLE 


when the Summers’ theories of wireless are 
applied to wireless systems, transmitting and 
receiving upparatus. Will advance the wireless 
art by leaps and bounds. Get on the fight 
track with your experiments. This booklet 
should be in every home and school. United 
States and foreign copyrights. I’rice $2.00 reg- 
istered postpaid to any part of the world. 

Address FRANK £&. SUMMERS, Memphis, Mo. 
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RADIO DEPARTMENT | 


: Continued 
New Regenerative Vacuuin Tube Circuits 


(Continued from page 33) 






these wave lengths, the proper size induc- 
tances are always to be utilized. It is ad- 
visable to use this circuit whenever large 
amplifications are desired at extremely low 
wave lengths. Tests have been made with 
this circuit 11 comparison with other low 
wave length regenerative circuits, and it 
was found that the above circuit gave bet- 
ter and more efficient results and that it 
was possible to produce regeneration in 
the plate circuit with inuch greater ease 
than that obtainable with the usual type of 
circuit. 

A similar but a more complicated circuit 
is shown in Fig. 5. The radio frequency 
bridging condensers C; and C., are used to 
permit radio frequency currents to pass 
freely to the plate. 


May, 1919 


circuit is to amplify the audio frequency 
currents of the first vacuum tube. This 
audio amplification is accomplisht thru 
cotls Le and L:, which are mutually coupled 
with this arrangement, and it 1s possible to 
amplify the signals to 1000 or more times 
their original value. It was possible, in 
tests, to amplify signals received from a 
distance of 5000 iniles to such a value as 
io cause the incoining signals to be heard 
twenty feet away from the telephone re- 
ceiver. The telephone receiver was equipt 
with the proper megaphone. 

In Fig. 7 is delineated a radio telephone 
circuit using a vacuum ‘tube for the genera- 
tion of sustained oscillations. The grid and 
plate are coupled magnetically thru in- 
ductance L:, which also energizes the an- 
tenna circuit thru inductance Li. Con- 
denser C is used to tune the oscillatory 
circuit CL... The plate voltage in this work 
is considerably higher than the plate voltage 
used in receiving sets and it usually ranges 
from 300 to 1500 volts. This ts usually 


acconplisht by the use of the generator 
G. The inductance Ls: which is a choke 





Special Form of Loose Coupler Provided with Five Collis, for Use with Regenerative and 
Wireless Telephone Audion Clircuits Here Described. 


With all the above circuits so far de- 
scribed, it will be noticed that the regenera- 
tive coupling is accomplished in the an- 
tenna circuit, thereby amplifying the in- 
coming radio frequency oscillations and 
therefore producing maximum amplification 
withont the loss of any feeble currents due 
to conpling in the secondary oscillatory cir- 
cuits, which means of regeneration of in- 
coming signals is accomplisht with pres- 
ent forms of circuits. Thus, it is seen that 
direct results and better efficiency can be 
accomplisht with the circuits described. 

Fig. 6 outlines a circuit similar to Fig. 5 
in which the plate of the first vacuum tube 
is coupled magnetically thru coils L, and 
Ls. The purpose of another vacuum tube 





coil is used to prevent high frequency cur- 
rents from the plate circuit entering the 
generator, Modulation is accomplisht by 
shunting a telephone transmitter T, thru 
a resistance R and battery B across the 
grid and filament of the tube, as indicated. 

Another successful circuit 1s shown in 
Fig. 8 and voice modulation in this circuit 
is accomplisht by coupling the telephone 
transmitter thru an induction coil I, com- 
prising coils Ls and L.. The primary L, 
is connected to the transmitter and battery 
B, as shown. The modulated wave is im- 
prest upon the grid in the vacuum tube. 
which wave is superimposed upon the main 
radio frequency oscillations. 

(Continued on page 76) 


Two Stage Audlon Amplifier, the Circult of the Second Audion Being Magnetically Coupled 
to the First Audion Circuit. Amplifying Power 1,000 Times and Better. 
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One of the giant wireless towers which keeps us in 
constont communicetion with Europe 


Free Instruments— 


While a student of our course. we present absolutely FREE to every student 
enrolling with us a Standard Set of Instruments (the same as used by the 
Government in testing applicants jor first grade commercial licenses). This 


machine sends and records messages. 


Travel the world over or locate at a 
land station in America. 


America is spending billions of dollars on the mightiest navy and merchant 
marine in the world. Practically all vessels are being equipped with wireless 
Thousands of operators are needed 
now. The field alfords a wonderful opportunily for the man who starts now 


apparatus of the most up to date type. 


to master wireless. 


Our students actually pass the com- 
mercial examination in ten weeks or 


less, 


Get your instruction 


ELECTRICAL 


The National Radio Institute, 


EXPERIMENTER 


Wireless in 


Ten Weeks 


We teach you in your own home during your spare lime) 


Thousands of operators needed for 


America’s Merchant Marine 


The age of wireless is here. The expernnental 
stage has passed. Wireiess now equais tn unpor- 
tance telegraphy, and telephony. lt has asstianed 
its place among the great commercial industries of 
the earth. So rapid has been the development and 
growth of wireless in recent years that there has 
been left in its wake a tremendous shortage of oper- 
ators. Actually thousands upon thousands are now 
needed for perinanent “peace time” positions olfer- 
ing wonderlul opportumties for advancement. 


Earn up to $200 per month 


In the shart period of ten weeks we can make of you a 
wireless operator. a man with a profession, independent, 
and not subject to the cise and falf at wages in the labor 
market. Salaries are as high as $200 per month. There is 
a pusition ii} the imerchant marine, the ality, thie NaIvv, OF 
a land station, awaiting evervane completing our course, 
We give you this trainng at hame, by mail, in your spare 
time. It is tot necessary for you to lose any time from 
your work lo take the course. 


A Valuable Book Free 


headed by au- 





from the Nation’s 
Capitol. Our course 
is endorsed by officials 
of the U. S. Govern- 


ment. 


thorities who have heen closely altied with gov- 
erumeutil traming ot studcuts, has pertected 
ah easily mastered course in wircless telegraphy 
whereby students are taught completely im ten 
weeks, either here in Washington at our large 
residence school or at hu:rne by mail. Many of 
uur students ure ready to take up actual wsire- 
ess work in much less time. The eourse is 
founded of actual practice, hence the rapid 
progress of the student. 


NATIONAL RADIO INSTITUTE 


Dept. W 


14th and U Streets, N. W. 


Washington, D. C. 


yo menrronsyig the 


Our booklet. “Wiseless—The Opportunity of Today 
and the Greatest Field of the Future.” gives you 
complete nal in regard to our course, the quick 
and casy methods by which vou can master wireless 
and other important facts vou should know. Jt is 


irce. Just il the coupon. No obligation whatever on 
your part. 
ne-++++-+-0002eFREE COUPON------------++ 


NATIONAL RADIO INSTITUTE, 
Dept. W, Washington, D. C. 


—The Opportunity ot Today and the Greatest Ficld 
ef the Future,” with full particulars regarding vour 
famous 10 w ecks’ Hamme Study Course. and your 
Speeial Free ~Instruments Oster. 
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Elvctnical Experimenter when urttiusy to adtertisers 


Send me. free of charge. vaur hanklice “Wireless 
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TWO TYPES OF MICA TRANSMITTING CONDENSERS SUITABLE FOR 
MODERN AMATEUR APPARATUS. 21000 VOLTS. .004 MFD. 


Make Your Wireless Apparatus Send Further 
Last Longer and Work Better 


The wireless amateur and experimenter is once more busy constructing 


apparatus for use the moment that orders go forward allowing amateur 


stations to open. 


The kind of apparatus you used before the war doubtless answered your 
purpose nicely, but just consider the tremendous advancement made in the 
art during the past two years and you will appreciate your modern apparatus 
must contain several new types of equipment to bring it up to date. 


DUBILIER 


MICA CONDENSERS 


proved their real worth in the Navy, the Signal Corps, and as a part of the equipment of 

the fighting Airplanes both here and abroad since 1916. 

You can now purchase a genuine DUBILIER MICA CONDENSER for your new set for any 

voltage and capacity. They replace Leyden Jars with greater efficiency and without brush 

discharge and with negligible losses. They are compact and indestructible. 

Made in any capacity and up to 1.000,000 volts. Special condensers supplied for ex- 

perimental work. 

Used in practically sveey Government installation. 

DUBILIER MICA CONDENSERS are now ready for your use. 
Type A Navy Type 

-00O2—21000 volts.......... $18.00 

.104—21000 volts.......... 35.00 


DUBILIER CONDENSER CO., Inc., 217 Centre St., New York 


For Great Britain, Address DUBILIER CONDENSER COMPANY, Ltd., 
1 & 3 Stephen St., London, W. 1., England 





Boys! You Can Make Your Own Electrical Ap- 
paratus with the aid of these wonderful books 


Home-made Electrical Apparatus 


By A. M. Powell 


Three wonderful blz books, chuck full of just the sort of information 
rou have been Jooking for and at a price within reach of Four pocket book. 
Each tolume is printed on heavy paper, contains 75 pages and over 60 
ilustrations. complete working drawings far making every sart of electrical 
apParatus. Written so you can understand them. The price is only 25 
cents per copy—practically the cost of publication. See partial table of 
contents below and order now. The supply Is limited. 

Vol. } Contains working draicings and directions for making all sorts of Static Ma- 
chtrtes. Statie Apparatus. Home-made Batteries, Storage Cells, Transformers. Recti- 
Bers. ete. 

Voi. It contains tweorking drawinor and directions for 2} sorts of Voltmeters. Am- 
meters. Galvanometers. Switehes. Rheostats. Telegraph Keys, Sounders, Telephones, 
Shocking Coils. Spark Coits. Experinicnts. ete. ete. 

Vol. LLt contains working drawinga and directions for making all sorts of Dynamos. 
Motors. Electric Engines, Mintature Lighting Virants. Wireless Telegraph Apparatus. 
Tesla Colls. Whreless Telephone. Electeoplating. Experiments. ete.. ete. 

Any of these wonderful books wil) be sent to you postpaid for 25 Cents. 


COLE & MORGAN, Inc., Publishers and Booksellers 
P. O. Box 473, C. H. Sta., New York City 


ARTS AND SCIENCES N°8 ! 
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Che Breakers 


Atlantic City’s Newest 












Fire-Proof Hotel 


Ocean Front. Unusually attractive 
during the Autumn and Winter sea- 
sons. 


American and European Plans 








Luxurious lobbies, spacious verandas and sun parlors overlooking the ocean. 
Charming afternoon musicales and evening concerts. A palatial residence 
for those seeking rest and recreation. Sea water baths. Fireproof garage. 
Illustrated booklet sent on request. 
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NEW REGENERATIVE VACUUM 
TUBE CIRCUITS. 


(Continued from page 74) 


Another circuit to accomplish the same 
result as above, is indicated in Fig. 9, in 
which case the oscillations are started thru 
the coupling coil M and the voice modula- 
tion imprest upon the grid circuit is ac- 





First Form of Radiotelephone Transmitting 


Circuit, Utilizing an Audion, of tnterest to 


Amateurs. 


complished thru the telephone induction 
coil whose secondary is connected thru the 
grid and one leg of the coupling coil M, 
and the other to the main oscillatory coil 
inductance Li. The primary of the induc- 
tion coil is connected with the microphone 
and battery as indicated. Tuning is ac- 
complished with condenser G:, which is in 
the oscillatory circuit CiL:. Energy trans- 





Second form of Audion Radlotelephone 
Transmitter with Magnetically Coupled Mod- 
ulating Circuit. 


ferred to the antenna circuit is accomplished 
thru the plate inductance L», inductively 
coupled to the antenna inductance Ls. To 
reduce the impedance of the grid circuit 
due to the high inductance of the secondary 
of the telephone induction coil, it ts neces- 
sary to shunt a capacity C: of considerable 
magnitude to overcome this excess 1m- 
pedance. 





for 


Third Form of Audion Transmitter 
Radlotelephony. 





You benefit by mentioning the “Electrical Experimenter’ when writing to adtertisers. 


WWW.americanradiohistorv.com 


May, 1919 


PUTTING IT OVER ON FRITZ. 
(Continucd from page 22) 


see the sector thas marked oet—by triangu- 
lation the position of every wireless sender 
eoulct be | ascerrarmed—abandouci, 
prediction came true every tine, and the the 
secret was guarded featously during the 
war, it tow can be fet out, as Germany ts 
harmless, and every other uation knows 
just how the prophecy was made. 

fi was not often that the Germans kept 
Alhed brams working overtime on a pnazle. 
In a sitmle istince, however, the | luis 
thoucht ap a devilishly clever plan for get- 
ting seeret information into Germany. This 
was called for weeks and weeks the 
“Nanen-Madrid Uuzz.” 


Nauen, of course, was the official German 
Croverument wireless station, while in 
Madrid, Spain, was situated a station ea- 
pable of sending messages to any part of 
the German empire in Europe. During all 
the months of the war in) which direet 
communication between Germany and the 
outside world was practically severed offi- 
em war bulletins and “inspired” news came 
out from Nauen thru Madrid. The latter 
station sent back -neutral news and views of 
the war. 

In the spring of 1917, however, came a 
qucer development. Every now and then 
Sanen would seem to be Ladly bothered by 


' 
i 
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Brandes *Supertor™ Head Sel, com- 
Plete with head band, $6. A profession. 
al set within lhe means of every ama- 
2000 ohme. 


leur, 


id 






Five Points of 


BRANDES 


Supertority 


Brandcs wireless headsets 
score 100%¢ on the five factors 
that determine the efficiency 
and value of receivers for 
both professional and amateur 
usc. 


Sensitiveness: Braudes receivers do more than make weak signals audible; they 
inake them readable —clear and sharp This is becanse buth receivers are exactly 


matched i tone, 
Dependability: 


Made by hand by an organization which manufactures wireless 


receivers only, carcfully measured by a micrometer for exact construction, and 
tested against a standard receiver—Brandes headsets can be counted upon for 
absolute dependability under every condition. 


Lightness: 


Because Brandes headsets were first designed for professionals, they 


are so made that they can be worn long hours without discomfort. 


Service: With ordinary carc, Brandes receivers give service indefinitely. 


Hun- 


dreds of owners would not exchange sets several years old for new ones. 


Appearance: Compact in size. correct in head band design, with an orderly ar- 
rangement of cords, aud made from the finest materials, Brandes headsets have 
a handsome, efhcient appearance. 


“static or by some imperfection in the 
cetilge apparatus. The station would emit 
an maintclligble buzz. like unto no message { 
knew to operators. This was regarded 
wit grave suspicion by the Allied intelli- 


Madrid Booklet “E” will be sent upon receipt of 4c in stamps. 


ecnee ee ents. and ve 
started] the same thing a whole corps o 32 UNION SOU 
military wireless cletectives were assigned ( % B R A N D kK S ; I N & . NEW YOR = ele 


to the problem. No one doubted that this 
was some new forin of communication, but 
what «am earth could anyone make out of 
thal continuous buzz? 


Weeks past with no licht on the ques- 
tbom, The two stations had grown bolder 
ail were using the bitzz constantly, Valu- 
able information leaked to the enemy, and 
if was made practically certain that the 
“Letze”” was responsible. 

The mystery was solved by the help of a 
lucky accident. The tecliique of studying 
ever’ code wircless message of the cuemy 
Hal deen to take down the sounds of the | 
spark on a ¢ylinder phonograph record; 
this gave the intelligence officer an accurate 
Fepreliction at any time he desired, On 
the eceaston mentioned an ofticer had been 
trving ta establish some hasis of similarity 
hetween xeveral of the records without suc- 


Complete line of Brandes receivers for those in Western States and Pacific 


Coast. Catalogue “E” on request. 


Balboa Building FORD KING San Francisco, Cal. 





Commercial 
Telegraph Apparatus 
Bargains 


Cc 
OcTOREST eS ae 


ag 
“xX Oz WiRELESS zo 
OG SYSTEM az 


Egy SEP e 
A Lathlis Se 
“ha 


Standard twenty ohm 00 lad 
cease, when his machine ran down. As the $ NN 4 
eck: prated to a stop on the cylinder ae Telegraph Sounders at cach Kr 
officer =<at up suddenly, He thought he Standard Telegraph 25 9 
desectedd Something that sounded just a 
Hetceted something | Keytar i. De Forest’s New Catalog 
_ He wound the phonograph and turned 110 Volt A.C. illustrating and describing the very 
iif speed indicator down so that the record Dvniteios : . 
revolved only a few times a minute, Then yn a6 latest and best in 
he applied the needle again, Aha! There Three Bar.......... Lok 


seus soincthing there! 

The this arrangement gave him insufte- 
eient te enable him to solve a code. he had 
the ilea, Next the phonograph eylinder 
was attached to a motor. revolving at three 
hundred revoliutious a minute, and several 
records taken at high speed of the pecultar 
buzz. When these records were re-run at 
moderate speed it was simple; the messages 
were decoded in an hour and were found 
to be questions and answers on tapics the 
Germans were not even supposed to know 
existed ! 

The method used by the Germans and by 
the Madrid operator had been simply to 
punch in the message on a perforated paper 
roll. Then running this thru the sending 
equipment at high speed the message had 
gone into the ether waves at too rapid a 
rate to be caught by ordinary methods. At 
the other end the receiving station used the 
phonograph equipment to catch and record 
the message. 


CE 


RADIO APPARATUS 


For Discriminating Users 


Four Bar........... ee 


PIVEOEAT......05 5 0s oo 
is ready for mailing. Complete in- 
formation regarding the De Forest 
“Unit” Set, “Honey Comb” Coils 
(a radical departure from previous 
forms of apparatus), variable air 
and fixed condensers, wavemelters. 
variometers, detectors, etc., will be 
sent upon receipt of 10c to defray 


postage. 


De Forest Radio Tel. & Tel. Co. 
1391 Sedgwick Ave. New York City 


For other bargains see pages 90 & 91 


Skinderviken Telephone Equipment Co. 
Abbreviated Address 
STECO-2118-2136 N. Clark St. CHICAGO 





TELEGRAPHY 


Both wire and wireless, and Station Agency taught 
pa ge and quickly, BIG WAGES NOW PAID, 
some of our recent graduates procuring $138,00 per 
month tostart. Grest opportunities for advancement, r 
achool the oldcat and largest—annual corollment 600 students. 
Endorsed by raiiway,t ph, wireless and governmentoffi- 
cials. Expenscelow—chance to earn part, Catalag frec. Write. 


DODGE’ INSTITUTE, 22nd St. Valparaiso, End, 


Vou benefit by mentioning the “Electrical Experimenter” when writing te advertisers. 
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The Omnigraph Went to War-- 
But It’s Home Again 


During the war, searcity of material and orders 


from the Government and fram the leading Uni- 


versities, Colleges, Telegraph and Technical Schools, closely connected with the Govt. in teaching 

the Codes, made it impossible for Us to niukg Prompt shipments to individuals and to the trade. 
We are now filling all orders promptly. 

The Omnigraph Automatic Transmitter will teach you the Continental and the Morse Codes, at 

home, in half the usual time and at the least possible expense 

THE OMNIGRAPH, connected with vour Buzzer, or with Buzzer and Head Phones or with Sounder, 


205 New Jersey Ave.. 
Anglesea. New Jersey. 
Feb 17th, 1929. 





The Omnigraph ifs. Co.. 
39 Cortiandl St., New York City. 
Lear Sirs:—Receised my Omnigrapl:) No. 2 with a set 
of Morse and an e@atra set of tpntiuniental Dials and 
wish to thank you fur your prompt shipment. 
Five minutes after 1 liad received the box, 1 hud il 
unpacked and working. 1 Canitwt pralse it too unieh 
and a friend of amine as soon as be heard i, sald: 


“Why, man. that sends PERFECT Mor,e and Wue- 
less."" 1 will gi(te you all the praise that 2 ¢an, [ 
m3seif doubted that the machine would de ali sou 


stated hut i¢ does al] yoW state AND THEN SOME. 





wil] send vou unlihnited Wireless or 
Morse Code messages. by the hour 
and at any speed you desire. Im- 
possible to anticipate. v 
We offer the Omnigfaph as a posilive 
suecess and with the strongest of en- 
dorsements. It has been adopted by 
the U. S. Government, Thepartment of 
Conimerce, and is used to test all 
operators applying for Radio licenses. 
Many leading Telegraph Sehools use 
The Omnigradh to send to their stu- 
dents in preference to hand sending. 
Ask us for their names if you so de- 
sire. We have hundreds of unsolicited 
testimonials and with permisston we 
are publishing one of them. 

205 New Jersey Ave. 

Anglesea. New Jerses 

Feb. 20th, 141%. 

The Gmnigraph Mfs. Co. 

39 Cortlandt St.. New York City 
lear Sirs:—In reply to your letter of 19th inst.. [am 
GLAD to give you permission to use my previous Ictter 
in any way you see fit. 

Two weeks ago | could mot frecele enough Morse to 
understand what a person was saying but teday 1 can 
tecelve about ten words per minute on my Typewritec 
when ihe OMNIGRKRAPH is sending. ; 

E have a First Grade ComMmeccial Radio Operator's 
License and am nsing the OMNIGRAPH iv better my 
receiving and to fit nie for land telegraphy. 


Hoping to be of help to you anc wishing you the best 
of success in your business. 1 remain - 
Very troly vours, Very truly yours, ; 
(Signed) Thomas W. Braidwoud. (Signed) Thomas W. Braidwood, Radio 3 U Z. 
Pres. Cape May County Hud-o Asso Pres, Cape May County) Hadio Asso. 
If you are a beginner, it will make you an operator in the shortest possible time. 
lf you are already an operator, the OMNIGRAPH will make you a better one. 
Send fur free catalng deseribing 3 dlfferent models—$9.00 to $23.00—4r order direct through your Electrical 
Dealer. Ve sell the Omnigraph wnder the strongest of guarantees—you must be satisfied or your money back. 


THE OMNIGRAPH MFG. CO., 39 L. Cortlandt St., New York 


How did you learn to talk? By listening. 
JUST LISTEN,—THE OMNIGRAPH WILL DO THE TEACHING 


DUCK’S 


Wishing you the best of sutcess for the future. 1} 
remain, 


BIG 300 PP. 
Wireless & Electrical 


Catalog is now as it always has been. the Jargest and most 





complete and dependable Wireless Catalog published. Mailed 
for 12c in ‘stamps or cuin which may be deducted on first order 
of one dollar. Catalog not sent otherwise. This catalog costs us 
twice the price of other catalogs. 

















Everything in wireless worth while is listed in this catalog. The experienced amateur will tell 
you to seé our catalog before buying. You are tbereby insared against an unwise purchase, It 
is the Beacon Light to guide you right in the selection of your wireless apparatus. No bigger or 
better values are obtainable elsewhere. Send for revised price list. It is yours for the asking. 


THE WILLIAM B. DUCK CO., 230-232 Superior St., Toledo, Ohio 





















MAGNETIC THE F-F BATTERY BOOSTER 
oe | For Home Charging and Service Stations 


April 15, 1916 The wireless ban will soon be lifted, and it is time 


to figure what Rectifier you need to charge your_bat- 
tery. The F-F Outfit is furnished for ether S. C. or 
D. C. current and attaches to any fight socket. making 
a convenient, simple, cconomical, and reliable 
home charging situation. 


The battery must be charged often to main- 
tain a high point of efficiency and keep the plates 
above the critical sutphation point. This will pro- 
long indefinitely their hfe and usefulness. 


Write for Bulletin No. 12, 


The France Manufacturing Company 
Cleveland, Ohio 
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F you have ever stopped to figure out 

the terrific cost involved in publishing 

a magazine, and the small amount of 
money that you pay for your: issue each 
month, you probably wonder how a pub- 
lisher can afford to give you as much as 
he does. If it were not for the advertising 
carried, he could not do it. Your 20c 
would not buy a magazine one-half the 
size, or quality, of the “Experimenter” un- 
less that magazine were supported by the 
advertisers who use its columns every 
month. 


The Elcetrieal Experimenter, especially, 
costs a vast sum of money every month to 
produce. The magnificent wash drawings 
end expensive cuts that you see in every 1s- 
sue and which have made the “Experi- 
inenter” famous are Ouly one of the many 
items tnat makes the pubiishing of your 
The 
price vou pay for your copy helps to meet 
part of this expense, but the advertisers 
foot the most of the bills. Don't let that 
foo) you, however. They are not doing it 
for any love of the “Experimenter’—it is 
a business proposition with them. Each 
and every one have something that they 
fee] is of interest to you. Perhaps it is a 
piece of merchandise that they want to sell; 
a new wireless outfit, a correspondence 
course that they know will improve your 
mind and equip you to earn more money; 
maybe it is a book or a novelty that you 
would enjoy having; but, whatever it 1s, 
they are willing to pay their good money to 
support the magazine in order that the 
Magazine can print their advertisements. 


The more advertisers we have, the more 
income there 1s each month, and the pub- 
lishers of the Electrical Exrperimenter have 
committed themselves to putting back into 
the magazine, in enlarging its size, and 
improving its articles, and its drawings, 
every penny that comes in through the cir- 
culation or advertising. You will notice 
that with this issue eight more pages of 
pure text have been added, making this 
number the biggest ever published. This 
was made possible by the big increase in 
advertising during the past few months. 
You cu help the work along and make the 
magazine stit! larger and better, if you will 
purchase what you need and the things you 
require in your work or for your pleasure, 
from the advertisers who are helping you. 
Read what they have to say in every issue. 
and when vou want anything. no matter 
what it 1s. look it up in the advertising 
columns of the “E.E.” and send your or- 
ders to those firms who are helping give 
you a magazine that you would not want to 
do without. 


Live concerns that advertise sell better 
goods and at a cheaper price, quality con- 
sidered, than unknown firms who persist 
in “hiding their light under a bushel.” Next 
month I will tell you the real reasons why 
the quality of any advertised article has 
10 be the very best and show you why you 
should patronize your own advertisers for 
this One reason, 1f for no other. 


ACY oP Po gx 


Advertising Manager. 








You benckt by mentianing the ‘Electrical Experimentcr” when writing to advertiser: 
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VIBRATING ELECTRIC RAZOR CO. 


Mesco Telegraph 


Practice Set 
For Learning Telegraph Codes 





The Veractlve Set cenipirises a regadar tele- 
gtaph kes, without elreult breaker, a special 


high pltch huzzer, one velf Med Seal tory 
ittery, nud fuar fret of green sik cuvered 
Hexdble cord 

The kev and buzzer arte Mounted on | 
highly tinished wood bnae, ond three nlekel 
plated tluding posts are sa connecivd that the 
sep miny be osed for flse diferent purposes. 


List Nae. irice 
342) Telegraph Practice Set, with Rat- 
tery anid Cord... RU aera $3.24 


Weighs 4 ibs. packed. = 

Price does nol inrlude postage. 
Combination Practice Set lar beataiog the Marve 
end Coalierata! Visual aod Aadible Codes 


MESC 





This outfit is the only reliable Instrument which 
will ena@lde arndents to lecume prenctent operators 
in the U.S. Naval Sertiew. tecetse It i equlpnet 
with a luzzee and nitmisturey lamp cnadbling the 
user (tO Imastcr beth th: rh.val and audible sienals 
quickly. 
List No, $2—Practice Set with Red Seat Bat- 
tery and Cord : $4.05 
Welohsdibs. packed. Price does not Include postage. 


Send for the New Edition of 
Our Catalog W28 


it Is Deeket slze, eontains 264 canes. with over 
1.000 illustrations. and ¢cescribes in pDiain, elear 
danguage afi about Bells. Pusn Buttons. Batterles. 
Telephone and Telegraoh Material. Eleetrie Toys. 
Burotar and Fire Alarm Contrivanees, Electric Call 
Betis. Electric Alarm Clocks. Medical Batteries. 
Melof Boat Horns. Electrieally Heated Apoaratus, 
Battery Crnonectors. Switches. Battery Gauges. 
Wireless Telegrach Instruments, igoitlon Sudeplies. 
ete. 


Send for the Catalog Now 


Manhattan Electrical 
Supply Co., Inc. 


NEW YORK: CHICAGO: ST. LOUIS: 
Vs Park t'lece 114.8 Wells St. 31¢¢6 Fine St, 
San Franelseo Offre: 


604 Misslen St. 


The Electric Safety razor makes shaving a 
pleasure, Blade vibrating 7,200 times a minute 
cuts the beard smoothty and without slightest 
pull or trritatton—feels ike a gentle massage. 
Can be used with or without electric current. 


AL csers 6f the Lek-Tro-Shav Speak we ol if 


A barber eays—‘Tisve shared for sears and hare 
never used any sharing device near fia equal.” Fj 
A home user éava—"“Tho most pleasing share I've 
erer had in my Jife. Sheves my [sce eloser than I 
used to shave. but there is no after irritation or il! 
effects ag 1) ucually get from snoiher razor.” 
No. | Made for use from Lignt Socket. 
No. Z Made tor use trom Ory Battery. 
Write foe flustrated circular describing Lek-Tro- 
Shar Safety Razor fully. 


Dept. 122. Omaha, Nebr. 


ep agensecaean 


$$ 


on bencht by 


| clean 


| considerably firmer. 
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cut, due to the shears. Since new 
wool is distinctly elastic, there is a certain 
amount of yiee tu the hbers when subjected 
tu tension. in the case of woul that las 
heen scunred and dyed, the elastics has 
suinewhat decreased, the fibers becoming 
If guljected to tension 
and rupture, the break has the appearance 


| of a fracture, like a hone, 


mem —— eee 





Ke ferring to bigs. 9 to 18, inctusive, Fig. 9 
shows shoddy made from new, fine, blue 
worsied clips. Notice the great varicty o! 
broken ends of thers, and also the tendency 
of the fihers ty split or tear lengthwise. The 
fibers showing the suite Sreaks are evidenily 
due to a tearm: action of the shoddy ma- 
chine. 

Fig. 10 is a shaddy made from new. fine, 
lack worsted clips. Here again may be 
noticed their peculiar terminal fractures, 
where the fiber has teen pulled asunder. 
One of the fibers has a number of spines 
projecting frum it. These so-called spines 
are really the fiber cells, which, no donbt, 
were loosened by the tension on the bers 
in the machine. Note that both Figs. 9 and 
10 represent new wool that has Leen simply 
mechanically reduced to shoddy, and at no 
time carhonized. 

Fig. 1) is shoddy made from carbonized 
brown serge. Elere it may be seen what in- 
dicates the brittle character of the fiber, de- 
void of elasticity. The breaks of the fibers 
are seen to he quite abrupt. 

Fig. 12 is a shoddy made from brown 
serge that has been carbonized and subse- 
quent), stript. The abrupt character of the 
breaks is plainly noticeable, while at the 
same time the fibrits comprising the body 
of the wool fiber are very distinet. Their 
presence may be attributed to the chemical 
action of the stripping. 

Fig. 13 shows fibers made from blue serge 
that had becn first carbonized, then stript, 
and afterwards dyed green. Here again we 
notice the tendency to break longitudinally, 
and where a terminal break occurs, the 
fibrils appear distinctly. 

Fig. 14 is shoddy from the same batch 
as that shown in Fig. 12, except that it has 
been dyed a full red. Here we notice that 
one of the fibers has been split longitudinal- 
Iv, while the other three fiber terminals 
show break characteristics that indicate the 
brittleness of the stock. 

Fig. 15 was originally a brown serge that 
had been carbonized. then stript, after- 
wards dyed a deep orange, and finally gar- 
neted. A great majority of the breaks of 
fibers in this sample are extremely abrupt. 
There appears to be no longitudinal rup- 
tures. and this seems to indicate little or 
no elasticity. Even the fibrils do not show 
plainly. 

Fig. 1@ is a shoddy made from brown 
serge that has been carbonized, stript and 
dyed an olive shade. Here again we sec 
the abrupt fractures of the fiher and a ten- 
dency to longitudinal splitting. The hbrils 
are entirely wanting. 

Fiz. 17 is a shoddy made from various 
knit goods of diferent colors that were first 
carbonized. then stript. and afterwards dyed 
hlue, producing finished colors of varied 
hues. The fibers show a rather curious side 
abrasion; a forin of mutilation that ap- 
pears to be quite common in this lot of 
shoddy. 

Fig. 18 is a shoddy made from serves that 
were carbonized. stript and dyed a deep ma- 
roon. It will he seen that the tendency of 
some of the fibers is to split longitudinally. 
The terminal shown is characteristic of 
a fiber pulled apart lengthwise, when the 
filirils have a tendency 1o separate, forming 


a brush-hke head. 


The various characteristics above re- 
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Dr ake 's ees Books 


For Home Study 

Pave the way 
for the blg 
pos{Gons— the 
fut pay-envel- 
opes. Written 
in non - techni: 
cal language— 
eany to read— 
easy to under- 
stand. Wew)l 
send any book 
postpaid 





—keep them 
five days—if 
not entirely 


satisfied return the books and your 
money willl be refunded in full. 
Order direct fron’ this page. Use 
the coupon. 


Electrical Books 


Electric otor Control Systems 

Methods. Lestherelle. ......... 
Electrical Tables and Engineering 

OUT. eke ce wide a) - « <uusan cuune 
Motion Picture Operation. Leatherette.. 
Alternating Current. Leatherette 
Wiring Diagrams 


oere ne 


and 
oe . $1.50 

Data. 
1.50 
1.50 
1.50 


1.50 


1.50 
1.50 


50 
1.50 
1.50 
1.50 


1.50 
1.50 


and Descrigtions, 


oes me t= @* . ce eo Oa ® 


ette . 
Medern Elecirfe thlumination. Leatherette 
Aledern ESectrieal Construction. Leather. 
and Testing 

Aianual. Leatherette........... ; ; 
Drake's Electrical Dictionary. Leatherette 
Eleetrie Motors. D and A. Leatherette. . 
Electrical Measurements and Meter Test- 

ing. Leatherette... .. \occ: ..« dias ae. : 
Drake’s Telephone Handbook. Leatherette 


Automobile Books 


Automobile 
tion. 
$2.00 
Brookes’ Automo- 
bile Handbook. 
Leatherette . $2.00 
Autemobite Start- 
ing and Lighting. 
Leatherette . $1.50 
Ford fMtotor Car, 
Truck and Tractor 


igni- 
Leatherette, 


fa? 


Rae 
SNe 
HAND BOOK 


Attachments. Cloth, 
$1.00 
Ford Motor Car, 


Truck and Tractor 
Attachments. 





Leatherette ..$t.50 

Automobile Cate. 

chism and Repair 

Manual. Leatherette.................. .- $1.25 

Gas and Off Engine Handbook. Cloth... $.00 
Gas and Oil Engine Handbook. Leather- 

ete? .. Fee ee ae See 


Modern Language Courses 


French Without a 
Teacher, Soanssh 
Without a Teach- 
er, German With- 
out a Teacher. 

By Professor 
Philip Schuyler 
Allen, University 
of Chicago. An 
enUrely new home 
series of motlern 
foreign tanguages. 
Simplest, easiest- 
tO-Masler language 
method ever de- 
vised Freneh, 
Spanish or (er- 
man. Pocket size. 
ach: 2. coe .$1.25 





Matl the Coupon NOW 


Order on our five day money back plan. 
BARES HSSSSESeSA ES SSHSC SO HSSeSHSStSseasoaosenusseesseseueuesesessescessese 


FREDERICK J. DRAKE 4 CO., 
1009 Michigan Ave., Chicago. Iil. 


Enclosed find ($.........). for which please 
send me prepald the books checked In this 


adv. (or list attached). Jt ls agreed thar [ 
may return same In 35 days if nat entirely 
satisfied, and money will be refunded in full. 
SIE «77.2 ci cic scua ta Gebel Des 00 « iil « Riele kimele ote 
Address 
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45 ALLUSTRATIONS 


Ics. = Ee 
ELECTRICAL ENGIAEERS 
HANDBOGE 


ELECTRICITY! 


Bet se the book on 
Electricity that you need 
to answer your many ques- 
tions—to solve your knotty 
problems, to teach you new kinks, 
to be your memory for tables. rules. 
formulas and other Electrical and 
Mechanical facts that some people 
try to carry in their heads—and fail. 


With this ‘Little Giant” I. C.5S. 
Electrical Engineer's Handbook in 
your pocket, toolchest, on your 
work bench, drawing table ordesk, 
an hour or a day need not he lost 
“digging up’’ some forgotten rule, some un- 
familiar fact; you‘l! just turn to the very com- 
plete index and get it “‘in a jiffy.” Just afew 
of the subjects treated are: 


Electricity and Magnetiem; Electrical Sym- 
bola; Batteries; Circuits; Magnets: Direct and 
Alternating Currents; Dynamos and Motors; 
Belts; Shafting: Electroplating; Electrical 
Measurements; Meters: Arc and Incandesceat 
Lamps: Mercury Arc Rectifiers: Transformers ; 
Insulation; Electric Cars; Single and Maltiple- 
Unit Contrel: Transmission: Rail Welding: 
Tables of Wires— Sizes, Capacities. etc..— 
Mathematical Roles; Formulas. Symbols; Tables 
of Constants, Equivaleats, Roots, Powers, Re- 
ciprocala, Areas, Weights and Mea sures; 
Chemistry; Properties of Metals; Principles of 
Mechanica; First Aid, ete. 


The Electrical Engineer's Handbook !s one of 22 
1.C. S. Handbooks covering 22 Technica!, Scienlific and 
Commercial subjects. (See titles jn conpon below.) 
They have the contents of a full-size book condensed 
Into pocket-size ready to go with you anywhere and 
be at your instant command. nbstantlaligy bound jn 
Cloth, red edges. coldieaf stamping, printed from new, 
clear, readable type on good quality book paper and 
{illustrated wherever a picture will help. 


No Risk Money-Back Offer! 


The price of the famons I. C. S. Handbooks, of which 
more than 2.600.000 have been sold and are to practical 
everyday usc, js $1 per copy. So confident are we 

} thal you will find them exactly what you need for 
ready reference wm your work, that we stand ready to 
promplily and cheerfully refund your money if for any 
reason yuu are not folly satisfied with their valne. 
Simply send a letter or the coupon delow, enclosing $1 
foreach book wanted. If al anytime withln 10 days yon 
wish to return the books, your money will he refunded. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
ox 6187 Scranton, Pa. 


ye. Ouw?t MCR Cee oe we Oo = 


) INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 6187, SCRANTON, PA. 


1 enclose ¢_.—S.s for whieh send me postpald the 
Handbooks oarked X, at $1.00 each. 1 may returo any or 
all and get my money back within ten days from receipt: 


i Electrical Engioecer'’s Advertiser's 

Teleph.and Teler,Engineer’s |_) Business Miao’s 

| Mechanic's Bookkeeper's 

Steam Engineer'a Steno. ond Correspondeol’s 
| Westinghouse Ais Brake Salesman’s 

[ Civil Engineer's Window Trimmer's 











Coal Miner's Cotton Textile Worker's 


Concrete Engineer's Farmer’s 
Buildiag Trades Poultryman’s 
Plumber's aod Fitters Aiafiner’s 
Chemist's Automobiles 
| Name 
Street 
and No._ a ee 
a City it~ Siate 





Telegraph Pictures 


A complete set of two machines of 
this marvelous equipment for ooly 
$19.50. _Instructive, mystifxing and | 
useful. This picture of President Wil- ° 
aon was telegraphed by cbese machines. | 
Will tranamit pictures, Maps. draw- 
ings and dand sriting. Picture tela. 
oo is tha coming science. Write 
as. 


J. LESHMAN CO, Dept.T Ogden, Utab 








SPECIAL KON-VER-TER SLIDE RULE 


**Hamilton’’ Lmproved Slide Role {n- 
atantly adds, subtracts, divides, molti- 
plies, converts fractions or decimals of 
Me aninch or both, Gives sines, co-sines, 
At versed sines, co-versed sines, tangents, 
co-langents, secante, co-secanis of an- 
gies. Square root, ¢ube root, roots to tha 
fthpowery, logarithms, circumferences, 
area anddiametersof circles, Most com- 
plete slide rule of its kind ever mode. 
his rule js five and four-tenths incbes in 
Instructions «ith each rule, 
™ Uttuty Roves $1.00 SPectaL 
De Luxe, white celluioid $2.50 Postpd, 
Agents and dealers wanted. 
7 Water St., Dept. B,, Boston, Mass. 






4 diameter. 
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Se 

3, C. MAMILTON & CO., 





ELECTRICAL EXPERIMENTER 


ferred to, and illustrated, will serve to 
draw attention to what one must look for 
in an examination of cloth that is believed 
to contain shoddy. In masses of shoddy 
such as are usually taken for microscopic 
examination, there will always be found 
many short fibers due to mechanical break- 
ing of Jong fibers, but to separate them is 
ail Operation of great delicacy. tho yielding 
results of uo value. 


THE “BURNING” TEST 

Vegetable fibers may be readily distin- 
guished from animal fibers by burning. 
Animal fibers, such as Wool and Silk 
give off the smell of burnt horn. They 
do not fire like vegetable fibers, but cease 
to burn when removed from the flame, 
and the burnt portion curls up, forming a 
hard cinder at the end of the thread. 
Vegetable fibers, on the other hand, give 
off a slight smell of burnt wood when 
ignited. They burn away very rapidly 
with a flash, leaving no hard cinder, but 
a white or gray ash only. The above 
tests broadly distinguish vegetable from 
animal fibers, but further chemical exam- 


—s 


ination is necessary to distinguish mix- | 


tures of any of them when woven into 
cloth. (See Fig. 19.) 

Referring again to Figs. | (Cotton) and 
+ (Linen) we can readily distinguish the 
difference by means of the microscope as 


shown. If the fabric is without starch, oil 
makes linen translucent and cotton 
opaque. The finish must be washed out of 


highly finished materials before this test 
can be used. 

A test to distinguish between linen and 
cotton, which only an expert, or at Jeast a 
person having quite some experience, can 
perform. consists of what is known as the 
“tearing” test. The linen weaves in general 
are more difficult to tear than cotton. The 
torn ends of the linen threads appear un- 
even in length and the individual hbers are 
twisted in every direction. The sound of 
tearing linen is shrill, and that of cotton 


| dull or muffled. 


An easy way to distinguish between the 
highly-sized and calendered Cotten Damask 
and true Linen Damask is to boil a sample. 
After being dried and ironed, if it 1s cotton 
it will have a dull and somewhat fussy 
appearance, while the luster and smoothness 

f real linen will not be affected by this 
treatment. JAlercericed Cotton Damask 
keeps more luster tllan untreated cotton, 
but less than linen. 

Since the price of pure, new wool is rel- 
atively high, it is the practise of manwfac- 
turers to mix other materials with it, the 
most common of which is “Shoddy.” Such 
goods have many uses, being a full-bodied, 
but flimsy fabric, it is made chiefly into 
cheap cloth, table covers, etc. Manufactur- 
ers state that the best grade of worsted 
shoddy—that having long fibers—is superior 
to a low grade, short staple, new or virgin 
wool: also that it 1s impossible to get the 
texture and finish required for some of the 
best grade goods «ithout the use of some 
shoddy. Owing to the fact that shoddy is 
made from wool fibers, as stated under thie 
heading “Shoddy,” it is very difficult to de- 
termine its presence by chemical means. 
owing to the fact that it will respond to the 
same tests as applied for wool. The micro- 
scope is the most accurate means available 
for determining the presence of shoddy in 
woolen cloth. It is true that the rough feel 
and cheap appearance of the fabric gives 
some idea of the presence of a large per- 
centage af shoddy, but the famous “feeling 


‘test’ for cotton or shoddy in moderate 


qnantities must give way today to a more 
scientific analysis, as herein given. 

Shoddy is not alone as an adulterant of 
woolens. Cotton is employed quite exten- 
sively. It is a simple matter to detect the 
presence of cotton, as wool is dissolved in 
alkalies and not affected by acids wlule on 
the other hand cotton is dissolved by acids 
and not affected by alkalies. Fig. 20 shows 
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WANTED 


Immediately 


IRELESS operators are in 

demand owing to the expan- 
sion of our Merchant Marine. 
Pay has increased to $110 per 
month plus all expenses. 


HE Y.M.C. A. Radio Schools 

give thorough practical courses 
with individual instruction. Our 
graduates fill responsible posi- 
tions. 


HIS is your opportunity. 
Classes now forming. Excel- 
lent dormitory facilities. Complete 
laboratory equipment. Write to- 


day for illustrated booklet. 


Y.M.C. A. 


NEW YORK CITY 


Manhattan Branch: 


154 East S6étu St. 
Tel. Lenox 6051 


Brooklyn Branch; 


Marcy Ave. Near B'way 
Tel. W'msburg 3800 


ON'T PAY FANCY PRICES for 
#chemicals. Buy highest quality for low- 
est pnce. Our unique system of standardization 
gusrantees you at all ames che most for your 
money. Send today for interesting free booklec 
descrioing the moncy-saving, value-giving, N-S 
plan and listing hundreds of chemicals, chem- 
ical glass ware, and apparatus. 


THIS RELIABLE MAIL OROER HOUSE 
ngeld famed We ata curetes telegrogh opparatus and ¢xper- 
menier tupples, has been urged by Laadieds of itt gators ta 
cuabloh @ chemusts depernment ip anever ue offer whar we 
beliexe to Be the moat complete amarsur C1ptrimental chemvery 
a the & Buy where sou ate alwty? sured of Sisecard 
Deetry, Steadsed Quaatity, Standard Facineg, Seadard Price. 


THE NEWMAN-STERN CO. 
emiecst EE CLEVELANG O. 








apparatus, Raw 


WIR EL ESS Materials, Magnet 


wires, motors, experimenters’ needs, novelties 
listed in our Catalogue C-3. Assure yourself 
of prompt service and right prices by buying 
from this world famed, reliable, experi- 
menters’ Supply House. 


The Newman-Stern Co., Cleveland, 0. 


“The Livest Catalog in America’ 


Our big, new electrical cyclopedia 
No. 20 is waiting for you. Posi- 
titely the most complete Wire- 
less and electrical catalog in , 
Print today. 180 Big Pages, 

500 Wlustrations, 300 in 

steuments and ApPPara- 4 J 

tus, etc. Big "Treatise. | 


on Wireless 7 alae Course 


tn 20 les- 

gy Sons: FREE 

yclope- 

dia No. 206 

measures 725%”. 

Weigbt 4% 1b. Bean- 
tiful stiff covers. 


Send 6 cents in stamps or 
coin for whitd we will send 
our latest Crclopedia Catalog 
} No, 20 as described. 
ELECTRO IMPORTING COMPANY 
231 Fulton St., New York City 


Send To-day for the 


“Flectrical Worker's Friend’ 
An electrical book of 66 motor $ 3 -50 


drawings with conplete instruc- 

tions for rewlnding and reconnect- 

ing A.C. mators. Special at 

Or write for full particulars of this valuable book. 
SMITH & SMITH 

1824 LOWRIE ST., N.S., PITTSBURGH, PA. 





You benefit by mentioning the “Electrical Evperimenter” when writing to advertisers, 
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8 Volt Secondary 










Consumes sy 
tile current 
EL mat rinase 
ordhiary meler 


$] .00 


Poat paid 






Only $1.00 
12 and 8 enlia secondary. 


MORK, WV slarnlarnd tragefuruer. guarantedt 
with plug $200 postpaid oo firder from thle ol 


~- NATIONAL TRANSFORMER CoO.., 
Dept. 13, 3124 No. California Ave, Chicago 
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ARNOLD NAVY MODEL 
LOOSE, COUPLER 


This coufler did real work and “mads wow’ As 
ie Tdier In Rede Service" Onder yuar [nsteumiest 
SEW fer furmte delivery, later there th lantnd tu be 
eo rush, result: telay, A amall depoalt will lusure 
ielleery when Fou wait 


J. F. ARNOLD 


BOa2 Lexington Ave., near 128th St, N. Y. 
Established £910 








Not Toys But Real Apparatus 


the szm= as used by oll operating companies. 
| Yok bad betier send us your order Ununedtlately 
fo imegive proimnnt delivery, as this equlpnient 
willl mot last Inng al these prices 
110 Walt Hand Generators....3 bars, each $3.00 
4 bars, each 4.00 

§ or 6 bars, each 5.00 

Telephone transmitters with arms, each.. 7h 


















flood riagers complete with bells, each.... 88 
Féle@hene receivers, each, ., les ache era ae 
Condensers. > to 2 M.F., each Las i 
indueiion coils, each... 2.0... .-.- s a 
Blast, OCW , paccaaaginwtarbees ae ee | 
Repeatiag coils. each, . hinrereh| 2,0 
Heal comoptete C.8. wal type telephone... 4,55 
Slightly used dry cells, per dozen_._..... Li 
Ileaae Gend money-order or cash with your order 





ELECTRICAL SPECIALTY COMPANY 
Depi, E, 48-S0 So, Front St.. Columbus, Ohio 
~ Vien F_t28 So. Wieh'Se, Philadelphia, Pa. 






Will You n Be Ready 


ALL AMATEU V1 ILL CELE- 
BRATE OPE NG NIGHT. 
OVERHAUL VOUR STATION 
NOW. DON'T DELAY. 

WRITE FOR DESCRIMTIVE BUT. 
LETIN and proposition on supersensi- 
tive receiving apparatus, smooth running 
theostats, knobs, levers, switches, con: 
Tacts, etc 


Audiotron Sales Co. 
1940 Leavenworth St. San Franciaco 





MARKO 


STORAGE BATTERIES 
ARE GCOD—TRY ONE 
Paul M. Marko & Co., Inc. 


1402-1412 Atlantic Ave. 
Brooklyn, N. Y. 


WIRELESS TELEGRAPHY 


Dur 14 weeks course preperes you for MERCHANT 


MARINE paying £110 ber month and expenses. 
BADIO INSPECTORS receiys £1.900 to £3,500 per 
year, Our instructors are teensed by TO 8. gotern- 
ment: school fully cquipped and largvat of tie kind in 
America, Tultion small and payahle weekly. We 
rusrantee to quallfy you. Board and room In Wash- 
ington al feasunablse rates while taking the course. 
Particulars of request. SERVICE RADIO SCHOOL. 
902 Pa. Ave. N -«« Washington, DB. C. 
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ELECTRICAL EXPERIMENTER 


a convenient method af testing for cotton 
ard waol, One glass contami a solution of 
Caustic Potash or Caustic Sod. inte which 
is mumersed a sample of the wool to be 


tested. A preeipitat nidimates the relative 
amount of catteu and ather  subustauces 
present, Likewise when cotton is iunmersed 


in an acid, the preeipital will strow the cela- 
tive amount of adulterants. See lip. 7, 


It is easy to determine heavily-weighted 
silk material by burning a small sample 
ure silk burns rapidly, smells ke wool, 
and produces ao small amount of  briitle. 
curled-up ash. Material which is heavily- 
weielited will have an ash whiel is) stit 
and whieh often hols the shape of the 
sainple. Cotton is) frequentl: mixt with 
silk. It ts casy te detect cotton in silk 
by the micrascupe, as the fibers of silk 
are round and smooth, while the cotion 
fibers are ribhon-lke and fuzzy. See Pig. 
S Cheap hut heavy silks are usually loaded 
with Jead in vrasolar form. A chemical 
test fur Jead will readily reveal its presence. 


QUESTIONS AND ANSWERS 


Ques. No. 5. Edward J. Walsh, Lexing- 
tor, ky,, wants to know how he can remove 
lodin stains from light cloihing. 


Ans. You fail to state whether the ma- 
terial froin which vou desire to remove the 
stains is starched or unstarched. his ts 
an important factor. Strains which are pres- 
ent i unstarched material produce a brown 
or yellow stain. Whereas on starched ma- 
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ee 


Fig. 21. Removing lodin Stains from Light 

or Other Colored Cloths By Application of 

Ammonia, The Ammonta May Be Applied 

With a Glass Rod or Sponge, and Should 

Be oer Washed Out as Soon as 
rn 


the iod Stain Is Removed. 


terials, the presence of starch causes the 
stain to become deep blue or black. 


For unstarched stains. spongine with 
Ammonia, or alecho]. the lauer being fre- 
quently used on omnaterials which water 
would injure. See Fig. 21. 

Starch, such as prepared for laundry pur- 
poses may be used for washahle matcrials. 
Immerse the stained parts in the starcl and 
boil. It first turns hlne and then disappears. 
Flour may he used in the same manner a> 
the starch. 


For starched materials, the stains may be 
immersed in a dilute solution of Sodium 
thiosulfate (known photographically as 
“Hypo") and then rinsed thoroly. Sedium 
sulfite (not sulfate) may be used in the 
same mainer as the thiosulfate. Another 
method is to soak the stains in dilute am- 
monia (sp. gr. 0.95) until they disappear. 
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Be A CERTIFICATED 
ELECTRICIAN 


THIS IS YOUR 
CHANCE OF A LIFE TIME 


I am Chief Engineer of the great 
Chicago Engincering Works. I am in close 
official touch with the electrical world. I 
know how badly we need trained etectri- 
cians who can take charge of important 
work as experts. Right now there is such 
a necd for executive electricians that I am 
making a special ¢ffort to hclp meet the 
demand. I am publishing this special an- 
nouncemcnt to secure a certain numbcr of 
ambitious men whom [I will personally 
train by mail for the wonderful oppor- 
tunities that are open. 


[| WILL MAKE YOU 


a Trained Electrictan 


I don't care bow young or old you are, 
just as long as you can read and write and 
have a spark of ambition. I don't care 
where vou live or what you do. I don't 
eare if you don't know a blessed thing 
about electricity. Just give me a little of 
your spare time for a short period and I'll 
show you the quick way to success in 
electricity. You can qualify to earn $36 
to $100 a week with opportunities for 
greater camings. 


| Train You by Mail! 


Your spare time will do. No interfer- 
ence with your regular duties. 1 under- 
stand just what you must know and I 
have devised a wonderful way of instruct- 
ing by mail. I positively guarantee your 


satisfaction. 
Wonderful 

r eC eC Electrical 

Outft 

Absolutely free. Not a penny cost to 
you now or latcr. To those who act at 
onee EF will give a wonderful sct of Elec- 
trical Equipment with my compliments. 
Write me at once. I have only a limited 
number of scts to be given free. Drop 
mic a post card or letter. 

; f You will have Io aet quick to 
Write: ect in on this opportunity. 
Write me today for full particulars. Drop 
me a post card. Write Now. 


CHIEF ENGINEER COOKE, 
Chicago Engineering Works, 
Dept. 525 


Cass Street, Chicago, Illinois 
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nsitive Microphone 


ONLY 
This instrument 1s offered —" 
at ap extremely luw price. 
It is excellent for bunlding your 
own amplifier. Can also be used in 
many experiments where a senst- 
tive micropbone is required. 


Detectag raph, $ 15 


instrument 





Super -Se 






detecting 


Tois b 
of marvelous sensitivity can 


oe used for detecting secret 
conversations. Outht consists 
of Sensitive Transmitter, 25- 
ft. Black Cord, Receiver, 
Headband, Case and Battery. 


Send for One Today and 
Convince Yourself. 


THE $15 MICROPHO 
DEAF-PHONE 


is a Super-seDsilive instru- 
ment which has been devel. 
oped to meet the demands 
for 2 practices! and efficient 
hearing device at an extreme- 
ly low price. It is equal to 
apy $35 instrument wade and 
suberiue to oat of them. The outfit consists of Gne 
Super-Sensitive Transmitter with cord corimector: Ons 
Super-Sensitiva Ear Piece with small black cord; Ona 
Black Slngle Haadband: Black Case and Two Bat- 
teries. WRITE TODAY FOR FREE BOOKLET 


G. BOISSONNAULT CO. 
26 CORTLANDT STREET NEW YORK 
Makers of Super-Sensitive Microphone Apparatus 








Experimenters — Manufacturers ! 


BASES — INSULATION 


Nas 


composition 
base suitable for detector, fixed con- 
denser, etc. The bottom has a cavity 
8” x%1%4" x %”. Over al) dimensions 
44,” x 2” x %”. Two holes for bind- 
ing posts and two for fastening down 
to table. Post paid. 30c¢ 


\gueeaee excellent Base 
— for detectors. 
Has binding post holes and holes for 
mounting detector parts. Black com- 
position 3144”x2"x%s". Post paid, 32c 
Manufacturers Send for Discounts in 


Quantity. 


Bakelite panels, about 
9x19x % 

19x 19 x ye 

9x 19 x 3/16 Black XX 
19 x 19 x 3/16 Black XX 


A. H. CORWIN & CO. 
5 Kirk Place Newark, N. J. 








TELEGRAPHY 
AND RADIO 


DAY AND EVENINGCLASSES 
SEND FOR PROSPECTUS 
IN SUBJECT INTERESTED 


EASTERN RADIO INSTITUTE 


a99-8 Boyiston St. Boston, Mags. 
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W RELEs a BU Y 
or NOW 

BOOKW [and 

PRACTICAL WIRELESS TELEGRAPHY Save a 


By E. &. Bucher 
and THE WIRELESS AGE for one year, Dollar 
$2.75. Regulor price. $3.75. 


WIRELESS PRESS. INC., 33 ELM ST... NEW YORK. 


AMATEURS ATTENTION! 


With our No. 5A receiving set, consisilne of doubte 
slide. tuner. galena detector. fixed condenser. switch 
and binding posts for aerial, ground and receivers 


mounted on beautifully finished quartered o3k base. 


ahore stations amd shins at sea coine in with surpris- 
ing clearness. Frice $4.50, Receivers 75¢ up. Send 
25c for set of 3 rubber knobs 1” dia. suitable for loose- 
coupler switch Knobs. detector handles. ete. Sc in 
stambs brings copy of code. 


MCMAHON & ST, JOHN 


56 West Ave., So. Norwalk. Conn. 











book, paper. Press $. 
Job preas $5 up.Save money. Print 
ww for others, ole profit. Ail gasy, rules sent. 

Write factory for press catalog. TY PE.cards. 
paper. THE PRESS CO. D-47 Moriden, Conn. 


e e 
Printing 

.Cards.circulars, labels, 
CE JLarger $20 
mae 





ELECTRICAL EXPERIMENTER 


HOW THE FRENCH LOCATED 
SUBMARINES. 
(Continued from page 9) 
major probleins, if not indeed the pre- 
doininant one, to be met with in working 
out a more selective and accurate form of 
submarine listening device was that, what- 
ever its form, it should be susceptible of 
operating and functioning on any vessel 
while it was under full headway, and fur- 
ther, that the indications given by the in- 
strument of the direction of such sounds 
should be sufficiently accurate to permit the 
commander of the vessel on which it was 
installed 10 set a straight course for thie 
indicated spot where the submarine lay in 
wait for its prey. Contrary to general 
opinion, many atthentic instances are on 
record where submarines were surprised in 
this way during the war and sent to the 


| hottom, sometimes by armed merchantinen 


| or converted yachts, and again by fast de- 


stroyers or submarines. The English in 
particular seein to have obtained very grati- 
fying results in fighting the U-Boats with 
their own submarines. 

Lieut. Walser designed his apparatus 
after first carefully studying a well known, 
yet heretofore overlooked, principle of phy- 
sics, viz: that sound, identical to light, upon 
passing thru one medium into another, 1s 


| refracted. The orthodox theory concerning 


the complex light beam or ray from a 
given object states that they comprise a 
number of component waves, which may be 
considered as parallel when their source is 
situated a sufficient distance, and which 
parallelism is upset onty when an obstruc- 
tion is placed in their path, when they are 
thus caused to enter a new inedium having 
a density of a different value from that in 
which they were propagated. Lieut. Walser 
had the forethought to perceive that sound 
waves must follow the same theory. To 
prove his theory, he interposed in the path 
of sound waves a device which would re- 
spond to various vibrations, and which 
formed what we might term an acoustic 
lens. As has been found in explaining the 
theory of light transmission, a similar ef- 
fect takes place in sound transmission thru 
the air or water and other mediums, and 
the result of thus interposing such an acou- 
stic lens or vibrating member causes the 
individual waves composing the complex 
wave propagated from a given source to 
come to a focus. This has the two-fold 
effect of intensifying the individual waves 
and also of isolating them precisely from 


——— 


— 


other sounds emanating from the Sources | 


foreign to the one being localized. Natur- 
ally, the different sources of sound will! 
create a Corresponding number of foci, of 
which the geometric focus can be ascer- 
tained by mathematical computation. In a 
simnilar manner from the position of the 
sound focus which corresponds to any in- 
dividual source of sound, the definite direc- 


tion of that source can be readily estimated. 


The accompanying illustrations show the 
“\Valser submarine detector” gear as in- 
stalled on French vessels, and the detail 
view shows how the sound detecting lenses, 
which are fitted into large steel bulges or 
“blisters”, secured to the hull of the vessel, 
are connected to two trumpets, which may 
be traversed in a circle above them, so as to 
accurately localize the various sounds heard 
from different vibrating diaframs compris- 
ing the lenses. One trumpet picks up and 
localizes the sounds from the por? lens, and 
the other the sounds picked up and in- 
tensified by the starboard lens. The spheri- 
cal segments supporting the multiplicity of 
lenses is indicated by 4 in the detail figure. 
This segment is provided with a circular 
series of openings, B, each of which con- 
tains a sensitive vibrating diafram. C. The 
general effect of this arrangement is to 
focus all of the sounds picked up, the focal 
points all lying on a circle, /. As afore- 
mentioned, the vessel fitted with this appa- 
ratus has two of these Jenses. one to port 
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Just to Get Acquainted 
we will mail you 4 issues of 


‘THE 
PHOTO-PLAY 
WORLD 


The one by which all others 
are governed 


for $1.00 


The Photo-Play World contains 
only the best pictures—Stories 
and Articles. Has a Staff of 
America’s Foremost \Writers. 
Subscribe Now 
35c a Copy $3.50a Year 


THE PHOTO-PLAY WORLD 


Bulletin Bldg. Dept. E.E. Philadelphia, Pa. 





Yankee Wireless 50¢ | 


The only dependable wirzizes set 3) 2 low price. Li is nota wy and wth titie BY 
Peacnce vau can acnd and receive Cleae messages anpehere as Quich as a fash 


THE YANKEE 


ls lor twa complese atasions—ehh Morse code ond insimc- 70) 
stons fer operating. We wilj alsa include our picture code 
attachment, which will enable the operator to tend andre [iP 
reave pctures and photographs wieleun The complerve FQ 

Yankee Wireless sei can be obtained only from us [FS 
All charges pald for Se money Orde s. : 


A. & B MPC. CO., 1305 Peoria 8, Chtcare. OL HOF) 
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CLEARTONE PHONOGRAPIIS 
$3.00 to $200.00 Retail 

Needles 450 per thousand in lots of 500.006 
Motors $1.35 lo $14.75 each. Tona Arms and 
Reproducers $1.80 to $5.75 per set. Main 
Springs 20¢c to 90c each. Records, Needles, 
Rep Dire Points and Farts at reasonable 
prices. 
Write for our §4 page catalogue. the only one 
of its kid in) America, illustrating 33 differ- 
ent stvles of Talking Machines and over 500 
different Phonographic Parts. 

LUCKY 13 PHONOGRAPH COMPANY 
Exhort Dept. 46B E. 12th St,. N. ¥.. U.S. 


Se . 44. 


BIG MONEY SAVINGS FOR YOU 


<> Usedand reboilt motoreyclee. single and twics. 
$26 to $190. Used bicycles, $5.00: tan- 

ms. $10. AH i 
in good working ji 
cycles and motorcycles at Fac- 
. You save deelere’ 


t $3.00. Co 
ee line of Darts and suppl ea. 
eninger Cycle Co., Rochester,N.Y, 


fi 


come rad po 
fA bie Su) 
YD ee ere 
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ectricians ¢ 
oe Ul GIO GN LIN Beceem 
Drawincs, containing ali the 
igteat diagrams and connections koown ib Douse wiling—every diuzTam 
6nd connection up-to-the-minute as used by first elass electricians 
for wiring Betts, BuRGLaR ALARMS. LIGHTS, ANNUNCIATORS RE 
ALARMS and ELECTRIC Gas LiGuTino. There drawings sre bound inthe 
form of e fiexibie baok 13 x 12} for convenience in ysing on the job. 
Send fer them, end tf they dan’t make you more efficient ee8 mireman 
8nd nave you many times their cont a8 6 contractor, return them end 
money will be refunded—yau can't afford to ba without rbem. ONE 

DOLLAR Dostpald. Send for circulars on other sets of drawings. 


PATENT SPECIALTY COMPANY 
P.O. Box No. 583 San Francieca, Cal. 


Combination A. C. and D. C. 


Eight Inch DESK FAN 


and § ft. of cord. 
D.C. current. 












detachable plug 
Will operate on A.C. or 


100 to 125 volts. 30 10 60 cycles; 
weight 10 Ibs.: black enamel finish: 
height 1844 in. A real fan—not a 


toy. Prices $6.50. Agents wanted. 


‘THE TEWNO CO. 


150 Chambers St.. Naw York C == 


MATHEMATICS MADE EASY 


Tho Arcaseope—the Combination Triangle 

with a Brain—wih multiply. divide, figure 
percentage ane proportion, solve ail problems 
in «wifonometry and geometry. draw symmetri- 
ca) figures, plot arcs, etc. Superior to any slide 

rule, Simple to Operate. Also includes 4 
TRANSPARENT TRIANGLE, PROTRACTOR and 
THREE RULES. Used at Columbia University. 
West lolnt, U. S& Aeronautic Schools. etc. Only 85 
cenls Postpaid. Order today before you forget. 





Dept. S, 1. J. LEISHMAN CQ.. __Oaden, Uteh 
vue S TAGE 
VAUDEVILLE 


rs I tell you how. Fasclnating profession for 
either sex. Blg salaries. Experlence un- 
necessary. Splendid engagements always 
walting. Opportunity for travel. Thea- 
trical agents and authoritles endorse my 
R methods. Thirty years’ experlence as 

"> manager and performer. Illustrated 
S* book “All About Vaudeville’ sent FREE. 
Frederick La Delle. Sta. 49, Jackson, Mich. 
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Moabacco Habit 
ip fi -? BANISHED in 


va 4° 46 to72 Mours 
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4. o ! a 
si he eon 
OP _2WLS* 
Nocraving for tobaceo In any form 
when you begin taking Tobacco Redcemer. $ 
Don't try toquit the .ebaceo habit on- { 
elded, tt'antosing fightagainat heavy odds 
and meagan ecriova shock to tho nervous 
syatem. Let the tobacco hebit quit YOU. 
1% witl quit you, if you wilt just take li 
Tobecco Redeemer, according to direc- 
tions for two or threo days. Ft is a moet 
marvetously quick and thoroughty retiabio 
remedy for tho tobacco habit. 
Cd 
Nota Substitute J 
Tobaceo Redeemer contains no habit- 
forming drugaofeanyhiad. itisin noacnse 
a subatituto for tobacco. After finiahiny 
the treatmentyou havc ebeotut«ly nodesire 
to uso tobacco again uf to continue the ure 
of the remedy. It makes not a particloof 
difference how long you have been using 
tobacco, how much you use orin what form 
you ure it~whother you emoke cigare, 
cigarettes, pipe, chew plug of fine cut or 
uee anulf, Tobacco Rodcemer will pouitive- 
ly banish every trace of desire in from 48 
to7Zhours, Thia we absolutely cuarentec 
Jo every case or Moncy refunded. 
Write today forour free bookletshowing 
the deadly effectof tobacco upon the human 
ty¥ebem and positive proof that Tobacco 
Hodeemer wiltquickly free youcf thehabit. 
Newell Pharmacal ComPany. 
82 t. Louie, Mo. 
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TABLETS 
All 
Pain 
Headaches 
Neuralgias 


Colds and La Grippe 


Women’s Aches and Ills 
Rheumatic and Sciatic Pains 


Ask Your Druggist for A~K Tablets 


(If be cannot supply you, wrile us) 












Small Size 


10c 


Dozen Size 


25c 





Fac-Simita 


See Monogram 4 on the Genuine 








The Aoctikamoia Remedy Company, St. Louis, Mo. 


Write for Free Samples 





LEARN HOW TO BREATHE-RITE FOR 
HEALTH 


**Snorenamore’® 
Avoid dangetous mouth a 
, breathise wtl-h courte 
dead ¥ Infecdenot lunge 
aiad Lhrwat thee lriprayp 


er breathine “ib we 
~» 













ELECTRICAL EXPERIMENTER 


and one te starboard of the keel, Just over 
these two lenses. there is Luitt a specially 
sali seound-proof room or cabin, in wlieh 
the eperater of the submarine detector 1s 
located. The arrangement of the appa- 
rats is suelr that the operator cian sit im 
the center of the cabin wath the listenin 
helmet on bis lead, and hy means of two 
ear trumpets, 2, inthe diagram, any sends 
passing thru the lenses can be quickly 
picked up and localized for direction. One 
trumpet takes care of the sounds trom the 
port lens and the other the starboard lenis. 

By means of the larce rotating drum, 
which appears just to the right af the op- 
erator, the edge of said) drum being cali 
brated, se that as the handle of the drum 
is turned the trumpets over the teuses are 
rotated about the respective focal circles 
of any somnds received, The control drat, 
which is insnipulated by the operator, re- 
volves the trumpets, 22, which are pivoted 
on a fork, &, thru the movement, ff. J 
represents the counterweight, which by 
ineans of cord, A. maintaims the trumpet in 
such a position that its axts is always 
painted toward the center of the spherical 
lenses. The function of the counterweight, 
Lis te maintain the balance of the movable 
arm on which the trumpet is supported, 
while the weights, J. V'. cause this arm 
to oscillate about the pivats, N,N’, in such 
a way that the rolling of the vessel ts 
counterbalanced, thos tending to keep the 
inouth of the trumpet in the same hori- 
zontal plane at all times. The complete 
apparatus is carried by the metal fraine 
marked O 


With the apparatus in use, the operator 
hears the sound with the greatest intensity 
and sharpness when the trumpet axis 1s tm 
line with the focus of that particular sonnd. 
He can also hear a certain sound when the 
trumpet js anywhere in the vicinity of the 
focal point. The operator proceeds in any 
event to explore the varions foci by manip- 
wating the central control drum, which re- 
volves the trumpets around the foeal cir- 
eles. This centralized control drum having 
been calibrated beforehand, it becomes a 
simple matter for the observer to accurately 
locate the direction of a certain sound, 
or more strictly speaking.—its origin, as 
soon as he has manipulated the trumpet to 
the proper focal setting, so as to hear the 
received sonnd withsthe greatest intensity 
and clarity. By a quick calculation based 
upon the value of the minimum intensity of 
the sound received, the range of the sub- 
marine can be approximately calculated. It 
is then a comparatively siiuple matter to 
steer a straight course for this spot, and if 
the object of the search turns ont to be a 
submarine, thet the destrover will pass over 
it and discharge depth bombs upon it. 


Of course the wiseacre will say, it is all 
very well to locate a submarine and then 
steering a course so indicated for the ohject 
of dropping several carloads of “ash cans” 
(depth bomhs, in navy vernacular) upan it, 
but what about the movements of the U- 
Boat, which may have paddled off a mile 
or so froin the spot so dear to the heart of 
the naval officer. This problem wonld seem 
to be solved by the fact that contrary to 
the usual apparatus utihzed for such pur- 
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“Does it Pay to 


gs h hy ee 


Put it up to the man who 


employs you. Don’t hesitate. He'll 
respect and appreciate your interest. 


| He knows the value of training—and 


will gladly tell you how much more 
you would be worth to him as a 
trained worker. ; 
ASK THE BOSS, Ask him anyway. 
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l€ you’re in doubt | 


A Bigger Job The postin . 


in Your Factory you like 
most in your factory is not beyond 
your reach. You can get that position 
any time you will fit yourself for it. 
Aim as high as you like and you will 
find that American School training 
will enable you to qualify for the job 
you want. KNOWING HOW doubles and 


trebles your caring pom st- If you don't 


Why Not fry This 


Guaranteed Training 
The American School training 


| is so thorough, complete and up-to- 


the-minute that it absolutely guaran- 
tees satisiaction or your money back. 
In other words, you can take ten full 
examinations in the Course you Select. 
Then, if you feel you are aot Progressing— 
that the instruction will not enable you to 
r us and Your 
money wilt be refunded in full. The success 
of our thousands of students warrants this 
confidence in our ability to Gt you for a bet- 
ter paid and more congenial posiiion. 


TRAINING Decides Your Pay 


men who get more money in 
your factory than you do know 
more. Your position and pay 
at alltimes, and in any job, is 
| governed = by what you 
can DO. And that depends on 
what you KNOW, Make some 
of your spare time brin 
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Make sure of this: the | 


CESS to you. Study in idle | 
moments with GUA TEED TRAINING. 


Make your start TODAY for a Detter job by 
ehecking and mailing the coupon. Free 
"ill be promptly 
mailed you without any obligation. 


/ AMERICAN SCHOOL 


OF CORRESPONDENCE 
“Dept.G.7445 CHICAGO.U.S. A. 


ie Tt KEY TO SUCCESS 
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Mouth | ai mithont right on taking the soundings of the sub- of eo —_ F 

virdlent als aa x marine, while the vessel is under full head- ental koa ““Bosiness Menager 

ree ae tn ae wotd wire way and Moving toward it. The séensa- unElec, Light & Power Sopt. ... Certified Publie Aecountan? 
— iy slelans inompaas, | tons experienced hy the submarine detec- ss Uiysierelpsinie EaRINE SS na Aco and Aoditor 
At Best Supply Houses or sent direct for.....++-+++- $2.00 | tion officer located in his steel-bound cubby- eee an Beiter "  Snaacdpbe 
BREATHE-RITE CO., Dept. 2, Ann Arbor, Mich. hole down near the keel of the on-rushing _. Wireless Operator .s-Fire Insarance Expert 
eee ee  _ | ovesset, as the sound of the submarine’s en- Arcbil ect Sanitary Engineer 








Building Contractor 
Civil Engincer 
.Stractural Engineer 
Mechanical Engineer 
. Shop Superintendent 
Steam Enginecr 
=, Draftemso eod Deslgner 


wo. Master Plomber 

... [fealing and Vent. Engineer 
...-Aulomobila Engineer 

.... Automobile Repalrman 

... Airplane Mechanic 

.. General Edoration Courra 

... Commeoa School Branchee 


cines and propetlers pound louder and 
louder in Ins ear trumpets. probably can 
be better imagined than described, for the 
submarine Commander may have a “card 
up his sleeve” and be just about serappy 
and elever enough to lay for the on-coming 
destrover or war vessel and discharge a 
torpedo at it or open up with a broadside 
from some nifty “seven inchers.” 





PHOTO CRAFT 


THE NEW PHOTOGRAPHIC JOURNAL 
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p L This theory ts greatly strengthened by the 
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THE THOUGHT 
RECORDER 


(Continued from page 12) 






e1it upon wave inotion, it should not be sur- 


muscular energy. and if you concentrate 
very hard upon a certain problem, tt is not 
frequent that perspiration appears on 
your forehead from the simple effort of 
thinking. Of course, this 1s rather a com- 
plex phenomeuon, as the perspiration is not 
produced directly, but rather indirectly by 
the nerve centers working upon the human 
organs, principally the heart. Nevertheless, 
we know that thinking proper calls for an 
expenditure of energy in the brain itself. 
That this energy is considerable can also be 
shown experimentally. 

It therefore cannot come as a surprise 
that the act of thinking should give rise to 
a direct wave motion, sending out from the 
brain certain waves in an analogous man- 
ner, to the spoken word which produces 
sound waves of a certain wave length. 
lt is quite probable, however, that thought 
waves are simply another forin of ether 


EACH ONE waves, the same as radio waves or light 


A BIG waves. Just as light rays traverse thru a 


thick glass pane without suffering any ap- 
SUCCESS! 


ture of energy. If you sit perfectly quiet 
in a chair without expending any visible 

EACH 
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Write lor Calalogue. 






preciable loss, just so will thought waves 
probably pass readily thru the human skull. 
lf once we admit this theory it follows that 
it should be possible to detect such waves, 
and the only thing we need to know about 
them are the wave length and other impor- 
tant characteristics. We may take it for 
rrauted that the human brain, sensitive as 
it 1s, probably is not at all sensitive to these 
waves, and that by suitable apparatus it 
should become possible to detect such 
waves. 

Just what apparatus are necessary to de- 
tect thought waves, or the effects therefrom, 
the writer does not venture to predict, but 
there is no doubt that the apparatus will be 
eventually found. Very little is known 
about the emission of the thought waves, 
and as a matter of fact the entire mechan- 
ism which produces thoughts is practically 
an unknown quantity, but every effect can 
be translated and recorded if once we 
understand its fundamentals. 

Thus, fifty vears ago the recording of the 
voice gould have appeared just as fantastic 
as the recording of thought appears today. 
People then rightly said. how could it be 
possible to hold the spoken word: it goes 
into the air and vanishes instantly. But 
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larly, the day will come when thoughts will 
be recorded in an analogous manner. All 
that is necessary. as stated above, is suitable 
apparatus, and this should be easy to find. 


The writer, in suggesting the audion as a 
thought-wave detector, does not do so be- 
cause he thinks that it is suitable in all re- 
spects, or even feasible. His main idea 1s 
to set the stone rolling, and get other people 
to think about the problem, when sooner or 
later something surely will emerge. The 
writer has suggested the audion because it 
is known as one of the most sensitive elec- 
trical detecting apparatus for wave motion 
which we have today. If thoughts give rise 
to electrical waves. then by winding a few 
turns of wire on a headband and slipping it 
over the head, it should be possible to de- 
tect the presence of thought waves in the 
audion. On the other hand. too. the audion 
is enormously sensitive to capacity effects, 
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as is well known. Thus, for instance, an 
oscillating andian is so sensitive that when 
the human hassel is approached to wt ata 
distance of even iso feet, the presence of 
the Hand will be heard platnly in the tele- 
whene receiver. If this is the case, the dis- 
turbance created in the nond should cer 
tainly make its presence felt in the auditor, 
tor thinking being first of a cheniueal na- 
ture, the act certainly mist give rise to 
capacity effects. But let us assume that ac- 
live thinking dues not give rise to waves, 
electrical or otherwise, then the mere chem- 
ical action (aud resulting capacity effects) 
rhould produce a di&turling mttuence upon 
the audi@n, These variations, if ever sa 
slight, contd then be amplified by the use of 
an audion or other amplitier, and the cesul- 
tant effeet be sent into an Eimthoven string 
galvanometer. The small mirror attached to 
the string of the gulvanometer will send its 
luminous pened iapon a light-sensitive paper 
tape which moves at acertain rate of speed in 
front of the mirror. The resul¢ will be a wavy 
line traced upon the paper tape in the well- 
known manmiecr. The paper tape traveling 
on will pass thru its fixing tank, and trom 
therc will cmerge from the outside of the 
machine after it has past thru a small dry- 
ing chamber heated by electiical coils. 


From this, it will be understood that a 
man sitting in front of bis Thought Re- 
corder will be able to actually see on a tape 
his recorded thouglits, the same as the tele- 
grapher working on a trans-Atlantic cable 
watches his 1ape anc! its wavy Hine produced 
by the Syphon recorder, emerging from the 
latter. Of course, it will be necesary for 


everyone to learn the “thoueht alphabet” | 


just as the stenographer today must learn 
the various characters. or as the child is 
taught how to read and write, and as the 
cable operator must learn how to read the 
Syphon recorder “alphabet.” All this, how- 
ever, is simple, and is only an educationa! 
feature once the apparatus has been in- 
venied. 


The objection naturally comes to the mind 
immediately that even if we have a ma- 
chine to record the thoughts. all we will get 
on the tape will be a jumble of confused 
thoughts, and we inight get a lot of things 
on the tape that were not meant for record- 
ing or registering at all. Such criticism. of 
course, is beyond controversy for the simple 
reason that when you write a letter by hand 
or on the typewriter, you have also at first 
a lot of confused thoughts, but you do 
not record such thoughts even by hand or 
by machine. It often happens after you 
have written down certain thoughts that 
you must change them. The same is true 
of the thought recorder, of course. 


Here the man who is doing the recording 
has a pttsh button in his hand, shown at A 
in our illustration; if he does not press the 
button nothing is recorded. Once he wishes 
to record his thonghts in an orderly manner. 
he pushes the button and the tape begins 
moving simultaneously—he will begin think- 
ing in an orderly and slow manner the sub- 
ject he wishes to record. He will think just 
as hard and just the same as if he were to 
pen down his thoughts by hand. The ma- 
chine will then do the rest. If he thinks the 
wrong thoughts, naturally the wrong 
thoughts will be recorded. exactly the saine 
as if he had written them by band. There 
is no difference. In our illustration, our 
artist has endeavored to show what will 
happen in the future business othee when 
the thought recorder comes into universal 
use. The business man of tomorrow will 
dictate his correspondence on the thonglit 
recorder, while his stenographer, who 1s 
perfectly familiar with his “thought writ- 
ing,” will type out the correspondence from 
the tape, which is kept moving by electric 
motors, in front of her eyes. A foot pedal 
stops or starts the motor, and tlicre is also 
a reversing attachment so the tape will run 
backwards should she wish to re-read a cer- 
tain portion of the tape. 
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The True Wireless! 
iy Nithelu Tivshs 
(Cuntinned from page 03) 





greatly from the intensity of the receiver 
bnpuises because the electric nivean hetween 
the mountains is raised, as | have explamed 
In connection with my lightnmtge prarector 
it the EAvieRrMENTER of Febriters. 
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Fig. 17. Illustrating Influence of Obstacle In 
the Path of Transnilssion as Evidence Against 
the Hertz-wave Theory. 


Again in Fig. 19 two transmittine cir- 
cuits, One grounded directly and the other 
thro an air gap, are shown. Jt is a com: 
mon observation that the former ts far 





Fig. 18. 


Showlng Effect of Two Hillis as 
Further 


Proof Against the WHertz-wave 
Theory. 


more effective. which conld not be the case 
in a transmission with Hertz radiations. 
rn like manner if two grounded circuits are 


Transmitter TROASITHTET 
separated See 
from ground ws Boe. - 
by spark gap —_ 





Fig. 19. Comparing the Actions of Two 
Forms of Transmitter as Bearing Out the 
Fatlacy of the Hertz-wave Theory. 


observed from day to day the effect 1s 
found to increase greatly with the daimp- 
ness of the ground, and for the 5ame reason 


Transmitter with small 
fermimnea#l capacly 


Transmitter nith forge 
fer mnat cap y sf 





Fig. 20, 
by Two Transmitters. One_of Great and the 
Other of Small Energy. 


Disproving the Hertz-wave Theory 


ELECTRICAL EXPERIMENTER 


also. the tristnission thrt seawater 1s 
more cflictent. 

An illuminating experiment is indicated 
in Fig. 20 in which two grounded tratts- 
tutters are shown, one wath a barge cad the 
other with a small terminal capacity. Sup- 
pose that the latter be 1/10 of the former 
bot that it is charged to JO times the po- 
tential and tet the frequency uf the two 
circuits and therefore the currents in both 
antennas he exactly the same. The circuit 
with the smaller capaeity wall then have 10 
tines the cnergy of the other but the ctlects 
on the receiver will be i io wise propor: 
tiorate. 

The same conclusions will be reached hy 
transmitting and receiving circuits with 
wires buried underground. In euch case 
the auctions carefully investigated will he 
found to Le due to earth currents. Numer- 
aus other proofs might be cited which can 
he easily veriied. So for example usetla- 
tions of low frequency arv ever so much 
nore effective in the transmission which I> 
inconsistent with the prevathig tdea. Ads 
observations in 1900 and the recent tran.- 
missions of signals tu very great distances 
are anather emphatic disproval. 

The Hertz wave theory of wireless trans- 
inission may be kept up for a while, hut ] 
do not hesitate to say that in a short tne 
it will be ee ner as ule of the most 
remarkable and inexplicable aberrations of 
the scientific mind which has ever been re- 
corded in histors. 


. TO ALL RADIO 
F AMATEURS 


OU ray bpged Ut tT Pt 


We have received many thonsands 
of communications frotn radio ama: 
= teurs for the past few months asking 
= ys about the status of their radio sta- 

tions, and when they will be allowed 
= to operate them again. 


Inasmuch a> there has been no offi- 
eial infonnation as to the reopening 
of amateur stations, during the armis 
tiee, we ean only say that in all likeli- 
hood, amateurs will not be allowed to 
operate until actual peace has been 
signed. In his executive order of 
© April the 6th, 19)7, President Wilson 
elosed all radio stations in the United 
States by an uet approved in the Radio 
Law of August 13, 1912. 


Such a measure, according to law, 
is only for the duration of the war, 
there being at present no legislation 
whieli prevents any station, amateur or 
otherwise, from operating after peace 

— has actua)ly heen declared. Therefore, 
the minute newspapers announce that 
peace between the United States andl 
the Central Powers has been signed, 
all amateur stations aufontatically re- 
vert to their former status, and ama- 

_ teurs need not wait for permission to 

operate their Stations, onee peace has 
heen tdeelared. 


EDITOR. 





WRINKLES, RECIPES & FORMULAS. 
(Continued from page 42) 

If carbon dioxid is to be generated, fll 
tube A with marble chips and tube B with 
dilute hydrochloric acid. 

It is evident that the parts of the genera- 
tor can be easily cleaned and new chemicals 
put in. The completed apparatus ts shown 


in Fig, J. 
Contributed by SS. WEISINGER, JR. 
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Instead. the eyet cotne ta depen! oo thim More every olay 

Jasere are che Crutebea! They alantly bolater wp the efew— 
they obo mot etrenathben chein 2 hae been Aefuiltely proven 
Viet preetically all Jefeets of Uhe eyes can be cured aithout 
gigases  Mbeat people now wearing Glasses Can be freed [rum 
the Ineong-ulenes, aed fxpetioc of coastant breakades, DF 
steenaethenttia and correcting ther slelen through the slmple. 
yel effective eye educational eacretsea reepmmended b> Sr 
Macfadden 


Fye Defects Removed 


Thle remarkable new Courte teaches you how to wie your 
eyed without strain at afl distaoces—boew to uu without 
glasice le remedy cruss e3es or syulnt epee how tu 
restore the normal slklil—thow to reitore petfect control ts 
eye nerfes aia! muscles, 


Beneficial Results at Once 


No drugs. meticloes or operations. The Course Includes a 
aimple, sel theroughly aclentifie syctem of cye elucational 
exercises Which strengthen the eses exactly as the tmustles of 
the body can be strenihenel! Chrouzh bedy caerclers, Re 
sults sare Immediate. aud Jinprovement continues dally n+ 
woman utiles “1 ootice & real impnuement in my eyes 
since tearning to use bliin tight Another usec a4)0, “Vour 
Eye Strendtiieniag Course’ fine. My exes are siready itm 
Peoving.** SiH another wertes, “Words cannot ¢ipfers mm) 
create gratitude fur these excellent books "" (Names on fe: 


quest, } 
Send No Money 


Le) us acnd you this new Conrse ““Strencthening the Eyes” 
on five days’ aPproval. There are (wenty-elebt simple litite 
lesions whieh will show you the Way lu slicnethen and ore 
seme your sight—the clft of the gala! Try the ecverelec. 
then return the Vourse !f not satisfied and sou will an® ? 
nothing WW. however. ynu feel that the Courme wlll 
help dour ehes wonderfully, send only $5 06 


Mail Coupon! 7 


Bf you value your eyes, If you weat classes 7 
and want to get rid of them, If your eyes , 
are weak ar ttralued, or If you want toe Physical 


/ Culture Pub. 
7 


Ca. 
Dept 5605 
119 W. 40th SI. 
New York City 
7 Ceniltemen : 
Send me sour Course 


insure frredoro from eye Lroubles, tat] 
coupon now and intestigate Ibis New 
Ceurse “Strencthening the Eyes,“’ ? 
Saul oo monvy—liut mall coupon 

new. as ilild offer may never / 
epMtart avaln 


Physical Culture , 


Publishing 7 “<irengthenIng the 
an / Eves” which @ will re- 

Comp ¥ 4 turt; In 5 «ays or Setid 

Dept. $60S 7 you $5 in paymunt for the 

£19 West / _ course. 

40th Street 7 MATH fens ew ene oa ee 

N. Y. C. f  aAddress ....---.- ee. ae eae 








WANTED — Railway Mail Clerks 
Age 18 to 35 
$1100 to $2000 Year 


Common Educa- 
tion Sufficient 


Franklin Inatitute 
Dept. E101 
Rochester, N. Y. 


Sure pay. Se Sirs: Send me. without charge. 
Lif b {I} sample Mailway Matl Clerk 

ife job. § Examination questions; (2) 

Putl unnec- & schalule showing places of all U. 
essary S, Gotornmment coming examinations, 
Fi “ {31 list of other goretament jolx now 

opeo,. sad (4) free book describing them. 





Von bennett by mentioning the “Electrical Evpovrmenter”” when tenting fo adiertisers, 


WWW.americanradiohistorv.com 


88 ELECTRICAL EXPERIMENTER 


May, 1919 


‘FOR EXPERIMENTERS ONLY!! 





Pre TT iE 7 | SONS! | 


ca 


K- 3% | im | SEM | e196 





that the present one eclipses all by the wonderful values we are 
offering. The goods which we offer on this page are all standard 
telephone apparatus. Every plece we are offerlng is equipment that for 
One reason or another was discontinued by the telephone companies. 
if you wanted to buy any of the jicces which we offer herewith, from 


: oi Se i io 

\ Een MEM, coicseamnidertil cclues ime tee We have bought a large block of these goods and have a large quantity 
of every item on hand. Immediate shipment can be made on all of the 

coods in practically any quantity within reason. Shipment within 


twenty-four hours will be made if you use the coupon at the bottom of 
this page. This coupon saves you several days and your order will then 


ihe manufacturers, the price would at jeast be len thnes what we are be considered a rush order. We guarantee every Piece to be as repre- 
asking for it, You ean readity ascertain this for yourself by looking sented. and we will refund the money if goods are not exactly as 
over our wonderful prices. claimed by us. 
NO. 1 TELEPHONE RELAY. 1500 ohms—has two NG, 5 REPEATING COIL (Transformer), This is telephone work, and you wih even find it sensitive 
silyer-contact sDrinks and is very se“sitive Can be a standard small repeating col and is used by all enough for short cistance wireless work. 
ngsedl whererer a sensitive relay is needed. Jt Is ad- telephone conipanies. It lias 4 different windings and No. 7 Bell Telephone Receiver—aslup- $0 80 
justable and can be used fer a variety of hurposes. eight contacts, Entirely enclosed in iron. The_ re- Ping WeiBht, F Wbs. PIC]. oe cpemieenagepayeya seem . 
No. I Relay—shipping weight. 2 Ibs $1 50 sistanee being respectively 72 and 120 ohms. and 90 NO. 8 STANDARD TELEPHONE RECEIVER with 
Price. gos et ee ee : ; * and 100 ohms. Dlagrain is furnished. Can de used Meta} Head. ‘This receitwr is made by Stromberé 
. for wireless, for boosting signals, ete. Carlson Cvo.. with genuine hard ruber hatd.e and 
NO. 2 STANDARD TELEPHONE Induction Coll. No. 5 Repeating Coil—shipping weight. $0 50 ear cap. <A very good fool-proof as well as setisitive 
Primary 1 oni, secondary 55 obni Yued wher- 2 Ibs. Price eer rT rr - 00s receiver that Cannot be Mut out of order if xou try. 


ever You pred & goud tnduction coll tas brimary eee 
a : : : ; NO. 6 % M.F. CONDENSER. This is a standard 

and svcondary and iron wire core: tlbre heads. cenit ve Fe BUEN ite eneOtAraGh | AUS ceiver, 
No Indnetion Coll as described $0 Q 


shipping weight. 2 Ibs. Price. 
sipping welslit Ibs. rice is used in cotnectlon with spark coils to absorb the 


Used for the saunie Purpuse as Nu. 7 Telephone Ke- 


No. § Standard Teleplione — 
denser comes in Neat metal casing. This cundcnse! shipping weight, 3 Ibs. chs ee ., $0.75 


% alualtl buzzers tu absorb No. 9 !*MPEDANCE COIL (Close Core Trans. 
NO. 3 STANDARD RESISTANCE wound with Oe A ike ed Mg more steady. 3s former). This is a very fine little transformer and is 
German silver wire—4.500 ohms. can he Used as a also used by every experimenter $n connection with used extensively in connection with telephone work. 
chuke or Blain resistance, and has Many other Uses wireless where a fixed capacity is needed. Several of kt is in reality an A.C. transformer for which you 
that readily suxkest Ihemselves Ww the experinwnter. these condensers sliculd be in every exXperimenter’s would pay $5.00 if you had it made to order. The 
No. Standard Resistance aq de- $0 40 laboratory primary has 0.15 obms, secondary 2000 olims. It 
setibed—sluipmneg weight. 4 oz. Price.........7* No. 6 Condenser. % M.F.—shipping 0.50 can be used for a variety of purposes that will sug- 
sreiglit. 1 Ib. Prleei....-++ smu: shaallan “5 e Rest themselves 10 every experimemnter, Can be used 
NO. 4 HORSESHOE MAGNET. size 3% inches successfully to boost wireless sigMals. Also in con- 
wide x 5 fuches high. Will lift aboue Ll lb. Quality NO. 7? DOUBLE POLE BELL TELEPHONE RE- nection with audions. ete. An A-I instrument. Size 
such 3S uaed on maenetos, which means the hest. CEIVER—hard rubber casing with 4 ft. cord anid 3 x 3 inechies. : i 
No. 4 Hurseshoo Magnet — shipping $0 30 tips. Standard 75 olnis—very Powerful magnets, This No. 9 impedance Coil—shipping weight. $0 65 
weight, 2 lbs. Price...,; eee ne eee SPER ® } Price..... aearpeern SPP eaernsceteaanres hem enrce s 


receiver can be used im conoection With any ordinary 2 tbs. 





NO. 10 MICROPHONE AND BRACKET, An A-1 





NO, 12 POLARIZED RINGER with Bells. Tha polarized and has a powerful magnet. It works On 


sensitive microphone of the carbon «rain type. llas resistance of the twp coils is 1250 ohms each. The 66.6 cycles and any magneto will operate it if run _at 


hard rubber mioithPiece and enamel stev} bracket, the argiature is perfectly adjnstable. Bell will work on &@ certaln sree. <A very finely built instrument. Re- 

instrument being 10 inches long. This mbcrvphoue. in any magneto. We also furnish blue print with ringer alstance of cach coil being 200 ohms. Can be con- 

ecnuection with our No. 7 or 8 Receiver and No. 16 showing huw @ first clasa polarized relay can be made verte: into a polarized relay by substituting a_ very 

Rinker lox. will constitute a complete telephone aul- by anyone using only a few pieces of metal and fine leaf spring inslde the heavy one furnished. A 

fit. good to speak 50 miles or imore. at @ remarkably screws. most interesting Instrument with which to experiment. 

low price. No. 12 Polarized Ringer with Bells— $1 50 No. {4 Ilarmonle Ringer — shipping $1 60 
- saaten ° weight, 4 Its. Price. 2.0.2 e0mere-ses Pee on s 


No, 10 Microphone and Bracket—ship- $1 00 shinping weight. 2 lbs. Price...... 
ping weight. 5 ths. Price.......... 2 13 POLARI RINGER with B This j NO 
NO. tt REPEATING COIL (Transformer). A HO oe eee oN rae excet that tt 


the same kind of ringer as the No. 12. except that it also is 


15 RtNGER withou. Bells—630 ohms. This 
a Polarized ringer and has an adjustable 


standard repeating coil use! far telephoute work. is not a@justahle and th rmature. The adjustment is d br means of th 
La at the resistance is lesa a . e ustmicnt Is done b: oF ie 
WS ot ee ces ea hie hee fa First class in all respects. Bine print furnished with i Screw, <A peencry ite insite ieh this 
the four windings to connect to and the instrument is this to make polarized relay same as with No. 12 ner oe We ee a he ovina new 
invaluable in connection with radio werk to baust u Solenolds on this Finger “ rth More than the : on Tat uae beni A i reat Tey 
Bignals. aulion work, ete. Many interes.ing uses an Price we ask for the entire ringer, and do not forget one , twee ona ae ema eerall et 
be found fur thls coil. Resistances are: 100, 12 a powerful Magnet that goes with It. are worth their welght in gold; the: Rowen Ram SmuEy 

; are: . 120. No. 13 Polarized Ringer with Belis— alone being wort!t more than the price we ask for 


145, 175 ohms. 
No. 1) Repeating Coil—sbipping weight. 
8 ibs. Price. 65 _ ae 




















$2.00 NO. IS HARMONIC RINGER, This ringer is also Price. 


No. 55 5-bar magneto, 110 
Volt A. C. Generator 


This fs one of the most powerfu) Magnetos ever 
built, when manufacturers could afford to put 


caroplete with 
250 ohm po- 


good stuf into them; eduipt with (ransmisston. jarized ringer. 
make and break. etc, Transmission wheels are bells in front 
all brass, Crank handle furnished. This magneto. of cabinet 
as well as the other ones Sisted below, will light The magneto 
a 110-rolt lamp merely by turning the crank furnished is of 
handle slowly. While this magneto gives alter- the two-bar 
nating current only. it can be rewound so it will pe, braas 
light up a number of four. six and 10-yolt lamps. Mee transiniae 
all depending upon the thickness of the wire you E to. dr 
wind on the armature. As we furnish these mag- sion {0 rive 
netos. they Will give a powerful alternating cur- it, and crank 
rent and you will not be able to stand the current on the Outside 
when grasping hold of the terminals. This makes of the cabinet. 
an ideal shocking miacbine. All Our generators The cabinet is 
can be transformed into a direct current machine of polished 
- by equipping it with a home-made commutator. oak, piano fin- 
Machines are A-1 in al} respects and every eXperimenter ahoukl have one of them in his shop. ; 


Many other experiments which can be Performed with this machine will readMy suggest theniselves ish and if you 


No. 16 Western Electric Ringer Box 


: 1 00 tha entire instrument. 
shipping welght. 2 Ibs. Price........... -; * No. 1S Ringer—siinbing weight, 2 lbs $0 80 






. 
ee ++ 





10 any exPerimenter. The Mamets furnished with these generators are very powerful. cach one mount our 

being able to lift gne ponnd easily i No. 10 micro- 
NO. 55 5-BAR MAGNETO CENERATOR as described—shipping weight. 25 Ibs. $4 00 Phone and 

rice (a eee eee ohh cas (tem Ten » eee eRe = bracket in front of the cabinet and use our No. 7 or 8 ra- 
NO. 33 3-8AR GENERATOR. same as described above cxcept 1Dat It has only 3 bars. and Is eciver. and then use 8 switch 1o break the current you bivea 

aoa FC enerator rr a $2.00 - a al lm selena cusne ¥ : po on price, Li 

= eae Ce ast: ce hers eer auger box is one of the greatest bargaias that has ever been 

phe 44 4-BAR GENERATOR, same as No, 55 except that it bas 2 bars. and is somewhat rut out, Eren if you do not need it for telephonic work, you 
No. 42 4-har Generator—shipping welght, 15 Ibs. Price........ Sn ee haces «eel Ba $3.00 should hare it as the instruments themselves are worth much 
NO. 66 6-BAR GENERATOR, same as No. 55 except that it has one more maénet and the more money than we ask for the entire outfit. 

Seer is somewhat larger and more powerful. Thia is the biggest type made and is e450 No. 16 Western Elecirie Ringer Box—ship- $4 50 
No, ‘AR i-har Generator—shinping weirht. 30 Ihe Price. : . ping weight. 15 Ibs. Priee a ————————— = 


“The Livest Catalog in America‘’ 

Our big. new clectrical cyclopedia No. 20 is waiting 
for you, Positively the most complete Wireless and elcc- 
trical catalog in print today. 76 Big Pages. 100 illustra- 
tions. 4u0 instruments and apparatys. ete. Rig ‘*Treatisa 
on Wlreless Tetegraphy.’’ 20 FREE couyjons for our 10- 
page FREE Wireless Course in 20 lessons, FREE Cyclo- 
pedia No. 20 measures 7x5%". Weight % ib, Beantiful 
stui? carers. 


ELECTRO IMPORTING CO., “4f3!"vste" 


RUSH 


Cut out and 
attnch to your 
order. It will 
leave us within 
24 Hours. 


Seebeapeetessseeeeeenenaese 


eqeaceeeBaapeansanaensaresad 
QeaSa GhaGHtadaeasaetacaeeaeee 
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You benefit by mentioning the "Electrical Exrperimenter”’ when writing to advertisers. 
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ELECTRO IMPORTING COMPANY 
231 Fulton St., New York City 
F enclose herewith 6 cents in stamps or coin, to 


cover postage. for which please send mo your jatest 
Cyclopedia Catalog No. 20 as described. 
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My Inventions 


(Continued frum paye 0S) 


engineers of a clefect tnvolved in the Iraus- 
forination by the new method, namely. the 
loss in the spark gap. Subsequent investi- 


Alfernating 


SGP RR RRR RE Ee 
ee ae eee ee ee 


hike that govern the conversion of me- 
chanical cuergy. We may drop ai weiglit 
from a certam height vertically down or 






Mechanical Analog of Festa Oscillation Iranstor er (tao lo) 


This revolutionary ImBrovement waa eahibited and explained by Tesla for the first time [n his tecturo before [he American 


InstHule of Electrical Enpineere Atay 20, 1891. 


toltows: 


tt has made Gossibte lo generate sutomatically damped or undamped 
aseliiationa of any desired Irenuency and. what Is eouslly Important, of perfectly eonstant perled. tt 
mental in many oreai pchievements and its vse has become Ualvercal. 
A seurce of electricity Is made to charge & condenser and when the difference of Dotentia 


been instru. 
bo briefly ateted as 
at the terminals ol 


has 
Tho underlying princiole ma 


the flatler has reached « Predetermined value. on sir.gap Is bridged. permitting the accumutated energy to be discherged 


through a circuit under resonant condillons. this reauiiiag Ia & Jong serles of Isochronous Impulies, 


These are elther 


direcily used or converted to any desired volumo or presaute by means of a second Circuit Inductively Uaked with the firct 


and tuned te the same. The above diagram Is ts 


en trom Tesla’s lecture before the Franklin institute end Nallonal 
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Typewriter Sensation 











FREE TRIAL 
Use as You Pay 


Only $4.00 a month until the 
low total price of $53.15 is paid, 
and the machine is yours. 


This is absolutely the most cener- 
ous typewriter offer ever made. Do 
not rent a machine when you can 
nay $4.00 a month and own one. 
Think of it—Buylng a $100.00 ma- 
chine for $5315. Cash price, $50.35. 
Never before has anything like this 
been attempted. 


Standard Visible No. 10 
Smith Premier 


Terfeet machines, Standard size. fult &4 
character one unstlen keyboard. The entire 
line of writing completely visible at all times, 
hoes the tabulater, the two-culur ribbod, with 
attamatie ceverse, the back spater, bull 
bearing tape Jmers, ball bearing carelage ac- 
tlon, In fact every late style fenture and 
fNodern operating convenlence Comes lo yDu 
with everything comblele; tools. cover. oper: 
ating book and instructions, ribbon. practice 
pager—nothing extra to buy. You cannot 
imagine the perfection of this beautiful fe- 
constructed typewriter until you have seen it. 
| bave sold several thousand of these perfect 
latest style Model No. 10 machines at tbls 
lbargaln price and every one of these thou- 
sands of satisfied custumers had this beautl- 
ful, strictly up to date machine on Ove days’ 
free triat before deelding to buy tt. IT will 
send it to you F. OG. B. Clicaga for five days’ 
free trlal. fe will sell itself, but If you are 
not satisfied that this Is tbe greatest lype- 
writer you erer saw. you can return it at my 
expense. You won't want to return il after 
sou trey It—you cannot equal this wonderful 
value anywhere. 


You Take No Risk—Put in 
Your Order Now 


When the (ypewrtier arrives depodt with the ez- 
reas agent $9.15 and take the machine for fire 
days’ trial. If you are eonrinced that It le the 
beat typewriter you erer saw, keep it and send me 
£4.00 @ month unt! our hargain price of £53.15 is 
paid. If you don't want Et, returia i¢ to the 


and return 


eAptess Bcenl, reeelre cr fr ti 
the machluie to me. will pay tbe return 
eapresas charges This machine ia eusranteed just 
eas tf you Pald $100.00 fur Iu oUt Is standard Over 
ope finndre! ¢housand jwople own and use these 
Upecriters and think them the best ever manu- 
factured 

The supply at this price Iz very limited. the arice 
will orebably be ralsed when my next advertize- 
ment abpeart. se don’t delay. FIll in the coupon 
today—mall te me—tho tyoewriter will ba shipped 
promptly, There 1s no red tape. I employ no 
solloltor——no colleturs—no chattel mortdage tt 
49 dmply anderatom] that 1 retalo title to the 
machine until the Tull $53.15 la Bald. ‘You cannot 
fjowe, it is tho Steatest typestiter opportunity rou 


version of ardinery direct or alternatiag currents Into hiph frequency osclilations by this general method. fn the 
mechanics! apparatus Iusirated, an attempt Is made to convey an Idea of the electrical operations aa elosety as practi. 
¢eable. The reciprocating end centrifugal pumps, respectively. regrasent an alternating and a direct current generator, 
The water taket the place of the electric flutd. The cylinder with Its etastically restrained 
ceadenser. Tho Inertia of tho moving parts corresponds tO the sefl-Inducilon of the electric circal Borts 
around the cylinder. ihreugh whith the fiuld can escape. perform the function of the aingone. The operation of this 
apparatasa wili now be readily understood. Suppose first that the water Is admitted to the cylinder irom the centrifugal 
sump, this correspoading to the action of a coatinuous current penerator. As the fluid is forced Into the cylinder. the 
Dleten moavea upward uatll the perts aro uncovered. when a great quantity of the flald rushes out. suddenly reducing the 
Pretaure 26 that the force ef the compressed spring asserts Itzelf @nd sends the piston dawn. closing the ports. whereupon 
these oBeratione are redeaied [mn as rapid suceession as if may be desired. Each time the system, comprising tho piston. 
rod. welghts and adjustable rg recelves 8 blew. It quivers at its own rete which bz detecmined by tho Inertia of tho 
meving parts and the oblability of the apring exactly as In the electrical system the oerfod of the cireult ts determined 
by tho 2¢ff.Induction end capacity. Under tho best conditiona the nalural oerlod of the elastic sysfem will be the aame 


baton represents the 
and the wide 


as fhal of the orimarily impressed osciiisiions. aad then the energy of the movement will be greatest. 
centritugal. the reci@recating Pumo fs om@loved, the operation is the samo If princlale excepl that the 
est results are 2apatn ebtained when syachronlsam is malntelned between 


ot the pump impete certata inerttattany, The 


it. Instead of tho 
etlodlo Impulses 


hese and the natural osciiiatlons of the ty¥slem. 


gation showed that no matter what meditm 
is employed, be it air, hydrogen, mercury 
vapor, oil or a stream of clectrons, thie 
efficiency is the same. 
Canfects 


[tis alaw very much 





cancerser 

Flg. 3—Scheme of Circuit Connections In 

Tesia's Osciilatlon Transformer Shown In 

Flg. 1. The Secondary Circuit Which Slips 
Into the Primary Is Omitted. 

















carry it to the Jower level along any devious 
path, it iS immaterial insofar as the amount 
of work is concerned. Fortunately how- 
ever, this drawback is not fatal as by proper 
proportioning of the resonant circuits an 
cficicncy of 83 per cent is attainable. Since 
my early announcement of the mycention it 
has come into universal use and wrouch! a 
revolution in many departments. But a 
sull greater future awaits it. When in 1900 
I ghtained powerful discharges of 100 fcet 
and flashed a current around the globe, | 
was reminded of the first tiny spark I ob- 
served in my Grand Street laboratory and 
was thrilled by sensations akin to those I 
felt when I discovered the rotating mag- 
netic field 


Electric Light Association In (893 and shows more alaborate arrangements of circuits. now Quite famillar, for tha con. 
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will eser bave, Do not send me one cent. Gat the 
coupon in tho malls today—eure. 


Harry A. Smith. 758, 218 N. Wells Si, Chicago 


Po SOP CC SCCTONIHA PCCASHSSHO AKAD HSS OH ASOASHAPOR ARGH ATA CHH ROR ORDA ROR y 


H. A. SMITH. 758. 218 N. Wells S1.. Chicago, IU. 


Shin me a No. 10 Smith Premier F.0O.B. Chicago. 
as deseribed In this adverUiacment 4 will Pay you 
the $44 00 halanevy of the sPeelal £53.15 porchase 
price. at the rate of £4.00 per moth The tte 
to remain in sou yotll Tully paid for. it ts under- 
etoml that I hase fite dave in which to examine 
and iry the tspowrlter If } Choose not to keep It 
I wilt carefully repack It and retutn It to the ex- 
Iveas agent, f¢ ts unilerstem that yuu give the 
standarel guarantees for one year. 


Namo 
Address 


ee ee e@Beadgse tanner te 
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ACCOUNTANCY 


The Nighest Pald Profession tau 
Ina Gaproonitea of home study ape on 


FREE BOOK trertisse, se2e, sich. Ave, tries 
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® ° ° F ° f a 
Transmittin Fig. 1 shows how the music 0 
Violi = violin can be transmitted by means 

ae a of the Skinderviken button. The 
Music button may be attached to any part 


of the violin and if it is not de- 
sired to drill a hole into 
the violin which may 
be valuable, there are 
numerous places where 
the button can be at-. 
ea tached by means of a 
Fig. 1 smal] nut, or if this is 
not desired a small lump of sealing wax into which the thread 
part of the button is quickly prest before it cools, will do nice- 
ly. Music can thus be transmitted froin one room to another. 


Te.Lfrndwe 





é 
Barteey ¥iGur 


atti Fig. 2 shows how to transmit piana 
Transmitting music at a distance. The button is 
Piano attached to the front sounding board 
Music by drilling a very fine hole into the 


panel, or should this not be desired. 
it can be attached by sealing wax as described under Fig. }. 
The wire can, of course, be concealed as desired. 
An interesting stunt can be performed by inter- 
posing a battery into the line, and the receiver 
shown in our diagram can then be the ordinary 
house telephone receiver. Piano music can then 
be transmitted to your friend who may be hun- 
dreds of miles distant, and the music will be ab- 
solutely clear. The same stunt can also be per- 
formed, of course, with the violin as shawn in 
Fig. 1. 


A Loud 
Talker 


Fig. 3 shows how an ordinary 
telephone receiver can be made 
into a loud talker. Very often 
it is desired to have a telephone 
conversation come in so loud that every one in 
the room can hear it clearly. Our illustration shows how this 
can be done. The telephone receiver connected to the incoming 
line is attached to the top of the base board asshown. The only 
alterations will be as follows: The cap is unscrewed and its 
hole is enlarged somewhat to take the Skinderviken button as 
shown. Athin iron nut is then attached, necessary on account 
of the pull exerted upon it by the telephone receiver. If the 
telephone receiver is a single pole type, the arrangement as 
shown in diagram is O, K. If a double pole receiver is used, a 
small iron plate instead of the nut must be used, as otherwise 
the pulling effect will not be so good, altho still appreciable. 
It is important that the nut does not touch the telephone pole 
piece, as otherwise the transmission will not take place. It will 
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which may be an ordinary pony telephone receiver (single 
pole), which must be wound to five ofms or otherwise the re- 
sults wil) not be satisfactory. By winding the receiver spool 
full and evenly with No. 26 enamel wire, you will get about 
five ohms. The battery between the standard receiver and the 
5 ohm receiver must be 
ascertained by experi- 
ment, usually from four 
to six volts and some- 
times as high as ten 
volts are required. It 
should be noted that 
the Skinderviken but- Fig. 2 

ton does not easily burn out and can stand about one ampere 
continuously. The more battery current put on, the louder 
the voice. The important part now to consider is the trans- 
mitter horn, which must be made of white bristo) board, the 
same as uscd on visiting cards. Buy it at any stationery store. 
The horn may be from 14 to 30 inches long, and the opening 
at the smal! end should be about % inch. It can be attached 
by means of sealing wax to the receiver cap. On the loud 
talker, the ordinary receiver diafram will do, altho one a trifle 
heavier works better. No magnet is used inthis receiver as the 
pull on the diafram is electro-magnetic as well as 
the transmission of the voice. This device talks 
very loud. 
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Fig. 4 shows how you 
can make a telephone ex- 
a Telephone tension to an oe ing tele- 

2 phone system, Suppose you 
Extension are a telephone subscriber 
and you wish to have another extra phone some- 
where in the building for someone else to listen in: 
all you need is a Skinderviken button mounted 
on a cigar box as shown. When the receiver is 
taken off the hook, it is placed on top of the cigar 
box directly over the transmitter button and from 
there the usual line runs thru a battery to the re- 
ceiver. The distant party can then hear what is 
being said. If it is desired to have him reply alsa, 
in that cuse it will be necessary for him to talk 
into a Skinderviken transmitter and an extra line with a tele- 
phone receiver near the house phone. The party who makes 
the connection would then naturally have to take the receiver 
and place it over the mouthpiece so that the party at the other 
end of the wire could hear what is said. This arrangement is 
not shown in the diagram, but it is self-evident. 


fri aentd Howe 


“Howler,” and F ig. 5 shows an interesting instrument 
iol hy called Howler”. It is used in connection 
elegrap with telegraph practice instruments. Ti 
Practice Set gives a loud clear musical tone every time 
the telegraph key is depresst. From two 

to three dry cells are used. The construction is somewhat simi- 
lar as explained in No. 4and the illustration is self-explanatory. 
The underlying idea is that the single pole telephone receiver 
works the Skinderviken transmitter which in turn again oper- 
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n be necessary to underlay the diafram with a few paper washers ant ; aoe 

, in order to raise it sufficiently. After the Skinderviken button ee es Cine viet ce ot eee hete 

} has a = Ei E Ete re ee as ; ae af phone and place it over the transmitter mouthpiece, only you N 

A sound-proof box as shown in ulustration. IS DOX may DE a will find that the tone of the device described above is much bet- ! 
z ; turned wooden box, but ter and clearer. This in- tad 

1 stay OrCiect Bon” (MaveeSersues) an old telephone receiv- strument probably con- 3 Oar Cars Base eictte . too 

+ ‘ A: er shell will do nicely. stitutes one of the best = 

/ | It should be attached and simplest learner's 

M \ by means of sealing wax outfits. It can, of course, 

as shown, making iten- | 3)SP Be used as a race | ‘ 
Bartine POSTS . ’ C—O 

' Lirely age eeg a connecting one of the on — eo Fs _ ) 

‘oul two transmitter wires transmitter wires to the Tecra Hey Ron Diapinagu = CaP water Entaeees 

: Sartiay Cyan’ A SatndeRvinen are then connected to a detector. It works very = \ 
} Ban Byt Ton Iwsioe »* yu : i 

loud talking receiver well indeed. Fig. 5 \ 
\ Fig. 4 , 

, SKINDERVIKEN BUTTON COMPLETE $1.00 PREPAID \ 
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You benefit by mentioning the “Electrical Exferimenter” when seriting to advertisers. 
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7 OU can easily make a highly 
sensitive detectophone — by 
using a Skinderviken ‘Transmitter 
Button to collect the sound waves. 
You can build your own outfit without buying 
expensive equipment. Think of the fun you 
would have witb such an instrument! 
It’s very simple, too, and inexpensive. 

You can install an outiit in your 
home and hear the conversation being 
held al) over the house. You can con- 
nect up different rooms of a_ hotel. 
Our outfit was used by secret service 
operatives during the War. It 
is being used on the stage. So 
much for its commercial adapta- 
tions! Jon can procure appa- 
ratus of the same type. 

One of the main 
advantages of the 
Skinderviken 
Transmitter But- 
ton lies in its ul- 
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These prices are very low 


Alt equipment is GUARANTEED. The appa- 
ratus is the same as sold by us to targe 
telephona companies. 
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Ae cs th electrical experiment- 
ppd. 


ers the button has created 

zc osensation, It is not uncommen 
to receive unsolicited letters like 
these: "1 received transmitter button today and 
I] wish to inform you that it works great and ts 
the best f have ever seen or heard of for the 


Pon OHA price. I will certainly recommend tl to my 
MUSCAT A ,Y . 1 
DISTANCE Yn fricnds. I wish to thank you for your good 







Pon. service.” 

“I have been using one of your transmil- 
ter buttons, and it has proved to be worth 
more than its value in my experimenting. 
“T reecived one (Transmitter Button) some 
time ayo, and they are just O. K. for ex- 
perimentary.” “I have been using 
one of your transmitter buttons for 
experimental work and it certainly 
lives up to all you say for it and 
then some.” 

Mr. H. Gernsback, editor of this 


magazine, who js the 
dean of cleetrieal ex- 


Fig. © 


perimenters, sald: ‘tn 

writer’s opinion, ob- 

4310 volt tclephone talned by actual 
elaborate feats. yaur 

$1.75 Weight 64» Ibs Transmitier Rutton Is 


probably most eftirlent 





4 me ee Pee ee Bae a bp a device of its kind on 
ae ae. wank adh cans’ . s 3. market today. duo to 
_. S we at 

tra sensitiveness Ringers 80 ohm.. 35 1 tb. Fle. 7 lts simpilceity and 
You can place it ee “ 4000 0hm... .75 “ 1 tb. ' a i other cutatn nding feat- 

: . sas ig. : ds, 6 {t.3 cond. .20 “ 3 o. res. Shou ave a freat future.‘ 
in any position Silk cer > 6 eal 20 a Soo Figures 6. 1 and & suggest some very 
you like. it is the greatest in- “  3it.2eond. 10 9“ Doz. Gee ieee i mane hie” coca 
vention in micro-phones and has Transmitters complete with fram the phonograph is very popniar with 
; late f Steco tranemitter button.. .$1.50 12 oz. experingienters. The Skluderviken Tratis- 
won recommendations from men Induction Colle .......eceeee 35 6 ot. miter Buiton is movwnted in a very small 


of high standing in the scientific 
world. It is being used all over 
the world. You can mount it most anywhere. 
In figures 3, 4 and 5 are shown some un- 
usual and practical methods. Card board 
boxes, stove pipes, stiff calendars and hun- 
dreds of other places will suggest themselves 
to you. The buttons cannot be seen by any 
one in the room as they are so small and 
light. Only a small brass nut is exposed to 





Fig. 
tbe view. 

Full directions for connecting up the button for use as a 
detectophone are given in bonklet No. 4 which is sent with 
each button. 


Figures 1 and 2 of this adverlisement, two of 
the many illustrations 
in booklet No. 4, show 
the circuit connections 
of the detectophone. 
The only instruments 
needed to complete a 
detcctophone outfit, in 
addition to a Skinder- 
iviken Transmitter But- 
ton are a receiver, bat- 





Fig. i : ; 
Tramsrbl'ter Rulton mountles an Dia- tery, and, if desired, an 
pbhraw. Simplest etreult. induction coil. 


STECO, 2133 North Clark St.. Chicago, illinois, or New York Cily, N. Y. 












hoje in the under side of the sound arm. 
(Nate: This hole wlll not injure the qual- 
Its of (he musie.) When the phonograph 
Is belng played, the sounds prodiced are trans- 
forméd by the Skindersiken Transmlilter lutton 
Into n varying electrical current. The revelver, 
which Is located In another roon, reproduces the 
tuusic nt that point. 

Figures 7 and 8 iilustrate the methods of 
transmitting sound by menns of the vibrations 
in a body while speaking. Speech wll be repro- 
inced by the efecelver Just the same as tf the 
experimenter had spoken Into a transmitter. In 
those experiments the Skinderriken Transmiller 
Hutton is mounted on n sinal) tran dise. 

The same elrenit connections apply to all experiments, regardless 
of haw the transmitter bultan Is mounted 

The Skinderviken Transmilter Botton operates an one or two dry 
eclis. it offen happens that two eells produce too much cnrrent and the 
Snuuds are deafentug. We ase = 7 
recommend elther one! j 
fresh celt or two warn ont | 
eells. 

We have the utmost | 
faith in onr transmitler 
butted. We guarantee 
gatisfactars’ service or we 
wil) refune the purchase 
price, Boys — Youne and 
ald—send in a dollar bilt 
RIGUT NOW! You can't 
lose. If yvon’re nat satls- 
fled, you fecelve Yonr aole- | 
tae back. Isn’t thal fair? 

Send a 3c stump for a 
Copy of Booklet No. 4, 





~w 
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Fle. 2 
Transmitter Button monnted the same 
hut wlth Induction Coll. 





(t’se Pencil) k. E.5 
Enclose sufficsent postage for mailing 


Gentlemen :—l*lease euter an order for 
1) Skinderviken transmitter bnttois). oc . - -Dieanseseneeum ewes ‘¢ $}.00 prepaid Bi liieesne:c me ave ocvcceecloeecet ow Samet 
[ ]) 10 volt generators...... .bags. o ae hb HS ead 1 8- ‘..- 
{] Ringers......ohms .......4-.0-0- es o ive ete, SO $ Wie ae ee 
fF} Cords........-.... cedaall. conductac. mettle “pemes pd ..@ ba ee es 
{[) Indbetion GO ear a 2 Oe eG. 3s @ Ree: , ee ee ee 
) Transmitters wit UtlOn cc. . eas cs ewes orn en ——_ —— aes 
f } Telegradh Keys ...c. cc cece eee errr ecceces ee. @ 1.25 prepaid Send Booklet No. 4. [ ] 
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when uniting to advertisers. 


You will find many remarkable opportunities and real bargains in these columns. 
dealers and amateurs from all over the country. 


or anything else, you will find listed here the best and most attractive specials o 


made every month by reliable firms, 


automobile accessories, the opportunity to make Money, 


montb. 


Advertisements in this section seven cents a word for each insertion. 
Cash should accompany all classified ad 
Ten per cent discount for 6 issues. 20 per cent discount for 12 issues. 


must be included at the above rate. 


ELECTRICAL EXPERIMENTER 


vertisements for’ the June issue must reach us not later than April 22. 


The Circulation of the Experimenter is over 100,000 and climbing every month 
EXPERIMENTER PUBLISHING CO., INC., 233 Fulton Street, New York, N. Y. 


OEUGALIIMAYSPLANGRARS TONSA A Pa UP PUNTA ELON ASO LAAEAL OH neapsA ESO ROTH OT PLDLERDESIAUNSAUASASOODER PATEL ¢$04tSU end tA STUN EON EEEANDAUG OPED 
Automobile Accessories. 





Liquid Silk Automobile Polish, finish lasts as 
long as new Car, or money back. Sample_ 2c. 
prepaid. Liquid Silk Mfg. Co., Delanson, N. Y. 


Ford power Mechanical Products greatly in- 
crease ability lord Cars, Sedans, Trucks, Trac: 
tors, Racers, ‘4 Speed Forward Auxiliary Trans- 
mission’; ‘Donble Power, High ow; Reverse; 
Powerful Motor Brake descending hills; “Abso- 
lute Neutral.” Easy winter cranking. ‘Full- 
ower” °16-Valve Cylinder Head,” 2%-64% 

Ower increase, goverument test. Other Ford 

ower Devices coming. pportunity agent, 
dealer. owner. Send for trial plan K. Victor: 
Ford Trans. Mirs., 236-248 W. sath, New York. 


Fords run 
carburctors. 
kerosere, 
power. 


ae miles per gallon with our 1919 
se cheapest gasoline or half 
Start casy any weather. Increased 
Styles for all motors. Ruus slow high 
gear Attach yourself. “ag profits for agents. 
Money back guarantee, 30 days triaJ. <ir-Fric- 
een Carburetor Uo., 270 Madison St., Dayton, 
i0. 
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Aeronautics. 





Flies 2,000 Feet—Alanhattan Racer. 26” wing 
spread, made finest materials, strictly a speed 
and distance aeroplane for amateurs. Great for 
$pring and summer outdoor sport. omplete 
materials, knockdown, carved propellers, assem- 


bling and flying instructions. $3.50 Postpaid in 
U. & lueprint only, gsc. Postpaid. Blueprint 
Bleriot racer, guaranteed 600 foot flyer, 35c. 


Postpaid. Hee ae Co., 6 West 48th Street, 
New York City, N. Y. 


QUE ELATED CLA LPL STIPE EST TT ET 
Motorcycles. 





Motorcycles from $25 up—New 
hand. Easy terms, large list to choose from. a 
makes. Send 4c. stamp for Bulletin “A.” Peer- 
less Motorcycle Co., Watertown, Mass. 


(CTL TANF ACC 
Telegraphy. 


and second- 


Morse and wireless) and 


Railway Accounting tanght thoroughly and 
quickly. Big salaries now paid. Great oppor- 
tunities. Oldest and Largest School—est. 45 
rears. Catalog free. Dodges Institute, 7th St., 


Talparaiso, Ind. 
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Stamps and Coins. 





100 Different Stamps 10c., 200, 25¢. 
3600 Prairie, Chicago. 


Free—Packet Valuable Stamps to Applicants 
50% Approval. Benj. Forbes, 160 Devilliers, 
Pittsburgh, Pa. 


300 Different Stamps, 35c; 100 different U. S. 


Michaets, 











zic. C. Reitter, Box 1053, Detroit, Mich. 

78 Different Stamps to approva! applicants. 
Enclose sc. Harland Burgett, 419 Spring St., 
Lima, Qhio. 





For Sale—Twenty large American cents, all 
different dates, [or only $1.55. Old coins bought 
up to 1916. Catalogue, toc. Savage, 336 Melville 
St., Rochester. N. Y. 

Stamps-61 al) different free, Postag 


e, 3c 
Mention paper. Quaker Stamp Co., Toledo. Ohio. 


Stamps—Send 25¢. for our collection. 
fine ones. Facastenhz, 425 LaGrave, 
Rapids, Mich. 


California Gold, Quarter size, 27¢.; Half-dollar 
size, §3¢.; Dollar size, $1.10; Large cent, 1820, and 
catalogue, 10c. Norman Shultz, Kings City, Mo. 


500 Finely Mixed United States or_ Foreign 
Stamps, t2c. Philatelic Star, Madison, N. Y. 


IML ND A OO OT TS aT 
Old Money Wanted. 


We Buy and Sell Old Coins. $2 to $500 each 
paid. Keep All Old Money: you may have valu- 





able coins. Send ioc. for New [llustrated Coin 
Value Book, 4 x 6. Guaranteed prices. Get 
Coin Co., 


posted. Clarke Box 110. Le Roy, N. Y. 
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Tricks, Puzzles and Games. 


| 
Magic—Card Tricks—Sensational Hseupes— 

Jokes—Novelties. Everything in the amusement 

line. Large usted catalog of a thousand 

tricks free. Write today. Largest amusemént 
oods manufacturers in the world. Heaney Magic 
o., Desk 200, Berlin, Wisconsin. 


Leading Magical Magazine! Al] magicians like 
it! You will, too! Why? The value is there. 
Sample. 10c.; three months, 25¢.; year. $1.00. 
Eagle Magician, Dept. E. Minneapolis, Minn. 


Black Art Hitdoo Experiments. i919 Edition. 
25c. Invisible Ink. Free Trick. Catalogue each 
order. Linhorst Magic X Shop, St. Louis. 

1000 Stage Tricks with 500 illustrations. Cata- 
logue 10¢c.;_ smal] catalogue free. Hornmann 
Magic Co., Sta. 6, 170 Eighth Avenue, New York. 

Tricks, Puzzles, Jokes, Toys, Games. Novelties, 
Doll and Cane Racks. Plays, Wigs. Stage Sup- 


plies, Escapes and Illusions. Large !917 catalog 
ree Oakes Magical Co., Dept. 549, Oshkosh, 
Wis. 


100 Kinds Wire and Steel Puzzies. Catalog and 
leader, 10c.: postpaid. Western Puzzle Works, 


ea I CaM Ht 
= 77S. Spencer Street, = 
= Aurora, Lil. = 
= Feb. 6, 1919. = 
= Editor E. &£. = 
= Dear Sir:—The small ad I had in the = 
= February issue is surely bringing some great = 
= results, about six letters cach, day from all = 
= over the United States and Canada. = 
= I would like to know the price of one = 
= insertion of the one-tnth ad IL am ine = 
=S closing also cost of six tnsértions. 5 
= Please answer quickly. = 
= Yours truly, = 
= Hower Raxce. = 
Se 0 eH A A Ae 
SES ee 


Exchange Ads. 


For Sale—Single barrel shotgun, i10 v. 
able electric heater, Hawkins’ Guides, 
chewing gum vending machine, and other arti- 
cles. For description and prices. send three- 
cent stamp. Earl Brown, 5:14 Virginia Ave., 
Martinsburg, W. Va. 


Wanted—Sma]] motion picture 
home, price about $10 
Minnesota. 


Seli—Motorcycle engine: telescope; chemicals; 
ae motor. Shank, 521 Jefferson St., Dayton, 
io. 


or Sale—!: A.W. Packar 
detector and amplifier bulbs. Wil] buy old type 
General Electric Induction Fan Motor. Harry 
Weber, 1113 Walnut St., Dover, Ohio. 


Wanted—Rific telescope sight and Krai 
or carbine, A. L. Chamberlin, Box 132, 
port, Iowa. 


acest ame g oneeld Applied Electricity, $15.00; 
Popular Science Library, $10.00; Excellent condi- 
tion, First money order_takes same prepaid. 

H. Blacknall, Box 107. Raleigh, North Carolina. 


Sale—Regenerative Receiver, Storage Battery, 
other apparatus. Write lor description. Thomp- 
son, 36 John St., Worcester, Mass. 


Ooo eee 
For Sale—Twin Motorcycle, or engine, New 
Sayville Rotary spark gap, $7.00. Two Portable 
Wireless Sets, spark coils, wireless and elec- 
trical instruments. H. Gary, 600 Main St., 
Aurora, III. 


Wanted—Smith motor wheels. 
Rutherford, Binghamton, N. Y. 


Wanted—Small Graflex camera. | 
P. C. Rox 809, City Hall Sta., N. Y- 


For Sale—Wireless instruments. Vincent Na- 
talish, 68 West 56th St.. New York City. 


talish, 6&9 West 50th ot.. sew york &w 

Head Set—New Brandes distance phone—3.000 
Ohm, $13.50, sell $8.00. Send stamp, large list 
Receiving Electrical apparatus. Dare, 94 Clinton 
Ave. Brooklyn, N. ¥ 

For Sale—Omnigraph five dials clock driven 
wireless code, quenched gap. polarized relay § 
ohms, stepup transformer. Will_accept no_ less 
than $2§ for outht. Pastime Theatre, Union 
Hill, N. IJ. 


a 
ar 


0 a 


macbine for 
Donald Porter, Frazee, 


transiormeér, round 


rifle 
aven- 








Johnston, 9 


A. Hoiman, 
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Opportunity Ad-lets 


It will pay you to read and investigate the ofierings 
© matter what you may be seeking, whether supphes, 


No advertisement for less than 50c accepted. a 
vertisements unless Placed by an accredited advertising agency. 
Objectionable or misleading advertisements not accepted. <Ad- 
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Exchange Ads.—Continned. 


Sell—\Variety of articles, apparatus, etc. Write 
wants. Send stamped envelope. Vernon Palen, 
Sparta, Wisconsin. 


“Multi-Audi-Fone”, brand new, $15. Try this 
with your Andion or any detector. C. Francis, 
Box 1504. Providence, E- 


Wanted—Quick! Volumes 1. 2, and 3 “Elec- 
trical Experimenter” either bound separate or 
any odd copies purchased. Good prices offered. 
Write for particulars and price to Box 70, Care 
Electrical Experimenter. 


For SaleReceiving set $10.85; consists of 15. 
and 7 inch double slider coupler, cat-whisker, 
detector, 14 point loading coil 17 and 3 inch. Have 
other wireless things. end for list quick. 
George Faunce, 5 Green Street. Millville, N. J. 


Cheap—Cyclopedia Applied Electricity. Stamps, 
Coins, junk. oworth, University, Muss. 


Exchange—Cycle-car for Smith Motor Wheel 
or bicycle engine or $50. Send stamp for par- 
ticulars. Carl Mayo, Orleans, Mass. 


Wanted—\Whimshurst Static Machine. All let- 
ters answered. J. Picucci, 670 57th St., Brook- 
lyn, : 

For Sale—Shaw Motor attachment, $20. Harold 
Lambert, Haverstraw, N. Y. ; 

Typewriter—Like new—For sale or exchange. 
John Galbreath, Rogers, Ohio. 

For Sale—25 Watt Dynamo parts, $10. 4% KW. 
Transformer Coil, $3. Electro Oscillation Trans- 
former, $5. Loose Conpler, $2. Navy Receiving 
Transformer, $t5. Blitzen Variable Condenser, 


uly 








3. Murdock Variable Condenser, $3. Variable 
ondenser, §2. Ground Switch, $1.50. 2000 ohm 
hones, $2.50. Home 


; Medical Apparatus. $3.50. 
ost Card Projector, $3.50. Bell Reacne Tors. 
former, $1.50. $30 Mecanno, $20. All in good 
order. First draft or money order takes them. 
Burrows Rogers. Cainsville. Mo. 


a 

Sell or Exchange—Ford Gray & Davis Starting 
and Lighting system; Shaw bicycle motor at- 
tachment. Want Dynamo % KW, or larger, 24 
to 60 volts direct current, or screw cutting 


lathe 8” swing or larger. Frank Pantel, Mus- 
catine, Towa. 


a ae 

For Sale—Blneprints of motor windings, sce 
ad under Blueprints, etc., this issue. Charles 
L. Chittenden, 813 West 18: St.. Kansas City, Mo. 


eS a ee 
I have wireless epraratys and other things for 
i 


sale. Write for list now. George Sha 
Everett Ave., Providence, R. I. 5 a 


patil AA LAA ET i AA I 
Sale oeae steme ‘ors oF wigs instru- 
ments, ali, bargains. €0. rouls, §624 Pale- 
thorpe St,, Philadelphia, Pa. i a wae 
Sell—New $50 Phonograph, $25. C€. Gillespie, > 
Woodward, Buffalo, N. Y Des hema 
—_—_—_—_—eoO SS 
Sell—Motorcycle engine, $10.00; Magneto, $3.00; 
Spark coils, $1.50; Generator, $1.25; Motor, 75¢. 
arley-Davidson Motorcycle, $30.00. Ruben Hil- 
born, Brown City. Michigan. 
Wanted—'4 K.W. transformer, 
Thorderson. Clyde Stream, 2537 
Kansas City, Blo. 


Boys! Big mechanical Engineering Set. Con- 
tains three motors. All for $75.00, cost a lot 
more, Send cash in registered letter. Russell 
MeQuilkin, Millport. Col. Co., Ohio. 


Pocket Tester for electricians, trouble-shooters 
and maintenance men. For use in place of 
lamps on 90 to soo volt lines for locating shorts, 
grounds, opens and blown fuses. Size 244" x 5"; 
in neat leather case with leads for testing. $1.50 

ostpaid. Falls Electric Shop, Cuyahoga Falls, 

hio. 

Sell—White Cross Vibrator. Almost new, half 





Packard or 
Elmwood, 


price. Write Wm. Waldrip, Attico, Ind. 
Sale—Swop. Whole Laboratory! Electrical’ 
Bargains. Write for list. All answered. Chas. 


Derrick, Grampian, Pa. 


For Sale—S60.00 Regina Vacuum Cleaner with 
attachments, $23.00. P. Crawford, 13 Ten Broeck © 
St.. Albany. N. V. 

Sells H.P. 2 cylinder gasoline engine, 346. 
Will exchange lor screw cutting lathe. Herbert 
Sicklestee], 802 12th St., Detroit, Mich. 
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Scenery for Hire. 


Collapsible Scenery for ai] Plays. 
Grain. Philadelphia, Pennsylvania. 


Amelia 


You benefit by mentioning the “Electrical Exferimenter” when writing to advertisers. 


WWW.americanradiohistorv.com 
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Agents Wanted 





¥y, Pleasane ork tur mechamics, shup mers, 
clerks, during spare hours, will ach! many dollars 
to their salaries. Aleo want persons who can 
give full tate. Wig wages aesured, Novelry 
Cutlery (u.. 8 Kar St. Canton, Obie 


imsyde Tyree, wiuier armur for autumolile cires, 
double mileage and prevent punctures aud blow. 
eS, trashy apphed, Costs luttle.  Vernusead 
tremendous, Protits untimited. Details tree. 
Amertean Automalile Accessories Co., Depe. 54, 
Cineannatt, ©), 


~ Mechonical Noevelty lar Old and Young. ar- 
rel of Laughs—ANmusement and bin very: 


body possible customer. Samgles with particu. 


lirs, ese. Ruldlee to., Dharttarad, Conn. 
SS ag COO 
Kiean-Rite Marvelous Washing Cunpound. 


Whirlwind seller, Great Repeater. ig: Protits. 
Shipments prepaid Special otfer and samples 
free. Uestever Uroducts Cu., sy26-L5 Polk St., 
( hucago, FLL. 

$to Daily refinishing chandeliers, brass beds, 
Autumobiles by new method, without capital or 
‘a ch iree particulars and prvots. VWriace 
today. Gunmetal Co., Ave. D, Decatur, Hl. 


gc. worth 






sracie Moator-Gas amazes mutorists. 


equals gallun gasoline. Eliminates carbon. joole 
cra tsom, Idaho. wires: “Slip suv packages. 
Made $70 vesterday."" Samples free. Chas. aA. 


Butler, Sec’y, Dept. 70, Toledo, Ohio. 


“History of the World War,” iy Francis A. 
March, brother of General March. Authentic, 


co _ piges—illustrated—official photo- 
graphs. reight paid—credit given. Agents 
making furtunes. Tree Qutfit. Vector Pub- 


lishing Company. 649 Manhattan Bidg., Chicago. 


IIhinuts. 

‘nstaill_ Farm Els adn Plants. Hig Protits. 
Get our Agency H'lans at once. Wolkee Co., 
Loutsvilic, Ky. 
i "= FONT) 

Cameras, Supplies—Photo Developing. 


Kodakers: low would you Jike to get a9 x 11 
enlargement of your best negatives free? Drop 
us a eard right nuw asking about it. Films 
developed at roc. per roll, prints 3c., 4¢. and sc. 
each. Satisfaction guaranteed. Ford's Foro 
Studio, Ellenshurg., Washington 


Mail Us ISce with any size Film for develop- 
ment and 6 velvet prints. Or send 6 negatives 
any size and tse. for 6 prints. 8 x 10” mounted 
enlargements 3§¢. Prompt. perfect service. Roa- 
not *hoto Finishing Co., 255 Bell Ave., Roanoke, 

a: 

Frane’s Brownatone 25c. Tones 250 pictures 
beautsiu) brown; casy as washing prints. Frane, 
Eureka, Jl. 


Special Tris) Offer. Your next Kodak film de- 
veloped, 5c. Frrints 2c. each. Moser & Sou, 1919 
St. James -A\ve., Cincinnati, O 


Clean, Neat, Perfect Kodak Finisbing at the 
lowest prices. Work returned the same day re- 
ceived, Send film for sample print and copy of 
Catalog on Developing. Printing, Enlarging and 
Itand Coloring. also copy of I’hoto Craft, Maga- 
zine, which will help suu make better pictures. 
Photo Craft Co.. Box ©, Ann Arbor, Mich. 


Make real mystic photos without camera of 
plates by using Star Photo Papers. No experi- 
ence necessary. Complete outht for making 15 
pictures. 25¢. Ahrams Co., 1303 Peoria “St, 
Chicaga 

Any six or eight exposure nim up to Post 
Card size developed and printed. 10c, or enlarge- 
ment, 8 x 10, your favorite negative, 20c. Special 
Introductory offer to show high quality work. 


Associated Photo Co., Dept. 12, Cincinnati, Sta. A. 
—— PIPE 6 Pi a a 





Chamcols. 


Cbemicals and Laboratory Apparatus tor 


analysis an eee renting, April fist = se. 
Frane. Eureka, I! 


_Cbemicals or Chemical apparatus — We have 
just what you need. Our lists are withont end. 
State your requirements. We also make up ¢x- 
perimental sets of any valuc. The particulars 
of our standard sets will be furnished upon re- 
quest, Zeigler Experimental Laboratory, Koches- 


ter, B. 
— 


ait Stammering, 
tammering permanently cradiecrted at hone. 


Cure positively guaranteed, Particulars free. 
Cheshire Training System, Keene, N_ If 
= = = " *— er re s14) 


For Advertisers. 


Unheard-of Trio) Offer! inch display or jo- 


word classified advertisement ten weeks. $1.00. 
Record Advertiser. Bax 2E. Houston. Va. 


*Quick-Action Advertising IJow it is Bislding 
Bustness for the Progressive Advertisers of 
America’; A Jittle story of results told hy the 
advertisers themselyvcs—not the publisher. You 
will he interested in reading this little booklet 
which we have prepared tor prospective adver: 
tisers, a copy of which will be gladly mailed to 
— upon request. It tells you how to talk 
yusiness with 1.000.000 tntelligent. interested and 
responsive Americans every month—men who 
know what they want and who have the money 
to huy it. Weite for particulars and rates today. 
Douglas Wakefield Coutlec, 225 West joth St.. 
New York, 





ELECTRICAL EXPERIMENTER 


Sl 
Hhusiness Opportusitivs, 


LL SS 
Meke Die-Castings, Sketch, Sample, Huehkiet, 
anid Proposition, aac. Wyre & Jiluir, Hox sok, 


F.rse, |°a. 
Why Sell _Verfumes and Toilet Goods iur 
others? oSiake your Gua: get all the prorts. 


Partieularcs, Laboratory Box izi60aX— Memphis, 
Teun. 


Manufacturer desires clectrical specialties. 
Devices or supplies having possibilities of jarge 


sales wanted. What have you? North !"hila., 
Ha., Bott Brix Mey, 
Earn Money at Home. “Tlic Reliable lan” 


tells how. Ten cents. Edw. C. Maher, Dever, 


New Jersey. 
EEE OE 
Victery—Mechauical Toy Soldier window at- 
traction. | ches bigh, Salutes, turns head, 
pomts with tnger, ete. as act. Well imade, 
nicely dressed officers, privates, Uncle Sam, ete. 
Electrically operated. Does sume stunt every 
Half muutuie of oftener ae set anil will salute 
soldier and pay no attention to ather if de- 
sired. Kepresentative wanted in each ctty and 
town. Write tor prices. The Juhn M. Biggs Cv., 
iox 324, Chattanuoga, Tenn. 


Dollars Yearly in Your Back Yard. No xin- 
seng, mushroom dope. New ideas. Investigate. 
Particulars free. Metz, 313 East 8&9, New Vork. 


Enter a new business. Earn $3.00 to $6,000 
yearly in professional fees making aud fitting a 
joot specialty, openmipgs cverywhere with all the 
trade yon ean attend to; easily learned hy any- 
one at home in a iew weeks at small cxpensc; 
ne fuether capital required; nu goods to buy; 


job hunting, soliciting ar ahr ys Address 
see cnsen Laboratory, «8 Back Ray, Hoston, 
aSs. 


Build Up an Income in Oi) -Others are doing 
it=Why not you? Today is the opportunity. 
Join ome casy monthly payment ae now — it 
may mean hundreds tn profits. Write fur in- 
formation. National Oi) Drilling Co., Dept. K, 
Jouston, Texas. 


$30.00 a week evenings. 1 made it with 3 
small mail order business; continued my regular 
job daytime. Free Booklet tells how, 2 cents 
postage. Alhert W. Scott, Cohoes, N.Y. 


Patents for sale. To buy or sell patents ad- 
dress Patent News-Il, Washington, D. C., only 
inventors’ newspaper publisheil, 


Lighting Plants. 
Plans at once. 





Big Profits 


Install Farm 
Wolkee Co,, 


Get our Agency 
Louisville, Ky. 


"Quick-Actian Advertising—How it is Building 
Business for the Progressive Advertisers of 
America’; A_ little story of results, told by 
the advertisers themselves—not the publisher. 
You will be interested in reading this little 
booklet, which we have prepared for prospective 
advertisers, a copy of which will be gladly 
mailed to you wpon request. Fr tells you how 
to talk business with 1.0n0.coo intelligent, inter- 
ested and responsive Americans every month— 
men who know what they want and who have 
the moe to buy it. Write for particulars and 
rates today. Douglas Wakefield Coutlee, 225 
West ath Steeet, New York. 


Are you in search of a formula to produce a 
certain preparation? If so, perhaps we can help 
ou. We are ever on the alert and closely fol- 
owing the development of the industrial arts in 
all ats branches. 
formula or process issued is Thirty-five cents. 
Let us hear from you. Industrial Methods 
Bureau. 320 Fifth Ave., New York City. 


iceless Refricerators. [Particulars for stamp. 
Bachman. Rox 57, Fullerton. Penn. 


Hurry: Our First Issue. Plans and specifica- 
tions fur building National Advertising Weather 
Serviee. Sales talk picture of finished machine, 
etc. Vrofit $150.00 for manufacturer. Protected 
territory. Descriptive literature, terms and pic- 
ture 25 cents. None free. National Sales Co.. 
Rox 421. lima. Ohio. 


Start a profitable business manufacturing 
*Puffed Crisp”. clicious confection. Whirl- 
wind moncy-maker. Machine, Instructions com- 
plete S6.so. Samples toc. Bestever Products Co., 
2426-Es Polk St.. Chicago. 


Want to make $3 a week in spare time? 
Particulars. soc. Walker. Box 465, Dayton. Ohio. 


Opportunity—I have a comprehensive. electrical 
idea; available for development. that should 
révolurionize a certain industry. Interesting 
research is here afforded experimenters and in- 
ventors in samething new, useful and worth. 
while for amateur and experieneed clectrical 


cco. Postpaid three dollars. Roy Y. Mfughes, 
lectrician, Mitchell. South Dakota. 

Big possibilities in new profession. Easy to 
learn in comparatively short time. Field of 


practice unlimited. Many so_ecngaged earning 
$2,500.00 tO $10,000.09 a year. Exceptional oppor: 
tunities for women. Write to Howard College. 
gs> 8S. Ashland Bivd.. Chicago. Mlinois. 


Collections. 





How to Collect Accounts; also Exposure of 
Membership am! Contract Collection Agencies. 
Booklet 25¢. Smith Mereantile Agency, Jeffer- 
son, Olin. 
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Our standard price for each | 


9 


Nad 





for Men. 


Razor Blades shurpene$ right. Single edge oy; 
cents, dunble edge je, cents Aretiodge shop, 3 
Seuth vot, Mhitadelptua, t's. 


a 


Help  anted, 


a 

3 NMen-Women, :4 ut over, wultte$ imunedt- 
ately, U.S. tovernment pusitions. Commence 
$2 month, Vacateons. Commun educatiun suf- 
herent. Wundreds bkermanent Peace Posisions, 
Write immediately for iat. Franklin Instoute, 
Dept. & wm, Rucheater, N ¥ 


Wanted AmbJritivus Workers tr start Callec- 


tion Bureaus. Ste independent—make big income 
train and refer business to you 
Facts’ free. National Collection 
Hureau, Depe. 2, 65 Maynard, Coimmoys, t). 
Dollars Saved—U'sed correspundence 
bough¢ and sold. MacMichael 
Bureau, Victor, N. ¥. 


Be a Detective. 





Fr courses, 
Educational 





(h00d tincume Excelient op- 
Portunities ta travel. Particulars free. Write 
Americ:n School uf Criminology, Dept. E, We- 
troit, Mich. 


Make Die-castings. Sketch. Sample. Hook- 
let and Proposition, r2c. Iyrd & Blair, Hox asf, 
Erie, Pa. 

SSS eer eee 


Books. 


Books for Real Live People. Lists tree. J. E. 


Sheridan, 417 E. osrat St.. New York. 


Dear Reader—Hf Occult, New-Thought an) Sei- 
entine huoks appeal to you, send for my catalux. 
it's free. I have books on l’ersanal Magnetism, 
Concentration, Spiritualism, Clairvoyance, Scer- 
ship, Wil, Mind, Ilypnotism, Mesmerism, Char- 
acter Reading, Healing, Mysticism, Success. 
Salesmanship, Mechanics, Entertainment, ete. 
A. W. Martens, J-49, Burlington. Towa. 


24 Money-Making Formulas, 25. {£15 course in 
candy making—6 complete tessons for soc. Both 
books Goc. Alton Studio. Alton. Lowa. 


Where to Buy Right; How to Advertise; n: 


expense 2—2§c. Box 115, San Francisco, ¢ alii 


invisible Inks—jo formulas, Se. Horton LV. 
Jones, Perry, fa. 


“Nature Book” facts every married and cn- 
gaged person should know, 35¢. entral Com- 
pany, 5099 Ninth Avenue, New York. 


World-Ramic ys (eae Slasterkey tv J) Lan- 
wages. Six Textbooks, $1.43. French Chart, xc; 
Spanish, Ri Aviation Dietionary. §1.80.  kreneh- 
English Aviation Dictionary, 6ic. Languages, 
143 West 47th, New York. 


To Get Better Pictures: 
Photographers’ Weekly; illustrated: 
prizé competitions; print criticisms; many 
unique features; $1.50 per year: three months’ 
trial subscription 25¢. Abet Publishing Com- 
pany, aor Caxton Bidg.. Cleveland, Ohio. 


Old E. E. Back Numbers: We have some valu- 
able old E. E. back numbers on hand as follows: 
19ts—Jan., March, April, May, June, July. Aug.. 
Sept.. Oct,, Nov., Dec., price cach 35¢- 1916—Jan., 
Feb., Mareh, May, June. Sept.. Dec,, peice each 
35c. t7—Jan., April. May, Aug... Nov., Dec., 
cach 35c. 1918—Jan., Mar., May, 3sc; 19t8—June. 
July, \ug., Sept.. Oct.. Nov.. Dec.. cach soc. 
1919—Jan.. Feb., Mar.. Apr., 2c. We can fill or- 
ders at once upon receipt of your remittance, and 
if you kave not these numbers already, now is 
your chance to get them, as they probably wll be 
snapped up very quickly. Experimenter Pub- 
lishing Co., 233 Fulton St.. New York City. 
(EM ec 


: Health. 
Tobacco or Snuff Habit Cured or no pay; fie 


if cured. Remedy sent on trial. Superba Co., 
SA, Baltimore, Md. 


Pyorrhea~—ll. E. Kelty D. D. S.. M. 1, pyor- 





| 




















Read the 





bea! 


rhea ppceianlas for 1§ years, has developed a suc: 
cessful home treatment for pyorrhea. Purifying. 
healing. preventative. Full month's treatment 
and booklet §$t.00., ireular tree, ¢, Gbbemeegs. 


Kelty. 106 Gladwin Ave.. Leonia, N. 1. 


Cigarette, pipe or chewing habit conquered. 
Nature’s method. Guaranteed. Write for free 


brochnre. Edw. J. Woods, TaA-joo, Station F, 
New Yor ; 
te & - e <p 
Formulas, 


$00 Formulas, Resilvering Mirrors, Renews 


Dry Batteries. Luminous Paint, Mechanics’ Soap, 
asc. Catalogue 2c. Ideal, ssote-E North Robey, 
Chicago. IN. 


20.000 Formulas. $1.00 postpaid. List se. 
C. Hanson, Mentor. Minn. 


Consult Us when in need of definite and re- 
liable data concerning any trade formula or 
industrial process. Our standard price for each 
formula or process issucd is Thirty-five cents. 
Write us now. Industrial Methods Bureau. 3 
Fifth Ave., New York City, N. ¥. 


Oscar 





News Correspondents. 

Ear $25 Weekly, spare time. writing tor news- 
papers, Magazines, Experienee unnecessary: de- 
tails free. Press Syndicate. 566 St. Lonis. Mo. 
———_—_—_—— =, : Sas ante 
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For Inventors. 
SR 

Inventors. Protect your Idea before exposing 
it. Advice Free. Inventor’s Patent Service, 
Park Row Building, New York City. 

600 Mechanical Movements, also illustrations 
und explanations of so perpetual motions. My 
book, Inventors’ Universal Educator. 4th edition. 
tells how to procure and sell a patent for your 
new invention. Government and other costs. 
Covers the matter from A to Z. 140 pages ele- 
gautly bound. Contains noted Court decisions 
on Patent cases. Mechanical Movements greatly 
ussist inventors—suggest new ideas that might 
prove of great aid in perfecting inventions. Tells 
low to select an attorney. Has valuable informa- 
tion regarding Patent Sharks, Selling Agents and 

rokzrs. Price $1. Postage free. Fred G. Dict- 
erich, 603 Ouray Building, Washington, D. C. 


Inventions Commercialized. Cash or royalty. 
Adam Fisher Mfg. Co., 205 St. Louis, Mo. 


Inventors join National Institute of Inventors, 
World Building, New York City; membersliup 
society 1,900 strong; will help protect, develop, 
finance and market your invention. Absolutely 
no charge. Write for booklet. 
PTEVCMMUUHROORNEUTTUUUTOTOPETCCCU PUTOUOpICUICTOCTUVNUp Ng vowuorCaU CTC TUOGTUTOQGTba (Wetues TURE UU ESTUCTRCTUUUHUH DEEL GT 


Patent Attorneys. 


meats 

Patents Procured—Trade Marks Registered—A 
compreheasive, experienced, prompt service for 
the protection and development of your ideas. 
Preliminary advice gladly furnished without 
charge. ooklet of information and form for 
disclosing idea {free on request. Richard B, 
wen, 130 Owen eae Washington, D. C., or 
2278-T Woolworth Bldg., New York. 

M. F. Miller, Ouray wiiding, Washington, 
Db. C. _ Patent Attorney, Mechanical and Liec- 
trical Expert. Best quality of work and results. 
Moderate charges. Advice free. 


Millions spent annually for ideas! ‘ 
now wanted! Patent yours and profit! Write 
today for free books—tell how to protect your: 
self, how to invent, ideas wanted, how we help 
‘ou sell, ete. American Industries, Inc., 2t2 
atent Dept., Washington, D. C. 


Earn eee ee Ne 

Inventions Patented. Trade-marks_Registered, 
Labels, Prints and Publications Copy ene 
reasonable fees; correspondence solicited; de- 
tailed information free; booklets. Jaynes & 
Jaynes, 702 Kellogg, Washington. D. C. 


Protect Your Invention. Personal Service. 
Send sketch for honest advice. J. Reaney Kelly, 
732 C, Woodward Bldg., Washington, D. Cc. 


Patent Your Own Inventions. Save attorney's 
fees; we prepare applications; furnish full in- 
structions and give satisfaction. Free informa- 
tion, Carl Larsen Co., Park Row Building, New 
York City. 

James N. Lyles—Patents, trade-marks, copy- 
ere 734-D Eighth St., N. W., Washington, 





Hundreds 


Patents—My fee payable in monthly instali- 
ments. Send sketch for advice. Booklet [ree. 
Frank Fuller, Washington, D. C. 

John M. McLachlen, Atty. at Law, Patents, 
Trade Marks, Copyrights, 410 McLachlen Bldg., 
Washington. D. C. 


Patent Attorney, Electrical Engineer, Mechan- 


ical Expert; Thorough Personal Service. Frank 
Ledermann, 21 Park Row, New York. 
aUmcatangmacamsuytenueeseceanenmyetaen acs Tae tnceacga od agape sete 


Printing. 
100 Quality Printed Envelopes, size 634. _50c. 


Postpaid. Name cards same price. RK. Wiese, 
Atlantic. Lowa. 


100 Engraved 


tyle Visiting Cards §0c; 100 
Emhlem Cards joc. 


H. Gregory, Warwick, N. Y. 
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Wireless. 

Complete recciving sets $8.50, $9.50 and up. 

instruments, parts, minerals. Circular for 


stamp. Inquiries invited. Jenkins, 923 Purchase 
Street. New Bedford, Mass. 


Switch Points. Binding Posts, Switch levers, 
and small parts, send 2c lor catalogue describing 
these and other goods. <A. W. Bowman & Co., 23 
Church St., (Harvard Square), Cambridge, Mass. 


eee ee eee ee 

Before you build that new set get our [ree 
circular On Switches and contact points. Hard 
rubber knobs used. Eureka Secondary Co., 6939 
S. May St., Chicago. III. 

Radio Apparatus of Quality—Manufactured to 
your own specifications. Radio Enginecring 
Company, Baltimore, Md. 


ny, Daltsmore, BIG 
Bargains—%4" Wireless Coils complete, guar- 


anteed, es, except postage. Also "ireless 
Coils without vibrators, 45c., except postage. A. 
Dubs, 1534 Pitkin Ave., Brooklyn, N. Y. 

Our Universal Radio Receiving, Detector, and 
Transmitting apparatus. The best that science 
and skill can manufacture. If interested write 
for catalogue. Universal Radio Mfg. Corpora- 
tion, Elmira, Y. 


Amateurs! Drop us a postal and receive in- 
teresting information that is of vital 1mportance 
to you and future amateur radio. Amencan 
Institute of Radio Engineering, Omaha, Nebr. 

Gold Catwhisker is best for mineral detectors. 
Hard drawn 38 Kt. Gold Wire 26 B. & S. pi 
inches, soc. Sterling silver, 15¢. Geo. Schuler, 
Jr., 126 W. 46th St., New York City. 


a 
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Patents for Sale. 





Indicator, Electrically 
a Manufacturing cost 
low. Ability to Finance means money. oyalty 

i L. A. & A. A. Own- 


or contract. Pa ee 
bey, 1210 East sth St., Chattanooga, Tenn. 
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Miscellaneous, 


Automobile Direction 
operated. Just Patented. 


—_—_—_— SSS EES eee 
Wanted--Small Gasoline and Steam Engines. 
Cash paid for : to 4 Cylinder light weight 
Motors. $4 to to H.P. ohnston, West End, 
Pittsburgh. Pa. 


Blacksmith, Listen! Prepare for big wages in 
Navy and Arsenal with Toy’s Modern Methods 
doing hard jobs easy. Forging and making solid 
welds, hardening and tempering to a standard, 
with colored tempering charts. All for one dol- 
lar. Sample free. W. M. Toy, Sidney. Ohio. 


Snow Plow. Removes snow from sidewalks, 
ete. Easy to raise or lower. Thoroughly tested. 
Can also be usedas toy. A.H. Tallyn, Benson, Ill. 


Be a Top Notcher—Get into the 100% Class. 
Be Prosperous. Powerful. Happy. Our systein 
has shown thousands HOW. It ean show YOU. 
No guesswork. Proved. A true-to-life Person- 
ality Sketch and first lesson on Happier Living 
for .0c. and_birthdate. Thomson-lHeywood Co., 
Dept. 350, Chronicle Bldg., San Francisco, Cal. 


For Sal hoice Silver Biack breeding foxes. 
Reid Bros., Bothwell, Ont., Canada. 


Julian's Liquid Fishing Lure. Doubles your 
catch. Trial bottle, One Dollar. George Julian, 
Albany Building. Boston, Mass. 


Special—Cardboard tubing. impregnated, 5” 
diameter. 20c per foot. Postage extra. Alaier, 
333 East 93d Se., New York. 


B35 _ AS) EBS OSE SSS EE ee 

Plastography Instruction with model or mould, 
$2.00. uccess awaits you. P, B. Spahr, York, 
Penn. 


ci)... ee ee 
Fancy Mice—3o Varieties; send stamp for list, 
or soc for book giving full information on 
varieties, housing, breeding, etc. Holman’s 
Mousery. Dedham, Mass. 


Music composed to words. Bauer Bros. (for- 
merly of Sousa’s Band), Oshkosh, W 


? 
is. 
Marvelous! Send for our time-saving muitipli- 
cation table. 


Products of any amounts readily 
calculated. Handy pocket size card. Price 10 
cents (coin) by mail. Remittance with orders. 
Tabluated Information Card Co., 2040 Chestnut 


St.. Philadelphia, Pa. - 

“Opportunity Adlets” bring quick results. Our 
100,000 circulation, net. Other firms are makin 
money—so can you. For proof address Classifie 











Department, Electrical Experimenter, 233 Fulton 
St., New York City. 
Toy gnaunsaegtan cece etd sTea en stee outa Bn UML UHR ULNA TRNAS TUN LS 


Motors, Engines and Dynames. 


 ——— 

Small Motors and Generators: 1000 New Motors 
and Generators from Bankruptcy Stock, 14 H. P. 
A, C., $1850 each; % H. P., $30.00. oa ee 
Charging Sets—Robbins & Myers new outfits, all 
sizes, $30.00 each and up. Charging. Lighting 
and Moving Picture Arc Generators, $to.00 each 
and up. Motors for all phases of current. Im- 
mediate delivery. Less than % regular prices. 
Write for late bulletin. Johnston, West End, 
Pittsburgh, Penna. 


eittsOurge hy 2 CONG) 

For Sale-—Motors, all sizes. Write your wants. 
We have them. E. Billstone, Jamestown, N. ¥. 

Gas Engines for every purpose. Marine, row- 
boat, stationary and motorcycle. Engines from 
$10 up. uaranteed one year. Write United 
Motor Repair & Supply Co., , 305-309 Broadway, 
New York. 00 = 

500 Watt Motors, Modern, Efficient, cost me 
$19. Imvestigatet Duplicate! Clark, Barnes 
Road, Newton, Mass. 

50-H.P. Gasoline Engine, 4 cylinders, alumi- 
num, cost $1.500. Will take $450, Geo. 
Boutelle. 324 N. Eutaw St., Baltimore, Md. 

10 Volt, 20 Ampere Dynamo, brand new under 
half price. Call Saturday evening, 354 Convent 
Ave., New York. 

SCT LL ASIEN ILI MN TL 


Novelties. 


Latest Fad, $1.00. Blanket flag sofa pillow. 
Covered with 25 flags. 8 shield of arms, satine 
lined. Fletcher & Fletcher, 1711 S. Oregon Ave., 
St. Louis. Mo. Agents write for particulars. 

Snappy girl pictures. You will like them and 
want more; 20 for 25c. Write today. Smith's 
Novelty, (Dept. 5) 6735 Elizabeth, Chicago, II}. 
LAN TOMI STO 


For the Hair. 


eee eee e eee 
I was Bald. Obtained hair growth by an In- 
dian’s Ointment containing genuine bear oil and 
rare plant juices. Many others have good hair- 
growing results. Will send box, postpaid, with 
recipe, 1oc. John Hart Brittain, 150 E. 3and St., 
BA-300. New York. 
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Personal. 


Are you seli-conscious—embarrassed in com- 


panyeniscOnk in self-control? These troubles 
overcome. . E. Veritas, 1400 Broadway, New 
York City, N. Y. 
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Electrical Supplies & Appliances. 


Make Your Own Transformers. Costs a few 
cents to make. Will sing bells, buzzers, ete. No 
batteries required. Guaranteed, instructions, 25c¢. 
Abrams Co., 1305 Peoria St., Chicago. 


lastall Farm Ligbting Plants. Big Prontts. 
Get our Agency Plans at once. Wolkee Co., 
Louisville, ky. 

Repairing and rebuilding Galvanometers, Volt- 


nieters, Ammeters On any @lectrical instruments. 
V. W. Bradbury, Winnsboro, La. 


Propellers for Air Propulsion. Practice and 
iyciss stone) ates pens to order. rawfor 
Motor an eroplane Manufacturing Co., Pitts- 
burgh, Pa.; New Orleans, La. a 


Inveniors’ and Manufacturers’. Experimental 
work, models, tools, instruments. light ma- 
chinery. Over twenty years’ specialized experi- 
ence working from samples, blue prints, rough 
sketches, explanations. Customers’ supervision 
in machine shop permitted. Manufacturers’ and 
Inventors’ Electric Co., 29D Gold St.. New York. 


Get the proper apparatus for your experiments. 
Coils, Electro-magneto, Solenoids, Resistances, 
Inductances and Condensers. designed and con- 
structed to your order. J. E. Fast, 5830 W. Erie 
St., Chicago, LI. 


Problems and advice in Radio, Mathematics, 
Electricity, Chemistry, etc., answered by experts 
for $1.00 and_up. Paragon Technical Bureau, 329 
East Fifth Street, New York City. 


10 Security Ford Locks, new, at $3.50 each, 
regular $5.00 locks; 100 ampere combination Ford 
Locks for switch at $2.00 each, new, regular 
price $3.50; one Palor Cut 6” Electric Fan, new, 
at $4.25; one telephone. new, 50c.; one Premo 
Camera, No. 1-342 x 444 Second-Hand at $6.00. 
Electrical, Optical and Technical Supplies. H. C. 
Hancock, Bogota. N. J. 


Look! Save Money! Heavy aluminum 10 x 12 
sheets, fifty cents; inch strip, 1zc. f(t. Heavy 
1% inch brass strip, 18c. {t.; 34 inch, toc, ft. 
Postpaid. Robert Duffield. Detroit. Mich. 


25c. in coin will answer that question on Stor- 
age Batteries. Henry G. Oakes, 81 Triangle St., 
Buffalo, N. Y. 

Look! Penlites exact representation of foun- 
tain pens, 6sc.; 6%4” tubular flashlight, $1.05. 
Postage sc. extra on either. Extra batteries 
sold. J. MeLardie. 423 Edgewater, Dayton, Ohio. 
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Will buy and sell anything electrical, chemical 
or mechanical. Send for list and send in list 
and prices. Box 255. North Bennington, Vermont. 


24 Dry Cells Recharged for gc. Instructions, 














10c. Walker, Box 465, Dayton, Ohio. 
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Blue Prints. ; 


Biue Prints of Motor windings. 108 A.C. con- 
nections, 132 D.C. armature windings, complete 
240 diagrams $5.00 cash. Send 25¢. for 12 samples 
or write for particulars. Charles L. Chittenden, 
811 West 18th Street, Kansas City, Mo. 


Blue Prints: 34 H.-P. Gas Engine, 30¢c; % H.P. 
Steam Engine, soc; 18 H.P. Boiler and Engine. 
Focimed 3 for $1.00. Circulars on Castings and 

ngimes for stamp. Universal Gas Motor Co., 
364 Monadnock. Chicago. 
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Instruction. 
Typewriting learned casily and quickly at 


home by Modern Fingering Gymnastic Method. 
New discovery by long experienced typewriting 
instructor makes expert typists. Demand in- 
creased salary. Complete course, twelve lessons, 
five dollars. Guaranteed. Enroll today. School 
of Modern Method Typewriting, Warren. Ohio. 


Over 100 Branches thoroughly taught by mail. 
For ‘Free Tuition’, apply Carnegie College, 
Rogers, Ohio. 
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Song Poems Wanted. 


Write the Words for a Song. We write music 
and guarantee publisher’s acceptance. Submit 
poems on war, love. or any subject. Chester Music 
Co., 918 So. Michigan Ave., Room 265, Chicago. 


You Write the Words for a Song—Submit 
poems on war, love, or any subject. Chester Music 
write music. guarantee copyright and assist in 
securing publisher. Metropolitan Studios, Room 
113. Morton Bldg., Chicago, Ill. 
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Phonographs. 


Build Your Pbonegraph. “Periection” high- 
uality spring and electric Motors, Tone Arms, 
eproducers. Wonderful results. Big saving. 
New catalog and building instructions mailed 
for ten cents. Indiana Phonograph Supply Co., 
Indianapolis, Indiana. 


Build Your OGwn Phonographs and manufacture 
them for profit. Drawing instructions, Parts, 
Price List, Blue Prints, ete., complete, sent free 
upon request. Write today. Associated Phono- 
graph Co., Dept. E-1. Cincinnati, Ohio. 
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Letter Specialists. 
Letters That Land Orders and Money Orders— 


written for $4.00; three for $10.00. Guaranteed. 
Criterion Service, Dept. 3, West New York, New 
ersey. 


You bench hy mentioning the “Electrical Experimenter™ when writing to advertisers. 


WWWw.americanradiohistorv.com 
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ELECTRICAL EXPERIMENTER 
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COUPON FOR BOOK 


and Special Infarmation 


RENULIFE ELECTRIC CO., 
636 Marquette Bldg., Oetrolt, Mich. 


Please send without obligation, your book -‘Health.’* explain: 
Ing Violet Ray treatments with Renullfe Generators: also Kive 
full particulars ag to Its application far aflments checked below 


TREATS SUCCESSFULLY 





. .Abscesses --Faclat Neuralgla  ,.Obesity 

..Anemta e-Faillng Hair -. Pain in Abdomen 

-. Asthma «- Female Com. and Chest 

..Arterlosclerosis Dlalats .oParalyshs 

-. Baldness ..Goltre «Piles 

. Blackheads ..Gout .-Plmples 

..Brala Fag -.Haemorrholds ..Pyorrhea 

. Bronchitts «. Hay Fever - Rheumatism 

. Bualons --Intantile Paraly. ..Sears 

. Brulses $55 -. sctatlea 

..Catarrh --insomnala .. Skin Diseases 

.. Colds .. Lameness .Sore Throat and 

--Chilblatns -. Locomotor Ataxia Throat Diseases 

.-Dandrutt . Lumbago ..oPralns 

»» Deafness and Ear ..Nervous Affec. ..Toothache 
Diseases tlons ..Weak Eyes 

oeEczema « Neuraighs .. Wrinkles 

«Enlarged Prostate ..Neuritis «+ Warts and Moles 


Name, OAD a ata eoaPs oar ores CEODSP VOC OWI S$ ad at eacdSSCFTI2O 2S 


Address.cwce. 
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SPSPEFAPGFASSASSSESFSESCH ATE SS BROGPIDOADGSI SSS FAIA FHSS SF FS ee me 


"PPPOE EEE POF OAPOEE ABA aE TATE EAEEEFOEEAMPEEEEAEOEBO 









= 
2 

3 
2 
3 


ee 








May, 1919 


TREAT YOURSELF 
With The 


W onderful 
Health Restorer 


You Can Have Bodily Vigor, Success-Attain- 
ing Energy, Attractive, Healthful Beauty 


All at practically no cost—The great benefits of the 
Violet Ray treatments heretofore only procurable at big 
expense from physicians and beauty specialists are now available in 
your own home. Look over list of treatments below. Send for particulars. 


How Violet Ray Benefits Painless Electricity 


Electricity from your light socket is Science has modified electricity that 
transformed into health and beauty- the weakest may stand its force with- 
giving Violet Ray—powerfully effec- out fear or pain. Every tissue and 
tive, yet gentle, soothing, perfectly fibre is saturated, patient experiencing 
safe. Voltage is raised from ordinary only a sensation of relief, as if standing 
lighting current to thousands of volts, ina ray of sunshine. Violet Ray high 
giving tremendous penetrative force. frequency has no comparison with old, 





The irresistible, crude, electrical 
revitalizing pow- batteries and 
ers of Renulife shocking current. 
Violet Ray are Every jar and 


Renulife Violet Ray 


HIGH FREQUENCY GENERATORS 


shock is removed. 
The effects are 
marvelously 
rapid. Relief can 
be given in one 
more treatments. Often cures 
are accomplished in that time. It 
is positive and certain in action. 
lf you value your health, and want 
to keep or restore your good looks 
and gain vitality, throw away medi- 
cine bottles—take this sensihle. scien- 
tific means. Violet Ravs work with 
nature. Every 
day's delay 
makes relief more 
difficult. 


carried at once to 
every nerve cell, 
fibre and part of 
body. Blood is 
enriched and 
purified by a flood of oxygen. giving 
added vitality and strength. As- 
similation and digestion improved— 
functions restored to normal—extra 
supply of fresh blood quickly brought 
to area treated. removing congestion 
and supplying nourishment. While re- 
lieving pains andaches, the manifest re- 
sults of disorders, it 
removes the deep- 
seated cause; com- 
bines the benefits of 





or 


Offered on a Most Liberal 


TRIAL PLAN 


electricity. vibra- 

tion, exercise, Learn the Wonderful Benefit Send for Book- 
stimulation and by Aakticc let, ‘“‘Health uta 
oxidation. Violet Ray.”’ 





RENULIFE ELECTRIC C0., 636 Marquette Bldg., Detroit, Mich. 


SALES REPRESENTATIVES 
WANTED 





CANADIAN RENULIFE ELECTRIC Co. 
236 Netting Bidg., Windsor, Ont. 





Inhaling ozone. For 
Catarrh, throat and 
Jungs. Marvelous 
Jocal results with e 
general tonic effect 


Treatment for gen- 
eral debility, nery- 
ousness, etc. 


Unequaled for scalp 


Brings beauty par- 
and hair 


lor to your home 
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Flexible 


Covers 


Handy 
Pocket- 
Size 
Volumes 


subject, principle, theory, 






















What Electrical Men Say 
Helped Him Make Good 


ht [a only right for me to recom- 
mend highly the Hawkins Guides, for 
thes hace been of the «fwvatest arslst- 
ance to nieve th placing me th my 
Present Position a~ Superintendent of 
Consiructhm Department of ene of 
Onio'a larscst Electrical Uomianles. 
1 wold Iike to see every man have a 
. set of Hawklus Guiiles.”’ 

Geo. Knecht, Columbus, Obld. 


In the Naval Electrical Dept. 


"The Wawkina Guiles sre E¢teat 
help to me ja the Naval Fectrical 
Department, which they Cover tery 
thoroughly | C. J. Cornell, 

U. 8. eeeiring Ship, Brooklyn, N. Y 


Superintendent 


"T am now suberiniendcat af the 
Dunnville dlydro- Electric Systenie, 
and Vtlawkina Guides were a great 
help to me in holding down « re- 
sjansibie mesition, * 

W. ED Swartz. Dunnville, Ontario. 


Wireless Operators 


“t hate worked wirelese fur ten 
veart—hut 2 wish } had thes: hooks 
years aco, as thes have sated me a 


great des) of trouble.’ lf Marshall. 
Stvatner Mo& BR Ne, 2 
Walkerviile. Ont 


You run into some new clectrical problem alinost every day. 
information you need to help you in your every day work is in 


HAWKINS 


ELECTRICAL GUIDES 


These books place eleetrielty at yonr finger ends. 
problem 
Every sobjeet ix Indexed su that you can turn right to It. 
and a reference fuide in one, written lu plain every day language—no wasted words 
—only what you need to know—chock fpll of up-to-the-minute electrical knowledge. 
The guides are 2 Conipiete course in electrical engineering. They will help you in 
every detail of the day’s clectrical work. 
Hawkins Guides can’t answer. 


Be TENE Tag USE THE COUPON 


You bewdiitt by me: Woatne the 


about these wonderfully helpful instructive books. which give in 
plain words a complete working knowledge of electrical engi- 
neering in all its phases. 


The 


They cover every imaginable 
. trouble. and way of doing things electrirally. 
They are a study course 


You can’t ask an clectrical question that 


Pocket-Size Flexible Covers 


The books are small enough to slip into sour ceat 
Perkei—handeomely bouvral in fexible black covers, 

You can carry cach snlume witb rou until You hase 
mastered lis contest 3.500 pages of sctual information 
and ¢,.00 lalustratlons. Onee sou see these tonks anil 
pul them inte actual use you will never afain want to be 
without them. Try it at aur «xpense 


SEND NO MONEY 


Te will coct yon nothing ta receive these bonk<—to look 
them oter—ask them all the questions sou can think of 

wr them in your work—study them—pick up some 
infarmation that wlll liuecrease your e&@rninx abillty We 
will stup you the entire set of 10 solumes cutirely FREE. 

This is a silxn of our confidetice in Wie cuides. Sure 
galib does not ohiect to being tested. Reep them far 
seven dava aml if You do aot iewlde Uhat yuu can't fet 
alang witout them, retum them to wus and owe oes 
nothing. 


When you decide to keep them you only hare to par 
$1.00 down and remit the halance of £11.00 om the casy 
barment of $1.00 a month till pala for 

Use this upon to get the buoks. It will pay 
thany times ove©r 


THEO. AUDEL & CO. 
72 Fifth Ave. New York, N. Y. 


you 
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Just what you need to know to succeed in ELECTRICITY 


KE: ERY electrician, every engineer, every mechanic should know 


READ THIS PARTIAL LIST OF CONTENTS 
Electrica) 


a beols tatic and current elicetriebty 
t a? -% ea 


Colita}i 348 fea, 394 iustrations Motor 
prineiples—art mote £ sisrting 
A owe a 4 10% a feelen nf 


Cher 


faina 300 pases. 423 ilusiratlons. Distrib 


a¥stemis—aires atuh wire calenlations—in 
side, ovtside and undercroundl wiring—slen Nashers—licht- 
ning protestiar reciifiers—Storage bativfy xysiema, ete. 


No. 4 


grams—tlie 


30% illustrations. Ajlernat 
Pbrinciples—alternating current dla- 
factor—alieriator = princitics—alternator 


tains 250 pages. 
ing wurrent 
power 


conustruenon—windin RS. e1c. 


No 5 Vontains 3 320 paxes. 614 ilbustratlons. A.C. Motors 
- iuchroaous and Induclion moter princip le¢—-4 
C. commultater niotors—iuductlon motors transformers: losses. 
oun: iructiv mnrctions, tests—conrerters—reetifiers. 
Contains 295 res, 472 Ulustrattons natng 
No. 6 clrrenl srsierns—<emitching detice cut break- 
erms-——relays—tlichtning pro ior ‘alu: ecniating detiecs 
° F ,. sn 7 s » . : 2 1. ae io ot F 
Ce o 


No. 


creators Kate forni Meas Lew r% I %, e€1¢. 


7 Coniains 316 pages Instrathen 


anss Tartit. : el Stilo er: Mm testing Inia 


ar 
No. 8 So" 
No, 9 tnntain 


ins —troller ( j—¥W) t 13¢ 
10tinn pletures==gas enzine nanohile scif 
Nol end lighting sieltia ehtciecs, 5 


No. 


amd renaiy—-Ceicihon 


Cortrain 230 au Rok ame bYten-s entian 
.v 2ink JS. PELCS wah TEESE FSCO 


cle 
0 
ot oe 


$4—€lectri 


549 lilustratlon 


10 } Ren 513 pa 
—pumr«e alr comM- 


jet aturs—erapbes 


Moai Volumes 
3500 
Pages 
4700 

Pictures 


‘Per 
; *) Volume 


Per 
Month 





Finlale heating—electric weldhig¢ THEO. 
soldering a4) Brazing — industrial electro AUDEL 
Ivsts elecito plating — electro-therapeulic 

oe & co. 
Also a ‘complete 126-page ready 72 Fifth Ave. 
reference index of the complele New Yark, N.Y. 
brary. This index lias been r b f 
planned to render easily ac- case Sunt may FOr 
cessitle all the vast infor- examlaation Hawkins 
mution eontained In the Electrical Guldes (price 
10 electrics! guides $l each). ship at once, pre- 
There are orer 3. e raid, the 10 Gumbers, If satis 
sie om refer: faeiory | agree (ao send yau $1 
ences. You find witien: Gator: ilad By ora pace 
what you wanl q 3 seT(en aai an 4 uv i a 
to know In mait you £) cach moath uaul paid 
stantly, é 
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OST of your time is mortgaged to work, meals and sleep. J 

M supper are yours, and your whole future depends on how You'se 
can fritter them away on profitless pleasure, or you canaftake th: 

you position, money, power, rea/ success in life. Thousayds« 
positions are waiting in every field of work for men trgéned to. ft 
job waiting for you—in your present work or any line x6 ee te 
can do it without losing a minute from work ora wy 
meal, and with plenty of time left for recreation # 
each ‘night, right at home, through the inten : 










Hundreds of thousands have proved it. The defignegsatthe - ‘soled YAyiy S: and hundreds of other 
Engineers, climbed to success through I.C.S. help. A hedtistii@fer of thes ) 4Bi@ Building, and hundreds of 
Architects and Contractors, won their way to the top¢hrouyy €ay. oe 8p ydy- ge any of this country’s fore- 
most Advertising and Sales Managers prepared fof they chi peambone in swarechours under 1.C.S. instruction. 

For 28 years men in offices, stores, shops, .faefories, mines, ‘adirdadsoth every line of technical and 
commercial work—have been winning prom@tiof And increased salaries icv the I1.C.S. Over 100,000 


men are getting ready right now in the Les: 
= ee —— = TEAR OUT HERE SOOO 








INTERNATIONAL CORRESPONDENCE SCHOOLS | way fone 2 
j 
Box 6186, SCRANTON, PA. Your Chance Is Here! 
Explain, obligatin how I can lif 
Ginnce ey ey for the, ‘position, OPmassHeny, No matter where you live, the I.C.S. will come to 
ADVERTISING CQ ELECTRICAL EXGINEER (l WECUANICAL ENGINFER i yOu. No matter what your handicaps, oF how small your 
ee SUr Seria fy Mech seis! Drattaman | means, we have a plan to meet your Circumstances. No 
¢ em t ctric a $ 4i 
BUSINESS wCoeplen? a one Pint oae Shoe peacde. | matter how limited your previous education, the simply 
Commercial Law Fiecurie Cer Runoing Boilermaker or Designer | written, wonderfully illustrated 1.C.S. textbooks make it 
CiHigher eeeentan ee DiElecwicel Drstisman CToolmeker easy to learn. No matter what career you may choose, some 
iilwey Accouptsot ctiric ger 
be SUCETEMES egos atin De ee or one of the 280 I.C.&S Courses will surely suit your needs. 
SH Steno eee & Typlet Telophone Work CJ Sheet- Metso! Worker 
Window Tre AcdMieelers] Draftemea  Stetionssy,Fivens { 1 
w nmmer r¢e ecturs tem on rmaa 
OSbow -Cerd Writer Contrector and Bullder MARINE ENGINEER i Make Your Start Now e 
Lisige Bpinter CH Bullding Foreman . _ ENGINE SrEaATIsG j 
5; arpent ri othy = 
Rellwey Mail Glerk CO Concrete Bullder CVT ERUIREER j When everything has been made easy for you—when 
Moll Corcles cen ABTELS FITTER D surveying and Mapplog one hour a day spent with the I.C.S, in the quiet of your 
ng on oa o t 
Pirilincictor CiPlambioe iniiectoe RudseEndnere own home will bring you a bigger income, more comforts, 
DGarperDerigncr Eiewst Plumber Dai DRAPTSHAN more pleasures, all that success means, can you afford to 
O Wallpaper Deoigner L Anolytteal Cherie Ose scuctufil Magiaess let another single priceless hour of spare time go to waste? 
Orerciae pave een essiarxe RAVIO DT UN | isp sain | Make your start right now! This is all we ask: Without 
[LiGommon Sthool Subjects ( Mets! Mintog Motor Boat Runo's [) French cost, without obligating yourself in any way, put it up 
a een Subjects Nee Or Prospector Bruit Ceasian Itellan | to us to Drove how we can help you. 
QATTOMORILE OPERATING =) TEXTILEQVERSEER OR SUPT. Vegetable Growing { 
B Awomopile KRepacing Conon Menutacturiag Liv 46 Deirying j 
Auto. Lirctrical Work Woolen Manufacmring OPOCLT ION TtAISING Si M, k 
Name 41 ————— ee _= J ust ar 
) 2 : 
cunssim tse | and Mail Th 
us ploy | Qn Ql 1§ Coupon 
Sirectiond No. —_ | 


a$$ _$_<__—__———— _State__ 
, f be Ganaddans may and thie Coupon fo 
. International Correspondence Sehoots, Montreal, Can. 


New Yora 































Tre CAREY PRINTING CO, Inc. 


uN ELECTRIC CAL ae 


EXPERIME 


SCIENCE . AND INVENTION 





na * (a6 eee. 


; _ 4 . * @) el aie 4 4 “2 ! 9 
== =. epee he a ee TEE TEE 


—ahe | ss Tous 


~~. 





: ae Fe) “| Pr © 7 
WiVVaNVaeeTaalslaletelo. -” ‘votavit.5. Wietetaal — . Jae 







I WILL TRAIN YOU AT HOME 


. BE A CERTIFICATED 
? ELECTRICIAN 








A REAL POSITION LIKE THIS—FOR YOU 


The country needs thonsands of trained. Certificated 
Electricians to fll good positions—and at big pay. It’s 
all a matter of knowing how. and | will teach you by 
uy-to-date, modern instruction. You can learn at home. 
without interfering with vour regular work. by my highly 
successtul method ot /foime Instruction in Practical 
Electricity. 


Prepare NOW and be ready 


in a few months to earn your 
$46 to $100 A WEEK 


Send for this Book 


Mv book. “HOW TO BECOME AN EXPERT ELEC- 
TRICLAN.” has started thousands of young men on the 
way to splendid success. .\ new edition of this has just 

been printed. | want every young man interested 
in Ielectricity to have a copy, and will send vou 
one, ABSOLUTELY FREE AND PRE- 
: PAID. Write me today. 


%, How 1 Train My Students 


\s Chief Engineer of the Chicago 
4 % “ . q Engineering Works |] know ex- 


‘2, oO * : ° sme 
Jb e , actly the kind of training a man 
ov “9% a needs to enable him to get and 
r “9 *e hold good positions, and to 
vy Ne, earn big pay. J have trained 
4, Me oa | hundreds gf agen who ure 
~* @ . | holding --spléendid- elec- 

~~ “Y : ; 

r a trical yobs. 
-. ’ I give each of iny 
“1 % ma students personal 
4, % . attention and a 


complete and 


eS 
. 
x 
~*~ 
. 


bru benekt by mentionng the “ blectrwol deapartmenter when rifting toad 


thorough training. I give him a SPLENDID ELEC- 
TRICAL OUTFIT FREE, and much of the training is 
done by actual work. When my students graduate and 
receive their Certificate. they are ready for a real posi- 
tion. But still more, at any time you wish you can come 
to our splendidly equipped Electrical Shops for special 
training. No other school can give you this. 


A Real Opportunity for YOU 


Wishing is never going to make your dreams come 
true. Lou've got to sindy—to learn. A man is worth 
possibly $2 or $3 a day from his neck down—and no 
more; but there is vo Jimif to what he can be worth from 
is neck up. 

A trained mind is what gets the big pay. It is this 
training that vou need. and | can train vou in a tew 
months. .\re vou ambitious to make a real success— 
then send me the coupon—today. 


Electrical Outfit FREE 


To every student who answers this ad 1] am giving a 
Splendid Electrical Outht of standard size Electrical 
Tools, Instruments. Materials, ete. absolutely free. 
Furthermore, to every Electrical Student | give a truly 
valuable surprise that I cannot explain here. 


Free Employment Service 
Jam continually receiving requests from emplovers to 
send them trained Iclectrical men. | assist my students 
to secure good positions. |] keep in tonch with them for 
vears, helping and advising them in every possible way. 
Write Now—Don’t Delay 


Delav never got vou anviling. .\ction is what counts. 
(et started—and get started now. Write me, or send 
ie the coupon, right NOW. 


roe COOKE, Chief Engineer 


CHICAGO ENGINEERING WORKS 
441 CASS ST. Dept. 26 CHICAGO 
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earn ELECTRICITY 


v v 
as I! pracsrice 
Electricity me city before you there is pictured a compact NOT 
as experts set of books which contains all the information ONE 


you require to advance to the highest positions In 


Anow It — the world of electricity. No instruction, no con- CENT’ 


sultation by correspondence is necessary. The cn- 
tire subject is before you, clearly written and clearly illustrated. IN 


Whether you have spent years with clectricity, or are a mere be- 
ginner, CROFT'S LIBRARY OF PRACTICAL ELECTRICITY will 
enable you to master modern practice, and fit you quickly for onc of ADVANCE 
the thousands of responsible positions now open to those who are 5 
properly trained in electricity. 

In iwenty years’ practiee Terrell Croft has learned 
many things about ¢clectrictty. As apprentice, as lIlneman, 
as draftsman, and finally as electrical engineer with the 
West{nghouse Company, he has learned the practical 
man’s wants. 

With his own practical expertence, and with the co- 
operation of a score of other authorities. he has com- 
pleted what Is considered the most valuable study and 
reference course ever attempted. 

No other set of hooks or course of Instruction ever 
adhered so closely to actual work. Nothing else of the 
kind erer told so vividly the story of electricity as 


experts know it. 
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SET of books which covers the wide subject 

of electricity completely, comprehensively 
and practically cannot be adequately described, 
therefore we extend to every reader of this paper 
an invitation to examine the books absolutely 
free. 

Merely fill out the coupon below and return to us. 
We wlll ship the books, all charges prepaid, for ten 
days’ free use. The books are pocket-size. Carry 
one or two with you to work, and look them over 
erenings. Test their usefulness by using them in 
connection with your work. Keep them ten full 
' days. Then return them at our expense if you think 
they will not enable you to know electricity as experts know it. 
peace” $2 per month for cight months if you are thoroughly 
pleased. 


per month This ts your opportunity. Wil you grasp it? 
for8months | . “ 
fora complete 
electrical 


educetion McGraw-Hill Book Co., Inc. 
239 W.39th St., New York 









McGraw-Hill Boak Ce.. fnc., ss . . ee 

539 ty. 38th Street. (ae nomen Please send me the Library of Practical Electricity 

New York. Gu’. s ipPing charges prepaid). for 10 days’ free examination. If satts: 

Gentlemen: The CROFT LI- factory ] will send $2 in ten days and So per month until $16 has 
RARY OF ELECTRICITY been paid. If not wanted, pes sturn shipping 
reached me Mlarch 3 and more instructions. ine, 

than came up te my expecta- 

tlons. 1 have been In tho elec Name 

trical business for fifteen years. CoC mee ea ented Oe we tte ew Mare eres sees ose ss Gee ee oR eC ee ow 
and know the general run of 

electrical books. Terrefl Croft's Home Address ... 


Library Is the best 1 have ever 

had the eau if examining. o d 

ours truly. ity a State. —.j$\.\|9“688 
EDWARD T. HOFF, soo re 


713-3rd Avenue. 2 
Asbury Park. WN. J. Where Employel ..... 


Occupation .......+6+8. + 


You benefit by mentioning the “Electrical Experimenter”’ when writing to advertisers. 
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2N 1904, during Army maneuvers in Cali- 
fornia, General, then Major, George O. 
Squier, of the U.S. Signal Corps, made the 
important discovery that it was possible to 
receive radio messages, using live trees as 
an aérial. He found that by merely driv- 
ing a metallic spike into the tree trunk, a 
few feet above the ground, and by connecting the wire 
from his radio receiving instruments to the spike, mes- 
sages would come in astonishingly well over this new 
“aerial”, 

The invention, while important. received but scant no- 
tice, even in the scientific press of that day. Indeed, the 
majority of radio people knew very little about the in- 
vention, and those who did know considered the tree 
atrial as a freak, along with the bed-spring aérial and 
others of a similar nature. 

During the war, however, the discoverer of the sys- 
tem, who had now become Major General Squier, Chief 
Signal Officer of the Army, made many new experi- 
ments with trees and radio. Recently, before the Physi- 
cal Society, General Squier delivered a highly interest- 
ing lecture on the subject, and from what transpired, it 
is certain we have merely scratched the surface of an 
important invention. 

General Squier, for instance, has been in constant 
communication with Europe for months, receiving mes- 
sages from all of the large radio stations located in 
England, France, Italy and Germany, using nothing but 
trees for his aérials. But that was not all. He demon- 
straled that it was just as easy to send radio messages 
over a tree aS if was to receive them. Indeed this holds 
true not only for telegraph messages, but radio tele- 
phone cominunication has been actually carried on be- 
tween trees over a distance of three mules! So far no 
attempt has been made to increase this distance, altho it 
is obvious that any distance, depending only upon the 
power of the sending instruments, can be bridged in this 
manner, 
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That this system proved of immense value during the 
war can he readily tmagined. Our signal corps men for 
that reason never were troubled with the communication 
lines in their rear, as long as there was a live tree about. 
No conspicuous wire aérial was needed for their radio 
work ; code messages flew back and forth from the most 
extended points of our lines, right under the Germans’ 
noses, who never suspected innocent-looking trees as 
being the carriers of priceless information. 

General Squier thinks that the tree aérial will soon 
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supplant the wire antenna entirely; even the big com- pS 
mercial stations, he thinks, can make excellent use of his 4b 
discovery. The radio amateur particularly, will find the  |B@ 





trees about his house a new and welcome source for his 
experiments. Many parents and landlords object to un- 
sightly aerials on or about the house. An innocent-look- 
ing tree—if there is one near at hand—now solves the 
problem for the ambitious amateur. And the higher the 
tree, the better the results. 

The new botanical antenna, on the other hand, brings 
us many new and interesting problems. One—and a 
curious one at that—is: How to figure the wave length 
of such an aérial! No doubt General Squier has, or will 
work out a standard formula for us. Undoubtedly, too, 
the wave length will vary from year to year—due to the 
growth of the tree. Then, too, in Spring, before the 
leaves are on the tree, the wave-length should be slightly 
less than in the summer time, due to the smaller area 
and resultant capacity. Also it would seem that in the 
winter time, the wave-length of the tree would be much 
less than in the Spring, due to the conducting sap re- 
ceding from the branches. 

Suppose you were to “spike up” every tree in a small 
wood—say, a thousand trees! The enormous area ex- 
posed to the ether, would theoretically give us a wonder- 
fully effective antenna. We say theoretically, because 
we do not know how the immense added capacity would 
affect our instruments. 
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The New Social Order 


5 Sebi way is being prepared for a social order more 
wonderful than anything ever heretofore dreamed of; 
the conflict of modern science with theology; the study of 
comparative religions; the tremendous power of new 
social movements; all of these are but preparing the way 





for the new order. 


Men, now understand that for 
every condition there is an adequate 
and definite cause, so that when a 
given result is desired, they seek 
only the cause by which this result 
may be obtained. 


The discovery of a reign of law 
marked an epoch in human progress. 
It eliminated the element of uncer- 
tainty and caprice from the lives of 
men, and substituted law, reason 
and certitude. 


These laws operate with scientific 
exactitude and those who have suc- 
ceeded in obtaining a working 
knowledge of them, are enabled to 
break the bonds of environment; 
control elementary forces and utilize 
the potentialities of Infinity. 


The Master Key tells of these won- 
derful Natural Laws and therefore 
substitutes definite principles for 
uncertain and hazy methods. An 
understanding of this scientific truth 
is the imperative condition, the un- 
derlying verity, the necessary prec- 
edent to every truly successful busi- 
ness or social relation. 


Men are finding that permanent 
success is built upon honor, not upon 
dishonor; they are finding that the 
greatest and most penetrating mind 
loses its way hopelessly and can form 
no conception of the results of an 
action based upon a false premise. 


The Master Key avoids theory, 
speculation and abstractions of all 


kinds. It confines itself to the oper- 
ation of natural laws. These laws 
are clear, concise, definite and pos- 
itive and can be demonstrated by 
any one. 


The Master Key is not interested 
in conditions or effects, but in the 
cause by which the effects are pro- 
duced; it is therefore limitless and 
has rewards hardly to be expressed 
in words. 


All conditions are the result of the 
operation of this law, but unfortu- 
nately, the law will operate to our 
disadvantage just as readily as for 
our benefit and for this reason many 
are unconsciously creating discor- 
dant, destructive, inharmonious, 
poverty stricken conditions instead 
of conditions of health, abundance, 
elegance, beauty, refinement and 
wealth. It is simply a question of 
understanding; a question of know- 
ing how to take advantage of natural 
laws. 


lf you have any objective in life, 
which you have not as yet succeeded 
in taking, or if you wish to change 
any condition, physical, mental, 
financial or environmental, or if you 
wish to add an asset of inestimable 
value to your present resources, the 
Master Key has a message for you. 


A copy will be sent to any address 
without cost or obligation of any 


kind. 


Cuarces F. Haanet 
423 GRANITE BUILDING 


ST. LOUIS, MO. 


You benefit by mentioning the “Electrical Experimenter” when writing to advertisers. 
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RENULIFE ELECTRIC CO. 


€37 Marquette Sidg.. Detroit, Mleh, 


Please send without odligation, your book *‘Health.”’ explain. 
ing Violet Ray treatments with Renullfe Geucrstors: atao give 
fulh gurticulars as to Its opplication for eDments ehecked below 


and Special Information 


TREATS SUCCESSFULLY 


. Abseessea eFacts? Neursigia§ Obesity 

. Anemit oe: Failing Hats o-Paln In Abdomen 

+ Atthmst «.Fembie Com. and Chese 
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. Glarkheads . Gout .Pimptes 
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your own home. 


How Violet Ray Benefits 


Electricity from your light socket is 
transformed into health and beauty- 
giving Violet Ray—powerfully effec- 
tive, yet gentle. soothing, perfectly 
safe. Voltage is raised from ordinary 
lighting current to thousands of rolts, 
giving tremendous penetrative force. 
The irresistible. 
revitalizing pow- 
ers of Renulrfe 
Violet Ray are 
carried at once to 
every nerve cell, 
fibre and part of 
body. Blood is 
enriched and 
purified by a flood of oxygen, giving 
added vitality and strength. As- 
|similation and digestion improved— 
® functions restored to normal—extra 

supply of fresh blood quickly brought 

to area treated, removing congestion 

andsupplying nourishment. While re- 
lieving pains andaches, the manifest re- 
sults of disorders, it 
removes the deep- 
seated cause; com- 





Renulife Violet Ray 


HIGH FREQUENCY GENERATORS 


Offered on a Most Liberal 
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T YOURSELF 
“ With The 
W onderful 


Restorer 


VIOLET 
» RAY 





You Can Have Bodily Vigor, Success-Attain- 
* ing Energy, Attractive, Healthful Beauty 


All at practically no cost—The great benefits of the 
Violet Ray treatments heretofore only procurable at bi 
expense from physicians and beauty specialists are now available in 
Look over list of treatments below. 


big 
Send for particulars. 
Painless Electricity 


Science has modified electricity that 
the weakest may stand its force with- 
out fear or pain. Every tissue and 
fibre is saturated, patient experiencing 
only a sensation of relief, as if standing 
ina ray of sunshine. Violet Ray high 
frequency has no comparison with old, 
crude, electrical 
batteries and 
shocking current. 
Every jar and 
shock ts removed. 
The effects are 
marvelously 
rapid. Relief can 
be given im one 
or more treatments. Often cures 
are accomplished in that time. It 
is positive and certain in action. 
If you value your health. and want 
to keep or restore your good looks 
and gain vitality, throw away medi- 
cine bottles—take this sensible, scien- 
tific means. Violet Rays work with 
nature. Every 
day's delay 
makes relief more 


bines the benefits of difficult. 
electricity. vibra- TR IAL P LAN Send for Book- 
tion, exercise, Learn the Wonderful Bencfits let, “Health vi 
stimulation and by Actual Use et, ealf 2 ula 
oxidation. Violet Ray. 


RENULIFE ELECTRIC CO., 637 Marquette Bldg., Detroit, Mich. 


CANADIAN RENULIFE ELECTRIC CO. 


237 Netting Bldg., Windsor, Ont. 


SALES REPRESENTATIVES 
WANTED 





Unequaled for scalp 


} Brings beauty par- 
and hair 


Jor to your home 
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Inhaling ozone. For 
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New Stomachs for Old 
In 48 Hours 


HOUSANDS of 

people who suffered 

for years with all 
sorts of stomach trouble 
are walking around to- 
day with entirely  re- 
made stomachs—stom- 
achs which have been 
re-made in from 48 to 72 hours! They 
enjoy their meals and never have a 
thought of indigestion, constipation or 
any of the serious illnesses with which 
they formerly suffered and which are di- 
rectly traceable to the stamach. 

And these surprising results have been 
produced mot by drugs or medicines of 
any kind, not by foregoing substantial 
foods, not hy eating specially prepared 
or patented fools of any kind, but by 
eating the plainest, simplest foods 
correctly combrned! 

These facts were forcibly brought to 
my mind by Eugene Christian, the emi- 
nent Food Scientist, whois said to have 
successiully treated over 23,000 people 
with foods alone! 

As Christian says, man is what he 
eaty. What we take into our stomachs 
today, We are tomorrow. Food is the 
squrce of all power, yet not one person 
in 2 hundred knows the chemistry of 
foods as related to the chemistry of the 
body. The result 1s we are a nation of 
“stomach sufferers.” 


Christian has proved that to eat good, 
simple, nourishing food is not necessarily 
to eat correctly. In the first place, many 
of the foods which we have come to re- 
gard as good are in reality about the 
worst things we can eat, while others 
ilat we regard as harmful have the most 
food value. 

But perhaps the greatest harm which comes 
from eating blindly is the fact that very often 
two perfectly good foods when eaten at the 
game meal form a chemical reaction in the 
ttormach and literally explode, liberating dan- 
geraus laxic poisons which are absorbed by 
the hlowd and circulate throughout the system, 
forming the root of all or nearly all sickness, 
the first indications of which are acidity, fer- 
mentation, gas, constipation and many other 
sympathetic ils leading to most serious con- 
Eequcnces, 

Amd yel just as wrong food selections and 
combinations wil] destroy our health and ef- 
ficiency, so will the right foods quickly create 
and maintain bodily vigor and mental] energy. 
In my talk with Eugene Christian, he told me 
of some of bis experiences in the treatment of 
disease through food—just a few instances out 
of the more than 23,000 cases he has on record. 


One case which interested me greatly was 
that of a young business man whose efficiency 
had heen practically wrecked through stomach 
acidity, fermentation and constipation, result - 
ing in physica] sluggishness which was natura)l- 





HRISTIAN 


By R.S. Thompson 


ly reflected in his ability ta use his mind. He 
was twenty paunds underweight when he first 
went to see Christian and was so nervous he 
couldn’t slecp. Stamach and intestinal gases 
were so severe that they caused irregular heart 
action and often fits of great mental depression. 
As Christian describes it, he was not 50 per 
cent efficient either mentally or physically. Yet 
in 24 hours, by following Christian’s sugges- 
tions as to food, his constipation was relieved, 
although he had formerly been in the habit of 
taking large daily doses of a strong cathartic. 
In five weeks every abnormal symptom had 
disappeared—his weight having increased 6 Jhs. 
In addition to this, be acquired a store of phys- 
ical and mental energy so great in comparison 
with his former self as to almost helie the 
fact that it was the same man. 


Another instance of what proper food com- 
binations can do almost overnight was that of 
a man one hundred pounds overweight whose 
only other discomfort was rheumatism. This 
man's greatest pleasure in life was eating. 
Though convinced of the necessity, he hesitated 
for months to go under treatment, believing 
he would be deprived of the pleasures of the 
table. He finally, however, decided to try it 
out. Not only did he begin losing weight with- 
in a few hours, regaining his normal figure in 
a matter of weeks, but all signs of rheumatism 
disappearing, and he found the new diet far 
more delictous to the taste and afforded a 
much keener quality of enjoyment than his 
old method of eating, and wrote Christian a 
Jetter to that effect. 


But perhaps the most interesting case that 
Christian told me of was that of a multi-mil- 
lionaire—a man 70 years old, who had bee 
traveling with his doctor for several years in 
a search for health. He was extremely emaci- 
ated, had chronic constipation, Jumbago, and 
rheumatism. For over twenty years he had 
suffered with stomach and intestinal trouble 
which in reality was superaciduous secretions 
in the stomach. The first menus given him 
were designed to remove the causes of acid- 
ity, which was accomplished almost overnight. 
And after this was done he seemed to undergo 
a complete rejuvenation. His eyesight, hear- 
ing, taste, and all of his mental faculties be- 
came keener and more alert. He had had no 
organic trouble—but he was starving to death 
from malnutrition and decompasition—all 
caused by the wrong selection and combination 
of foods. Almost immediately after following 
Christian’s advice this man could see results, 
and after six months he was as well and strong 
as he had ever been in his life. 


_ These instances of the efficacy of right cat- 
ing I have simply chosen at random from per- 


haps a dozen Eugene Christian told me of, 
every one of which was fully.as interesting, 
and they applied to as many different ailments. 
Surely this man Christian is doing a great 
work. 

T know of several instances where rich men 
and women have been so pleased with what 
he has done for them that they have sent him 
a check for $500 or $1,000 in addition to the 
amount of the hill when paying him. 

There have been so many inquiries from all 
parts of the United States from people seeking 
the benefit of Eugene Christian’s advice and 
whose cases he is unable to handle personally 
tbat he has written a little course of lessons 
which tells you exactly what to eat for health, 
strength and efficiency. This course is pub- 
lished by The Corrective Eating Society of 
New York. 

These lessons, there are 24 of them, contain 
actual menus for breakfast, luncheon, and din- 
ner, covering every candition of health and 
sickness from infancy to old age and for all 
occupations, climates, and seasons. 

Reasons are given for every recommendation 
based upon actual results secured in the auth- 
or’s many years of practice although technical 
terms have been avoided. Every point is ex- 
plained so clearly that there can be no possible 
misunderstanding. 

With these lessons at hand it is just as though 
you were In persona] contact with the great 
food specialist, because every possible point is 
so thoroughly covered that you can scarcely 
think of a question which isn’t answered. You 
can start eating the very things that will pro- 
duce the increased physica] and mental energy 
you are seeking the day you receive the lessons, 
and you will find that you secure results with 
the first meal. This of course, does not mean 
that complicated illnesses can be removed at 
one meal, hut it does mean that real results 
can nearly always be seen in 48 hours or less. 

If you would like to examine these 24 little 
Lessons in Corrective Eating, simply write 
The Corrective Eating Society, Department 
1646, 443 Fourth Avenue, New York City. It 
is not necessary to enclose any money with 
your request. Merely ask them to send the 
lessons on five days’ trial, with the understand- 
ing that you will either return them within 
that.time or remit $3.00, the small fee asked. 

The reasons that the Saciety is willing to 
send the lessons on free examination without 
moncy in advance is because they want to 
remove every obstacle to putting this know]- 
edge in the hands of the many interested 
people as soon as possible, knowing full well 
that a test of same of the menus in the les- 
sons themselves is more convincing than any- 
thing that can possibly be said about them. 


Please clip out and mail the following form instead of writing a letter, as this 
is a copy of the blank adapted by the Society, and will be hanored at once 


FRESE ERR ER ET FSET PRE ETRE PASTOR AE TTA ATER PRTC R RRR SRE EE ESOP ERP EAST PPO ROG RPP R ERTS LEP RSPR CO RDP P REO RCECE EE TE TSEC T HDT P RETRACTOR LORtHEe 


CORRECTIVE EATING SOCIETY, 


Dept. 1646, 443 Fourth Ave., New York City. 


You may send me prepaid a copy of Corrective Eating in 24 Lessons. I will either remail 


them to you within five days or send you $3. 


OME oven ose cee a se see eo 
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It contains the follow- 
ing 44 chemicals: 


Alum Al, (SO,).. (NH) .SO, 
Antimony (powdered) (Sb) 
Ammonium Aqua 
(NH3+H-0) 
Ammonium Carbonate 
(NH), CO, 
Ammonium Chloride (NH,C)) 
Ammonium Sulphate 
(NH,). SO, 
Barium Chloride (BaCl,) 
Borie Acid (H,BO;) 
Brimstone (Sujphur) (5S) 
Calcium Chloride (CaCt,) 
Calcium Oxide (CaO) 
Calcium Sulphate 
(CaSO,2H-:0O) 
Charcoal (Carbon) (C) 
Chioride of Zine (ZnC!-) 
Copper Sulphate (CuSO,) 
Ferrous Sulphate (FeSO,) 
Ferrous Sulphide (FeS) 
Clycerol (Clycerine) 





C3H;(O )s 
Hydrochloric Acid (HC) 


lodine ()) 
Iron Chloride (FeCt.) 
lron Oxide (Fe-.O;) 
Lead Acetate Pb (C>H;0-). 
Litmus Paper 
Magnesium Carbonate 
iMgCo,) 
) 
} 


Manganese Dioxide (MnO 
Mereury (Quicksilver) (H 
Nickel Chlaride (NiClq) 
Oxalic Acid (H,C,0,) 
Sodium Bicarbonate 
{NaHCO,) 
Sodium Borate (NaBO.) 
Sodium Carbonate (Na.CO,) 
Sodium Chloride (NaCl) 
Sodium Nitrate (NaNOs) 
Sodium Phosphate 
(Na.-HPO,) 
i} Sodium Sulphate (Na-SO,) 
Sodium Sulphite (Na.SO,) 
i} Stannova Chloride (SnClI.) 
| Sulphate of Nickel (NiSO,) 
| 


2 


v7 


Sulphete of Zine (ZnSO,) 
Sulphurie Acid (H.SO,) 
Tin (Granulated) (Sn) 
Zinc (Metal) (Zn) 

Zinc Carbonate (ZnCO,) 


are furnished: 
One Standard Washhottle 
One Alcohol Lamp 


One Conica! Glass Measure 


The following apparata 
One Erlenmeyer Flask 


One Glass Funnel a} 


fii One Delivery Tuhe j 
Six Assorted Test-Tuhes 
One Test-Tube Holder | 
Ten Sheets of Filter Paper | 

| One Glass Dropper iT 

One Spoon Measure | 

Glass Tublng 

One book contelning Trea. || 

tise on Elementary Chemls- | 

try and 100 Chemleal Ex- | 

Periments ta he perfarmed 

with thla outfit, 
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Chemical Laboratory 
We present herewith to our friends our new E. I. Co. Chemical Labora- 
tory which contains real chemicals and apparata to perform rea] chemical 


experiments. 


This outfit is not a toy, put up merely to amuse, but a 


practical laboratory set, with all the chemicals, apparata and reagents 
necessary to perform real work and to teach the beginner all the secrets 
of inorganic chemistry. With this outfit we give free a book containing 
a Treatise in Elementary Chemistry, useful data and recipes, and 100 


instructive and amusing experiments. 


DESCRIPTION OF THE OUTFIT: 


The outht consists of forty-four (44) Chemicals all 
~» P. (chemical pure) put up in appropriate wooden 
boxes, glass bottles, and hermetically closed jars. The 
acids are put up in glass bottles, with ground-in glass 
ftoppers and there is 2 sufficient quantity of chemicals 
supplied (mostly one to two ounces) enough to make 
dozens of experiments with each. See list of Chemi- 
cals herewith. 

The apparata furnished are all of the best obtainable 
make and of standard Jaboratory size and shape. 
list of the 17 pieces of apparata furnished with this 
outht is printed also herewith. 

he Instruction book is a real Chemistry Course 

for the Beginner. Some of the Contents are: Divi- 
sion of Matter: This is a Treatise on Elementary 
Chemistry and deals with the theory of the Ele- 
meuts, Molecules and Atoms, etc. Chemica) Nomen- 
clature. This explains in simple language the deri- 
vation of the chemica) names of the Elements and 
their compounds. There is a chapter on Lahoratory 
Operations; Clase Working; First Aid; Fire Ex- 
tinguishers; Experimerters’ Aphorisms, etc. 


A good part of the book is devoted to Weights and 
Measures. The Metric System, the English system 
and the VU. S. System are fully explained. 


The following tables are furnished: Symbols and 
Atomic weights of the Elements; Measures of Weights, 
Volume, Capacity and Length; Per Cent solutions; 
Conversion of Measure expressed in parts; Poisoos 
and their antidotes; Technical and common name of 
chemical substances; Formulas for Cleaning various 
substances, etc., etc. 


Among the 100 Experiments are: 


How to make chemical tricks; How to make invisible 
and Magic inks; How to test flour; How to test soil; 
How to Make Chlorine Gas and smoke (German War 
Gas); How to bleach cloth and flowers. How ta pro- 
duce Oxygen and Hydrogen; How to make chemical 
colors: How to test Acids and Alkalies and bundreds 
of interesting hints and formulas. 


The price is still $5.0OQ 


Shipping Weight 10 Ibs. 


(Can be shipped by Express only.) 


THE ELECTRO IMPORTING CO., Mfrs. 


231 FULTON STREET 





TRADE MARK 





Send your order today ta: 






NEW YORK CITY 





TRADE MARK 


See our full page Ad, on page 182 for Free Cyclopedia 
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ow I Stopped korgetting 
In One Evening 





How in One Evening I Discovered the Secret of a Good Memory and 
in Six Months Increased My Business One Hundred Thousand Dollars 


HO would ever have thought that 
WV a $100,000 increase in my business 

would come from a simple secret 

learned tn one evening. «And yet, 
that is just what happened. I look back on 
it today, and can hardly believe that it is 
only six short months since I learned 
from David M. Roth, the famous mem- 
ory expert, how to make my memory do 
wonderful things that I never before 
dreamed possible. 


I consider the evening I met Mr. Roth one 
of the rnost inomentous in my life. It was 
at a dinner of the Seattle Rotary Club. Mr. 
Roth was present and started his exhibi- 
tion by asking sixty of those present to 
introduce theinselves to him by name. Then 
he requested a gentleman at the blackboard 
to write down names of firms, sentences 
and mottos on numbered squares, mean- 
while sitting with his back to the writer. 
After this, he was asked by vartous Rota- 
rians to tell what was written down in the 
specific squares. Mr. Roth gave the entire 
list without a mistake. After finishing with 
this, Mr. Roth singled out and called by 
name the sixty men to whom he had been 
introduced earlier, and who in the mean- 
time had changed seats and mixed with 
others present. 


After the meeting, I was introduced to Mr. 
Roth by a mutual friend, and congratulated 
him upon his marvelous feats of memory. 
To my surprise, Mr. Roth said. “Why, Mr. 
Gerard, such things are nothing at which to 
marvel. Anyone can do these things and 
even greater things with his memory. A 
good memory is not a gift. Any person 
of average intelligence can easily develop 
his memory. I, myself, am an example of 
this fact. As a young man my memory 
was so poor I could hardly remember a 
man’s face or name 20 seconds. I soon 
realized that this bad memory would scare 
away any chance I had for success. Right 
then and there I determined to improve 
my memory. And now, after 20 years of 
attention to the subject, I feel that I can 
do as much for other people's memories as 
I have done for my own. I have recently 
finished work on a simple and practical 
course through which anyone can iniprove 
his memory until it becomes a veritable 
sponge for absorbing facts, faces, names 
and all the information one wants to re- 
member. This course contains all of my 
secrets and principles. If you will write to 
my publishers in New York, the Indepen- 
dent Corporation, you can make arrange- 
ments for examining the course without 
charge.” 


Needless to say I wrote the Independent 
Corporation, asking to examine the course. 
In a few days I received the seven lessons 
together with a little booklet of letters from 
many men telling what they had already 
done through the aid of the course. It 
was very encouraging for me to read the 
letter from C. Louis Allen, who at the 
age of thirty-two became president of the 
million dollar Pyrene Manufacturing Com- 
pany, and is now the president of the Sales 
Company bearing his name. 


“Now (says Mr. Allen) that the Roth 
Memory Course is finished I want to tel! 


You benefit by mentioning the “Electrical Experimenter” when writing to advertisers, 


By William Gerard 


you how much I have enjoyed the study 
of this most fascinating subject. Usually 
these courses involve a great deal of drudg- 
ery, but this has been nothing but pure 
pleasure all the way through. I have de- 
rived much benefit from taking the course 
of instruction and feel that I shall continue 
to strengthen my memory. That is the best 
part of it. I shall be glad of an opportunity 
to recommend your work to my friends.” 


You may be sure that after reading the 
balance of the letters telling of real results, 
I went right at the course that very eve- 
ning. E expected to find the lessons “brain 
breakers’, but to my surprise, the Roth 
Course was as easy and fascinating as a 
game. I hated to put it by that evening and 
surprised my wife by repeating backwards, 
forwards and all ways fifty words of all 
sorts. My wife could not understand how 


‘a person with a memory so poor as mine 


could do such a thing after only about 
one hour’s study. But the course gives the 
secret of a good memory right at the start. 
I played the memory improving game for 
a few minutes each evening for a mouth. 
And the further I got the more fascinating 
the game became. Long before a month 
was up I had amazed my ‘family and my 
friends on a number of occasions by vari- 
ous memory feats, and to them the astound- 
ing difference in my memory was nothing 
short of a miracle. 


And now, my memory behaves so efficiently 
that my business has felt the impetus of 
my increased mind power and has respond- 
ed in-a joyously lucrative fashion. Within 
the last six months my sales have jumped 
up $100,000—2with no “war-baby” or exter- 
nal force to boost my business. 


The reason 1 know that my business ex- 
pansion is due to my own increased power 
is that —f seem to have a new grip upon 
affairs. I employ old facts and experiences, 
give them a new twist and have thereby 
revitalized my business methods. I now 
remember and apply all that I have heard 
other people have learned. Nothing slips 
my mind that can be used to some Dusiness 
advantage. I find and store in my new, 
iron-bound memory real nuggets of facts 
and experiences that other people casually 
let drop. When a condition arises, I just 
seem to Open a certain drawer of my mind, 
then take out and marshal together all facts 
and precedents that I have learned. My 
memory has become an ally that never fails 
to help me push my business ahead “on 
high.” 

I now seize many golden opportunities that 
before would have slipped by and been out 
of reach by the time I woke up. 


You see the Roth Course has done vastly 
more for me than merely teach me how to 
remember names and faces, telephone num- 
bers, etc. It has done more than make me 
a more interesting talker. [It has done 
more than give me confidence in myself. 


Mr. Roth’s Course has endowed me with 
new business perspective. It has made me 
a keener observer. It has given me a new 
sense of proportion and values. It has given 
me visualization—which after all is the true 
basis of business success. 





E fee] that E owe the Roth Memory Course 
a great dcbt—in fact, a $100,000 debt. I feel 
that telling my story to the readers of The 
Electrical Experimenter Magazine ts only 
a small payment for what the course has 
done for me. Any power that can increase 
a man’s business $100,000 and increase his 
mind power 90% deserves that man’s sin- 
cere and truthful endorsement. I snoz that 
this is what the Roth Memory Course has 
done for me and for my business. Not 
alone am I happy to be able to tell my story 
as it happened, but I am gratified to know 
that anyone can do the same thing. A 
mere glance over the first lesson will show 
that there is a course, not for “high brows” 
who love to bathe in theory, but practical 
and easy instructions for every man. wo- 
mai or child, who knows the enormous 
value of a good substantial memory. This 
same hand of mine that gave out $5 for 
the Roth Course took in $100,000 as a 
result, and in telling my experience, I feel 
that in a small way, I am repaying the 
great debt that I owe to the David M. 
Roth Memory Course. 
WILLIAM GERARD. 


AMAZING MEMORY FEATS 


Any man, woman or child of average intelligence 
can easily and quickly acquire a sure and exact 
memory. 


When David M. Roth, the famous expert, first 
determined to cultivate his memory he did it be- 
cause he had a poor memory. He actually could 
not remember a man’s name twenty seconds. He 
forgot so many things, that he knew he coutd not 
succeed unless he did learn how to remember. 


Today there are over ten thonsand people in the 
United States whom Mr. Roth has met at different 
times—most of them only once—whom he can 
name instantly on sight. Mr. Roth can, and has 
hundreds of times at dinners.and lectures, asked 
from fifty to one hundred people to tell him their 
names and telephone numbers. and business con- 
nections, and then, after turning his back while 
they changed seats, has picked each one out by 
name and told him his telephone number and 
business. 


These are only a few of the scores of other 
cqually “‘impossihle” things that Mr. Roth does— 
and yet a few years ago he could not remember a 
man's name twenty seconds. You too can do these 
wonderful things. 


SEND NO MONEY 


So confident is the Independent Corporation, the 
publishers of the Roth Memory Course, that once 
ee have an opportunity to see in your own home 
ow easy it is to double, yes triple your memory 
powcr in a few short hours, that they are willing 
to send the course on free examination. 


Don’t send any money. Merely mail the conpon 
or write a letter and the complete course will be 
sent, all charges prepaid, at once. {If you are not 
entirely satished send it back any time within five 
days after you receive it and you will owe nothing. 
On the other hand. if you are as pleased as are 
the thousands of other men and women who have 
used the course, send only $5 in full payment. 
You take no risk and you have everything to gain, 
so mait the coupon or a letter now before this re- 
markable offer is withdrawn. 


Independent Corporation 


Publishers of The Independent Weekly 


Dept. R-1106 119 West 40th St., New York 


Please send me the Roth Memory Course of 
Seven lessons. I will either remail the course to 
you within five days after its receipt or scnd you 
$5 in full payment of the course. 


TPO) eic-a Sacer » weryaoetaeal 
Address 
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Master Electricity By 
Actual Practice 


The only way you can become an expert is by doing the 
very work under competent instructors, which you will be 
called upon to do later on. In other words, /earn by doing. 
That is the method of the New York Electrical School. 


Five minutes of actual practice properly directed is worth 
more to a man than years and years of book study. Indeed, 
Actual Practice is the only training of value, and graduates 
of New York Electrical School have proved themselves to 
be the only men that are fully qualified to satisfy EVERY 
demand of the Electrical Profession. 


The Only Institution of the Kind 
in America 


At this “Learn by Doing” School a man acquires the art 
of Electrical Drafting; the best business method and ex- 
perience in Electrical Contracting, together with the skill 
to install, operate and maintain all systems for producing, 
transmitting and using electricity. A school for Old and 
Young. Individual instruction. 


Over 5,500 Graduates are Successful Men 
in the Electrical World 


No previous knowledge of electricity, mechanics or mathematics 1s 
necessary to take this clectrical course. You can begin the course now 
and by steady application prepare yourself in a short time. You will 
be taught by practical electrical experts with actual apparatus, under 
actual conditions. 


Let us explain this course to you in person. If you can’t 
om me eee call, send now for 64-page book—it’s FREE to you 


New York 


29 W. 17th St., New York, N. Y. 
f 
lee aot Electrical School 
29 West 17th Street, New York 


You benent by mentioning the “Licctrical Expertmenter” when writing te advertisers, 


Please send FREE and without obligation to 


me your 64-page book. 


_._ LADDRESS) 
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Listening to Theat 


E of the present generation have 

seen the dictograph or supersensi- 

tive telephone, applied to almost 

every purpose imaginable, from 

listening to the whispered machi- 

nations and plottings of criminals to the 

honeyed words of the philanderous husband 
making love to a chorus girl. 

But now. comes the very latest applica- 

tion of the dictograph, for the purpose of 
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The microphones or sound-detecting ap- 
paratus, camouflaged so as to be invisible, 
are secured on the backs of the various 
chairs in the orchestra or balcony, and are 
connected up with separate wires leading to 
a switchboard in the manager’s office, so 
that as the switch is turned, the respective 
microphones are switched into circuit al- 
ternately. The current modulations set up 
by even a whisper several feet away from 


Psa tanta the! 
Diaees 


BE SLAGTESD Veet Te | 
eee ee | ee ah 


i 
e 
* 
4 
i 
* 
+ 
. 
* 
s 
: 
6 
4 
’ 
’ 
4 
‘ 
* 
‘ 
Lo 


WI see 
+ 7 
f 
























' 
4 


Ht. hve 






er Critics 


boxes behind poriteres, and ta many other 


advantageous and inconspicuous positions. 


It is rather difficult to conceal them in the 
foyer, but by a little clever subterfuge and 
ingenuity exercised by the engineers having 
charge of the installation, this problem is 
quite easily solved. For instance, an old 
trick of the showman may be put into 
play, namely, that to allay suspicion on any 
trick, you must convince the public that 


Copsright, 1919. by E. P. Co. 


A New Idea Tried Out in a Chicago Theater—Eavesdropping on the Critics in the Audience. The Remarks of These Self-appointed Dramatic 


Critics Prove Very Valuable to the Enterprising Theater Manager, As a Failing Show 
The Super-sensitive Microphone or "*Dictograph" Solves the Problem—the instruments, Distributed Thruout the Auditorium, 


a Real “HIt.’’ 


May Be Revised and Strengthened So As to Make 


Can Be Switched Onto a “Loud-talking Reproducer"” in the Manager's Office, in Any Order Desired. 


overhearing the criticisms of theater audi- 
ences, and it took Chicago to show us the 
way. In that city there is a large motion- 
picture theater completely equipt with dicto- 
graph transmitters or microphones. liberally 
sprinkled thruout the auditorium, so that 
the manager. by means of a small switch- 
board installed in his private office, may 
overhear the conversations. caustic or oth- 
erwise, regarding Bessy Tinkletoes and the 
merits and demerits of the corseted lead- 
ing man, not to mention the “villiun™ and 
the dashing, smashing "soubrette.” 


one of these microphones act on a loud- 
speaking telephone at the manager's desk. 
It is also possible to connect up such appa- 
ratus with a set of head receivers strapt to 
the ears, the same as in the regular dicta- 
phone sets used by crime investigators, 
after the fashion made fa:nous by Detective 
ayes and other defendeis of the common 
aw. 

Not only is it possible with such an ar- 
rangement to place microphones or sound 
detectors on the backs of seats in the au- 
ditorium, but they may be placed in the 
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everything is apparently as it seems; and 
bearing in mind P. T. Barnum’s famous 
Iines—"The public likes to be fooled,” and 
“There's one born every minute.’ we pro- 
ceed in the present case to do a little fool- 
ing of the public ourselves, and thusly do 
we do it; by placing the microphones 
in a series Of small ornamental horns about 
the lobby, in the bases of which there are 
also arranged loud-speaking telephone de- 
vices. Before the performance and during 
intermissions, when the fover and lobby 
(Continued on page 162) 
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Electric Drive on U. S. S. “New 


Mexico” 


By CHARLES M. RIPLEY 


HE hattleship New Aexrico is the 

pride of the United States Navy, 

and her clectric drive is the pride of 

the New Merico. How the ciec: 

trical machinery looks, how it works, 
why the electric drive is preferable to other 
forms of propulsion, how she looks inside 
and outside, is here related hy one of thie 
men who recently was a passenger on 
Unele Sam’s latest snperdreadnaught, riding 
hetween the Brooklyn Navy Yard = and 
Kockland, Maine. 

This latest leviathan weighs 32,000 tons 
and requires 32,000 horsepower or one 
horsepower per ton. Her weight is equiv- 
alent to a bar of iron weighing one pound 
to the foot and forming a band of tron 
from the North to the South Pole with 
cnouch in addition to reach from Maine 
aimost to the borders of Florida. She is so 
huge that it requires ten tugs to push her 
from her pier in Brooklyn Navy Yard out 
into the East River, From the platform 
called the “crow’s nest” at the top of the 
mast down to the Icvel of the water is 120 
feet, or equal in height to a_ ten-story 
building. 

The battleship can generate enough elec- 
tricity to run the giant General Electric 
Works and the Schenectady Railway Com- 
pany. 

Motors Drive Propellers, 

Like everything clse that is electrical, the 
New Mexico is the cleanest institution of 
her kind. There are no engines or turbines 
connected with the propeller shafts—only 
electric motors. There are no grates under 
the boilers—merely oil burners. There 1s 
not a coal or ash shovel on the ship; nor 
are there any cinders, smoke, dust, or soot. 

The New Mexica “coals” thru a 6-in. 
hose, that is because she burns only oil for 
her power. The total oil capacity of the 
dozen or more compartments is 3400 tons 
or 6,800,000 Ibs., or nearly a million gal- 
lons. If the New Aerico were an auto- 
mobile with a mileage of 20 miles per gal- 
lon, this amount of oi! would drive her 
close to 20 million miles or a distance equal 
to 80 times to the moon. But a 32,000-ton 
battleship does not equal the mileage of a 
flivver, for it weighs as much as 60,000 of 
those vehicles, and must plow thru the 
water displacing her own weight of water 
each time she runs her own ftength, 624 
feet. The cost of ftiel is more important 
on ship board than on land, and this is 
emphasized by the fact that on the 2,000- 
mile trial trip alone she will displace over 
620,000,000 tans of water. 

From Ojl to Electricily. 


Following the energy of the oil fuel thru 
the different processes until this energy 
drives the propellers electrically is an en- 
tertaining and instructive trip. Escorted by 
courteous officers, you start for one of the 
three boiler rooms. You must open and 
close several steel bulkheads in the water- 
tight compartment and descend steel tad- 
ders and stecl steps apparently equivalent 
to those in a five-story building. On the 
way down you must pass thru an “air fock” 
similar to those which give the excavators 
access to the caissons used in building the 
foundations of the skyscrapers 90) feet 
under Broadway, or in constructing the 
piers under tig bridges in the middle ot 
the river. Vhe officer who escorts you is 
very carcfnl to close the steel door be- 
hind you before he opens the one in front 
of you. 

High Air Pressure. 

No sooner are the holts loosened than 

you feel the increased air pressure swish 


into your cars. This is because the air in 
the fire-room is maintained at a higher 
pressure than the outside air. <All the air 
which the fireinen breathe is putnped air. 
There is more oxygen in a cubic foot of 
this air than there is in ordinary air. This 
increased pressure and increased oxygen 
are both useful in providing the proper 
combustion in the boiler. 
How Smoke Screens Are Made. 

If the Nez Aferico wishes to throw a 
sinoke screen, the men in the fireroom 
merely turn a few tiny hand valves in a 
'f4-in. pipe and. presto! inky blackness will 
vomit from the single smoke stack and 
blacken vast sea areas. This is a very mice 
study of how different mechanical mixtures 
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HE day of the all-electric super- 

dreadnaught, not to mention 
electrically driven iar vessels and 
merchant ships of smaller size, has 
arrived, In the present article Mr. 
Ripley gives us an interesting au- 
thoritative description af his trip on 
Unele Sani’s latest superdreadnaught, 
the “New Mexico”, with her 32,000 
horse-pawer electric propelling plant. 
Like everything else that is electric, 
the “New Mexico” is the cleanest in- 
stitution of her kind. There are no 
engines or turbines directly con- 
nected with the propelling shafts— 
only pawerful electric notors. There 


are no grates under the bailers— 


merely oil burners. Electrical pro- 
pulsion not only does away with re- 
versing turbines, but also does away 
with reduction gears, with their ac- 
companying mechanical loss. The 
battleship “New Mexico” ean travel 
a distance of 7,500 knots at 12 knat 
speed before it will be necessary to 
take on more fuel. The electric 
equipment totals nearly 100,000 horse- 
power, ineluding over 100 loud 
speaking telephones, nearly 200 elee- 
trie fans, eleetric gyroeseapic com- 
passes, and in facet “Electricity” rules 
the day everywhere abaut this mod. 
ern naval wander. 
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of oil and air will bring about different 
chemical combinations between oit and oxy- 
gen. One of these combinations eliminates 
smoke by effecting almost perfect combus- 
tion; while the other creates a heavy black 
smoke which will practically blindfold the 
enemy. And three little %4-in. pipes in 
each boiler are all that is needed to do this. 
Size of Boilers. 


It is said that no other 32,000-ton battle- 
ship has as few as nine boilers, There are 
three boiler rooms, each in a separate coim- 
partment, and each room contains three 
large boilers. Each of these nine hoilers 
ean deliver over 4,000 horsepower and con- 
tains three miles of 2-in. seamless pipes. 
Put end to end the pipes in all nine boilers 
would make a seamless tube 27 iniles long. 
The Pennsylvania has 12 boilers and the 
Oklahoma has [2, altho its tonnage is only 
27,500. 

The history of the steam engine shows 
that its inventor, James Watt, thruout 
his entire life opposed ary steam pressure 
higher than 5 to 10 lhs. per square inch. 
The New Mexico's loilers supply stcam at 
250 Ibs. per square inch! 

Superheated Steam. 


After the steam ts generated, and has 
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past thru the big pipe away from the water 
the botler, it is again brought in con- 
tact with the flames of the furnace and is 
superheated to a still higher temperature. 
Iu fact, as the steam leaves the boiler it is 
about 450° F., or hot cnough to melt solder 
and tin. 

Superheated stcam gives super-results. 
This is because the steam turbine is clast 
among engineers as a “heat engine” and the 
more heat that 1s supplied in this steam the 
nore energy is available for power. 


Two Power Plants. 


Fo. propulsion there are two electric 
power plants in separate compartments. 
They are way down low in the New Mesico 
close to the boilers. Each of these power 
plants alone is able to drive the hattleship 
at a speed of 18 knots. (A nautical mile, 
or knot, is 6,080 fect, as against 5.280 feet 
ina land mile.) 


Turbine Electric Plant, 

In two separate steel compartments 15 
by 45 ft. are located the two turbine gen- 
crator sets, cach not over 27 ft. long. The 
turbine itself is little larger than a heoers 
head of molasses faid over ori its side. Ii 
seems altnost incredible that this small ma- 
chine can generate 16,000 horsepower from 
steam. 

The engine rooms of most ships of the 
past have been a tangle of bemcling? and 
curving pipes, and in order to move about 
the inen had to stoop down to po onder 
them or chinh aver them of squecer be- 
tween them When one of these pines 
burst it practically meant the death of 
every man itt the engine room, One of 
the advantages of these power plant rooms 
in the New Mecico is the fact that there 
is only one steam pipe in the room, and that 
is only 16 ft, long. 

Steam Turbine. 

In each of these two power plants the 
steam turbines make clectricity for driving 
the battleship, Fram the outsicle the most 
interesting thing about these wondertul 
rotary steam engines, called turlines, is 
their small size, their licht weight, and the 
fact that they are so perfectly enclosed that 
you cannot see anything move, A. turbite 
of 16,000 horsepower wher compared in 
size and wei¢ht with the great triple ari 
quadruple expansion steam engine that had 
been used up until recent vears, is practt- 
cally a watch charm—a littl toy, There 
is only rotary motion in the steam tirclane. 

Inside the casing are ten wheels arranged 
side by side fike the coins are kept in @ 
bank. In the rims of all of these whrels 
are hundreds of luckets againet which the 
steain strikes. The stcain enters at one enul 
of the turbine and dashes agaist the 
buckets of exch of these wheels, one after 
the other: anid as it strikes agaist these 
buckets the wheels and the shaft to whheli 
they are fixi all turn around, This shale 
drives the clectric generator immediately 
adjacent, and in it the mechanical power 15 
turned into electricity. Then eteht copper 
wires only slichtl: larger than a garchet 
hose convey the [G44] horsepower thru the 
steel walls to the next compartment where 
the switchboard is located. Electric fans 
in the power plant ventilate the room and 
also coal the generator, and the heated air 
is pumped outsicle. 

The Switchboards. 

When the cight electric wires leave the 
power plant room, they yo to the electric 
switches hack of the switchboard. Here 
the ship is controlled upon receipt of in- 

(Continucd on page 183) 
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In England They Have Already Moorlng Towers Used to Take On and Put Off 


Passengers and Freight, It Having Been Proved That It Is Easler for an Airship 


to Anchor at a Lofty Height Than to Come Down and Dive Into a Shed. 


This 


Illustration Shows How the Woolworth Bulliding or Any Other Building Couid Be 
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Equipt With a Revotving Landing Tower, to Which the AirshipeCan Make Fast. 


Passengers and Freight Can Then Be Readily Landed. 


A Project of This Kind 


Is Entirely Feasible From an Engineering Standpoint. 


HEN the Zeppelin, that is, the 
rigid tpe of airship, first ap- 
peared it had many _ inherent 
jaults, Prohably the greatest one 
was the inflammable gas carried 
in the sectional bhallonets. 

As fast as the Zeppelins were constructed 
they were destroyed mostly by fire due to 
electric sparks, which set on fire the in- 
flammable hydrogen gas. 

Secondly, the landing arrangements as 
used by the Germans were very incfficient, 
aud it was not infrequent that the huge air- 
ship became wrecked when coming down to 
earth prior to cntering its mooring shed. 
In the air. the Zeppelin type is safe enough, 
and even the severest storms can be ridden 
out with comparative safety, that is, all 
storms except electrical storms, which not 
infrequently set the dirigibles on fire, due to 
hightuing. 

Recently, the English have proposed a 
novel manner for landing passengers, and 
no longer do the huge airships of the rigid 
type descend to earth to discharge their 
passengers or cargo. The device used is a 
sort of huge hitching post in the form of a 
high tower held fast by means of cables 
and stavs. The upper part of the tower has 
a revolving top section with which the nose 
of the airship comes into contact, and to 
this it 1s made fast. The passengers and 
cargo leave and enter by means of this re- 
volying top and descend or ascend to earth 
by means of elevators. These towers are 
anywhere from three to five hundred feet 
high, and the airship can “land” and make 
fast to the tower with comparative safety, 
as has heen actually demonstrated in Eng- 
land. 

It makes no difference which way the 
wind blows or how hard, the airship will 
simply take its position, similar to a wind 
vane, where it offers the least resistance 
to the wind. It will ride out the most se- 
vere storin very readily in such a position 
aud in compurative safety. This also has 
been actually demonstrated. 

The fire danger ts now heing reduced cn- 
tircly by the use of an American idea, 
helium gas, which has approximately the 
same lifting power as hydrogen, but which 
is absolutely non-inflaminable. 

It does secm that for many years to 
coine the rigid type of airship will probably 
he the one destined to cacry passengers and 
freight, while for a long time, the airplane 
will only act as a secondary unit, or as a 
feeder. In other words, the airship will be 
used to cover long distances, while the air- 
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Plane will cover short distances, fringing 
passengers and freight to the central! dirigi- 
ble depots. 

We have today airships with a capacity 
of 2,000,000 cubic fect of gas, and it will 
not be long until the 5,000,000 cubic foot gas 
dirigible will be in use. Aviation authori- 
ties think that such airships will be in op- 
Cration not later than 1923, 

When it is considered that the huge pres- 
ent-day English airships have a capacity of 
2,000,000 cubic feet of gas, and which can 
now cover a radius of 4,000 miles with- 
out coming down to earth or renewing 
their supplies, it will be seen that universal 
atrial transportation is a feature much 
closer at hand than is realized by most of 
us. 
There is little doubt that before this year 
has cnded one or more dirigihles will have 
crost the Atlantic Ocean. Flying at their 
present rate of speed, which is sixty miles 
per hour, it will he seen that the trip from 
London to New York will take only 2 to 2% 
days. The huge 5,000,000 cubic feet of gas 
airships will probably fly at the rate of 100 
miles per hour. The length of the trip will 
then he cut down to about 1% days. 

While the a¢rial tower which we discust 
above is probally satisfactory. it has many 
objections, the most important one being 
that it is an expensive item, and, moreover, 
if the airship is to rely upon such a struc- 
ture, it will be almost mnpossible for it to 
come down to earth to land passengers 
except at such points where the mooring 
towers are located. This is a clear disad- 
vantage. 

In the accompanying illustration the 
writer wishes to advance an idea which so 
far has not heen tried out. but which can 
he readily adapted. The idea is simply to 
moor the dirigible by means of four cables, 
which are thrown from the acrial flier. 
The passengers then will be able to ascend 
or descend from the airship by means of 
lizht elevators operated between the dirigi- 
ble and carth. These clevators, electrically 
operated, need uot be very heavy and can 
be constructed of aluminnm, duralumin, or 
some such material. The power to operate 
these elevators can be taken from the en- 
gines of the dirigtble itself, and i will he 
quite an easy matter to take from fifteen 
to twenty passengers on a single trip. 

Our illustration shows the city of Lon- 
don, in the year 1925, with one of these 
dirigibles made fast to the atrial cepot; 
we see here two clevators operating and 
taking On passengers and freight. The air- 
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The Heart of London as {t Will Appear Very Shortly When the Plans Now Undergoing Completion Are Realized. it Having Been 
Demonstrated That It Is Very Difficult to Bring Down the Huge Airships to the Ground—Many Zeppelins Having Been Wrecked That 


Way—lIt Has Been Proposed to ‘‘Land’” Airships on Top of Specially Elevated Stations as Here Shown. 
Anchored by Means of Four or More Steel Cables. 
Freight Can Ge Taken on or Put off, as Qur Illustration Clearly Depicts. 
Under Way to Make This Feature a Realization. 


The Airship would Be Simply 


Then, by Using a Number of Light Elevators or Lifts. the Passengers as Well as 
This Is Not a Dream of Tomorrow, but Plans Are Actually 
it whi) Be Seen That the Airplanes Merely Act as a Sort of *‘Feeder’® and They Will 


Be Used Mostly to Bring Their Passengers or Freight to the Trans-Atiantic Landing Station. 


ship shown belongs to the regu- 
lar trans-Atlantic Service and 
makes the trip between London 
and Perth, Australia in 41% days. 
Should it become necessary to 
discharge or take on freight at 
non-important centers, it will be 
a simple matter to moor the air- 
ship by means of its cables even 
over a city which has no elabo- 
rate landing station. Nothing 
but four points to which to make 
the cables fast are required. The 
elevators which are carried by 
the airship will do the rest. 

Our cover illustration shows a 
spectacular method of an aérial 
rescue at sea, which immediately 
demonstrates the practical use of 
these elevators. Indeed, the air- 
ship does not need to make fast 
to the wrecked airplane; it will 
keep its position simply by run- 
hing either one or more of its 
propellers in order to keep from 
drifting. This is quite simple 
even for the present-day airship, 
as it is possible by means of its 
propellers to hover over a cer- 
tain spot even with a strong wind 
blowing. In this case, the eleva- 
tor cables only are made fast to 
the wrecked flyer, the gasoline 
tanks of which have been set on 
fire. After the elevator cables 
are made fast, it will be a com- 
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Photo (c) Western Newspaper Union 
This Remarkable Snapshot Shows One of Our Navy’s Dirigibles 
Rescuing Two Airmen Who Recently Fell Into the Sea with 


Thelr Flying Boat off Key West, Florida. One of the Aviators 
Can Be Seen Climbing up the Rope Ladder. 


paratively simple matter to take 
off the passengers, and. if neces- 
sary, the freight, for the huoy- 
ancy of the airplane in the water 
will probably keep it afloat for 
some time. After everybody its 
taken off, the elevator is hoisted, 
the elevator cables pulled in, while 
the airship proceeds on its way. 
This spectacular rescue might 
seem to be a thing of the future, 
but indeed it is not. Our photo- 
graph herewith shows that the 
very same thing has already been 
accomplisht on a smaller scale. 
Very recently the United States 
Navy equipt its diricibles with 
rope ladders, which made it pos- 
sible to rescue aviators from the 
sea. That such a move was in- 
deed wise, our photograph dem- 
onstrates better than words. Our 
remarkable snapshot shows one 
of the Navy’s “blimps” rescuing 
two airmen who recently fell in- 
to the sea with their flying boat 
off Key West, Fla. The nose of 
the airship was simply turned in- 
to the wind, and after some 
maneuvering tt finally managed 
to get directly over the disabled 
flyer. The two marooned air- 
men experienced no difficulty in 
grasping the rope ladder and 
climbing aboard the airship, none 
the worse for their adventure. 






Capt. A. H. Lelgh, 
In eharge of anil- 
submarine warlare, 
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Hunting the U-boats by “Sound” Proved a Successful and Profitable Ajlied Naval Game-—So Successfui in Fact That, Had the War Lasted 
Another Year, the U,boats Would have Been Driven Comnletely from the Seas. 


Hunting Submarines by Sound 


Bs BREWSTER S. BEACH 


HE United States Navy Department, 
after nearly two years of the closest 
censorship, has just given approval 
to the publication of certain data 
relating to the development in the 
United States during the war of submarine 
detecting devices, which were used to signal 


Mow YamKee Sciene 
tists Beat the German 


U-Boats 


cessful termination of hostilities, Secretary 
Daniels, immediately upon America’s en- 


research activity were put to practical tests 
under actual conditions as nearly as pos- 
sible approaching those in European waters. 
Another group under Prof, Millikan, head 
of the Physics Department of the Univer- 
sity of Chicago, was organized at New 
London, Conn., where the work of hoth 
lLodies was later co-or- 


advantage by this coun- 
try and the Allies in 
prosecuting and bring- 
ing toa successiul con- 
clusion the campaign 
against the German U- 
boat. 

The apparatus may be 
termed the compusite 
work of the General 
Electric Company, Sub- 
marine Signal om: 
pany, Western Electric 
Company, the National 
Research Council, as- 


sisted and advised by inany eminent scien- 
research 


fists, engineers and 














———————— 


WIS article describes the effort made by American scientists, under the stress of 

tremendous urgency, to invent and perfect an instrument to successfully locate 
submarines while in a submerged condition, at a time when every instant of delay 
meant further loss to shipping, and the fate of the Allied cause practically depended 
on the immediate defeat of German U-boat warfare. The Submarine Detector, as 
eventually evolved by them, utilizes old principles in a new and startling way. it is 
based on the theory of sound-wave transmission thru the water and depends for its 
direction-getting qualities on the peculiar and heretofore little understood faculty of 
the human ear to detect the direction of sound by the shifting of that sound from one 
ear ia the other. 





trance imo the conflict, appointed a special 


specialists— board to devise ways and means to over- 


dinated, 

Out of the efforts of 
these two groups and 
the work carried on in 
Schenectady assisted 
by Allied commissions 
of scientific men, there 
grew the American 
Submarine Detector—a 
development of the old 
principles of sound 
wave transmission in 
water in an altogether 
new and startling 


manner, and just how efficient this “de- 
tector” proved we shall see later. 


chief among whom were Drs. W. R. Whit- 
ney, Irving Langinuir and W. D. Coolidge, 
Prof. R. A. Milbkan, Prof. Jlax Mason, and 
others. 

Reahzing that the prompt solution of the 
submarine problem was the key to a suc- 


come it. 

At the suggestion of Dr. Whitney, direc- 
tor of General Electric Company’s research 
laboratories, a group of scientists was 
formed at Nahant, Mass., under Dr. Irving 
Langmuir, where the results of extensive 


The apparatus finally perfected and put 
to immediate use, was first designed to 
hang overhead from naval craft amidship 
below the water line and it depended for 
its direction-getting qualities on the pecu- 
liar and heretofore little understood faculty 
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of the human car to detect the direction of 
sound by the shifting of that sound from 
one ear to the other.* 


Early Experiments 


Every possible application to which elec- 
tricity had been put was studied with pains- 
taking care by cxperts during the develop- 
ment of the “Submarine Detector,” and 
many experiments were carricd on at New 
London and at Nahant with pliotrons, with 
amplifiers, with the Fessenden oscillator, 
which had been developed by the Submarine 
Signa) Company, and with other similar 
instruments, hefore the proper combination 
of the principles of electricity and acoustics 
produced the final and successful device 
subsequently used. 

Specialists in physics and acoustics from 
the great technical schools, such as Colum- 
bia University and Harvard, from the Re- 
search Laboratory of the G. E. Co, and the 
W. E. Co., and in fact from all over the 
United States, played a prominent part in 
the work done, particularly by the New 
London Group, altho unfortunately the 
armistice was signed before the latest de- 
vices developed here could be put into 
extensive use on the other side of the 
water, 

Owing to the interference of sounds 
made by the listening ship’s own motors, 





* Another very interesting point is that when 
mounting microphones on each side of a vessel. 
the loudness of the incoming sound is equal in 
both telephone receivers, i, ¢., if a submarine is on 
the starboard side of tbe ship. it_will be heard 
just as loud from the port side. But. the differ- 
ence can be readily detected and very accurately 
too, by the phase difference as beard in the ‘phones. 
In other words, the sound will be heard a traction 
of a second earlier in one ear than in the other. 
Small as this difference is, even a green operator 
will detect it at once. rata Ee 

—Excerpt from Mr. H. Gernsback's editarial in 

the October, 1917 issue of this jaurnal. 
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it was found more practical to stop the 
engincs when about to take observations 
and this added greatly to the cffective range 
of the instrument. 

To overcome this obstacle, another dec- 
vice was devcloped which couid ve trailcd 
off the stern a hundred or so feet awey 
where the engine noises of the ship were 
out of range and the sound was then 
brought into the operator in the ship's hold. 

A third adaptation of the listening prin- 
ciple was an instrument which protruded 
thru the hull and was a stationary part of 
the vessel's equipment. A somewhat circu- 
lar device was constructed for use on sub- 
marines, but all of them were used to ad- 
vantage. 

While demonstrating the device to the 
British Admiralty, our American engineers 
were asked to study the question of fitting 
submarine detection units to airplanes, bal- 
loons and dirigibles. 

After some experimentation, followed by 
more practical tests and conferences with 
the Lancashire Group of scientists at Har- 
wich, apparatus was developed which met 
these needs and many aircraft were equipt 
with sound detectors which rendered it 
possible for them to follow the course of 
the enemy submarine after they hed seen 
her submerge, a valuable feculty which 
such craft did not possess until the intro- 
duction of the American detector. 


Allics Adopt Yankee Invention 


However, when the devices had proved 
themselves eminently satisfactory after ex- 
haustive experimentation here, the Navy 
Department organized a special Service 
Party under Capt. H. Leigh of the 
Bureau of Steam Engineering to demon- 
strate the detectors to the British Ad- 
miralty. Shortly after the arrival of this 
party abroad, the American submarine de- 


bt] 


tectors were universally adopted by all the 
Allied navies. 

J¢ was found to be much superior in 
many ways to any of previous develop- 
ment, and came to be considered one of the 
most effective otiensive weapons ever used 
against the submarine, 

To sum up the results achieved by these 
American listening devices it is only neces 
sary to recount a few pertinent points to 
illustrate the device’s practicability. 

In spite of it all, initial experiments 
proved slow of entirely satisfactory de- 
velopments until the fall of 1917, when it 
was decided to go out to sea off Cape Cod 
for more thorogoing tests. 

The sea was clear of craft as far as the 
eyc could see—yet the operator with his 
car to the detector distinctly heard a vessel 
approaching—nearer—nearer—nearer. ‘The 
captain from the bridge cagerly scanned 
the horizon with the ship's glasses—nothing 
in sicht. 

“Send a man aloft with powerful glasses, 
he commanded. “The detector has picked 
up a craft 3 points on our starboard bow.” 

_ The sailor returned. “Nothing in sight, 
Sir. 

“Til go aloft myself. That boat sounds 
as if it were very near. Why, we can hear 
gy engine as clearly as if she were along- 
side.’ 

Puzzled, the captain returned from the 
masthead after a disappointing vision of a 
calm and perfectly clear sea. 

“How’s she coming?” shouted the first 
lieutenant down the hatchway. 

“Heading straight for us, sir. Sound get- 
ting louder every minute.” 

There was nothing to do but wait. 

The captain pulled out his watch and sat 
down. Fifteen minutes—half an hour—an 
hour—ticked on! 

(Continued on page 167) 


That One-Man Submersible 


N the March issue of this journal there 

appeared an illustrated article describ- 

ing a newly invented, one-man sub- 
mersible boat, intended for purposes of 
life saving, locating floating mines and 
other purposes. At the time the article was 
prepared, the Editors only had the invent- 
or’s patent to guide them in its preparation. 
and the illustration was prepared by one of 
the staff artists. But behold! This strange 
animal of the deep really lives, as the ac- 
companying photo- 
graphs of the actual 
working device 
prove. The inventor 
of the one-man sub- 
mersible is W. R, 
Barringer, of Den- 
ver, Col., which js a 
long way from the 
sea, and it puzzied 
the Editors how a 
tank land - lubber 
such as the inventor 
appeared to be, 
could have the heart 
to work out 2 com- 
plete submarine or 
anything akin to 
that device. But 
now the secret is 
out, for it appears 
that the inventor, 
who was formerly 
in the United States 
Army, had gained 
considerable expe- 
rience while in for- 
eign Jands, and he 
evolved the prin- 
ciples underlying his 
submersible boat 
while observing the 
methods of pear] 
and sponge divers in 


the far-distant Sulu Archipelago. 

The makers of the Barringer one-man 
submersible, claim, among other things, 
that, due to its peculiar construction, no 
pressure is required to offset the tremen- 
dous external pressure of the water, even 
when submerged to such depths as 350 feet, 
for which this subinersible is practicable. 
It is interesting in this connection to men- 
tion that the maximum depth reached by 
U. S. Naval divers in especially constructed 








diving suits and bells. is less than 300 feet. 
Moreover, in the ordinary diving suit the 
tremendous internal pressure of 130 pounds 
per square inch is necessary to remain at 
a 350-foot depth for any length of time. 
This new submersible diving outfit re- 
quires but the normal pressure of 15 
pounds per square inch, regardless of depth 
attained. The inventor also claims that no 
strain 31S occasioned on the operator, even 
after a long period under water. The op- 
erator rests on a 
heavy air cushion 
and suffers no ill 
effects while below 
the water's surface. 
Further, the ascent 
and descent of the 
boat need not be 
done gradually, as 
in the case of the 
ordinary diving suit 
or bell, in order to 
accustom the body 
to the _ changing 
water pressure. On 
the contrary, so he 
claims, ascent may 
be made rapidly, 
and the operator's 
time is, therefore 
not wasted in slow 
sinking or rising. 

As pointed out in 
the previous article, 
there are many in- 
teresting electrical 
features  incor- 
porated in this de- 
vice, including elec- 
trical] propelling and 
steering means, an 
electric searchlight 
and many other 
novel devices. 


Views of 


Several 
Submer- 


One-man 


Infended for 
Rescue Work, Lo. 
cating Floating 
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y Inventions 
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a By Nikola Tesla 

: V. The Magnifying Transmitter 
tS 
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I] realize 
fluences 


in this exciting 
Suddenly a ball 


S I review the events of my past life 
how 
that 
An incident of my youth may serve 
to illustrate. 
managed to climb a steep mountain, in com- 
Pany with other boys. 
decp and a warm southerly wind made it just 
suitable for our purpose. 
selves by throwing balls which 
down a certain distance, gathering more or 
less snow, and we tried to outdo one another 
sport. 
was 
seen to go beyond the 

























subtle are the in- “y" 
shape our destinies. oh 
not be long delayed. 
Onc winter's day I 
example. 
The snow was quite 


We amused our- 


would roll lar conditions. 


This Photograph Shows 
the Famous Tesla Tower 


Note the Huge Size of 
the Structure by Com- 


- ae rains Erected at Shoreham, | paring the Two. story 
limit, swelling to enor- _ 1, N.Y. The Tower K Power Plant in the Rear. 
mous proportions until Was Dismantled at the The Tower Which Was 
; Siftereak of the War. It to be Used by Tesla in 
it hecame as big as a ucore : His “World Wireless,’ 
hous d d Was 187 Feet High. —s | Was Never Finished. 
ouse and plunged thin- The Spherical Top Was tm FAK Iliustration Opposite 
dering into the valley 68 Feet in Diameter. Ls Shows it Completed. 


below with a force that 

made the ground tremble. 
bound, incapable of understanding what had 
happened, For weeks afterward the picture 
of the avalanche was before my eyes and I 

wondered how anything so small could grow 

to such an immcuse size. 
time the magnihcation of feeble actions fas- 
cinated me, and when, years later, I took 
wp the experimental study of mechanical 

and electrical resonance, I was keenly in- 

terested from the very start. 
had it not been for that carly powerful 
impression, I might not have followed 
up the httle spark I obtained with my 
developed my 
best invention, the true historv 
of which 1 will tell here for the 


coil and never 


first time. 


Scrapping the World’s Engines. 
have often 


“Lionhunters” 
asked me which of 
coveries I prize most. 
a few technical men, 
very able in their spe- 
cial departments, but 
dominated by a pe- 
dantic spirit and near- 
sighted, have asserted 
that excepting the in- 
duction motor I have 
given to the world 
little ot practical use. 
This is a_ grievous 
mistake. A new idea 
must not be judged 
hy its immediate re- 
sults, My alternat- 
ing system of power 


transmission came at a psychological mo- 
ment, as a long-sought answer to pressing industrial qnestions, 


















I looked on spell- 


Ever since that 


Possibly, 


ny dis- 
This depends on the point of view. 


engines 


Not 
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MAGINE a mana century ago, bold enough to design and actually build a huge tawer 
with which ta transmit the human vaice, music, pictures, press news and even power, 
thri the earth ta any distance whatever without wires! He prabably would have been 
hang ar barnt at the stake. So when Tesla built his famous tower on Long Island he twas 
a hundred years ahead af his time. And foolish ridicule by our latter day aro-chair 
“savants,” does nat in the least mar Tesla’s greatness, 
i“ The titanic brain of Tesla has hardly produced a mare amazing wonder than this 
magnifying transmitter.” Contrary to papular belief his tawer was not built to radiate 
Hertzian waves inta the ether. Tesla’s svstem sends out thousands of horsenower thru 
the earth — he has shown experimentally how pawer can be sent without wires over dis- 
tances from a central point. Nor is there any mystery about it how he accomplishes the 
result, Ilis historic U.S. patents and articles describe the method used. Tesla’s Mag- 
nifying Transmitter is truly a@ modern lanp of Aladdin. 
EDITOR. 


Copyright, 1919, by E. P. Co. AU rights reserved 


Afr. Testa's orticies started in our February issue 
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and altho considerable resistance fad to be 
overcome and opposing interests reconciled, 
as usual, the commercial introduction could 


Now, compare this situ- 
ation with that confronting my turbine, for 
One -shon!d think that so simple 
and beautiful an invention, possessing many 
features of an ideal motor, should be adopted 
at once and, undoubtedly, it would under simi- 
But the prospective effect of 
the rotating field was not to render worthless 
oY existing machinery; on the contrary, it was 
to give it 
value. 
itself to new enterprise 
as well as to improve- 
ment of 
turbine is an advance of 
a character entirely dif- 
ferent. It 
departure in the sense 
that its success would mean the abandonment 
of the antiquated types of prime movers on 
which billions of dollars have 
Under snch circumstances the progress must 
needs be slow and perhaps the greatest im- 
pediment is encountered in the prejudicial 
opinions created in the minds of experts 
by organized opposition. 
day I had a disheartening experience when 
I met my friend and former assistant, 
Charles F. Scott. now professor of Elec- 
trical Enginecring at Yale. 
seen him for a long time and was glad 

to have an opportunity for a little chat 

at my office. 
naturally enough drifted on my 
turbine and 1 became heated to 
a high degrce. 
claimed, carried ‘away by the 
vision of a glorious future, “my 
turbine will scrap all the heat- 


additional 
The system lent 


the old. My 


is a radical 


heen spent. 


Only the other 


I had not 


Onr conversation 


“Scott,” 1 ex- 


the world.” Scott 


stroked his chin and looked away thoughtfully, as though mak- 


ing a mental calcula- 
tion. “That will make 
quite a pile of scrap," 
he said, and = left 
without another 
word ! 


*Aladdin’s Lamp”. 

These and other in- 
ventions of mine, 
however, were noth- 
ing more than steps 
forward in certain 
directions. In evolv- 
ing them I siinply fol- 


lowed the inborn instinct to improve the present devices without 
(Continued on page 148) 
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) Copyright, 1819, by E. £. Co 
THIS PHOTOGRAPH OF A MODEL SHOWS HOW THE TESLA TOWER BUILT ON LONG ISLAND, EIGHTEEN YEARS AGO, WOULD HAVE 
LOOKED COMPLETED. FROM ITS APPEARANCE NOBODY WOULD INFER THAT IT WAS TO BE USED FOR THE GREAT PURPOSES 
WHICH ARE SET FORTH IN HIS ACCOMPANYING ARTICLE. 
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Movies” 
LOUSeS 


By H. WINFIELD SECOR 


OU probably remember the old ad- 

age abont “people who live in glass 

houses, should’—etce.—but the latest 

is the filming of talking motion pic- 

tures in all-glass houses or studios, 
and the process has been invented by one 
—David O. Royster of St. Louis, Mo., the 
“show-me” state. Mr. Royster’s scheme 
covers an improved method and apparatus 
for synchronously making motion pictures 
and sound records. 

As the inventor points out, it has here- 
tofore been very dithcult, 1f not indeed im- 
possible, to makc talking inotion pictures 
which would bear a perfect synehronons 
relation to each other when reprodnced, 
for the reason that the camera used in tak- 
ing the motion pictures must necessarily be 
located a certain distance away froin the 
object to be photographed, and being that 
the sound recording device is located adja- 
cent to the camera in order to operate in 
synchronism with it, the distance between 
the receiver on the sound rccording appa- 


Thus motion pictures can be made by nat- 
ural light; means are also provided for 
concentrating the sounds produced hy the 
speakers, which sonnds are telephonically 
transmitted to the sound recording device, 
sucht as a phonograph, located adjacent to 
and operated synehronously with the mo- 
tion picture camera. 

As is the practise in all of the larger 
studios, the camera and other appurten- 
ances. such as the sound recording phono- 
graph, cte. are mounted on a _ whecled 
track, which may be moved along a track, 
or set of tracks, so as to take cither “close- 
ups” or normal focus pictures, as desired, 
also to inake changes quickly, Some stu- 
dios utilize a small electric car fitted with 
a motor and controller, so that the camera 
man or his assistant can readily move the 
camera toward or away from the stage, as 
the occasion may demand, You have prob- 
ably seen at one time or another a motion 
picture where the objects came up rapidly 
toward you, until the actress’ face, for in- 


fi pANTIeAY or 
ty €——— micnoerones 


toward the microphones or sound deteet- 
ots, which effeet is intenstlied by an clee- 
tric exhaust fan at the top of the glass- 
enclosed stage, as shown in the diagram 
and illustration herewith. The battery of 
microphones which pick up the sounds at 
the ceiling of the stage are connected up 
with a telephone line which leads to the 
electric recorder on the phonograph beside 
the “movie” camera, there being a rigid 
mechanical connection between the camera 
and the phonograph to ensure synchronism. 

Owing to the pecuhar and wnusual light- 
ing arrangements with this form of all- 
glass stage, the “setting” or other scenery 
is placed back of the stage, so as to allow 
the daylight to pass over it and thru the 
glass to ilnminate the stage proper. Some 
props and furniture can of course be placed 
directly on the stage. It is understood that 
where the ‘light is not sufficiently strong for 
the taking of motion pictures, the stage can 
be lighted artificially. The degrce of sound 
transmitted by the microphones fitted over 
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The Secret of Perfect ‘Talking Motion Pictures” Liles In the Proper Synchronism Between the ‘Pictures’ and the "‘Volce,"’ and Also In the 


Clarity and Even Tone of the Speech Reproduction. 


ratus, and the actors being photographed, 
is such that the sound waves in traveling 
from the object to the recorder, do not 
reach the latter for an appreciable length of 
time. Asa result the recorded sounds are 
not exactly synchronous with the picturcs, 
when these sounds and pictures are later 
reproduced in the theater projector. And 
besides, with such an arrangeinent the 
sound waves are insufficient in volume to 
make a clear and strong record on the disc 
er cylinder of the talking machine. 

Mr. Royster, in his scheme, provides a 
transparent glass studio stage, or all-glass 
house, if the scene requires it, which is oc- 
cupied by the objects to be photographed. 


Stage Here Illustrated. 


stance, was as big as the entire screen. 
This effect is obtained very easily by mov- 
ing the car toward the scene. Scenes or 
settings which fade away, causing the ob- 
jects to become smaller, are taken in the 
reverse manner, 1. e., by moving the cam- 
cra away from the stage while the picture 
iS being taken. 

There is provided in the present scheme 
a powerful motor-driven electric blower 
under the studio floor, which projects a 
strong draft of air upward thrn a series of 
“ratings in the stage floor, and the power- 
ful upward vertical movement of the air 
thrin a serics of openings in the glass roof 
carries the sounds of the voices npward, 
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All Three of These Problems Have Been Solved by the Invention of the Glass Enclosed 


the stage may be modulated by means of 
adjustable valves placed in front of the mi- 
crophone, and also hy opening more or 
less of the by-pass valves in the glass inner 
ceiling, which permits some of the air- 
conducted sound waves to pass between the 
two ceilings and out thru the fan chamber. 

The apparatws as here described is com- 
paratively simple, can he easily operated. 
does not require artificial light, and motion 
pictures and sound records of absolute syn- 
chronism can be readily made at any dis- 
tance froin the object within the focal 
length of the camera, claims the inventor. 
Alf things considered, it would seem to 
presents a new and successful “Movie” idea. 
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This Portable Wireless Telephone Was Pertecfed by W. W 
farlane, of Philodeiphis. Photos 
Invention and Stove-ploe Aerial. 

Hear the Cenversation Being Carried en Fifty Yards Away. 





Photos by Int. Film Service 





MAN with a box slung over his shoul- 
der and holding in one hand three 
pieces of stove pipe placed side by 
side on a board climbed into an 
automobile on East Country Road, 

Elkins Park, Pa. 

As he settled in the machine he picked up 
a telephone transmitter, set on a short 
handle, and sard: 

“We are going to run down the road. 
Can you hear me?” 

Other passengers in the automobile, all 
wearing telephone receivers, heard a wo- 
man's voice answering: “Yes, perfectly. 
Where are you?” 

By this time the machine was several hun- 
dred yards down the road and the voice in 
the garage was distinctly heard. 

This was one of the incidents in the first 
demonstration of the portable wireless tele- 
phone outfit invented by WW. W. Macfar- 
lane, of Philadelphia. 

Mrs. Macfarlane, sitting in the garage 
back of the Macfarlane home, was talking 
thru the wireless telephone to her husband. 
seated comfortably in a moving automobile 
500 yards away. 

The occupants of the car were a chauf- 
feur, a reporter and a photographer. All 
wore the telephone receivers and could hear 
everything Mrs. Macfarlane was Saying. 
The chauffeur had no other apparatus than 
the receiver with the usual telephone cord 
attached by a metal clip to his steering 
wheel. 

Lying beside Mr. Macfarlane was the foot- 
square box, the only “secret” in the whole 
demonstration. What ts in the box is the 
inventor’s mystery. This box weighs about 
twelve pounds. The other machinery used 
consisted only of the usual telephone trans- 
mitter and receivers and the three pieces of 


stovepipe standing erect on a plain piece 
of board. This forms the oaérial of the 
apparatus. 


Before starting on the automobile demon- 
stration of his wireless telephone Mr. Mac- 
farlane stood in the garage and directed the 
movements of a soldier in a field more than 
200 yards away from him. This soldier 
assisiant had a pair of telephone receivers 
over his head, connected by a wire with two 
metal clasps to his rifle (see photo here- 
with). He marched and halted and about- 
faced and left shouldered arms out there 





Call Up Wifey on the “S 
Pipe” Radio 


it the ficld the instant Mr. Macfarlane gave 
the order thru his little hand wireless ‘phone 
in the garage. 
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The “July” Number 
ofthe Electrical 
Experimenter 


“Hello Europe’—via Radio. Com- 
plete story of How Seerctary of the 
Navy Daniels talked via the New 
Brunswick Radio Station to Prest- 
dent Wilson in France, by Charles 
M. Ripley. 

“My Inventions’—Part VI—by Dr. 
Nikola Tesla, himself. Besides a bty 
feature surprise article by the world’s 
master inventor. 

Interesting Facts About the Elee- 
tron—How big are atoms ond cice- 
trons? by L. R. Jewett, 

Foradic Currents and How to Ap- 
ply Them, Including rheumatism, 
nervous complaints, aud other ail- 
ments. Treatment with apparatus 
described in the present issue. 

A Rattling Good Electric Story— 
“How ‘Don’ flashed the ‘S.0.S’ ”, by 
Mabel M. Dacis. 

New Electric Detector Net for 
Submarines. 

Loop Aerials—Deseription of Ac- 
tual Results obtained over 200 mile 
distances, by Prof. Lloyd M. Knoll. 

Tree Wireless—How lreing trees 
receive radio messages across the 
ocean. The wonderful work of Gen- 
cral George O. Squier, Chief Signal 
Offiecr. U. S. Army. 

Storage Battery Testing—Practi- 
cal Technique in simple language, by 
Harold R. Adams, storage battery 
chgineer. 

Audions operated on Alternating 
Current—Both Filament and Plate 
Cirenits. Every radio man will want 
to read this authentic article, by El- 
hott A, WUehite, formerly Instructor 
in’ Radio, Air Service School, Car- 
negic Institute of Technology. 
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Mr. Macfarlane said he would make no 
fanciful predictions as to what his simple, 
portable wireless telephone might do. 

“There are all kinds of possibilitics in it, 
he continued. “If this could have been ready 
for use in the war, think of the value it 
would have had. A whole regiment equipt 
with the telephone receivers, with only their 
rifles as aerials, could advance a mile and 
each would be instantly in touch with the 
commanding officer. No runners would be 
needed. There could be no such thing as a 
‘lost battalion.’ 

“No high power is necessary to operate 
this wireless. I am using one-tenth of an 
ampere in this experiment here and t':e 
results you see are so good that the voice 
carries as well as on the usnal wire tele- 
phone. The telephone system uses about 
one-fourth of an ampere. 

“I am working on a new theory in elec- 
tricity, and in wireless. I think the ac- 
cepted principle of the waves is only part 
of the storv. There is something else. It 
is that something else that I am utilizing. 
There is no supplementary current in this 
system as in the usual wireless operation. 
There is no static and no interruption.” 

An umbrella, Mr. Macfarlane explains, 
will serve as well as a rifle for an aérial. 
“\ plain citizen carrying a small handbag 
containing the compact wireless outfit and 
with his umbrella held aloft can walk along 
the street talking with friend wife at the 
house at the other end of the city,” he said. 

‘How costly would this outfit be?” he was 
asked. 

“Nothing new is used,” he explained. 
“All the apparatus fits in with existing de- 
vices. Everything needed for the outfit 
could be bought for probably $15.” 

“My apparatus here is rather crude and 
not all the quality of current is obtained 
that I can get,” he continued. “But it is no 
wild dream to say that a man riding on a 
train to New York can telephone his wife 
about bringing a friend home for dinner 
hy using this device. It will be perfected 
thus far before tery long. This apparatus 
here needs improvement, but it demon- 
strates the practicability of the thing. Even 
now J] can connect up the end of the wire- 
less in the house with the existing telephone 
system and thus can talk from iny automo- 
bile with any person in the city.” 
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odels=A New Art 


By GEORGIE HOLMES 


“Setore and After.” The Plte of T 
On the Left ts Made Into a Alode 


Army Truck. 


Choo! Choo! A Regular Locomotive Made 
rom “Tin Kans*’ Alb Easily Gotalined from 
the Kitchen Or Nearest Vacant Lot. 


a - 


MAGINE if you can on one side a 
scene. wildly; confusing, resembling a 
rubbish heap of every coneeivable sort 
ot tin-can. trom the tomato to dainty 
tin-hoxes which onee upon a time held 
My-Lady’s peach and cream complexion. 

Pieture, on the other hand, a scene with 
beantitul, splendid and practical tovs, such 
a> mouey could not buy, all evolved front 
these same tin-cans and boxes, with a little 
touch of imagination, inventiveness and 
mechanical knack, plus a pair of pliers. a 
soldering iron and the transformation is 
complete. 

The originator and “wizard” of the tin- 
can toys ts Mr. Edward Thatcher, of Teach- 
ers’ College, Columbia University. It was 
he whe hit upun the novel plan of ttubzing 
waste wn-cans and from them making 
amusing, decorative and instructive play- 
things. He gave an inkhng of this new art 
to lis classes at Colnmlia and the students 
took it up with such zeal that these models 
were eligible for the recently sneeessful 
public exhibition at the .\rt .A\lliance Gal- 
leries., 

As lus bit in the war, Mr. Thatcher was 
successtul in having this acterait intrudnced 
im the hospitals both here and abroad: and 
~» helped the wounded soldiers to find a 
remunerative and amusing pastime whieh 
ereatly aided in keeping their minds off 
their troubles. Even sneh men as were 
suffering trom shell shock tuok to the tin- 
can tove; it would seem at first impression 
that they could not stand the noise of the 
hanmering on the cans, but the reverse 
proved the cule. li cases where they would 
jump it a omateh bex were dropt. they 


In Cans " 
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Mir, Edword Thatcher, 
“The Tin Can Wizard,” 
In His Oen Fondling 
One of His Pet Alodels, 
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One of the First and \ | = 


Atost Practical **Toys'" 


Made from Tins—A 
Working Forge, 





seeined vot it the least inconvenienced by 
the sound of the constant ankering ot the 
tin-cam artists and would work all day in 
the “toy-shops.” 

The possibilives of this new artcratt are 
practically unlimited. Where heretofore 
the wounded have occupied their time in 
the making of these toy models, the art is 
spreading the country o'er and will be one 
of the subjects taught in many schools. 
Soine of the models here shown have heen 
duplicated by ten-year-old boys at the Edge- 
water Manual Training School. 

Most interesting of all is the composite 
view showing a toy Arav Track—“hetore 
und after.” All the varions forms of cans 
necessary to construct this truck ure shown 
on the left, while on the cight may be seen 
the cumpleted model. The body of the 
truck was made trom the side of a “Wes- 
sun” oil can, the wheels were made from 
evaporated milk cans, the seat from a cocoa 
bex and the hood and radiator from an 
olive oil can. The indentations for the 
radiator, to resemble the cooling tubes, 
were faithfully reproduced by punching 
many hiindreds of holes so as to wzive it 
that “corrugated” appearance: J think that 
would be the proper word, still not envying 
the long and tedious task it most have 
been to put all those holes inta (or should 
We say “out of”) existence. The radiator 
cap cane froin the top of a tooth paste 
tube and the side lamps and tail-light from 
screw caps of various olive oil cans. 

Drifting back to our war atmosphere 
we hase the steam tractor pulling a “(aant” 
vitn. The tractor was brought to hte froin 
these various items: The fire-lbox and 
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“And the Germans wuz There.” ‘That is. 
They Were Until Ine “*Yanks”* 
and **Kanned" Them, Kamerads. 


Came Dver 
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, The “Gtant 42 Centl meter Gun’? tn Minsa. 
ture, tts Foundatlon Belng a Shaving Soap 
Box, Hauting Tractor ts Complete in Oetall. 


platform from a ninch abused sardine how. 
the Lotler from another olive oil can, the 
steam whistle trom the top of a “Lyons 
Tooth Powder” can, wheels from evap- 
orated nulk cans and the roof from the 
side of a square tin. The duminy driving 
wheels are made from the top covers of 
“Crisco cans, soldered together so as to 
make a sort of pulley face for the driving 
cord. The long-range gun was built frei 
a shaving-stick lex. with the evaporited 
nulk caus again doing duty as wheels. 

These model toys are not self-propelling 
but could easily be made so. It would 
seein that Mr. Thatcher was born to the 
model business. He has constructed many 
real “live models that work by them- 
selves, notable amongst these being a large- 
size model of one of the Pacitie Coast 
“mallet type” locomotives, that ryus under 
ts own power. The author also had the 
pleasure of seemy a model “tractor.” Itilt 
along the lines of the one constructed from 
tin-cans, only this one was made of hrass 
and ran under its own steam. 

Mr. Thateher has found it advisable to 
weite a book on this interesting subject 
which undoultedly will find a great demane 
when it comes off the press. And so we see 
this new “rage” equally successful with the 
younger classes as well as at the Teachers: 
College at Colinnbia, where, among socicty 
folks, they call it “occupational therapy.” 

(The Edttor will be pleased to reevive 
good phutus of tin-evan models of cleetrical 
things, To mention a fea that aur readers 
can readily construct: Telephoue, electric 
generator, electric fucomaticve, radio sets, 
airships, efe—Evr cox. ) 


June, 1919 
Making 
HE world has never before wit- 


nest the vast opportunives that at 

the present moment lic before the 

people of the United States. Europe. 

with its shell torn territories and 
completely exhansted stocks of raw and fn- 
ished materials. turns te the one conntry 
in the whole world fitted to rehabititate its 
wastes and reconstruct its shattered indns- 
tries, 

America has a gigantic task before t— 
not only to feed practically the whole world. 
but to rebuild a great portion of it. The 
real luisiness men, the men of creative gen- 
ius and untiring skill, realize the enormity 
of the job they mnst undertake. They 
know that if the U. S. meets the te-t. a 
period of wonderful prosperity is open at 
its door. The one problem that confronts 
the business executive to-day is that of 
lahor—skilled Jabur. Can we turn out 
enongh trained men to meet the tremendons 
demand ? 

In no other field is the need of thoroly 
trained men more apparent than in thie 
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in the Top Left Photo We See the Prospective Electrician Learning the Arto 


and Connects These Boards, by Bus-bars and Other Wiring Methods. 
into the Mysteries of Generators, Motors and All Forms of A.C. and DO. C. Machines. ; 
The Men Assemble, Connect and Run Complete Systems and Also Take Care of the Storage Batteries. 
Mysterious Art of Electricity. 
larms as Well as Many Other Systems of Iinter-communication.: 


Modern Electric Vehicles. 


Right Shows Where the Embryo Electrician Starts on His Upward Climb in the 
Connect Batteries, Bells, Buzzers, Telegraph, Telephone and Fire A 
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electrical world, On every side comes the 
ery for the trained electrician, the man of 
action. with vim and vigor and the “knew!l- 
edge of how to do things.” Daily we read 
of the marvelons accomplishments of the 
wonder of the age—ELECTRICITY. Tins 
power in the business life of to-day will 
play a leading role in the world’s recone 
struction. The United States ts rapidly de- 
veloping: its own natural resources and 
enlarging its field of eucleay or—to say noth- 
ing of the vast power houses, the new elec- 
tried railroads, and the thousands of other 
electrical needs of Europe. It is to the 
young ian of to-day who is now culsider- 
ing What vocation to take up and who will 
he the worker of to-morrow, that we look 
with expectant eves. 

Ir. Charles P. Steinmetz, Chief Cou-ult- 
ing Engineer of the General Electric Com- 
pany. has said that, “The world needs men 
who know something of electricity, of the 
operations and control of electrical power. 
It needs men more every vear, its very 
existence depends on the electrician.” 








f Switchboard Construction. 


in Our Lower Left View We See 
Top Right Shows Our Men Grasping the Details of 
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‘lectrician 


In the greatest city of the Uinted States, 
in its very heart is focated a schuol, whose 
aims ald purposes are to teach men, both 
voung and old and from cvery walk of 
life, the How and Why of etectricity hy the 
vreatest teacher known—that of getting 
knowledge by actual experience. 

trained man is the finished product. 
one whe understands the problems conpled 
with a broad experience in clectrical en: 
vineering, 

Theory is a necessity. but this busy world 
of onrs wants more than theorists. He 
whe is able to supplement his theoretical 
knowledge with the proper proportion of 
practical, do-it-yourself-knowledge, is the 
man whe will get most of the world's re- 
wards, 

The school which has thus revolutionized 
educational methods has struck the happy 
medinm of comlnning enough theory with 
practical work to turn ont first-class elec- 
iricians in the shortest possible time. 

(Continued on page 153) 





He Takes Apart. Puts Together 
These Same Men Being Initiated 


Lower 


Here He Learns How to 
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Close-Ups of New Scientific 


By 


HESE up-to-date crooks had the 

best of evervthing. including a regu- 

larly equipt radio set, but ere they 

could use it to decoy ships to disas- 

ter. big and powerful “Keggre™ lad 

the strangle hold on our pirate Wireless 

Operator. Tho there were no women 

present, curls were in vogue in the radio 

shack. as can be seen in the accompanying 

photograph, showing the artistic 
of the set. 

Whatever else may have 

him. he had brawn and muscle! 
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happened to 
That, and 


Movies 


GEORGE VANDERBILT 


The Role of Electrice 
ity amd Science im the 
Moderm Photoplay 


As the gay and dashing Lothario he goes 
to a ball, and gets into a serap over a girl 
and has to exit via the house-tops to es- 
eape the “Bulls.” 

Good fuck seems to beckon when a rich 
aunt dies and leaves him a fortune. But 
not for Reginald! He mnst come to her 
funeral in order to get the money, and 
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The Well Museled George Walsh In the Fox 

Film “Never Say Quit" Putting an End to 

the Bold Crook’s Machinations. Note the 
Radlo Outfit. 


of the "Wolves of Kultur’® Rendered Senseless in Pathe’s 
a The introdustion of the Large Radlo Direction 
Finder ts of Speelal Interest. 


New Serles. 


that alone, saved Reyinald Jones in the 
new Fox Film, “Never Say Qnit.” when 
he ran afoul of a ganc of crooks on board 
a ship in search of sunken treasures 

The “JINX” was his constant "pal. It 
started by his being Lorn on a Friday, and 
the thirteenth to boot, and so together 
some one had made a big mistake. From 
the very first he was in trouble, his child- 
hood was one nightmare. As he grew older 
it only made matters worse. 
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Seconds’ 


the Jinx sees to it that he never vets there. 
On his way he is robbed hy pickpockets. 
his eyes are blackened, and he is bruised 
and walloped unul he thinks his head is in 
his shoes. He misses his train after many 
harrowing adventures, and so the fortune 
goes to charity. 

To replenish lis empty wallet. Reginald 
sets Out on a voyage after sunken treasure. 
Adventures befall him again, for the crew 
turns out to be a gang of crouvks. They 


Another of the "Wolves of Kultur’ 
Death-Deailng 
He Is Perhaps Unaware Thet a 


are bent on robbing a millionaire and his 
daughter, who are on board. 

Reginald saves the millionaire and his 
daughter from the dire fate the crew has 
in store for them. ‘He wins the girl's hand, 
heart and soul, and in matrimony he 
believes he has conquered the jinx at last. 
But a year later Reginald and his wife are 
blest with triplets, and Keggie, superstitions 
cuss, ventures to beheve that the jinx has 
had something to do with that. 

In our next movie we come upon a fair 
and rea) live “Radioette.” The beautiful 


Wo Look Pretty May Alllson Ovar, in Metro's 

“tsiand of tntrique’’ at the ‘'Wiretess Plano'’. 

Added to That the Automatic Is Most Annoy. 
ing to the Vilialn's Ootle Nerve. 
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Ready to Send Off the | 
and Slowly Counting the 
olice Whistie ta 


Radio Torpedo 


“Passe” by Mast Villalns. 





daughter of an over-indulgent and elderly 
millionaire. She is abducted by a band of 
crooks and taken to a desert island to await 
the payment of a fabulous ransom by her 
father—or on his failing to pay it, to for- 
feit her life. BUT—she knew “Wireless,” 
or, as us “hams” now call it. Radio,” and 
thru this knowledge outwitted the despera- 
does’ well-laid plans, gaining a hubby there- 
by, as can be seen in Metro's latest photo- 
(Continued on page 161) 
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Electro-Therapeutic Ward at Bordeaux, France, Showing the 
Application of Intensified Rhythmic Faradizatlon by Professor 
Altho Muscles Are Contracted Vioientiy Ouring 
This Faradization, the Patient Feels Hardly Anything. 


Bergonlé. 





Paris, April, 1919. 
X-RAYING AIRPLANE. 


ANY great personalities of the 

aeronautical world have recently 

witnest the baptism of the “Aéro- 

chir” (from aero and chirurgeon) 

at Issy-Les-Moulineanx, near 
Paris, at the trial of an airplane used for 
X\-raying chirurgical purposes. 

The new machine came thru the air from 
Ville-Coublay, having been in the air for 
over an hour. This 
flying ambulance, 
which can bring 
medical aid rapidly 
to the wounded, was 
designed by MM. 
Nemirovsky and 
Tila. mt and is 
painted with the 
conventional Red 
Cross. It carries all 
the chirurgical! mate- 
rial such as instru- 
ments for operating, 
Sterilization, etc., all 
X-ray machinery, 
such as a spark coil, 
transformer, X-ray 
tubes, fluoroscope, 
as well as the per- 
sonnel capable of 
putting the appa- 
ratus to work im- 
mediately. The at- 
tendants comprise a 
pilot, chirurgeon 
and a professronal 
X-ray man. The 
entire apparatus 
does not weigh more 
than 700 kilograms. 
In peace times a 
machine of this kind 
may be used with 
great success in case 
of catastrophes, rail- 
road accidents, ex- 
plosions, etc., which 
may take place in 
an isolated spot. In 
the colonies the 
“Aérochir” will find 
large application; 
colonies naturally 
not being well pop- 
ulated and having = 


few doctors, located in widely separated 
points, it will be an easy matter to bring 
quick aid to patients by means of the 
“Aerochir,’ to which distances are imma- 
terial. 


DR. BERGONIE’S NEW RHYTHMIC 
FARADIZATION. 

Many wounded soldiers in the war have 
seemingly recovered, with the exception of 
certain muscles which refuse to resume 
their normal work. Formerly the best 








Calf of His Leg. 


—= - : = ated that 


ray Equip. 
ment 
New X-raylng ; 
Alrplane, volts maximum have 


A Wounded Soldier With a Fractured Leg Undergoing Intens!l- 
fied Faradtzatton Im Order to Reconstituate the Muscles of the 
He Was Able to Walk Without a Cane 
Within Fifteen Days After the Treatment Started. 


Letter 


By JACQUES BOYER 


Paris Correspondent, ELECTRICAL EXPERIMENTER 


method to make these muscles return to 
normal conditions would be by means of 
continuous muscular work, as suggested by 
Dr. Bergonié. One method required pro- 
fessional work or agricultural occupations 
every day for an indefinite time of the af- 
fected members in order to reconstruct the 
muscles and put them on a normal basis 
once more. Unhappily, it is not always 
possible to do this, be it on account of 
nervous fatigue which sets in rapidly; be it 
by unseasonable weather, or also where the 

muscles are so situ- 
bodily 
work will not profit 
them greatly. 

For that reason, 
Dr. Bergonié has 
brought into being 
what he calls an t- 
fensified Rhythinie 
Forodization, which 
makes it possible 
for the wounded to 
develop their mus- 
cles in a remarkably 
short time. More- 
over, such treatment 
gives the muscles a 
very strenuous in- 
voluntary exercise 
produced directly by 
the electrical cur- 
rent. 

From the electri- 
cal standpoint, the 
alternating rhythmic 
faradization utilizes 
very sharp waves of 
a frequency giving 
rise to a moderate 
convulsing action 
(50 to 55 per sec- 
ond). The current 
is produced by a 
special coil with a 
well - regulated vi- 
brator, the coil it- 
self giving no 
sparks. The waves 
under pressure of 
between 12 and 14 





On the 


a periodicity of 15. 
By means of a 
standard metronome 
the current is dis- 
(Cont. on page 151) 


Popular 


koa ray of white Tight from the sun ts 
past thraoa specrascepe, whieh con 
sists essentially of aoxlass prism or 
clam ef prems, iti broken up inte 
ts component rays of ditferent wave- 
lemzths which arrange thenselves mi an 
orderly band of variegated colors: red, 


VIOLET END 


Tange, yellow, green, bluc, indizo and vio- 
let gradually blending one into the other 
crost by a great number of fine dark tines 
known as the /rancnhefer lines or absorp- 
tien dines of the solar spectrum. The 
shortest wave lengths lic in the viele and 
the longe-t wave leugths in the red end of 
the visthle spectrant. Below the red lie the 
infra-red and beyond the extreme vivlet the 
ultra-violet rays, both invisible to the 
human eye hut reudered visible to a certain 
extent by means of photography and spe- 
cially dyed plates. 

According to the first Jaw of spectrum 
analysis an incandescent solid or liquid or 
was under very high pressure gives a con- 
tinueus spectrum. that is, an uubroken band 
of variegated color. If howevcr, 
cuoler gases intervene hetween 


2 Ete Lonls—Hellum Approeehing Solar 
Type (Hafverd Type Ais). Hydrogen Lines 
Have facreated in latensity, Mellum Also 
Visible Bul Fainter Than Above snd o Few 
Metallic Cinégs Begin to Appear. 


us and the source of the comin- 
vous spectrum, they will ab- 
sorb from the ght beyond the particular 
rays of which they themselves consist and 
as a result the continuons band of eglur will 
be crost by a series of dark lines called 
absorption fines, belonging to the cooler in- 
tervening gases. To every chemical ele- 
ment belongs sts Own characteristic lines in 
this spectrum and no two elements ever 
have any Jine or group of lines in common. 

Applying these principles to the sun. the 
central core. consisting either of an inean- 
descent solid or liquid or gas under high 
pressure timeost probabiy the latter), emits 
the continuens band of light known as the 
rontinnons spectrunt, The cooler vases of 
the surrounding solar atmosphere absorb 
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of the b>. S, Naval Obsereatory 


The Evolutiom of the 
Stars 


core the 
thernselves 


frost the hight of this) central 
particular rays of which thes 
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consist and thus produce the multitudinons 
fine dark lines known as the ahsorption 
lines. Ita, upon the position of these dark 
lis that we depend for onr knowledge of 
the physical condition of the sun, fer ob- 
viously, there is nothing in the continuous 
hand af-color itself to give us any clue to 
the nature of the substances from which 
it Originates. If, as sometimes happens. the 
continuous Spectrum is crost by bright tines 
instead of dark lines, it shows that the ir- 
tervening source of light is hotter than thie 
source bevond. An incandescent gas at low 
pressure, such as incandescent hydrogen. 
gives a hright-line spectrum or emission 
spectrum consisting of bright lines upon a 
dark hackground. Such a spectrum shows 


that the body emitting it is °%a true gas. 
Nebulae give such a type of spectrum in- 
dicating that they are trne gases. If, more- 
ever, the central core of the sun could be 
suddenly blotted out the dark lines of the 
solar spectrum would immediately appear 
as bright lines on a dark background, for 
they belong to incandescent gases, the al- 
sorption lines appearing dark by contrast 
with the more intense hght beyond. 

It is upon these principles of spectrum 
anatysis that our knowledge of the physi- 
cal constitution of the stars depends. The 
sun 3s simply one of the stars and the solar 
spectrum is duplicated almost line for line 
Ina certain type of star known as the solar 
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by ISABEL M. LEWIS 


stars, Most of the chemical clements exist- 
mye ithe suas atmosphere have been iden- 
ified by comparing the dark absorption 
lines an the solar spectrum with the Hines 
in the spectra of terrestrial clements pro- 
duced in our laboratories. Jt has been 
lowed that all the elements that exist on 
eur owen planet occur also in the 
sen aud the same elements that 
exist am planet and sun enter 
Mite the campositon of the stars. 


1, Bela Gemlnorum (Pollua) Solar.type Ku 
Slightly Mure Advanced in Tyoe Than Our 
Own Sun Which Belongs to Tyoe G. 


We ! 

By passing a ray of light from 
a far distant star thru the 
spectroscope and producing its 
spectrums, it becomes possible to 
compare the positions of its characteristic 
lines with the lines of the same clements in 
the solar spectrum. It is in this way that 
we learn the nature of the atmospheric 
gases Of the stars. Jt must be remembered 
that it is the surfare conditions of tne stars 
and their outer gaseous envelopes that can 
he studied by the spectroscope. From the 
stuc’s deep interior we receive only the con 
tinuous band of color. 

The first general classification of the star> 
according to their spectra was madc hy 
Father Secchi, the Italian astronomer, and 
was publisht in 1849. It was the resutt 
of a siudy of the visible portion of the 





spectrum with a small telescope and onbs 
Stars showing dark absorption lines were 
studied. Since that time more elaborate 
classifications of stellar spectra have been 
made—chiefly at the Harvard Colleze ob- 
servatory, where many thousand spectro- 
grams (photographed spectra) have been 
studicd and classified. The Harvard classi- 
fication of star spectra has now leen gen- 
crally adopted by all astronamers The 
importance of the work done along this line 
at the Harvard Observatory can be judged 
hy the fact that the Henry Draper cata- 
logue of stellar spectra now in process oF 
publication by this observatory gives the 
spectra of two tiundred thousand stars. 

The first two volumes of the 


1, Rleel (Bera Orloolsj}—A Hellum Star 
Shewing Strong Absorption Line oJ Hydro- 
Gen (to Left) end Hellum (Near Center} 
and Absence of the Metaoliic Limes Char- 
acteristic of Solar Type Stars. 


consists of 
are are 


Catalogue, which 
nine volumes in 
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already mt print. Vhe great value to astron- 
viny of this momimental work, which was 
nuidertaken and completed under the per- 
sonal direction and supervision of the noted 
director, Prof. E. C. Pickering. just de- 
ceased, can hardly be overestimated. This 
detailed classification of star spectra shows 
forcibly thal evolution is in progress among 
the stars. As to the exact order in which 
the evolution is taking place. there is still 
some doubt, but of the gradual transition 
from type to type in wharever order the 
evolution is progressing there can be no 
doubt. According to the classification of 


ae Alphe Teuri (Aldebarani Advanced 
Solar-Type «5. Note: The Comparison 
Speclrum Shown Above ts That of Titanium. 
Tho Spectrum of the Star ts Suderimposed 
Upon the Comparison Spectrum, Note in 
Above Spectra the Great Intensily of the 
Lines of the Metallie Elements Whtch in the 
More Advanced Types Have Become Stronger 
Than the Absorption Lines of Hydrogen 
Which Dominated the Spectra of Eariter 
Tyoe Stars. As the Absorption Lines of the 
Moelaliic Elements tncerease In intensity the 
Color of the Star Becomes More and More 
Tinged With Red. Solar Type Stars Are 
Cooler (Superfielatly At Least) and Have 
Denser Atmospheres Than Stars of Typos ¢ 
(Hellum and Hydrogen Type Stars). 


* ) 


Father Secchi, which is useful for quick 
and approximate classitication, the stars are 
divided into four classes or types. To Type 
[ helong all the bluish zhite or white he- 
um and hydrogen stars. These stars are 
believed to he the hottest of alt the stars. 
and their atmospheres consist almost en- 
tirely of helium and hydrogen gases. To 
this class belong the Orion (helinm) and 
Sirian (hydrogen) stars such a- Rigel. 
Sirius and Vega. 

Type I] consists of the solar stars yellow: 
er orange in color, whose spectra are domi- 
nated by the absorption lines of hydrogen 
and the metallic elements. They are gen- 
erally considered to be lower in temperature 
than type | stars, and their atmospheres 
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or Flutings Are Shard Toward the Violet and Shade Away 
Direction of tne Shadings Is Reversed. These Stars Are 


Pac 


are denser and more extensive and filled 
with the vapors of many elements. The 
sun is a star of this type. and to this type 
also belongs such first-magnitude stars as 
Capella, Arcturus and <Aldebaran. Type 
III consists of late type stars with banded 
or fluted spectra due to the presence ot 
metallic compounds. chiefly of titanium 
oxide which appears to dominate the spec- 
tra of stars of this type and indicates a 
cooler atmosphere than exists in the earlier 
type stars, since coinpounds of the elements 
can only form a1 comparatively low tem- 
peratures. The absorption is strong in the 
violet end of the spectra of such Stars, 
therefore they are derply reddish in tinge. 


Spectrum of a Calclum or Marvard Tyde F 
Star—Aloha Canis Minorls (Procyon) In- 
termediate Between Seechi's Type t and 
TyDe [1 Stars. Color White Tinged with 
Yellow. The Portion of the Spectrum shown 
Runs From the Glue Green At the Right 
to the Extreme Violet At the Left. The 
Two Oark Bands At the Extreme Left Are 
the Strong Absorption Bands of Calcium Sa 
Prominent in This Type. The Other Three 
Oark Lines Are Absorption Lines of Hydro. 
cen, A Fourth Line of Hydrogen is Also 


f | | | 


Toward the Red. 


VIOLET END 


Present So Close to the Second Caiclum Band That They Aocpear Practically As One Band. 
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\itares and Betelgense are noted firs: mag- 
nitude stars of this class. Tape IV consists 
of deep red stars. whose spectra are also 
banded or tuted, but the bands are due in 
this case to campounds of carbon. Their 
relation to the other types is somewhat 
uneertain, hut they are Lelieved to be con- 
nected with solar type stars by a chain of 
development independent of stars of the 
third type. That is, some solar stars de- 
velop into type J]) stars, ethers inte type 
INU stars. Stars of this latter class are all 
very faint and very distant. It is beheved 
that they are giant stars in absolute magni- 
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tude, their faintness being due to great 
distance. 

The Harvard classification is much more 
complete than the above. It rests wpon the 
behavior of certain groups ot lines that 
vary in intensity as the evolution pro- 
gresses. It also asstunes that the evolution 
of the stars starts from the gaseous nebulae 
and is in the direction of the late type red 
“lars. 

The spectra of the gaseous nebulae con- 
sists of bright lines of helium, hydrogen 
and nebulium upon a dark backgronnd. 
They are therefore true incandescent gases 
under low pressure. The hrst lnk connect- 
ing the nebulae with the stars appears to 
be the bright-line stars not recognized in 
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the Secchi classification. They are reterred 
to as the type O or Wolf Rayet stars in 
the Harvard uotations. and their spectra 
show a faint continuons background (im- 
plying the formation of a central core) 
crost by a group of bright bands and a 
series Of bright lines. both unknown ter- 
restrially for a long time but finally ob- 
tained experimentally by passing a strong 
condensed discharge thru. a mixture of hy- 
drogen and helium in a vacuum tube. The 


ordinary well known hydrogen series also 
appears in this type. first as bright lines, but 
as the type progresses the bright hands 
and bright lines of both series become dark 
showing the formation of an atmosphere of 
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There Is a Fourth Class of Stars Known As Tyde IV. Harvard wee N or Carbon Stars. in Which the 
Also Very Deep Red. Few In Number and Very Distant. the Grightest Known 


outer hydrogen and hehum around the 
star, With the total disappearance af the 
bright lines and bands and the strengthen- 
ing of the dark lines of helinm and hydro- 
gen, type O passes over into type B, to 
which helongs the beantifial Line white he- 
lium stars often called Orion stars hecatse 
50 inany stars of this constellation are ot this 
tvpe. These stars have the hottest tem- 
perature and the rarest atinospheres of all 
the stars. The only absorption lines promi- 
nent are these ot helinm and hydrogen. 
There are a number of suldivisions of this 
type depending upon the relative intensity 
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of the lines of the two gases. Toward the 
end of the type the hydrogen lines have be- 
coine more intense than the helium lines, 
and faint metallic lines have begun to ap- 
pear until by gradual transitions the hy- 
drogen stars appear known as type A, or 
Sirian stars, after Sirius, a noted star ol 
this type. The helium lines are now en- 
tirrely cone and ithe spectrum of the star is 
entirely dominated by intense absorption 
lines of hydrogen. Four strong lines of 
this element exist in the visible spectrum 
(see diagram |!) and the series extends 
mthmically far into the ultra-violet. These 
stars are intense white in color and their 
atmospheres are composed almost entirely 
of incandescent hydrogen. As the type 


Secchi‘s Type i111. Harvard Type At Star. 
This Class Is Divided into Giant (Type Atal 
Stars and Dwart (Type Mh?) Stars—Color, 
Deep Red. The Spectrum Shown is That of 
a Typical Giant (Ma) Star of This Class— 
Beteloeuse or Aidha Drlonis. The Portloo 
{ the Soectrum Shown 1s in the Blue 
Region. Note the Heavy Absorption tn This 
Portion of the S@ectrum and the Fiuted or 
Banded Apdearance Due to the Presence of 
Comdounds of Thtankum Dxide (Character- 
(stle Also of Sun Spats and Indicating Com. 
paratlvely Low Temperature). The Heavy 
Absorption of the Blue Rays Gives These 
Stars Their Deep Reddish Color. The Bands 


ting Only a Fifth Magnitude Star. 


progresses the faint metallic lines of the 
solar spectrum become stronger. The hy- 
drogen lines reach their maximum strength 
in class A. (See photo of early type stars.) 
The next type to appear is known as the 
Calcium or type F group of stars which ts 
characterized by the growing intensity of 
the lines of the metallic clements. which 
are now Closely packed together in the spec- 
trum, and by the very marked intensity of 
the calcium hands in the extreme violet and 
the continued great streneth of the hydro- 
gen lines which surpass any of the metallic 
lines in intensity. (See photo of type 

star Procyon). To this class helongs 

(Continued on page 137) 





The Matallle Lines Now Appear Closely Packed Together and of Growtng Intensily. 


This Type of Star ts Dominated by the Absorption Bands of Calelum and the Absorption Lines of Hydrogen Whieh Are Stroncer Than Any of the Metalile Lines. 
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Practical Chemical Experiments 
By ALBERT W. WILSDON 


EW of the millions of people who 
cat cegs daily are familiar with, and 
in must cases never concern thein- 
selves with the chemical or physio- 
logical properties of this form of 
teood, The daily consumption of eggs thru- 
out the world is truly enormous, and the 





Longitudinal Section of a Hen's Egg, a, Shell; 
b, Vouble Membrane of Shell; c, Alr-Cham- 
ber; d, Outer, or Fluld Albuminous Layer; e, 
Thick, Middle Aibuminous Layer: f, inner 
Albumtinous Layer: g, Membrane of the Cha- 
iaza; hh, the Chaiaza; |, Vitelline Membrane: 
J, Germ; k, Yolk; 1, Latebra. (After Macé.) 


present high prices have caused many deal- 
ers to preserve eggs till the market is at a 
high point and then unload them, in many 
cases with the representation that they are 
Strictly fresh! ges contain a relatively 
large proportion of FProteid and mineral 
matter which 1s used to furnish the salts 
of the bones, especially calcium phosphate, 
and also fat, and is one of the most con- 
centrated forms of nutriment. 

Proteids serve as a fuel for the body 
and also provide the important element 
Nitrogen, which is needed in the case of 
children for growth, and in the- case of 
both children and grown people, to keep 
the body in repair. 

Strange as it may seem, even eggs, the 
contents of which are contained in a brittle 
shell, have had substitutes placed upon the 
market in the guise of “egg substitutes.” 
Nearly all these are claimed to contain all 
the ingredients of eggs, but most of them 
fall far short of these claims. There is a 
number of so-called egg powders offered 
for making cakes, etc., which contain no egg 
at all, They are composed of other forms 
of protein matter, usually casein from milk, 
and colored to resemble the egg in tint, 

Tie average weight of a hen’s egg is 60 
grams. of which the shell weighs about 6 
grams, the white 36 grams, and the yolk 
18 grams. Roughly it contains 70% of 
water, 12% of albumin and 12% of fat. 

The substance known as "white of egg” 
or egg albumin, when separated from the 
yolk, membrane and shell is a colorless, 
transparent, thick, sticky fluid, soluble in 
or miscible with water and is composed 
almost entrely of albuinin, partially dis- 
solved in water. 

When the white of an egg is put into 
boiling water it undergoes a remarkable 
change, and ts said to have coagulated. In 
this state it is insoluble in water and opaque 
and forms a solid mass, which, however, 
sull contains a large proportion of water. 
During coagulation it is probable that chem- 
ical as well as physical changes have oc- 
curred. Thus from the foregoing we see 
that the white of egg is an extremely un- 
Stable and complex substance, its physical 
properties being so indefinite that it would 
be almost impossible to say that it was or 
it was not a definite chemical compound. 


Eggs: Their Preser- 
vation and Tests 


White of egg or egg alburnin nay, how- 
ever, be taken as the representative of a 
group of substances which are classified 
together as the Proteids, or Albuminoids. 
They contain the five clements, Carbon, 
Hydrogen, Oxygen, Nitrogen and Sulfur. 

Ege yolk is composed of albumin, fat, 
and a phosphorus bearing material of high 
nutritive value known as Lectthin. The 
yolk of an egg is a inuch richer food 
product than the white, containing in addi- 
tion to the nitrogenons element the fat 
and mineral bodies necessary to nutrition. 

PRESERVATION. Of particular interest to 
the reader will most hkely be the methods 
of preserving and tests. 

wing to the porous nature of the shell, 
the moisture of the contents gradually 
grows less by evaporation, and the egg loses 
tn weight. Air also passes in thru the shell 
pores, carrying various microbes, which 
result in ultimate decomposition and spoil- 
ing of the egg. Nature has provided the 
shell with a thin surface coating of muci- 
laginous matter, which, however, is easily 
washed off. This coating tends to partially 
close the pores, and for best results in keep- 
ine, snes not be removed by washing. 

y coating the eggs artificially with a 
varnish or film of some kind the egg will 
be rendered impervious to air and water. 
One of the cheapest, simplest and best of 
these coatings is [l’ater-glass. This is pro- 
duced by dissolving the substance known 
as Sodium Silicat (or Silicat of Soda) in 
water, and applying the same, by dipping 
the egg into the solution and removing and 
allowing to dry. The Silicat of Soda which 
is thus left in a thin film over the surface 
of the egg penetrates and stops the pores 
and renders the egg-shell practically im- 
pervious both to air and water. This ma- 
tertal possesses the property of becoming 
totally insoluble in water when it has once 
been dried so that even if the egg is after- 
wards subjected to contact with water the 
filmi is not removed. 

One drawback to this method is that eggs 
so treated break more easily on boiling. 
This breakage may be prevented by care- 
fully piercing the shell with a strong necdle 
before being put into the water. 

Gelatine, vaseline, wax or gum are other 
suhstances used for coating or varnishing 
the egg, tho they are not as efficacious as 
the water-glass, 

Another proposed method is to immerse 
the eggs in botling water for twenty sec- 
onds with the result that a very thin layer 
of the egg-white next to the shell becomes 





A 110-Voit Two-Lamp Egg Candilng Cabinet 

with a Capacity of Six Eggs. It Can Be 

Easlly Bulit by Anyone or Purchased as 
Desired. 
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coagulated, thus forming an impervious 
coating inside the shell, 

PrysicaL EXAMINATION oF Eccs. Va- 
rious physical tests have heen prescribed 
for ascertaining the approximate age of an 
ere. 

Tne 


SaLt SoLution Test consists of 
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Battery Type of Egg Candiing or Testing 
Cabinet Which Anyone Handy with Tools 
Can Easily Construct. The Lamp and Be- 
flector Can be Obtained at Any Supply Store. 


placing the egg in a 10% salt solution, 
If perfectly fresh, the egg will aink to the 
bottom. If it remains immersed in the 
liquid, it is to be considéred at Jeast three 
days old. If it rises ta the surface and 
floats thereon, it is more than five days 
old. This test 1s a rough one, ts quickly 
applied, and will distinguish the really 
fresh egg from one whith is even a few 
days old, but is useful only for eps that 
have heen kept tn air. Presieyvee CRES 
cannot be gaged by these means. It 1 
possible also to apply the sinking and faat- 
ing tests on a large scale. Sali water tanks 
of any size may be easily constructed into 
which hundreds of dozens of eggs may be 
placed at one time, thus effecting a speedy 
separation of sinkers and foolers, and at 
a minimum expense. There are some in- 
stances where a fresh egg will not sink in 
these circumstances, bit such cases are not 
numerous enough to be of any importance. 

Canpuinc Test. The best method of ex- 
amining eggs for freshness is “cand ling,” 
the process consisting in placing the ere 


between a bright light amd the eve, If the 
egg is fresh it will show a auitnee rose- 
colored tint, without dark spots. More- 


over, there is to be foun int the larger end 
of a fresh egg, between the shell and the 
lining membrane, a small air eli, occupyine 
one-twenticth of the capacity of the ez, 
which is distinctly transparent. fn ai ¢ag 
which is not perfectly fresh this space. 
unless the egg is stored with the large end 
up, becomes filled with egg substances and 
presents the same appearance as the rest of 
the cgg., If dark spots are found in ihe 
egg, wos certain that the cog ig mal fer- 
fectly fresh, and its appearance pall he 
more or less cloudy, being darker az the 
eggs grow older, becomimea in exireme casts 
opaguc. At the same time the “air cham- 
bers” mentioned before row birger as the 
age increases. The so-called “spats” are 
eggs which show on “candling” black 
patches due to fungi. 

The best of all tests, however, is to open 
an egg and examine its general appearance, 
its mobility, and its odor and taste. Epes 
which have been stored some time show 4 
tendency in the white and yolk to run ta- 
gether, and when this phenotnenon is ob- 
served it may he certain that the cgg is nat 
a fresh onc, altho no perceptible odor of 

(Continued on page 154) 
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Experiments in Radio-Activity 


N the previous installments of this 
series the propertics of the radiations 
from radio-active substances have been 
discust. It is the author’s intention 
in this article to explain the radio- 

active transformations and to show that in 
reality these changes are a transmutation of 
the clements, Experiments will be given 
showing the rise and decay of the active 
constituents. For a more detailed account 
the reader is referred to Sir Ernest 
Rutherford’s “Radio-active Substances and 
Their Radiations.” 

The disintegration theory was first pro- 
posed to account for the continuous pro- 
duction of thorium XN from thoriuin com- 
pounds. This change from thorium to 
thorium NX is in reality a breaking down of 
the thorium atom which has an atomic 
weight of 232, and the formation of the 
thorium X atom which has an atomic 
weight of 224. This is accomplished by the 
emission of two alpha particles. There 
are, however, two intermediary products, 
namely, mesothorinm and radiothoriusn. 
Radiothorium is, however, chemically in- 
separable from thorium and mesothorium 
inseparable from thorium XN, and are in 
reality isotopes. The word isotopes 1s used 
to designate two substances which have the 
same chemical properties, but different 
atomic weights. The rate of decay of an 
active substance may be calculated by using 
the formula given in the second article for 
the retardation of alpha particles. In this 
case I ¢ is the initial activity, 1 ¢ is the activ- 
ity after time t,e is the base of the Naperian 
logarithms (2.7182), and_» in the case of 
thorium X is .19 days. Using this equation 
the decay curve may be plotted. The two 
assumptions of the disintegration hypoth- 
esis as given by Rutherford are: (1) that 
there is a constant production of fresh 
radio-active matter by a radio-active sub- 
stance, and (2) that the activity of the 
matter so formed decreases according to 
an exponential law with the time from the 
moment of its formation. 

An experiment proving the disintegration 
hypothesis will now be given. About 
grams of thorium nitrat or some other 
thorium salt are dissolved in water. This 
solution should be left standing for about 
2 days for reasons which will be given 
later. The thorium nitrat solution is then 
diluted to about 200 cc. The solution 
should be heated and ammonia added in 
excess. The thorium and some impurities 


are precipitated as a hydroxid by the am- 
monia. The thorium X, however, remains 
in the solution with the mesothorium. The 
solution is now filtered and the precipitat 
dried for future use. The filtrate should 
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raphic Curve Showing the Rapld Rise and 
Decay Perlods of Thorium ‘’X,’' In Days, as 
Well as the Relative Activity. The Decay ts 
Measurable by Means of the Sensitive Elec- 
troscope Previously Described. 





By IVAN CRAWFORD 


PART IV (Conclusion) 


be boiled down to 
dryness to remove 
all traces of the 
ammonia salts. 
The residue con- 
tains the thorium 
X. The solution 
when concentrated 
should be trans- 
ferred to a watch- 
glass and dried 
upon it to facili- 
tate handling. In 
the accompanying 
illustrations the 
apparatus meces- 
sary to perform 
these separations 
is clearly shown. 

The reason for 
letting the thorium 
nitrat solution 
stand several days 
before using had 
now better be ex- 
plained. Thorium 
compounds have 
been found to give 
off an active gas 
known as thorttom 
emanation. This 
emanation when it 
decays forms an 
active deposit. In 
salts this deposit 
is always present 
as the emanation is occluded in the solid, 
and allowed to change into the deposit. 
This deposit, however, decays in a short 
time. If the thorium solution were used 
fresh, the thorium X would contain some 
of this active deposit, thus causing an 
initial rise in activity instead of a gradual! 
fall. When the solution is allowed to stand 
for several days the amount of active de- 

osit remaining is negligible. No more 1s 
ormed, as the emanation escapes from the 
open vessel not being held by the solution. 

The watch glass or metal plate having 
the thorium X deposited upon it is now 
introduced into the radio-active electro- 
scope. The rate of discharge is then noted 
as outlined in the first article. The actiy- 
ity should then be measured every 12 hours 
for about 12 days, and the results tabu- 
lated. These figures then are the measure 
of the decay of the thorium X at different 
periods. These figures may be compared 
with those calculated by using the equation 
given in the second article. The results 
should now be plotted on a graph. 

The plotting of the decay curves of ac- 
tive substances is extremely simple. the 
ordinates represent the activities as deter- 
mined by means of the ionization current, 
and the abscissae represent the time in 
days. In arranging the graph the lower 
abscissa should be divided into 12 divisions 
to represent the 12 days in this experiment. 
The ordinate to the left is divided into 10 
parts to represent the change in activity. 
The initial activity is denoted by 10 and 
the other activities arranged proportionally 
on the ordinate. The activity, then, for 
each half day is marked on the graph by a 
small circle or dot. A curve joining these 
circles represents the decay curve of tho- 
rium X. Irregularities at the beginning 
may be caused by the active deposits re- 
maining in the solution. 

The thorium nitrat or hydroxid as it is 
after the chemical reaction can be meas- 
ured in the same way as the thorium X. It 
will be found that the thorium hydroxid 
increases in activity due to the production 





Hypothesis of Radio-ac 
Elements. 


Top View—Simple Apparatus Used in the Experiment of Separating 
Thorkum “*X’* from Thorium Nitrate. 
tive Transformation or the 
Lower View—Watch Glasses Used to Hoid Thorium ‘XxX.’ 















This Experiment Proves the 


ransmutatlon of the 


of thorium X. The curve denoting the 
rise in activity of the thorium salt is the 
exact complement of the curve of thorium 
X. Two such curves are shown in the ac- 
companying graph. They illustrate the 
theoretical decay and production of thorium 
X. This experiment shows conclusively 
that it is possible for one substance to 
change into another. I£ this transmutation 
could be controlled the goal for which 
alchemists sought would be realized. In 
this experiment the thorium gives rise to 
an active substance several thousand times 
as active, weight for weight, than the 
thorium from which it was separated. 

As the reader goes deeper into the study 
of radio-activity the question may soime- 
times occur to him whether or not the 
property known as radio-activity is limited 
to a certain group of substances such as 
have been described here. This question 
has occurred to several scientists and has 
been met with various answers. It is, how- 
ever, merely a subject for speculation, as 
it is impossible to secure any conclusive 
experimental evidence. The reason for 
this is apparent, as the rate at which they 
would give off rays is so small and their 
lives so long that they would have to be 
observed over millions of years to detect 
any visibie change. 

Radio-active compounds are being used 
more and more in modern every-day life. 
What was at first merely a peculiar phe- 
nomena is now an important branch of 
science. Prominent scientific magazines and 
institutions are now regarding radio- 
activity as a Separate and distinct science. 
Large laboratories have been established 
for the study of this phenomena. Thou- 
sands of dollars have been spent in the 
establishing and equipping of factories for 
the extraction of uranium and radium from 
the carnotite. It has found extensive use 
in large Hospitals for the cure and treat- 
ment of cancers and skin diseases. This 
line of research should appeal to every ex- 
perimenter of the present day. It has given 

(Continued on page 151) 
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Nowy Build an Efficient 
Medical Coil Set 


By AH. WINFIELD SECOR 


Appearance of Finished Medical Coll Set In Carrying Case as Bullt by the Writer. 





This Coil 


Is Adapted to All Kinds of Testing Work, Besides the Treatment of Various Bodily ills. Such 
as Rheumatism. The Primary, Secondary or Tertiary Current and Combinations of Them 
Are Controlled by a Double-Pole Switch. 


HE aim of this article is to give the 

constructional details so that anyone 

mterested in shocking ur medical 

coils may build his own upparatus 

ata shight cost. The outht will pro- 
duce equally as good results as any of the 
commercial apparatus, for all usual require- 
ments. Medical coils are widely used for 
the trcatinent of cheumatism and other 
bodily ills and pains. besides fnrnishing lots 
of amusement and fin for the young folks. 
Not only this, but such a coil as the one 
here described lends itself very well to 
many kinds of testing. and it alse can be 
used for telegraphing along railroad tracks 
for several miles, after the manner of the 
LU. S. Signal Corps buzzer sets. We will 
take up the construction of the individual 
parts of the apparatus in detail. 


tnduclion Coil. 


Che tndnetion coil osed in the present ap 
paratus need not le as carefully insulated 
and constricted as that intended far pro- 
ducing -parks with corresponding high 
potentials. which constantly tend to break 
down the insulation between turns and be- 
twecn layers of wire As the detail draw- 
ings show, the usual secondary coil is sup- 
plemented by a second fine wire winding, 


known as the tertiary, which ts wound ex- 
tertor to the usual secondary winding. The 
primary winding and the annealed soft iron 
wire core is mounted riggdly in a stationary 
block, made of mahogany or other hard 
wood. or else it may be cut out from 

piece of black hher, lhakelite or hard rub- 


bec, whichever may he the liamdiest ma- 
terial for the builder. This prunary sup- 
porting block bas a hole drilled thei it. 


having. a diameter 
of 197/32 inch, in 
which the iron 
wire core is to be 
emplaced. To 
Inake the core, you 
will require the 
softest iron wire 
vOn can procure, 
about Ne. 22 to 24 
wuee, incasuring 
about 4 inches in 
length. The weres 
should be as 
straight as pos: 
ible. and they are 
mounted in the wy 

ght block hy 
placing as inany of 


SOOM orer 
poper nsu! 


Pritp feos 


W” blind holes Ll fiet wire + 


Tertlary Windings. 
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them thru the block as you can, gradually 
increasing the number in the hole by stick- 
ing some here and there around the outside 
and tm the center, until as many wires are 
tn the bundle as you can push in thru the 
hole. The core may be finally tightened up 
ly driving a few small brads thru the front 
end and clipping these off with a pair of 
pliers, Afterward this core face against 
which the vibrator is to operate is filed off 
smooth, but left projecting from the block 
about % mech. 

The next step is to insulate the long ley 
of the core projecting from the hlock, and 
this is done by winding some thin tinen or 
silk tape along the core, lapping the tape 
slightly. .\ daub of glue or a picce of 
thread will hold the final convolution of 
tape. The block should previously have 
had two 1/16-inch holes drilled up from 
the hase with a hand drill or drill press. 
thru which the two primary leads may pass 
without beig seen. After passing thru 
one Of the primary leads, so as toe leave 
about 6 inches projecting and then coiled 
out of the way, we inay proceed to wind 
the first layer of the primary. This is 
wound as evenly as possihle, and. in all, 
four layers of the primary wire (No, 22 
S. C. C. or enamel magnet wire) are put 
on, bringing out the final lead from the 
fourth layer thrn the remaining hole in the 
upright. Thts coil may then he immersed 
in molten paratin wax, or it may he given 
a coat of thin orange shellac. To give a 
finished appearance, a layer of black paper 
may he glued around it, 

The secondary and tertiary coils are 
wound on the bobbin, as shown in Fig. 4. 
a Wrapping of three lavers of paper heing 
placed hetween them. In winding the layers 
of these two coils, the length of the layer 
is inade a little shorter than the bobbin, 
leaving a space of about 1% inch at each 
end, and a layer of thin paper, preferably 
Parattined paper, is placed hetween every 
laver, The size of wire for these two coils 
is No. 36 B. & S. gage, S. C. C. or enameled 
insulation, In hringing out the leads fram 
this fine wire. it is the best practise never 
to rely on a single strand of this small 
size, which may easily break and catse no 
end of trouble: therefore several strands of 
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the wire should he donbled up to form a 
sturdy Hexihle lead, which should be given 
one or two wraps around the form and 
vied with a piece of thread. The fine wire 
forming the winding is then soldered te 
tis heavier lead. A small winding jig. 
coniprising two wooden uprights mounted 
on a base together with a piece of heavs 
iroi wire, bent so as to form a handle or 
crank. and a piece of rourd wood such as 
a piece of shade roller, will serve wo sup- 
port the secondary bobbin while it is being 
wend. Proceed to wind on ten layers of 
the specihed wire for the secondary, in- 
sulating each Jayer from the other by a 
wrapping of parattned or other paper (but 
Hot newspaper) and when the ten layers 
have heen wound un, the joint or common 
lead shown in Fig. } should then be put in 
place and the wire soldered to it. After 
winding three layers of paraltined paper 
around this coil we may proceed with the 
winding of the tertiary, or third coil, which 
comprises eizht lavers of wire, each laver 
wparated by a wrapping of paper between. 
The third or outer lead, comin: front the 
iree end of the tertiary winding, completes 
this ‘unit, and the coil nav be finished with 
a few wrappings of siitt paper tw protcer 
it and give it a smeuth cyhndrical form. 
the fimishing coat may be a wrapping of 
thin hard rubber. or simply some black 
paper. which may be Jater varnished or 
coated with some black shellac to corre- 
spond with the bobbin ends, as the builder 
nay desire. 

The induction coil is clearly illustrated 
in section by the diagram in Fig. 4, and the 
method of carrving the three connections 
irom the secondary and tertiary windings 
is simple and ethcient. Instead of the older 
methad of providing shding shoes ane 
metalhe rails, the writer has found it much 
simpler and more reliable. with no chance 
ot intermittent makes and hreaks in the 
current applied to the patient, to secure the 
three leads coming from the coils to three 
&-32 machine screws threaded thru the 
filer oc bakelite base of the coil in the 
manner shown. The secondary unit, as will 
be perceived, is permitted to slide back and 
torth by virtue of the slot cut thru the 
wooden hase of the cabinet as disclosed in 
Fiz, 2 Three rubber-covered stranded 
leads such as lamp cord are firmly soldered 
to three lugs, clamped against the heads of 
these machine screws by nuts under the 
base, as shown. It is well to place a metal 
washer behind the nut, and the screws are 
then past thru the slot in the cabinet base 
ail screwed into the bakelite base support- 
ing the coil. The secondary and tertiary 
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Switch Details. i 


cral switches used 
on this 
coil outhit. 
concenser 
switeh are op- 
onal, and are 
used = omostly tur 
producing avery 
strong curreiut tor 
shocking  pur- ¢ Sams 
pose-.) There are c ~~ 
also provided a 
three -puint Jever 
swiieh ior the 
three positions of 
“off,” “one cell” 
and “twa cells” of [ 
drv battery, and a |, 
special bi-polar 
secondary switch. 
The only special 
part which needs 
explanation in de- 
tail is the bi-polar 
secondary = switch, 
and this is illus- 
trated in detail in 
Fix. 5. The lever 
of this switch may 
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Details of Medical Coil: Handles, Sponge, 
Electrode and Sipolar Switch. 


he made from a piece of '4x%-inch bake- 
lite. hard rubber or fiber. preferably black in 
color. It is not necessary to give here the 
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Top and Front Views of Medical Colt Set, Showing Disposition of Two 
It Works Very Efficiently on One Cell. as Proved by Tests. 
The Secondary Unit is Movable. 


fractional dimensions for the phosphur 
hrouze contact springs. as their size may he 
judged trom the drawings, and each con- 
structor will make these a little different 
possibly. They should in any case be ap- 
era We inch im atk and spaced 
/16 inch apart, so as to give as high in- 
sulation as possible between them. One of 
these springs remains flat at the rear, and 
is soldered to a brass lug, so as to be con- 
nected with the central supporting posts 
of the switch lever in the manner apparent. 
The second spring bends downward at the 
rear, and makes contact with an insulated 
brass segment, shown at Fig. 2, and which 
forins the second pole of this switch. The 
necessity Of this switch will be evident from 
the diagram of connections, Fig. 1. The 
springs on the secondary switch may be ot 
phosphor hronze, German silver, or hard 
springy brass. and can be quite light. 

The secondary current distributing switch 
gives six different forms of current. namely. 
primary—secondary—tertiary—primary and 
secondary—secondary and __ tertiary—pri- 
mary, secondary and tertiary— and thereiore 
requires twelve contact points, which are 
spaced 11/32 inch apart. 


Vibrator. 


The vibrator is best removed from some 
cheay) medical coil, or else made up by re- 
moving the armature spring from a buzzer 
or bell, which already has a platinum or 
silver contact mounted in the end of the 
spring. The vibrator contact screw and 
spring are supported on two round brass 
uprights, threaded for machine screws at 
the hase, these uprights being made of 
ahout %-ineh diameter stock. The spring 
should be about % inch wide and fairly 
thin. It may be of steel. spring brass. 
phosphor bronze or German silver. The 
contact points, that on the spring and the 
point in the end of the vibrator adjusting 
screw, are preferably formed of small plati- 
num points. or they may be the new tung- 
ster. points. Silver is frequently used, 
altho it is not very commendable for the 
purpose. These contact points are gen- 
erally obtained from old belis or other 
electrical apparatus. The iron armature on 
the end of the vibrator spring. for use with 
this form of coil, should be about 3/16 inch 
in diameter and % inch thick. It mav be 
riveted or soldered to the vibrator spring. 
It should be mounted so that the armature 
normally is about 3/32 inch trom the iron 
core. (Continued on page 150) 
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An 8- to 10-Inch Spark Oudin High Frequency Coll. 
7 . W. Step-up Radlo Transformer or 6- to 8-Inch 


by a One-quarter K. 
Spark Coil. 


The high frequency transformer here 
described is of the Oudin type. All that 
is necessary to use in conjunction with it 
are a small wireless transformer or spark 


[The idea here described and tilustrated 
is the “germ” of the marvelous electrically 
played “choralcello"—the piano that gives 
absolutely pure music, owing to the fact that 
the strings are set tuto cthration by electro- 
magnets, not by striking them with me- 
chanical hammers, as in the ordinary piane. 
With such electrically played instruments 
it ts possible ta praduce “sustained” notes 
of wonderful purity. Those interested in 
this work will find that cach string must be 
vibrated by its aun magnet coil, and each 
cail excited by an alternating or pulsating 
current having a periadicity corresponding 
to the natural frequency of the particular 
string played. A buszer specially tuned for 
cach String may be experimented with. 
Editorial nate, 

Any one possessing a harp or zither and 
a few odds and ends to be found around 
anv amateur work-shop, may make a most 
pleasing and interesting instrument. 

As shown in the accompanying drawing 
A, is an ordinary harp having steel strings. 
3 is a wood or fiber strip on which the re- 
quired number of electro-magnets, © are 
mounted: i. e., as Many magnets as there 
are strings on the harp. These are sus- 
pended so as to cover, but 20t touch, the steel 
strings, Suitable electro-magnets are made 
from telephone receiver pole-pieces, which 
can be purchased from any supply house. 
A corresponding number of push buttons 
D, are arranged on a separate board E, 





_ ~Secondery 


4 


up spe 





coil, a high poten- 
tial condenser, and 
spark gap. The 
discharge obtained 
when the coil 1s 
excited by a % 
KAW, transformer 
all be front nine 
to twelve inches m 
length, wlule the 
spray discharges 
will reach out to 
still “greater 
lengths. The re- 
sults obtamed with 
this small coil will 
thoroly repay the 
builder for the few 
hours spent in the 
construction of 
this simple, yet 1n- 
tensely interesting 
piece of apparatus. 

The secondary 
of the transform- 
er is shown in Fig. 
1. The cardboard 
tube, upon which 
the wire ts wound, 
might well be a 
round “Quaker 
Oats" box cut to 
length. It should 
be well shellacked 
inside and out, so 
as to keep out the 
moisture. Two 
wooden ends 
should be turned 
or sawed out, and 
for the sake of ap- 
pearance should be 
nicely stained and 
varnished. A dis- 
carded ball from a 
brass bed will be 
found to suit very well for a discharger, 
The wire for the secondary should he num- 
bers 28 to 30 B. & S. D.C.C. or S.S.C. wire. 
The winding must be done oma lathe or else 


i 


Tronst 
gap 


Fig. 3 


it Can Be Excited 


An Electro Harp 


serving as a kev-board. The push buttons 
D, are lettered according to the strings 
they control. 

The connections are as shown, each mag- 
net being placed in series with its push- 
hutton. The other terminals of the magnets 
aid buttons beingcon- 
nected, the main wires 
are led to a buzzer or 
other interrupting de- 
vice F, and hatteries G. 

lt is a good idea to 
construct a special 
keyboard, as the push- 
buttons cannot be 
plaved very fast. 
Pivoted or  spring- 
supported strips ar- 
ranged side by side 
can easily be as- 
sembled on a_ base- 
board, with suitable 
contact points 
mounted under each . 
“key” strip. These 
contacts can le made 
from silver wire. 
platinum points off 
old bells or buzzers, 
tungsten points, or “i ae 
for that matter just 





springs. The smooth 
action of such a hand- 
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plain brass points or — 


Experimental Electro-Harp Operated by a Buzzer, Which tnterrupts 
the Current Thru a Magnet Coll in Front of Each String. 


on a simple winding rig, as it cannot be 
eventy wound by hand. The turns are sep- 
arated with a thread wound on with the 
wire. After the wire aud thread are 
wound, the whole should be given two or 
three liberal coats of shellac (or better, 
"armalac’}. The upper end of the wind- 
ing should be fastened to the brass dis- 
churge ball. This finishes the secondary 
coil, 

The primary is very easily constructed. 
It is made of one-inch copper or brass 
ribbon. The inside turn is taped to a card- 
board ring, about 5 in. in diameter, and one 
inch high. This is shown in Fig. 2. The 
ribbon should be wound tightly, the turns 
separated by thin corrugated paper, such as 
used in packing boxes. The strip of paper 
should be about 54 inch wide, so as to allow 
sufficient surface of the ribbon exposed to 
make a variable contact with the helix 
clip. After nine or ten turns have been 
wound, the spiral should be tightened and 
taped on the outside. This makes a quite 
firm winding. The inside turn is connected 
to the lowest turn of the secondary, see 
diagram Fig. 3. Also a wire is led from this 
connection to one binding post. The clip 
is connected to the other post by a piece of 
high tension cable. The primary rests on 
wood supports, which may be of any con- 
venient size. The base should be of % in. 
wood, and 11 inches square. The edges 
should be beveled. Porcelain knobs are 
glued under the corners by means of 
wooden dowels inserted into the base, as 
shown at Fig. 4. The complete hoop-up is 
shown at Fig. 3. Fig. 4 shows the trans- 
former assembled. In operation, the clip 
should be moved from turn to turn, until 
the best discharge is obtained. It might be 
well to say that the current from the sec- 
ondary is of such high frequency that it is 
entirely harmless when taken thru the body, 
providing the spark is allowed to jump toa 
piece of metal held in the hand, and not to 
the skin direct. 


Contributed by G. W. COOKE. 


made keyboard will really surprise you. 
The instrument can be used as an ordi- 
nary piano, pressing the buttons as if they 
were keys, 
Contributed by 
CARLETON F. MAYLOT (143 years old). 
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Experimental Mechanics 


N the last lesson we considered the 
theory of twist drills, and having this 
in mind, we shall now discuss the prac- 
tical end of the twist drill. It 1s essen- 


_ tial to note that in grinding twist drills 
it is very important to have the cutting edge 





Using Grinding Gage to Test Edge of Twist 
Drill When Sharpening it 


at the proper angle, otherwise the drill will 
not cut—or it may dig into the metal, thus 
spoiling the same or breaking the drill. The 
best angle at which the culting edge should 
lie errournd is that of 59 degrees. A gage ts 
usually provided for determining whether 
the cutting edge is ground to the required 
angle. Fig. 1 shows the gage being used 
for that purpose. This gage is a standard 
teal, and should be found in every experi- 
mnenier’s tool kit. 

To acquire knowledge on how to actually 
grind a drill by reading, is a very difficult 
matter jor the beginner. This is a subject 
which he must learn by actual practise, thus 
(taming experience as to the manner in 
which the drill is held against the abrasive 
ferindstone or usually an emery wheel), 
also teow ta determine whether the drill is 
eround properly so that it can perform its 
necessary function. 

lt is advisable for the beginner to obtain 
a drill grinder, which can be purchased for 
4 Mominal sum. There are two kinds of 
drill grinders—first, that wherein the drill 
is controlled by hand, and the grinding of 
the iwo cutting edges is performed sepa- 
raicly; the second type, wherein the drill 
is clamped and the grinding is performed 
automatically. The latter is used exten- 
sively in large factories, where consider- 
able quantities of twist drills have to be 
erotinel, 

The point in favor of the grinding ma- 
chime is iis independence with regard tuo 
the ability of the workman: also the grind- 
ing is-accomplished much faster. Fig. 2 
illustrates a hand-controlled, foot-operated 
grinding machine, 

In using twist drills, it is of extreme tm- 
portance 10 have the cutting edges prop- 
erly ground, To illustrate this, the results 
eliained from careless and inexperienced 
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One Result of Improper or Careless Grinding 
of a Twist Orili. The Hole Drilied with Such 
a Twist Drill Tends to be Ragged, Elitptical, 
and in Fact Most Any Shape But Round. 


By SAMUEL D. COHEN 


LESSON NIT. 


use of the free-hand twist drill arc clearly 
depicted in Figs. 3, 4 and 5. The subject 
is of extreme importance, and the novice ts 
strongly advised to procure a machine that 
will grind his drill to the proper cutting 
edge angle, thereby saving some important 
work that he may be engaged on, which 
might have been destroyed by the poor, 
hand-ground drill, 

If the sharpening is done by a free hand 
drill. it is advisable to observe the cutting 
of the metal by the twist drill: first, the 
chips made by the cutting; second, the size 
of the hole. If the cutting lips are shaped 
to a proper clearance, the chips will curl as 
they start from the cutting edge, but, if the 
cutting lips lack a proper clearance, the re- 
sulting chips have the appearance of being 
ground off, rather than freely cut. If the 
cutting lips are of uneven length, the hole 
will be enlarged over the diameter of the 
drill. 

The next important factor with refer- 
ence to drills, is their feeding speed. In 
order to obtain best results with drills and 
drilling machines, the drill should advance 
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A Hand-controtied, Foot - operated 

Twist Drili Grinding Machine. The 

Drill is Revolubty Heid in a Jig At the 

Correct Angle Against the Emery 
Wheel. 





into the work a definitely regulated amount 
each revolution. The distance which the 
drili advances per revolution is termed the 
feed, and must be adjusted to suit the con- 
ditions under which the work is being per- 
formed. See table at end of article. 

These figures are recommended for aver- 
age conditions. <At times they are greatly 
exceeded, and at others must be greatly 
reduced. Feeding the drill free hand, if 
skillfully done, may answer in certain cases, 
but is less effective than power feeds, with 
the exception of small wire drills. 


The drill specd is anothcr important fac- 
tor when considering the successful opera- 
tion of twist drills. This appertains to the 


surface or peripheral speed of the drill in 
feet per minute, and is rated at the outcr 
Under avcrage conditions, the 


diameter. 





in Grinding or Sharpening Twist Drills by 

Hand, Care Should Be Exercised to Keep the 

Drill Axis At An Angle of GO Degrees with 
the Grinding Plane. 


peripheral speed recommended for carbon 
steel drills is thirty to forty fect, and for 
high-speed drills, seventy to one hundred 
feet. Working conditions may at times 
cause a change in these figures. When the 
extreme outer corners of the cutling edges 
wear rapidly, it is evidence of too high a 
surface speed. 

In order to grind a drill by hand, it is 
necessary that the axis of the drill be with- 
in 60 degrees of the grinding plane. This 
can be more clearly understood by refer- 
ring to Fig. 6, where G is the grinding plane 
or grindstone, and a-b is the axis of the 
drill, D, to be ground. The cutting side of 
the drill should be kept at the required 
angle, ¢ = 60 degrees, with the grindstone 
surface. If now a revolving movement is 
made around the axis of its length toward 
the drill, a straight circular cone will be 
ground by the grinding wheel at the top, the 
axis of which coincides with D. If the 
drill is so ground that the following will be 
true, the drill will then perform its proper 
function, namely; that all the cutting lips 
have the same inclination to the axis of the 
drill; secondly, that the cutting lips be of 
exactly equal length; thirdly, a proper lip 
clearance of the surface back of the cutting 
edge; fourth, a proper angle of lip clear- 
ance. 

In order to maintain high cutting speeds, 
jt is necessary to use a lubricant. Those 
recommended below have stood the test of 
service. 

For hard and refractory steel: 
tine, kerosene or soda water. 

Soft steel and wrought iron drilling: 
Lard oil or soda water. 

Brass cutting: Paraffin oil. 

For aluminum: Turpentine, kerosene or 
soda water. 

Cast-iron work: Usually worked dry. 

(Continued on page 163) 
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This departinent will award the followlag moathtiy prizes: Clirst Prize, $3.00, Secomt Prize, $2.p0; Third Petze, $1.00, 

The purpose of this department is ta stinmlate experimenters towards accanplishing new things with otd apgpaietis of oll paakeriat, 
and far the quest usetal, practiont and original idea subaoiteed ta the Eidltors of this department, a monthty sertes of prizes Will he awarded 
For the beat idese submitted a prize of 33.100 is aweded: for the second lest idea a S20 prize, and for the third best prize of $1.0. “Phe 
article need net be vers eltborate, amd rough sketches are suoiticienl. We will onike the twechanieal drawings. Use oniy ante side of shee 


Make sketeles of sepourute stleets 


FIRSE PRIZE, $3.00 


TELEPHONE TRANSMITTER SEN.- 
SITIVE AS A DICTAPHONE 

\ very sunple, but wonderfully sensitive 

telephone transmitter for experimental pur- 

poses can easily be made. As shown in the 


LVEDELT DONS 


MEER ABCD = Piece of Soft Wood5x3x ig 
Inches Resting On Wooden Base. abcd 

Wooden “Mouthplece'' Hanging on Back of 
Larger Piece and Carrying a Short Carbon 
Rod. ef. WK and LM = Carbon Rods At- 
tached to the Larger Plece of Wood. Wires 
Lead from HK and LM Thru the Posts p and 
qand Two Dry Cells at R to the Standard 75 

Ohm Telephone Receiver. 


diavram Fig. 1. it consists of a small piece 
at thin board mounted on a wooden hase 
and having two vertical carbons alout 3/16 
of an inch in diameter. attached by claw 
tacks to the hack. FHlanging over them is 2 
small, thin piece of light, soft wood carrvine 
a transverse carshon, which lightly touches 
the vertical ones. This constitutes the 
“mouthpiece. To the vertical carbons 
wires are attached which run through the 
beard and counect with two dry cells and a 
telephone receiver. The transverse carlhon 
resting against the vertical carbous inakes a 
bad cantact in the circnit. and the sound 
vibrauons striking upun the mouthpiece 
produce an alternate increase and clecrease 
In pressure, which vanes the electrical re- 
sistance and current in the circuit. 

To secure greater sensitiveness a small 
induction cot may be mounted on the front, 
as shown in the second diagram. Fig. 2. A 
few turns af No. 22 copper wire are used 
on the primary. and a large number of turns 
ot No. 30 wire on the secondary. With the 
duction coil inseried the human voice in 
ordinary, conversation, six feet fram the 
trausimitter, is easily heard thru the re- 
cenver. which may he placed at any distatiece 

Contributed by FLOYD L. DARKOW 





tnductlon Coit 

The 

**Mouthplece’’ Is In Serles with the Primary 
Winding. 


Transmitter Showing Small 
Mounted on the Front of the Board. 
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SECOND PRIZE, $2.00 


CONTROLLING DISTANT LIGHT 
WITH A MAGNET. 


It is often convement to have a heht at 
the head of the stairs so connected that it 
may be turned on at the bottom as you gu 
up. and turned off when vou reach the top, 
ur vice versa. But tt is not always practi- 
cable or destrahble to have the old wirtug 
taken out and new installed. for this ynir- 
pose. The same results can be obtained ly 
the use of the scheme herein shown. 

A common pull chain socket is used with 
a thread aiached to the end of the chain 
aud to the top of the solenoid care, or the 
chain may he fastened direct to the core for 
that matter. The rest of the drawime re- 
quires no explanation. 

One push can be at the top of the stuirs 
and gue at the hottom, and as many others 
at ditferent places as the experimenter de- 
sires. One push of the bution turns the 
heht on and another turns it off. 

Contrilnatect ds 


SCOTT EUGENE VANCE. 


Simple Method 
for Controlling 
Light at a Dis- 
tance by Means 
of Magnetic 
uit thon soch@h | Soieniod and a 
‘2. @ Push Button. 
: PF The Soienold Can 

t' be 


~ 
> 


Operated by 
Batteries or 1tt0 
os -! Voit Direct Cur. 


rent, in Series 
with a Lamp. it 
Is Best to Wind 
the Solenoid for 
the 110 Volt 
Current. 
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MAGNETIZED SCREW-DRIVER A 
HANDY DEVICE. 


| macnetized a screw-driver by holding 
it close to a dynamo for 2 few minutes, 
nearly two years ago, and it is sull my imest 
valued helper when it is necessary tor me 
to do repatr work on my car It is a great 
help when working around the car to have 
this magnetized serew-driver to pick up 
screws and small pieces of the machinery 
which drop down inside. out of my reach. 

In getting screws it is mivatuahle: sinply 
pick up the screw by touching the head 
with the magnetized screw-driver, and it 
may be instantly set mi place with aly one 
hand. It does away entirely with the an- 
neyance of the screw slipping away and 
wettiogg lost, as it se often does, TL always 
carry it in the tool box, and tind the other 
fellow appreciates it when | find him hay- 
tg car-troubles on some lonely bit af read. 


Conrtrabsaateck des ETHEI. WEBER 
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THIRD PRIZE, $1.00 


A QUICKLY CONSTRUCTED 
“PHONE CONNECTOR.” 


An efficient and handy “Phone Con- 
nector” can be made in a few minutes, 
as follows: 

Obtain a spring clothes-pin; 


bere a hole 





A Handy. Simple and Efficient ‘Phone Con- 

necting Clip. The Clip Is Clamped. on a 

Strip of Fiber. Lined on Eltther Side with 
Brass Strips as Shown. 


thru head where line ustially goes, prt a 
battery binding post thru each hole, go 
that the nut will be on the ontside. Then 
hore two other holes one inch from the 
Opposite end and put two more posts in. 
Connect the twa pusts on each side \ to A 
and B to B as indicated. 

Next obtain a piece of wood 2” x 3,” x 
the width of the clothes-pin ; attach two 
strips of copper 34” x 1/10” x 38” to each 
side. Mount twe binding posts on the op- 
posite side as D and E. then solder wire 
(or connect m seme war) the bindine 
posts E to plate EF’ and D to D’. Can- 
nect D and E with the instruments and - 
and B with the ‘phones, and pressing N 
and Y together, place on stationary con- 
tact blucks so as to inake connection i the 
Manner wppurent. 


Contributed by JOHN W. HOPKINS, 


a — 


A TIE-CLASP TELEGRAPH KEY. 


The telegraph key here shown costs one- 
tenth as much as one purchased in any 
store, and ts smaller, neater. and just a- 
efficient. It consists of a tie-clusp having a 
strip of brass, with a hard rubber kneel 
seldered or riveted to it The whole is 
then mounted on a base 363 x 2 inches. with 
binding posis taken cram old hatteries. 
The ilostration herewith explains tally. 


Contributed by HARRY E. FUCHS. 
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Cheap Telegraph Signaling 
from Tie Ciasp Mounted on 
A Brass Screw Serves as 


! 
—— 
—— 


A Masterplece! 
Key Made 
Wooden Base. 

the Contact Under the Key Lever, 
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Connecting Up Dry Cells 


Frederick Von Lichtenow 


By 


EARLY every experimenter who 
employs Dry Cells or other hat- 
terics as the main source of tis 
current supply, keeps these cells, 
gencrally speaking, all neatly con- 
nected up—often in a dustproof container 


fox cover 


a Meat and Effective Gattery-Controt Switch- 
Board for Gonnecting Into Circuit Any Num- 
bar of Geils, from One to Six, on Parallel. 


at that—always ready for the biggest Joh 
in his laboratory, for instance his “Spark- 
Coil” or “Tesla Set.” 

Whenever lesser pieces of apparata, such 
as a small motor, an clectro-magnet, a buz- 
zer, etc., etc, are to he worked, requiring 
only one or two dry cells, as the case may 
le. then these cells have to be separated 
From the rest of the "family’, only to be 
put hack and connected up again when the 
experiment is finished. 

This constant disconnecting and connect- 
iti a6 nothing less than a genuine nuisance 
and does mot tend to improve the condition 
of the canmecting links, whatever they are. 

There appear now and then in the tech- 
nical periodicals schemes, embodying some 
form: of & rotary multi-point switch which 
are intended to remedy this trouble. To a 
larce extent they are successful in this, but 
evervene of those, which have come under 





my observation, was suffcring from two 
other faults, which are nearly as bad as the 
one above cited: First, the cells were con- 
nected up in such a manner that, with only 
one cell switched-in, this cell was already 
using energy from the next following onc; 
and this in repetition thru the whole row. 
Second, as a consequence of the first fault 
it is iinpossible to properly test each cell 
individually without going thru the dis- 
connecting stunt again. 

The scheine treated in this article has 
none of these drawbacks and is the cheapest 
and simplest one could think of; nothing, 
50 to speak, has to be constructed and the 
few necessary finished parts are obtainable 
anywhere at a very slight cxpense. 

As will be scen from the illustrations, 
this idea of connecting cclts lends itself 
very well to both battery-box and switch- 
board, whichever one prefers. The cells 
are arranged as if intended to he connected 
up in “parallet’, which is clearly shown 
in Fig. 1. Six cells require five (small 


sizes) D.P.S.T.-Switches, (of which switch 
No. 1 serves two dry cells) with an addi- 





Another Style of Battery Switchboard for 
Connecting up Any Desired Number of Cells 
on Parallel. 


tional circnit switch on the one side of the 
container, There are two binding posts 
brought out on the same sidec—one directly 
connected, the other to the circuit switch, 
as is self-cvident—for the connection of 
apparatus. 
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in this Design of Battery Switchboard the 
Leads from the Cells Are Brought Into the 
Switches from the back of the Panel. 


The diagrams in l‘igs. 2 and 3 suggest two 
different ways of connecting the switches, 
etc. upon boards, with the battery wires 
running in from the back (not shown in 
sketches) and connected to their proper 
places, which are marked by figures, each 
representing One ceil. 

No doubt, there are several ways of 
eliminating those many switches without 
disturbing the above arrangement in the 
least, such as by using taps, switch-points, 
contact bushings in conjunction with shid- 
ing blades or rods, respectively, and other 
necessary parts, but these have in most 
cases, to be ordered, if obtainable at all, or 
made to order in some shop, which involves 
loss of time and often a respectable amount 
of money. 

The scheine, as it is illustrated and de- 
scribed here, will, after all, be found to be 
the quickest, simplest and least expensive 
way of “getting there.” 


D.C. Dynamo from Magneto 


Here i= a dynamo-motor that any experi- 
menter cari make at practically no cost ex- 
cept a little patience and work. <All the 
materia: can be purchased for a small 
sim, The material required are a tele- 
phone magneto and two telephone 
transformer coils, or about 4 |b. No. 
#2 magnet wire. Also some pieces of 
brass, 2 brass tube, and some fiber and 
tuica. Now, with all the inaterial at 
hand, remove the two gear wheels on 
the magmeio and take off the contact 
parts om the other end. The magneto 
now appears as in Fig. 1. Then take 
ome end plate M off and drill a !4-inch 
hole each side of the bearing at cc, 
midway between the bearing and edge 
of plawe. Next cut two pieces of brass 
or copper of shape shown at N, Fig. 2. 
They measure about 1% inch. Drill a 
i4-inch tole at c in each and solder a 
piece of spring brass A to the other 
eng ats. Then bend into a right angle 
ai BH, ‘These are the brushes, and they 
fasten to M thru cc with two battery 
luncding pasts, which are carefully in- 
sulaied from the plate M. 

Remove the armature of the mag- 
neto and cut away the fine wire wound 
thereon. Next take off abou‘ ten of 
the segments or laminations H. to 
make room for the coinmutator. The 
commutator C is made from a piece of 
brass tubing % inch long, which is 
slightly larger than the shaft. Now cut 
the tube in two halves lengthwise, be- 
ing careful not to bend it. Take a 


namo. 


piece of mica and wrap it around the shait 
at L until it just fits the brass segments RK. 





Every Telephone Magneto Can Be Made Over, 
Slight Changes, into a First-Rate "Direct-Current”’ Dy- 
Fine for Auto or Boat Lighting and Experimental 


Work. 
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Shellac the mica to the shaft, and then 
shellac the segments over the mica, taking 
care to leave a slot S between the seg- 
ments on both sides. Two short pieces 
of fiber tubing (rings) F,F, are then 
slipped tightly over C. A tight fit 1s 
necessary. These rings hold the brass 
pieces C securely. A word of caution 
here: Place the slot S just past center 
as Shown. Then tie securely and put 
away to dry. When dry wind the ar- 
mature as tightly as possible with the 
magnet wire in the manner indicated 
by arrows. \Wind an equal number of 
turns on each side of the shaft and 
solder the ends to the segments of the 
commutator at Xxx. The diagram 
shows plainly these operations. When 
completed, give the windings two coats 
of shellac and let dry. After it is 
thoroly dry, place a fiber washer on 
each end of the shaft and assemble as 
originally found. Place a small pulley 
on the end of the shaft that protrudes 
and all is complete. If directions have 
been closely followed a mice little ma- 
chine will result. /@ zwill run etther as 
a dynamo or motor. AS a dynamo I 
was able to light 4 to 5 small tungsten 
lamps. On 4 to 6 volts it develops re- 
markable power. When running as a 
motor it works better with one of the 
magnets removed, as this lessens the 
Strength of field so that the armature 
revolves more freely. 


Contributed by W. E. LEACH. 
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HOW TO CUT LARGE BOTTLES. 


T herewith subnit a novel way to cut 
large glass bottles so as to make jars. Pro- 
cure a large bole. If the top is not level 
Or tapers it can be cunt by the following 
means: Pour water into bottle within 7 
inch of fine where you want to cut. Then 
slowly pour linseed oi] in up to the level 
of proposed cur. Then a red-hot iron 


Hecied 170" 


Kher€ gloss 
wih break 





A Simple Way to Cut Off Large Glass Bottles, 

by Plunging a Red-Hot !ron Into an Oli and 

Water Solution Fililng the Bottle Up to the 
Line Where the Cut Is to Be Made. 


plunged vertically into the oil will cause 
the glass to crack at the level of the liquid 
and leave an open top jar. 

Contributed by GERRAL EHINGER. 


USEFUL LABORATORY 
MATION. 


Rain water may be used a7 distilled water, 
provided it is clean. 

Baking soda is sodium bicarbonate. 

Vinegar contains dilute acetic acid. 

Common table salt is sodium chlorid. 

Rust from a nail or other iron is ferric 
oxid. 

Tea contains tannic acid. 

Blackboard chalk is calcium carbonat. 

Epsom salts is magnesium sulfate. 

Sugar of iead is iead acetat. 

Aqua fortis is nitric acid. 

Aqua-regia is a mixture of nitric and 
hydrochloric acids. 

Sal ammoniac is ammonium chlorid. 

Sal soda is sodium carbonat. 

“Hypo” is sodium thiosulfate. 

Denatured alcoho! js principally a mixt- 
ure of wood and grain alcoho). 

A porcelain tnortar or pestal makes an 
excellent whet-stone. 

Aqua ammonia 1s ammonium hydroxid. 

“Lye” or caustic soda is sodium hy- 
droxid. 

Quicklime is calcium oxid; slacked lime 
is calcium hydroxid. 

German silver contains no silver. 

Freshly prepared ferric hydroxid i, an 
antidote for arsenic poisoning. 

The glue on postage stamps is dextrin. 

Quartz is silicon dioxid, 

The ruby, saffire and others gems are 
composed inainly of alurninum oxid. 

Borax is sodium borat. 

Salt-petre is potassium nitrat. 

Copperas is ferrous (iron) sulfate. 

Blue-stone is copper sulfate. 


INFOR- 





Balhae) Py SebNeas ci 

Hydrochloric acid and ammonium hy- 
droxid are solutions of a gas in water. 

Oxygen is made by heating potassium 
chiorat with manganese dioxid. 

Carbon dioxid is prepared by treating 
marble chips with strong acid. 

Hydrogen is prepared by treating zinc 
with strong acid. 

Chlorin is easily prepared by heating a 
mixture of hydrochloric acid and man- 
ganese dioxid. 

Sulfur dioxid is made by burning sulfur 
in air. 

Nitrogen may be prepared by heating 
ammonium nitrit. 

Pure silver may be prepared by treating 
silver nitcat with copper. 

The silver is deposited as a gray powder, 
and may be collected by fusing into a solid. 


Contributed by 
* ARTHUR SILVERBERG. 


SIMPLE CIRCUIT INTERRUPTER. 


Small nails are driven in a board one- 
half an inch apart and connected together 
by wire. A crank pivoted in the center 
has a spring brass strip soldered to it. On 
turning the crank fast or slow, the circuit 
is interrupted. 
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Simptest Circuit Interrupter Formed of a 
Ring of Nalts, Against Which a Brass Spring 
Mounted on a Crank Is Turned. 
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An Electric Bread Ralser—Simply Place a 
32 C. P. incandescent Lamp Under the Pan 


of Bread and Watch the _ Results. 


ELECTRIC BREAD RAISER:—A box 


of suitable size is fitted with an air tight 
cover and a 32 candle-power carbon lamp 
screwed in the bottom of the box. The 
shelf that the bread rests on is made of 
slats, spaced about two inches apart. This 
is done to alfow the heat to radiate freely 
in the box, when the hread is placed in it. 
The method has worked out well. 
Contriluted by RICHARD ANDRESS. 
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| and 
| have disappeared. To this white powder 


EXPLOSIVE GAS APPARATUS. 


IHtaving occasion to make hydrogen gas 
to explode in a gas cannon, | thought of the 
following idea: 1 secured an old show- 
case butb and broke the tip off. After re- 
moving the filament (B), 1 fused a piece 
of glass tubing on the bulb, as shown at 
(A). Then I filled the bulb half full of a 










ale MONS Ne 


Fig, 2 


Explosive Gas Experimental Apparatus Con- 


fig f 


Show-case Lamp with Tube 
Fused on Tip End. 


structed of 


sulfuric acid solution, screwed it in a 
socket, and clamped the whole on the stand, 
as in Fig. 2. By running a piece of rubber 
tubing from the tube to the carmon, I was 
able to get a good explosion. Care must 
be taken not to disturb the platinum ter- 
minals. 


Contributed by 
N. KENNETH MEHAFFIE. 


SILVER PLATING WITHOUT A 
BATTERY. 


Dissolve about an ounce of silver in two 
ounces of nitric acid. After the silver is 
all dissolved throw into it a pint of water 
and four onnces of common salt. The satt 
will precipitate a powder which is pure 
silver. Filter off the water, or if there is 
no filter paper handy. pour off the water 
repeat until all the effects of the salt 


add two ounces of cyanide of potassium* 
and three ounces of hyposulphate of soda. 
Now add to all this two quarts of pure 
rain water and the silver mixture is com- 
plete. 

The plating is done in the following inan- 
ner. Hang the article to be plated in the 
solution at the end of a strip of tead or if 
more convenient, immerse the article in the 
solution and boil it for ten or twenty min- 
utes, according to the thickness of the sil- 
vering desired. To obtain best results the 
articles to be plated must be free from 
grease and oil or dirt. 


* This chemical is a ae Poison and must 
be handled with the most ¢a 


Contributed by DAVID “GOODMAN. 
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IM ITATION GOLD. 


Take 16 parts of platina, 7 parts copper. 
I part zinc, put in covered crucible, with 
powdered charcoal and melt together till 
the whole forms one mass and alf are 
thoroly incorporated. Or take 4 oz. platina, 
3 oz, silver and 1 oz. copper. 

Contributed by 


NORMAN LIVINGSTON. 
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INNING one war seems like a 
great accoinplishinent, hut win- 
ning two wars, onc after the 
other, is a historic occurreice for 
which we have tew counterparts. 

When on Nov. 1] the glad news came 
that the great war had been won, the world 
once more breathed freely, and so did the 
American Radio Amateur, who had done 
his “bit” in bringing the war tu a successful 
termination. But hardly was the armistice 
signed than the spectre of a new war—to 
the amateur—crept up over the horizon 
threatening to take away from him the 
freedom for which we had fought. 

A nation may be opprest by a relentless 
foe if conquered, or it nay be opprest in a 
similar manner by unjust laws which cur- 
tail the freedorn of its people. Indeed, 
when it was proposed last winter to take 
away irom the American Radio Amateur 
ihe freedom of the ether, which would 
have deprived the liberties of over 300,000 
young mec in this country, war was de- 
clared ance more. This war was to the 
knif*: jt was as short as it was decisive. 
Bur Right as usual won over Might, and 
the American Radio Amateur wou /iis war, 
as the Allies won thetrs. 

Ane, aa the Allies will win the fruits of 
their viciory‘in the months to come. so 
will the amateurs reap the fruit of their 
victory. Indeed, the reaping has already 
begun, ©in April 15th the ban on Radio, 
at Ieast for receizing, was officially taken 
off, and a mighty shout went up when 
Radia Amateurs were again perimtted to 
nse the ether to their hearts’ content. Altho 
the ban for sending has not been removed 
at this time of writing, the chanccs are that 
hefore the next issue 1s in your hands the 
freedom of the ether will be once more 
restored completely. 

As soon as the newspapers pubhshed the 
welcome tidings on April 15th that the ban 
on receiving was off, hundreds of thou- 
sands of amateurs began dusting off their 
ects and aerials blossomed forth over night 
by the thousands to resume their former 
activities once more. 

And wonders upon wonders! \When we 
put our scts away two vears ago we were 
atcustamed to hear nothing but the crisp 
dots amd dashes in flute-like, staccato 
sounds coming from the high power sta- 
fiagns which we all had learned to love. 
But the war has changed everything—even 
radie, fer now the radio telephone has 
come inte tts own. ; 

Where formerly there was nothing but 
the ftoli-de-dah in our phones. the ether is 
now filled with the human voice flung far 
amd broad over the land—nay, over the 
eceana—and as the months roll by the dots 
and dashes will grow less and less, and 
the human voice will come in over our 
aérials more and more, which is as it 
should be. 

The writer has always contended that 
wireless telephony was the logical outcome 
of radio, and in vears to come only the 
commercial high power stations will oper- 
ate their dots and dashes with their high 
speed machines where the voice would not 
be as reliable. But the future of Radio 
Amateurism in this country is centered 


By H. GERNSBACHK 


upor tho radio telephone. While no doubt 
many of us will still cling to the dots and 
dashes, the radio telephone will probably 
soon be used in overwhelming numbers. 
What a wonderful world it will be in 
one or two years hence! You will step 
out into the star-lht night and myriads of 
vorces—nioiselessly and invisibly—will fill 
the air all over the continent. flung thru 
the ether, You will hear nothing and you 
will sce nothing. When you sit on the sea- 
thore gazing fascinated at the beauty of 
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NAVY DEPARTMENT 
Naval Communication Service 


Office of the Director. 
Washington, April 14, 1919. 


Editor Electrical Experimenter 
Sir: 

The Acting Secretary of the 
Navy authorizes the announcement 
that effective April 15, 1919, all re- 
strictions are removed on the use 
of radio receiving stations other than 
those used for the reception of com- 
mercial radio traffic. This applies 
to amateur stations, technical and 
experimental stations at schools 
and colleges, receiving stations 
maintained by jewelers or others de- 
sirous of receiving time signals, re- 
ceiving stations maintained by man- 
ufacturers of radio apparatus, etc. 

The restrictions on transmitting 
stations of ali types are stil] in ef- 
fect, as are the restrictions on sta- 
tions operated regularly for the re- 
ception of commercial radio traffic. 
Both of the above claases of stations 
will be permitted to resume opera- 
tion as soon as the President pro- 
claims that a state of peace exists. 

Attention is invited to the fact 
that all licenses for transmitting sta- 
tions have expired, and that it will 
be necessary, when peace is de- 
clared, for the owners of these sta- 
tions to apply to the Department of 
Commerce for new licenses. 


Very respectfully, 
(Signed) E. B. Woodworth, 


ommander, U. S. Navy, Assist- 
ant Director Naval Communications. 


EAMONN 00001 SUONOCEDE AEM 


The Above ts the Text of the Officlal Notifi- 
cation Restoring the Freedom of the Ether 
Once More. The Ban aon Sending is as Yet 
net Lifted. When Peace Js Deciared, While 
Technically the Ban for Sending WiIil be Off, 
It Should be Remembered That All Sending 
Licenses Have Been Canceiled Ouring the 
War and New Licenses Must Be Secured 
from the Department of Commerce. Address 
the Office of the Radio inspector at the Cus- 
tam House of Your District for Further 
Particulars. 
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the tides, as they follow the moon, all the 
while the invisible and soundless voices 
will be all around you—nay, even pass thru 
your very body. But when vou step in the 
humble litthe amateur radio station and 
clasp a pair of receivers onto your ears. the 
ether will be unlocked and all of these 
myriads of voices will be made audible to 





ateur Radio Restored 


your ears. A perfect Babel of voices will 
greet you, but by means of your tuning de- 
vices you will be able to pick out the very 
voice you wish to listen to, tuning out all 
the others. 

It is a glorious thought that we are for- 
tunate cnough to live in an age where such 
things are possible, and we must prove 
worthy of our new-gained liberty, now 
certain. 

And the writer regrets to say that be- 
fore the war we did not realize how for- 
tunate we were, and we did not show by 
our actions that we appreciated the free- 
dom of the cther. 

There was constant bickering and quar- 
reling on the side of the amnateur, among 
themselves as well as with commercial and 
government stations. Profane talk took 
place not infrequently thru the ether, and 
many of us annoyed the commercial as 
well as the government operators by “hog- 
ging’ the ether, Hence, it was not surpris- 
ing that the government tried to pass laws 
to curb the amateurs and curtail their 
liberties. 

If Radio Amateurism is to prevail tn 
the new era, the amateurs must stop their 
former nonsense and must settle down 
strictly to business. They can and should 
receive all they want to their hearts’ con- 
tent. They can and will listen very shortly 
to President Wilson’s voice when he speaks 
to us from the “George Washington," 
where everybody is free to listen in. Ama- 
teurs can listen in to their hearts’ delight, 
whether it be to wtreless-telephone or wire- 
less telegraph. But when it comes to send- 
ing, we must mend our ways. If we do 
not, laws will be past sooner or later to 
curtail our entire liberties, and here the 
writer desires to make an important sug- 
gestion. 

There are now a good many Radio Clubs 
and Associations all over the country. We 
cannot have too many. The suggestion 1s 
that every club and every association should 
appoint one or a number of expert aina- 
teurs to listen in nightly to messages that 
are violating the common rules, esther by 
profane language, by “hogging” the ether, 
by QO. R. M. or by wilful interference. The 
offender should be sought out and promptly 
warned, and should he repeat his offense a 
second time, he should be promptly re- 
ported to the Radio Inspector of the dis- 
trict, and the various publications cater- 
ing to the amateurs should be notified. A 
sworn statement relating the offense should 
be submitted to the publications, who will 
pledge themselves to publish the name of 
the offender. 

The EvectricAL EXPERIMENTER. for one, 
will be glad to publish such naines recu- 
larly, and it ts believed that such meastres 
will do more than anything else to increase 
the prestige of radio amateurism in the 
United States, and take it out of the 
school-boy class. There is little doubt that 
if we follow ssuch procedures Radio Ama- 
teurisin in the United States will become 
one of the great institutions of this coun- 
try. We must show the world that we 
amateurs are serious-minded and do not 
use one of the greatest inventions for a 

(Continued on page 174) 
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In vhis article Dr. Testa proves conclusizvly by theory and experiment that all the kinctic energy of a rotating mass ts purely transla- 
fional and that the moon contains absolutely no retational energy, in other words, does not rotate on its axts.—EDITOR, 


N revising my article on “The Sfoon's 


Rotation”, which appeared in the April 
issue of the Exrrectricar EXPERIMENTER. 
| appended a few remarks to the orig- 
tnal text in further Support and eluci- 





Fig. 1. in Getermining the Kinetic Energy 
of a Rotating Mass, This Figure Shows the 
Setection of a Number of Points Taken With- 
in the Straight Rod or Mass M, at Successive 
Oistances from the Axis of Rotation O, 
Knowing These Values and the Speed of Ro- 
tation the Kinetic Energy of the Mass Is 
Readily Computed. 


dation of the theoryy advaneed. Due to the 
printer’s error these were lost and, in con- 
sequence, | found it necessary to forward 
another communication which, unfortunate- 
ly, was received too late for embodiment in 
the May number. Afeanwhile many letters 
have reached me in whieh certain phe- 
nomena presented by rotating bodies, as the 
moon's librations of longitude, are cited as 
evidences of energy due to spinning motion. 
i. c., proofs of axial rotation of the satellite 
in the true physical sense. I trust that the 
following amplified statement will meet all 
of the objections raised and convert to my 
views those who are still unconvinced. 

The kinetic energy of a rotating mass 
ean be determined in four ways which are 
illustrated in diagrams, Figs. 1, 2. 3 and 4 
and may be found more or less suitable. 

Referring to Fig. 1, the method consists 
in selecting judiciously a number of points 
aS Oy, Oz, Os, etc., within the straight rod or 
mass AM, respectively at distances f, rz, tT, 
etc, from the axis of rotation 0 and cal- 
culating the square root of the mean square 
of these distances. Its value being Rz, de- 
noted radius of gyration, the cffective ve- 
locity of the mass at m revolutions per sec- 
ond will be Ve. = 27R.n and its kinetic 
enerpy E= YUM VE = % M (2 7Ren}’. 

in Fig. 2 the mass M, rotating n limes 
per second about an axis 0 at right angles 
to the plane of the paper, is divided into 
numerous elements or stnall parts, most 
conveniently very thin concentric larninae, 
as 1, I. Is, ete., at distances ri, rz, rs, ete., 
from 0. Since the kinetic energy of cach 
part 1s equal to half the product of its inass 
and the square of the velocity, the sum of all 
these clemental energies E = 4% > m Vi= 
VY my Nee am Yu My i a WA m: Vs a aoe ck 
— 14m (27m)? 4+ Am (2 trn)y?+¥% 
ms (2 trin)? + ......, 

A different form of expression for the 
energy of a rotating body may be obtained 
by determining its moment of inertia. For 
this purpose the mass M (in Fig. 3), ro- 
tating 1 times per sccond about an axis 0, 
is separated into minute parts, as mi, m2, ms, 
etc, respectively at distances 1), rz, Ta, ctc., 
from the same. The sum of the products 
of all these small masses and the squares 


- 


of their distances is the moinent of inertia 
l, and then E = 34 ] ww = 2 + nn being 
the angular velocity. 

It is obvious that in all these instances 
many points or elements will be required 
for great accuracy but, as a rule, very few 
are suthicient in praciice, 

Sull another way to compute the kinetic 
energy is illustrated in Fig. 4, in which case 
the quantity Lis given in terms of the mo- 
ment of inertia [- about another axis paral- 
lel to O and passing thru the center of 
gravity C of mass M. In conformity with 
this the energy of inotion E= 4% M V* + 
Yi. w* in which equation V is the velocity 
of the center of gravity. 

The preceding is deemed indispensable as 
] note that the correspondents. even those 
who seem thoroly famihar with mechanical 
principles, fail to make a distinction be- 
tween theoretical and physical truths which 
is essential to inv argument. 

In estimating the kinetic energy of a ro- 
tatlug mass in any of the ways indicated 
we arrive, thru suitable conceptions and 
inethods of approximation, at expressions 
which may be made quantitatively precise 
to anv desired degree, but do not truly de- 





Fig. 3. Another Form of Expression for the 
Energy of a Rotating Body May Be Obtained 
by Oetermining [ts Moment of Inertia. Here 
the Mass M is Subdivided Into Minute Parts 
hie MMe Ms... Etc. The Sum of the Proad- 
ucts of These Masses and the Squares of 
Their ODOlstances [s the Moment of Inertia, 
Which with the Angular Speed, Gtves the 
Kinetic Energy €E. 


fine the actual condition of the body. To 
illustrate. when proceeding according to the 
plan of Fig. 1. we find a certain hypothetical 
velocity with which the entire mass should 





Fig. 4, 

Into Two Separate Components—One Trans- 

latlonal About O and the Other Rotational 

About C. The Total Kinetic Eber” of the 
n 


in this Case the Motion ts Resolved 
Mass Equals the Sum of These Two 


ergies. 
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move in order to cotain the same cnergy, 
a state wholly imaginary and irreconcilable 
with the actual, Only, when off particles of 
the body have the same yeblocity, docs the 


i] ; 
Fig, 2. in This Case the Mass M, Aotating 
n Times Per Second, Abour An Axis ©, Is 
Civided into Numerous Ela@nmnenta of Srnall 
Parts at Various Radil from ©. Hamwing the 
Kinetic Energy of Each Part, the Whole 
Kinetic Energy of the Mass ts Easily Deter- 
mined by Taking a Summation of the [mdi 
vidual Quantlties. 





product 4% M V* specify a plivsical fact and 
is numerically and descriplively accurate. 
Still more remote from palpable truth is 
the equation of motion olf¥amed in the 
inanner indicated in ig. 4, tn which the 
first term represents the kinetic enerer of 
translation of the body as a whole and the 
second that of its axial retation. The for- 
mer would demand a movement of the maz 
in a definite path and directian, ali particles 
having the same velocity, the latler its simul- 
taneous motion in another path and direc- 
tion, the particles having diflerent velocities, 
This abstract idea of angular motion is 
chiefly responsible for the Wluston of the 
moon’s axial rotation, which 1 shall en- 
deavor to dispel by additional evidences. 
With this object attention is called 10 
Fig. 5 showing a system composed of cight 
balls M, which are carried on spokes 5, 
radiating from a hub H, rotatable around 
a central axis 0 in bearings supposed ta be 
frictionless, It is an arrangement similar 
to that before illustrated with the exception 
that the balls, instead af forming paris of 
the spokes, are supported in screw pivots 4, 
which are normally loose but can he tight. 
ened so as to permit both free torning and 
frigid fixing as may be desired. To Facili- 
tate observation the spokes are provided 
with radial marks and the lower sides of 
the balls are shaded. Assume, first, that 
the drawing depicts the stale of rest, the 
balls being rotatable without friction, and 
let an angular velocity + = 2. n be im- 
parted to the system in the chackwise direc- 
tion as indicated by the long solid arrow, 
Viewing a ball as M, its successive positions 
1, 2, 3—8 in space, and also relatively: ta 
the spoke, will be just as drawn, and it 
is evident from an inspection of the dia- 
yram that while moving with the angular 
velocity # about 0, in the clockwise direc- 
tion, the ball turns, with respect to its axis, 
at the same angular velocity but in the op- 
posttion direction, that of the dotted ar- 
raw. The combined result of these twa 
notions is a translatory movement of the 
ball such that all particles are animated 
witb the same velocity V, which is that of 
its center of gravity. In this case, granted 
that there is absolutely no friction the 
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kinetic energy ot each hall will be 
given by the product of 4% M V’ not 
approximately, bat with mathematical 
ngor. If now the pivots are screwed 
tight and the balls fixt rigidly to the 
spokes, this angular motion relatively 
to their. axes becomes physically im- 
possible and then tt is found that the 
kinetic energy of cach ball is tn- 
creased, the increment being exactly 
the energy of rotation of the ball on 
its-axis. This fact, which is borne 
out both by theory and experiment, ts 
the foundation of the general notton 
that a gyrating body—in this instance 
ball M—presenting always the same 
face towards the center of motion, 
actually rotates upon its axis in the 
same sense, as indicated by the short 
full arrow. But tt docs not tho to 
the eye it seems so. The fallacy will 
become manifest on further inquiry. 

To begin with, observe that when 
a mass, say the armature of an elec- 
tric motor, rotating with the angular 
velocity «, is reversed, its speed is 
— w and the difference » — (— «) 
=2,. Now, in fixing the ball to the 
spoke, the change of angular velocity 
18 ofly w: therefore, an additional 
velocity # would have to be tmparted 
to it in orcler to cause a clockwise 
rotation ol the ball on its axis in the 
truce Sienifcance of the word, The 
kinetic energy weld theri be equal to 
the sum of the energies of the translatory 
and axial motewons, not merely in the ab- 
Stract mathematical meaning, but as a phy- 
cical fact. [ am well aware that, according 
lo the prevailing opniien, when the ball js 
irte of the pivots it dae: Hot turn on its 
axis at all.and only rotates with the angu- 
kir velocity of ihe frame when rigidly at- 





Fig. 6 Diagram Show!ng a Ball Having 

Massa M, of Radius r, Rotating About Center 

, and Used in the Theoretical Analysis of 
the Moon's Motion. 


tached to the same, but the trnth will ap- 
pear upen a closer examination of this 
kind of movement. 

Let the system be rotated as first assumed 
ait! ilhiatrated, the balls being 
erfectly free on the pivots, and 
imagine the latter to be gradu- 
ally tightened to cause friction 
slowly reducing and finally pre- 
venting the slip. At the outset 
all particles of each ball have 
been moving with the speed of 
its center Of gravity, but as the 
bearing resistance asserts itseli 
more and more the translatory 
velocity of the particles nearer 
to the axis 0 will be diminishing, 
while that of the diametrically 
opposite ones will be mereasing, 
until the maxima of these 
changes are attained-when the 
balls are firmly held. In this op- 
eration we have thus deprived 


Fig. 8. 


Center O. 
Which Can Be Tightened. 


Rifle Barrels Paraliei to Each Other. 

Simultaneously, Joined by a Theoretical Bond, They Wiii Revolve 

About Their Common Center of Gravity, Proving That the Moon 
Possesses Only Kinetic Energy of Transiation. 
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Fig. 5. This Diagram Represents a System Composed of 
§ Balls M, Carried on Spokes 


those parts of the masses which are nearer 
to the center of motion. of some kinetic en- 
ergy of translation while adding to the en- 
ergy of those which are farther and, obvi- 
ously, the gain was greater than the loss so 
that the effective velocity of each ball as a 
whole was increased. Only so have we aug- 
mented the kinetic energy of the system, not 
by causing arial rotation of the balls. The 
energy E of each of these is solely that of 
translatory movement with an effective ve- 
locity Ve as above defined such that E = 
%M V.. The axial rotations of the ball] in 
either direction are but apparent; they have 
no reality whotever and call for no mechant- 
cal effort. It 1s merely when an extraneous 
force acts independently to turn the whirl- 
ing body on its axts that energy comes into 
play, Incidentally it should be pointed out 
that in true axtal rotation of a rigid and 
homogenous mass all symmetrically situated 
particles contribute equally to the momen- 
tum which is not the case here. That there 
exists not even the shghtest tendency to 
such motion can, however, be readily estab- 
lished. 

For this purpose I would refer to Fig. 6 
showing a ball MI of radius r, the center C 
of which is at a distance R from axis 0 and 
which 1s bisected by a tangential plane pp as 
indicated, the lower half sphere being shaded 
for distinction. The kinetic energy of the 
ball when whirled x times per second about 
0 is according to the first form of expression 
E=Y’M VE ='’M (rR, n)’, M being 
the mass and R, the radius of gyration. But, 
as explained in connection with Fig. 4, we 
havealsoE=Y4MVt4lLw Va=2rRn 
being the velocity of the center of gravity 
C and le the moment of inertia of the ball, 





To Make the Problem Shown In Fig. 7 Clear, Imagine Two 
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S, and Rotating Around 
The Bails Are Freely Rotatable on Pivots 
With This Model the Fallaty 
of the Moon's Rotation on its Axis Is Demonstrable. 


if Two Balis M-M Are Fired 
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about the parallel axis passing thru 
C and equal to % M # so that E = 
YwM (2rFRn)?+KMe 2rn)’. 
Neither of these two expressions for 
I. deserives the actual state of the 
Lody but the first is certainly prefer- 
able conveying, as it does, the idea of 
a single motion instead of two, one 
of which moreover is devoid of ex- 
istence. [ shalt first undertake to 
demonstrate that there is no torque 
or rotary effort about center C and 
that the kinetic energy of the sup- 
posed axiat rotation of the ball is 
mathematically equal to zero. This 
makes it necessary to consider the 
two halves separated by the tangen- 
tial plane pp wholly independent from 
one another. Let c, and cz be their 
centers of gravity, then Cc: = Ce: 
= ¥% vr. In order to ascertain the 
kinetic energy of the hemispheres we 
have to find their radii of gyration 
which can be done by determining the 
moments of inertia Ic. and Ic: about 
parallel axes passing thru ci and cz 
Complex calculation will be avotded 
by remembering that the moment of 
inertia of ether one of the half 
spheres about an axis thru C is [¢ 
=%%4%X %M r’,= K% M Pr’, and 
since M = 2m, Ilo = % mr. This 
can be exprest in terms of the mo- 
ments Ic: and Icz; namely, le = be: + 
m (4% r)?=1l.+m(%r)*. Hence 
Ia =~ lee =Ic—m(KHrv=Amr— 
9/64 m rr = 83/320 mr. Following the 
same rule the moments of inertia of the 
half spheres about the axis passing thru the 
center of motion 0 can be found. Designating 
the moments for the upper and lower halves 
of the ball, respectively, Ig: and Io: we 
have [o = m (R+ % r)}? + Ila =m (R 
+ ¥ 1)? + 83/320 mr’ and Io: = m (R 





Fig. 7. Here Two Masses m-m, Are Con- 

Sidered as Condensed Into Points, Attached 

to Welghtless Strings of Different Radil. If 

Both Strings Are Cut, and the Masses Con- 

sidered as Jolned, Then There Will Be No 

Rotation About the Common Center of 
Gravity. 


— ¥%r)?+ 1la=m (R — % r)* + 83/320 
mr. Thus for the upper half sphere the 
radius of gyration Ra = 


"flo (RR + 8)! 


 |UN + 83/320 r’ 


and for the lower one Re: = 


aoe me wry? 
\ = + 83/320 r 


m 





These are the distances from 
center 0, at which the masses of 
the half spheres may be con- 
centrated and then the algebraic 
sum of their energies—which are 
wholly translatory those of axial 
rotation being nil—will be exact- 
ly equal to the total kinetic en- 
ergy of the ball as a unit. The 

(Continued on page 126) 
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Early In Nikola Tesla’s Researches—In Fact as Far Back as 1892—He Discovered a Most Pecullar and Wonderful Vacuum Bulb Phenom. 


ena. The Effect was That, Under Certain Critical Conditions, This Bulb Would Cause a Ray to Be Shot off in the Manner S$ 
Ray Would Revolve or Oscillate Under the Influence of a High-Frequency Current and in Synchrony with It. 


hown, Which 
By Utilizing This Principle, 


Or. Tesla Believes it Is Possible to Produce a Radio Detector More Sensitive Than the Audion or Fleming Valve. 


N the May issue in his article, “True 
Wireless,” Nikola Tesla mentions the 
forerunner of the Audion, a Vacuum 
Bulb, which he used in his earlier ex- 
~s PSLSLREACS 

We have been in receipt of numerous let- 
ters from many individuals interested in 
this bulb who desire further particulars as 


excerpts from a lecture hy Dr. Tesla de- 
livered before the Institution of Electrical 
Engineers and Royal Institution, London, 


I think it best at this juncture to bring 


before you a phenomenon, observed m 
some time a which to the purely scien- 


Ciz if} Stivator i eI Car more 
Pont 
rin} 


“It may Le quite properly ranked among 


minal, tho it be of alumiuum, the brush 
has but an epliemeral existence, and canuot, 
unfortunately, be indefinitely preserved in 
its most sensitive state, even in a bulb de- 
void of any conducting electrode. In study- 
ing the phenomenon, by all means a bulb 
having no leading-in wire should be used. 
have found it best to use bulbs con- 
structed as indicated in Figs. J and 2. 

“In Fig. { the bulb comprises an incan- 
descent lamp globe L, in the neck of witch 
is sealed a barometer tube b, the end of 
which is blown out to form a small sphere 

This sphere should be sealed as closely 
as possible in the center of the large globe. 


Before sealing, a thin tube ¢, of aluminum 
sheet, mi slipt in the barometer tube, 
l 18 10T iff tant t mploy it, 


The small hollow sphere g is filled with 
some conducting powder, and a wire w is 
c nied iu the neck for the purpose of 
connecting the conducting powder with the 


‘The construction shown in Fig, 2 was 
en in order to remove from the brush 
: : 4 ’ 4 4 5S ” 


, 


affect it. The bulb consists in this case of 
a lamp globe L, which has a neck n, pro- 
vided with a tube b and smal! sphere s, 
sealed to it, so that two entirely indepen- 
dent compartments are formed, as indicated 
in the drawing. When the bulb is in use 
the neck is provided with a tinfoil coat- 
ing. which is connected to the generator 
aud acts inductively upon the moderately 
rarehed and highly conducting gas inclosed 
in the neck. From there the current passes 
thru the tube 8 into the small sphere s, 
to act by induction upon the gas contained 
an the globe L. 

“It is of advantage to make the tube 1 
very thick, the hole thru it very small, and 
to blow the sphere s very thin. It is of 
the greatest importance that the sphere s 
be placed in the center of the globe L. 

“Figs. 3, 4, 5, indicate different forms, or 
stages, of the brush. Fig. 1 shows the brush 
as it first appears in a bulb provided with a 
conducting terminal; but, as in such a bulb 
it very soon disappears—often after a few 
minutes—I will confine myself to the de- 

(Continued on page 179) 
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F. W. ALEXANDERSON, con- 

sulting engineer and radio cxpert, 

related before a large gathering oi 

leading American radio experts, 

at the April mecting of the In- 
stitute of Radio Engineers held in New 
York City, how Yankee ingenuity over- 
came German efficiency in the battle to 
contro! the air by wircless during the war. 
As in the fighting on land and sea, 
the Americans won! 

The Germans installed powerful 
wireless apparatus at Strategic 
points, and blocked communication 
with a barrage of meaningless mes- 
sages that interfered with the send- 
ing and recciving of important 
messagcs. Something had to be 
done, and when the American Navy 
unfurled its battle flag in foreign 
seas it overcame the German inter- 
ference with the wircless, and so 
inadec a remarkable stride in the 
science of aé¢rial communication. 

Mr. Alexanderson was one of the 
enginecrs who perfected the bar- 
rage receiver, as the device is 
termed. This invention permits an 
operator to tune out the powerful 
messages sent from points near at 
hand, and pick out of the clashing 
of radio waves the message sent 
from greatcr distances. In a word, 
he can isolate all messages except 
the one he desires to hear. 

The problem of combating the 
barrages of senseless messages be- 
came serious as the war wore along. 
It was rather disconcerting to an 
Allied operator receiving an impor- 
tant message to have something like 
this break in on him—’Don’t eat 
apple pie on Thursday, Yours till 
the watch on the Rhine stops. Gott [2 
mit Uns,” yet it was just such mes- 
Sages that literally flooded the air 
when the wireless of the Allies was work- 





g. 

Mr. Alexanderson explained two new de- 
vices at this lecture—the first, the “bridge 
receiver,” which permits the speaker in a 
radiotelephone communication to break in 


Double onternna” 





Figt 


Inductlve Neutralization Described by Mr. 


System of Duplex Radiotelephony with 


Alexanderson Before the Institute of Radio Engineers. 
T—Neutralization Transformer; 
D—Detector. 


Alternator; a 
rap, 
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Receiver 


The Highly Perfected 

Tuning Device That 

Riddled the German 
“Radio Barrage’ 


on the second party at any time, and the 
wonderfully clever radio “barrage receptor. 





Alexanderson Radio Recelver—'‘Barrage” Section. 


The first invention, the “bridge receptor,” 
gives to wireless telephony the same efh- 
ciency as the ordinary telephone. It enables 
the user to interrupt the person he is talk- 
ing with without manipulating any appa- 
ratus. It will make it possible in the early 
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future for a subscriber to converse with 
another subscriber in Europe while using 
the ordinary telephone installed in his home. 
He also will be able to speak to friends on 
ships iu midocean. 

The object of this development was briefly 
to provide means for neutralizing the over- 
whelming intensity of the transmitted sig- 
nal so as to make the receiving sct sensi- 
tive to the faint impulscs of the 
distant signai. Popularly speaking, 
the corresponding equivalent in 
sound waves would be to have an 
ear which could be so adjusted that 
a person could stand close to a 
steam whistle without hearing the 
whistle, but listen to a person speak- 
ing from a distance of a few hun- 
dred feet (about a hundred meters). 
A successful solution of this prob- 
lem was found as described. This 
mcthod of reception which 1s char- 
acterized by a static bridge neutrali- 
zation may be properly classified as 
the “bridge receiver.” 


The Barrage Receiver. 


During the war the same problem 
presented itself again in a form 
which called for a new solution. 
Distances are Only relative, and a 
steam whistle located in Germany 
might make such a noise that it 
would completely drown out both 
in England and France the sound 
of the voice calling from America, 
To find a way to counteract such 
a continuance was seriously con- 
sidered by the Inter-Allied confer- 
ence in February, 1918; and appeals 
for a solution were conveyed to the 
author by the French representative 
in this country, Lieut. Paternot. 
The solution to this problem, which 
was adopted by the American as 
well as the French government after 
the first demonstration, has become known 
as the “barrage receiver.” This name 
appears appropriate because the word 
“barrage” has not only the military mean- 


(Continued on page 171) 
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3. Relative Directive Reception with 


Fig. 
Different Types of Receiving Systems. 
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The Rogers Underground 


Aerial for Amateurs 


INCE the publication of the original 
article on the Rogers Underground 
Wireless System, published in the 
March, 1919, issue of the ELrectricaL 
EXPERIMENTER, the Editors have been 
literally besieged by hundreds and thon- 
sands of letters from radio experimenters 
in all parts of the world, asking for data 
on the construction of Nogers underground 
afrials suited to the requirements of the 
Wireless Amateur. The original article 
contained a great deal of valuable data, 
which should be carefully read and 
digested by every radio man, 
whether he be a student or a pro- 
fessional. In the present article an 
effort has been made to answer 
some of the questions which have 
seemed to annoy the averace radio 
“bug” considerably, — especially 
those residing in cities where jt is 
dificult and frequently impossible 
to bury an aérial longer than a 
few feet. We may say right here, 
that for those experimenters so 
situated. there is a solution, or in 
fact, two solutions, namely—to use 
a spiral antenna, such as has been 
tried out successfully in U. S. 
Naval tests on the Rogers System, 
and which spirals may be buried 
in the ground a few feet, or placed 
in a well or other body of water; 
and secondly, for the experimenter 
who is not allowed to disfigure an 
apartment house or other preten- 
tious dwelling with an ugly look- 
ing acrial, there is the newly 
developed foop antenna, which can 
be used right in the radio room. 
Indoor aérials have been Creatly 
perfected during the war, and now 
by means of greatly improved’and 
highly sensitive wireless receiving 
instruments and amplifiers avail- 
able, particularly those using au- 
dions as detectors and a:nplifiers, 
they are excellent, and satisfac- 
tory’ results are obtainable by means of a 
concentrated loop or spiral antenna, small 
enough to be placed in the radio laboratory. 
For the present, we will listen to the 
sound advice given by our mutual friend, 
Mr. James Harris Rogers, on some of the 
practical outstanding features of his under- 
ground system, used in conjunction with 
Straight-away single wire underground 
aérials, as well as loop acrials. Among 
other things, Mr. Rogers has the following 
to say regarding the installation of simple 
underground acrials: 


Mr. Rogers Talks to the Amateurs. 


“The first installation of my under- 
ground antenna was made in the woods 
about a mile from my laboratory and con- 





and Earth Gives 


Using One Buried Aérial 
Same “‘Oirectivity’ as When Two Wires Are 
Used. 


Rogers Underground AéGriai 
Showlng Bipolar Selector Switch Connected to Primary Circuit of 
Receiving Set. Any Aérial Wire May Be Grounded Thru the “Set,” 


Specially Prepared 
with the Collabora- 
tion of Mr. 
james Harris Rogers 


sisted in burving wires in the earth; the 
wires radiated from the station as the 
spokes of a wheel—some wire bare and 
some orsitdated: their lengths varied from 


200 to 1,000 feet. (See Fig. 1). 


. Deuble pole oerrol switth 


¥C av fe cos me 


duien 


FL 


Stiector switth connected to primory rec set 
wun winch any wile mey be pul fe garth thru 
fét or any fmo wirtt moyht used 


Fig. 1 





System for General 


or Any Two Wires May Be Used as Desired. 


“It is obvious that a number of persons 
can receive at the same time, one operator 
to each wire. There is no interference, 
one with another. Figure 1} shows eight 
(8) wires and a bipolar selector switch 





Using Two Ground Aérials for Receiving. The 
Aérlals Should Lle in the Plane of the Statlon 
Belng Received. 


connected to the primary receiving circuit. 
With this switch any individual wire may 
be grounded, or any two wires may be 
used. Bare wires give the loudest signals 
but statie is more pronounced. The deeper 
the wires are buried, the better the sig- 
nals, with a corresponding reduction of 
static. Short wires show a remarkable de- 
gree of directivity; long ones to a less de- 
geree and in proportion to their length. (See 
Figs. 2 and 3). 

“When using two wires at right angles 
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Requirements, 


to each other, signals are heard from any 
direction. (Fig. 4). 

“The system works best in fresh water 
or very wel carth, The primary circuit 
should have a variable condenser (.001 m.f. 
or higher capacity) in sertes. When irtsu- 
Jated wires are covered with metal, lead, 
Iron, ete., some remarkable results are ob- 
tained. These wires may be entirely en- 
closed in an iron gas pipe, for instance, 
(Fig. 5), or the joints may be connected 
by rubber hose. (Fig. 6). 

“Here are somne measurements 
taken with this last form of aerial : 


Audibihties with one bulb only, 
on “Nauen” station, Germany: 
Length When signals When When 


Antenna areweak  betler best 
2,000 feet.. 15 25 50 
2500 “ .. 30 all 1(H] 
3,000 “ .. 60 100 otk) 
3,500 " .. 120 Zt) 4(H) 
4,000 “  .. 240 at) BLM 


“Regarding the tests with loops 
I will state briefly that 1 hive suc- 
cessfully tried different forms and 
sizes, 

“T first had a well bathed out and 
lowered a loop antenna inte mj the 
well was 50 feet deep. (See Fig. 
7). The signals were as lond at 
the bottom as when above the 
earth. I next had the well filled 
with water and the results were 
the same, exceptiig that the note 
of the sending station became 
higher and higher as it was 
lowered. Ujpon revolving i I 
found the directional characteris- 
tics were the same in the walter as 
when out. These tests were made 
about two years ago, ats! I-at once 
realized that fogpa or capes could 
be used in the dugouts of France, 
or on submarines when submerged. 

Regarding the dimertsinia of 
loop antennae used on submarines, 
these coils measure about 3 feet square in 
some instances. The wires are very heavily 
insulated and placed in a box filled with 
pitch, the connections are lead below and 
the coil can be revolved for directional ob- 
servations,” 


Kind of Wire Used for Underground Aé#vials. 

Most of the inquiries from Radio Ex- 
perimenters and those irtemdling ta install 
experimental stations, and wishing to make 
use of the “static-proof™ Rogers under- 
ground antenna. on which signals may be 
received even thru a thunderstorm, indicate 
that the greatest problern ia solve seems 
to be the size and the kind of wire to he 
used, and how it shall be buried. Some 
very excellent results have been obtained in 


lng 


Stafrons come in eguolly 
well from eny Wrection 
wilh this orrongemen. 





With This Arrangement the Signals Came in 


Equally Well from Any Direction. A Good 


“Stand-by”? Hook-up. 
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Ground Aérial Buried in a Continuous Sec- 


tlon of Iron Pipe. Excellent Results Have 
Been Obtained with This Scheme. 


experimental work carried on at one of the 
leacings American tiniversities with aerial 
comductors laid on the ground, and where 
the experimenter has the time and space to 
try this out, he may gain some useful and 
valuable knowledge by experimenting in 
this direction, Ordinarily the wire, of 
whatever kind it may be, as used when in- 
stalling the Rogers underground aérial, ts 
buried about three feet deep in the earth. 
For most Amateur requirements. the wire 
only need be abotit 100 to 200 feet long, and 
so the digging of the ditch is not such a 
great problem; in fact, it can be plowed 
open, at least part of the depth, and where 
rivers, brooks or ponds are available the 
insulated wire can be placed in them 
directly and allowed to rest on the bed. 

Regarding the choice of wire to be used, 
it becomes evident that even bare copper 
or other wire may be utilized when desired, 
as Air. Rogers has pointed out in the above 
ecomtribmation. The size of thts wire should 
be about No. 12 or 14 B. & S. gage, the 
heavier the better. 

The official U. S. Navy reports of tests 
om the Rogers Underground System men- 
Hiom that no increased efficiency is obtained 
by asing more than one wtre, and that this 
may be a No. 12 or 14 B. & S. gage, 
weather-proof or rubber-covered copper 
conductor, In any case, the free end of 


the wire should be well taped, and prefer- 


Some Very Surprising Results Were Obtained 
in Receiving with a Spiral Antenna Lowered 
into a Dry Well. Slightly Different Resuits 
Were Noticed with Water in the Well. 
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ably cavercd with some rubber cement, so 
is to keep it insulated. Experiments have 
been tried both by Mr. Rogers at his 
Hyatisville, Md., laboratory, and also by 
the Navy Department, with underground 
acriauls placed in terra cotta pipes, but this 
construction is rather expensive, and the 
results obtained do not justify tts use, 

Other forins of wire nsed both by Mr. 
Rogers and the Navy Departinent experts 
include Iead-covered telephone cable, which 
is, Of course, thoroly damp-proof, while a 
conductor holding considerable favor with 
the inventor is the heavy rubber-covered, 
high-tension, auto ignition cable. This ts 
highly efficient for acrial requirements, as 
it 36 stranded and therefore of low high 
frequency resistance. 

In any case, a little common sense and 
logic will give the answer to many of the 
simple problems arising in connection with 
the installation of these acérials, such as, 
for instance, the length of aérial to be used 


UO OO COU UCU Ou CUCU OOo ou TO UG LO tO LLU 


AUDIONS ON ALTERNATING CURRENT 


Well, “Radio-Bugs,” the very latest 
thing in Audion circuits is to cut out 
the expensive high voltage hatteries, 
which are forever deteriorating and 
necessitating the purchase of new ones, 
or else the use of messy miniature stor- 
age hatteries, and to operate your 
Andions, hoth filament and plate cir- 
cuits, with ALTERNATING CURRENT. 
Sounds impossible, doesn’t it? But it is 
a fact, nevertheless. Don't miss this im- 


portant article, which wiil be worth many 


dollars to you, to appear in the next issue 
of the ELECTRICAL EXPERIMENTER. 
Read this special article entitied "Operate 
Your Audion Receiving Set on A.C." hy 
Elliott A. White, formerly instructor in 
Radio at the Carnegie Institute of Tech- 
nology, with diagrams and complete data 
on the huilding of the transformer, and 
other details. This is hut one of the big 
feature Experimental Radio Engineering 
articles we have in preparation for the 
July number. It is the greatest revela- 
tion you ever read in Radio literature. 
Don’t miss it, “Radio-Bugs”! 
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for a certain range of wave lengths. It is 
manifest that the longer the antenna, the 
longer the wave length to which it will 
properly respond. 
Considering that an an- 
tenna is used having a 
length of, say, 150 to 
200 feet, then practical- 
ly all the shorter wave 
lengths up to 600 me- 
ters and more should 
be readily picked up on 
this antenna, especially 
with the vartahle con- 
denser hooked up in 
series with the primary. 
of the loose coupler, as 
shown in the accom- 
panyving diagrams. Nat- 
urally the wire buried 
in the ground has a 
higher electrostatic ca- 
pacity than the old- 
style antenna wires, ele- 
vated 40 to 50 feet 
above the ground, and 
we can reduce this ca- 
pacity as desired, so as 
to tune any certain 
wave lengths, by con- 
necting another capac- 
ity in series with it: 
in exactly the same 
manner as short wave 
lengths are tuned in 
on the regular elevated 
aerials. by connecting a 
variable capacity in se- 
rres with the antenna 
circutt, ard the primary 
of the loose coupler. 
Long wave lengths are 
tunable by using large 
condensers and loose 
couplers preferably. 
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y kubber connectors 


HE el 

Here the iron Pipe Jacket Surrounding the 

Buried Aéria! 1s Divided up into 20-Foot Sec- 

tions by Means of Rubber-Hose Connectors; 
a Later Development. 


Spiral or Loop Aerials. 

As shown in the diagram, Fig. 7, inter- 
esting results were obtained with a spiral 
antenna, composed of a dozen or so turns 
of insulated wire, such as high tension cable 
or No. I4 R. C. sohd conductor lowered 
into a well, both with and without water in it. 

As pointed out in the original article on 
the Rogers underground system in the 
March issue, very promising results have 
been obtained in transmitting with the un- 
derground antenna, and Fig. 8 shows how 
a small transmitting set was operated with 
such an aerial, coupling the exciting or 
spark gap circuit with the antenna oscilla- 
tory circuit by means of a two-cotl oscilla- 
tion transformer, L, C. In this case two 
metal plates, about one yard square, are 
placed in the earth adjacent to the well, 
one of which connects with the secondary, 
S, of the oscillation transformer, while the 
other plate connects with the free end of 
the spiral antenna. 

If the spiral antenna is used, it should 
be mounted so as to be revolvable on its 
vertical axis, and it should be placed in 
the vertical plane as shown in Figs. 7 and 8. 
Excellent results have been and should be 
obtained in transmitting with the under- 
ground antenna, with the usual insulation 
incident to the form of conductor above 

(Continucd on page 187) 


spiral cerial 
in well 





Distances up to Fifty Miles Have Been Covered Very Successfully 

in Transmitting with the Rogers Underground Aérial. 

“Transmitter,” the Spiral Antenna is Piaced Down in a Well, Metal 
Ground Piates Being Connected as Shown. 


in This 
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N the June, 1918, “FE. E.." page 101, 
there was an article hy Mr. Rockwood, 
relating to Thomas lteed's idea in the 
January issuc, about a new scheme for 
learning the Continental code. Mr. 

Rockwood says he tried the scheme himself, 
but found he often accented in the wrong 
place and so got the wrong letter. 1 fore- 
saw this possibility before I tried out the 
idea and hunted up one substitute word— 
L—"lo-cal-ity." The others I fund O. K. 
Mr. Rockwood says the catchword for J" ts 
“Jerusalem.” It isn't. Tt is “Ja-pan-naw- 
ouns,”” and | have found that you can't get 
it wrong. 

Now as to my experience—before J read 
Mr. Reed's article 1 knew only 1wo or three 
letters—e, i, t. I read the article and mem- 
orized the catchwords, 

Before this | had tned several times to 
learn the code, but 
I was apt to get .—.. 







AND AGES ANO 


for —. or .—. for | EVERYTHING ELSE 
——,— After mem- You GOT Your 
Orizing the catch- |]NANDS ON, IN 


words, in an hour or 
so, | could write a 
sentence and then 
rewrite it correctly 
in dots and dashes. 
At that time I had 
no key, receiver or 
anything but an A. 
C. toy transformer, 
a rheostat and a few 
other instruments. 
] made a key and re- 
ceiver and prac- 
tised sending to my- 
self. A friend of 
mine learned the 
code meanwhile by 
memorizing the dots 
and dashes—a long 
process, during 
which time 1 learned 
to recognize the 
sound in the receiv- 
ers. To this day he 
occasionally, when 
sending, shouts to 
me, “Hey, what's 
’P’”, or something 
similar, and 1 can 
always tell him. 
Mr. Rockwood 
says one must by this 
method learn the system and then nuaicarn 
it. This is not quite true. One gradually 
gets to send without using the catchword. 
Finally one gets to the point where one 
sends or receives as Mr. Rockwood says 
it should be done. This comes of itself 
without effort, after a little familiarity. 
My friend will sometimes take ——to be 
“U,”" etc. My experience proves that if he 
had learned by catchwords, this would not 


MAST AND AERIAL 
Erc- Ere ?.! 
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happen. | don’t confuse ..—. with —.. or .— 
with —. The catchword positively prevents 
mistakes in sending, as vou wouldn't send 


—. for “away,” nor ..—. for “lo-cal-it-y.” 

For receiving, the caichword is useless. 
This can be readily seen as would not 
readily call to mind “fi-li-pt-no.”. But by 
using the catehword to send to one's self 
you learn to recognize . as “F.” After 
some practise, when you want to send “F,” 
you do not think "fi-li-pi-no,” or .. but 
send it withour thinking. 

You say—“Of what use then, is the catch- 
word? It is Jearned only to be discarded 
again.” The catchword serves to teach the 
code, so that the student can send to him- 
self and teach himself to receive. 

Thus we see the catchword is of no help 
in receiving. But at first it is a great 
help in sending, as it prevents confusion. 


AFTER SPENDING AGES 
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the Code 


HOWARD D. WILDMAN 


Briefly then, the idea is to be able to send 
so as to teach one's self to recognize .—.. 
as “L,” ete. 


A BLINKER SIGNAL SET. 

This device consists of a key, dry-cell 
buzzer, 2 point switeh and lamp. The lamp 
is used for Signaling at night, the key being 
used to make the dots and dashes which the 
lamp flashes. The buzzer is used when it is 
impractical to use the lamp. 

First procure or make a wooden (small 
cigar box), just large enongh to contain 
a dry (or flashlight) cell. On top of this 
box a strap key made from a strip of brass 
and with a poker chip for a knob 1s placed, 
A flat-headed screw serves as a Con- 
tact point. In the center of the box is 
placed a box-type buzzer, and near the end 
oppasite the key, a hole is drilled just large 
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What the Advent of Ragers Underground Aérials Did to Radio- Amateurdom— 


By H. B. Burney. 


enough so that the lamp will fit snugly. 
A piece of tin is bent to the shape shown 
and sdlaes as a Shield to the operator's eyes. 
This also acts as a reflector. By using the 
hook-up shown, either the lamp or buzzer 
may be put in circuit by using the 2 pt. 


&vzzer 


lomp. §. Hreld 





Simple Bilinker Signal Set to Ald in Learning 
the Code, with Lamp and Buzzer. 


switch screwed to the side of the box. 
Contributed by P. J. FAULKNER, JR. 
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INCIDENTALLY BECOME THE 
HERO OF THE TOWN, — 


AND ALL 


GEE -e-E-€ 
Wen-L-L-e-es 


RADIO IN THE NAVY. 
HE development of wireless by tlie 

Navy Department during the war has 

becn so remarkable in many phases 
that it is almost unbelievable. Apparatus 
known before the war to only a few scien- 
tists and perhaps a few of the more pro- 
gressive amateurs has been developed by 
the Navy and placed in practical use to 
such an extent that it has entirely revolu- 
tionized radio operation and will eventually 
be so applied in commercial work as to 
greatiy mecrease the scope of radio com- 
munication. The work of the radio opera- 
tor will be so broadened that he will rank 
as a highly skilled technical specialist. 

The development of the radio telephone, 
radio compass, direction finder, submarine 
listener devices, etc., have depended largely 
upon the development of the “audion” and 
Its application to ra- 
dio communication. 
The use of the va- 
rious methods for 
the elimination of 
static have per- 
mitted the employ- 
ment of extremely 
sensitive audion re- 
ceiving sets employ- 
ing a number of 
steps of amplifica- 
tion. This depends, 
of course, upon the 
application of the 
audion. All of these 
things have so com- 
plicated the art of 
operation as to re- 
quire a very much 
broader and techni- 
cal course of in- 
struction than has 
heretofore been 
found necessary. 

The Navy Depart- 
ment has approved 
plans for the cen- 
tralization of all in- 
Struction in radio 
work in one of the 
great training sta- 
tions in the Middle 
West where they 
are now organizing 
a schoo] comprising 

f a course oF imstruc- 
tion to cover all these modern phases of 
radio practise, together with a thoro course 
in practical electricity. 

The development of radio during the war 
has so interested scientists and others in 
the many advantages to be obtained from 
its various applications that it is certain 
that it will never return to the comparative- 
ly limited field which it formerly occupied. 

The future in store for those possessing 
thoro acquaintance of the modern phases of 
radio work is unlimited. The entire Navy 
personnel is now, practically, in the course 
of reconstruction and offers an exceptional 
opportunity for men interested in electrical 
and scientific lines. The Naval service has 
need of, and promises rapid advancement 
to anyone willing to put forth the same 
effort in the service as would be necessary 
for him to make a success in civil life. The 
opportunity to secure a training in the most 
modern phases of radio work cannot be 
duplicated elsewhere. 

Those interested in the service may apply 
to the nearest recruiting officer and request 
from him information concerning enlist- 
ment as “Apprentice Seaman for Radio” 
or, should further information be required. 
write to the Officer in Charge of the Radio 
School, Great Jakes, I)linois. 
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USE OF CONTACT DETECTORS IN 
RADIO MEASUREMENTS 


By Dr. L. W. Austin, 
U. S. Naval Radio Laboratory. 


For many measurements in radioteleg- 
caphy it is necessary to use a radio fre- 
quency-current indicator of known resis- 
tance. If the current to be measured is 
small it ts generally customary to use a 
thermoclemeut and galvanometer. The most 
sensitive thermoclements are cither of the 
vaculuin type or the welded tellurium type. 
The vacuum thermoelements can be ob- 
tained of any desired resistance and are 
very sensitive, but are slow in action and 
frequently show a bad zero drift. In addi- 
tion, the detlection usually shows consider- 
able divergence from the current-square 
law. The telHurium platinum clements are 
quick atting and follow the current-square 
deflection law with sufficient accuracy for 
all practical purposes. They are, however, 
eo fracile and difficult to manufacture and 
transport that no manufacturer has yet un- 
tlertaken to supply them commercially. It 
ia &lsa tienpossible to make the contact re- 
sistance much less than 10 oluns. It is to 
he ciated that the resistance in both the vac- 
uum and telloriim tpes changes consider- 
ably with the amount of current flowing. 

Lin account oF the difficulties mentioned, 
the sensitive thermoclements in our labo- 
ratory have been replaced, for the most 
pari, by a shunted contact detector circuit 
arratipedd ae shown im figure 1, Here LC 
i any oscillating cirewit having inductance 
and capacity, £? is a contact detector, G a 
high resistance galvanameter, A a paper 





Difficultles Experienced 
nitive Thermoelements in the Radio 
ry, the .U 
tory Uilllzes Instead the Unique Arrangement 


Seng. to Several 
with Se 


Laboraia - S, Naval Radio Labora- 


Here Shown. This Scheme Comprises a 
Shunted Detector Circuit, where L-C is Any 
Gaciilating Circuit Having tnductance and 
Capacity: O is a Contact Detector; Ga High 
Aesistance Galvanometer; K a Tin Foil and 
Paper Condenser of One Microfarad Capacity, 
and Foa Resistance Which May Have Any 
Value from 0.1 to 100 Ohms. he Greater 
Part of the Radlo-Frequency Current Passes 
Thru RR, While a Small Portion tis Shunted 
Thru the Condenser K and the Detector. 
The G. & from the Detector After Passing 
Thru the Galvanometer Returns Thru R. 
The Senpidllity of this Arrangement Is Much 
Greater Than That of the Best Vacuum 
Thermeertements of Equivalent Resistance. 


condenser of one microfarad capacity. and 
fea resistance which may have any value 
from 1,1] to 100 ohms. The greater part of 
the radin-frequency current passes thru R, 
while a small portion is shunted thru the 
condenser A aud the detector. The direct 
current from the detector after passing 
thru the galvanometer returns thru R. On 
account of the hich resistance of the de- 
tector, the tate] resiatance of the detecting 
system 15 practically identical with A, as has 
heen experimentally tested between 0.1 and 
100 ohms. 

The sensibiliry of this arrangement is 
much greater than that of*the best vacuum 
thermoelements of equivalent resistance. 

In the case of most of the well-known de- 
tectors the proportionality between deflec- 
tion and current-square is excellent. Gal- 
ena, while the most sensitive of any of the 
detectors tried. shows a slight deviation from 
the square law. For absolute current meas- 
urements the system must of course be 
calibrated by comparison with a known 
thermoelement at the time of experiment.— 
Journal Washington Academy of Sciences. 
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Automatic Code Transmitter 


I present herewith design of an auto- 
matic tape transmitter that I constructed 
and which runs very well. Details: Motor 
—This is an alarm clock which had “given 
up its ghost.” 1 pulled it out of its case, 
removed the balance wheel, hair spring and 
the little lever—what- 
ever its name is—anil 
also the ratchet wheel. 
which I kept. I also 
removed the face, both 
hands and the driving 
mechanism for the 
hour hand. I then 
drove on the minute 
hand shaft a block of 
wood 2 inches by 2 
inches by !4 inch, so 
that the shaft did not 
come qitite thru the 
block (Fig. 1). On F I 
screwed a block of 
thin wood 2 inches by 
2 inches with an 8/32 
holt I inch long thru 
the center of it, and a 
nut on the bolt (Fig. 1, 
K); on this bolt I put 
an empty typewriter 
spool, S, which 1 held 
on by bolt and nut 
(Fig. I, N). Light 
spools for the purpose 
can easily be made up 
by the experimenter 
from fibre and brass 
odds and ends. 

Transmitter—On the 
base I fastened (Fig. 
1, X) a wooden up- 
right 214 inches by 244 
inches by %4-inch in line with (Fig. I, F). 
The peg, W, covered with copper sheet, Cn, 
is inserted in a hole in the wood; in W are 
inserted two small brads to keep the paper 
tape in proper alignment. Cu is connected 
to I and a fine brass brush, Q, bears on the 
tape and connects with Cu when an opening 
appears. S is another typewriter ribbon 
spool running on a headless wire nail. 

Regulating Devices—Speed—The ratchet 
wheel aforementioned is treated by cutting 
out about one-third of it, Fig, 3, and also 
an oval of wire, P, is fastened loosely 
around the rim of the wheel (R); this ring 





hits on Sc, Fig. 1, which is a wire held in 
a spring binding post so it can be regulated. 
This regulator and the cut ratchet wheel are 
used to keep the spring motor from running 
away with itself, 

Rrake and Release—Consists of a thin 
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The Paper Tape Used In This Code Teaching Instrument Can Be 
Cut from the Border of a Newspaper, and the Dots and Dashes 
Punched in It With a Conductor’s Ticket Punch. 


copper spring, H, Fig. 2, fastened in com- 
mon with one of the two clips which hold 
the motor down, H, has some sheet iron 
wound around it at T to form an armature, 
so that the electro-magnet, M, fastened on 
support, Z, can act on it. 

The auxiliary release, L, is a bent copper 
wire (No. 14 B. & S. gage), which swivels 
On a spring post to release the brake H. 

The electro-magnet is connected to bind- 
ing posts, P and P, and is wound full of 
No. 28 B. & S. gage magnet wire. 

Contributed by 

GEORGE HARRINGTON. 


A New Type of Transformer 


A great many experimenters are in the 


position of having outgrown the “spark-coil” 


stage, but do not have the necessary funds 
to buy or construct a = 
transformer using the 
110 volt A.C. They are 
then burdened with a 
spark coil. which they 
usually attempt to use 
by means of an electro- 
lytic interrupter, which 
will use an excessive 
amount of current 
without a very high de- 
gree of efficiency. In 
some cases the spark 
eoit has been taken 
apart and an attempt 
made to use the sec- 
ondaries. But it 1s easy f 
to see that this cannot 
be done on the usual 
type of open-core trans- 
former, for after wind- 
ing three or four layers 
of heavy wire onacore 
about two inches in di- 
ameter, the total size is 
too great to permit the 
secondaries to be slipt on over the coil. 
A plan that has given very good results 


Novel 


Construction of Transformer from Two Spark Coil 
ondaries, with the Primary Coil Placed Between Them. 


is shown in the diagram. As will be noted. 
the primary is wound in the center of the 
core 





Sec - 


The core is constructed of soft iron wire 
(Continued on page 1/4) 
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Choke Coils--Theory and Design 


By F. E. AUSTIN 


Professor of Electrieal Engineering, Thayer School of Engincering, Dartmouth College, Hanover, N. HH. 


HE writer who is constantly in re- 
ccipt of inquiries from those desir- 
ing to know how to construct choke 
coils ta meet certain requircinents, 
takes this oppartunity to explain 
somewhat briefly the theory underlying the 
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When a Coil of Magnet Wire Is Connected to 

an A. C. Circult, the Current Is Measured by 

an Ammeter and the Potential by a Volt- 

meter. The Current Absorbed Depends upon 

the Number of Turns and Kind of Core Used 
in the Coll. 


construction of choke coils. and to give 
directions for the construction and opera- 
tion of such coils. 

Choke coils are simply co:ls of insulated 
copper wire thru which alternating currents 
are allowed to pass and by means of which 
the amount of the alternating currents may 
be regulated as desired. The regulation is 
effected by the action of the counter-electro- 
motive-force induced in such coils due to 
the continuously varying magnetic ficld set 
up by the varying alternating currents. The 
consideration of the variation of counter- 
electromotive-force is therefore the im- 
portant question in the building and opera- 
tion of all choke coils. 

When a coil, formed by winding a num- 
ber of turns and layers of double cotton 
covered copper magnet wire about an in- 
sulating tube of say hard fiber or cardboard 
has an alternating pressure applied to its 
terminals, as indicated in Fig. 1, an alter- 
nating current flows thrn the wire of the 
coit according to the well known cquation: 





le = ——  , in which lee 
VR’ + (2 @ f L)’ 

denotes the current in amperes, indicated 
by an ammeter connected with the coil as 
indicated in the figure; E denotes the ap- 
plied alternating pressure in volts, indicated 
by a voltmeter at V in the figure; R de- 
notes the resistance of the coil in ohms, 
which may be measured by experiment, 
using a voltmeter and an ammeter with 
direct current or by the use of a Wheat- 
stone bridge testing set, or which value may 
be calculated from the size of the wire and 
its length; f denotes the frequency of the 
applied pressure in cycles per second, and 
L denotes the so-called coefficient of induc- 
tance of the coil. Should a direct current 
pressure be applied to the terminals of the 
coil, the current would be exprest simply 
by Ohm's law as: 





l¢c = — 
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It is evident by comparing the two equa- 
tions, if the applied pressure A. C. and the 
applied pressure D. C. should have the same 
numerical value in volts, there would be 
much less resulting current according te the 
first equation than from the second, if the 
term expres! Ly (2 @7 f L)* has any con- 
siderable numcrical value. This of course 


depends upon the value of fand of L. The 
value of f is fixt by the value of the ordi- 
nary Commercial frequencies of power cir- 
cuits, ranging from 40 to 100 cycles per 
second, with 60 cycles as a very common 
frequency. The value of L depends upon 
the square of the number of turns on the 
coil, and very largely upon the matcrial that 
is inserted into tlie coil to Serve as a Core. 

The value of L is exprest by a unit called 
the fenry, may be very easily and quickly 
ascertained by experiment for any coil, and 
may be quite accuratcly calculated from the 
number of turns wound on the coil, the area 
of cross-section of the central hole thru the 
coil and the length of the coil, when there 
iS no iron or other magnetic material near 
the coil. 

Let us examine somewhat carefully the 
first equation. First. suppose the value of 
fis O; then 27 fL=O and the equation 
becomes: 

E 


— = —or Ohim’s law. 
VR R 
When f = 0. the current is a direct cur- 
rent, and Ohin’s law should be applicable. 
Next suppose L = 0; then also will 
E E 
lee = ———- = — and Ohm's law again ap- 
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A Well-Designed Choke Coll of the Double- 


Pole, Closed-Core Type. One-half of the 
Windtng ts Placed on Each Leg of the Laml- 
nated Sheet Iron Core. 


ples. The value of L can be 0 only 
when the wire constituting the coil is not 
wound in the form of a coil; that is only 
when it is straight. The A. C. current ina 
Straight wire is the same as the D. C. cur- 
rent if the numerical value of the A. C. pres- 
sure is the saine as the numerical value of 
the D. C. pressure. 

For illustration, suppose the value of L 
is, first, 1 Aenry and that f = 60. The 
numerical value of the term (2 7 f L)?’ be- 
comes (2 7 X 00% 1)?’ = 377: (very near- 
ly). I: may readily be appreciated that the 
2a f Lterm has a very important bearing 
on the nuin¢crical value of lac when the 
values of E and R are fixt. The value of 
E is always fixt by the pressure of supply. 
the value of R is of course fixt when the 
coil is wound. Usually the frequency is also 
fixt by the frequency of the supply. which 
leaves lL as the only variable quantity re- 
maining that allows a variation in the cur- 
rem denoted by fue. After a coil is wound, 
the value of [. is not variable unless the 
windings on the coil may be varied. Tits 
of course is not feasible except within 
rather narrow limits. The coi! may be 
wound in sections, with taps. arranged for 
connecting with apparatus, thus allowing a 
Variation itt a Comparatively few steps. 

lf the coil 3s provided with a movable 
iron core consisting of varnished iron wifes, 


the means are provided for not only giving 
a very wide variation to L, but for making 
the variation absolutely gradual, 


Suppose, for exainple, that a coil has 
an ohnuc resistance of 5 olnns and a co- 
eficient of inductance of 0162 henry. 
Find the current in the coil when an alter- 
nating pressure of L110 volts at 60 cycles ts 
applicd to the terminals of the coil? Mak- 
ing the proper numerical substitutions in 
the fundamental equation gives: 


110 
lee 3S eee 
VO) + (27 XOX OlG2) 

110 110 


tee 


V2 





. (377 X 0162) 








tru 
j 


= 13.9 amperes. 


With an applied direct-current pressure 
of 110 volts the current in the same coil 
will be found from: 


1)0 
lace = —— = 22 anpperes. 


The coiling of the wire, therefore, ac- 
counted for 22—139=8.1 amperes. 


In order to reduce the current to 13.9 
amperes on a direct current circuit, it will 
be necessary to introduce a resistance in 
series with the coil having a value of 


110 — 69.5 


13.9 


be understood better by consulting figure 2, 
which represents the coil connectcd in series 
with an auxiliary resistance Rz across a 110 
volt circuit. 
The current in this arrangement may be 
exprest by: 
E 


Ri: Re 
and if the proper numerical values are sub- 
stituted in this equation the result will be: 
110 
13.9 = -- from which 
5X Re 
(5+Rez) 139= 110; 
5 13.9-+13.9 Rr = 110 
13.9 Re = 110—5 13.9 
110—5X 13.9 
Re = ————_——_- = 2.9 ohms. 
13.9 
(Continued on poge 185) 


R- = =29 ohms. This may 


Ide = 








Experiment with Choke Colt Oeslgned for 

A. C. Clircult Connected to D. C. Circuit, 

Showlng the Effect of Inductance or Imped- 
ance on the Current Consumed. 
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Luminous Attachment for Gun- 
Sights. 

(No. 1,292,291, issued to Harold S. 

Young and |. ff. 


Tide.) 





The sighting plate mounted on 
the front end of the firearm is 
coated with a covering of luminous 
paint, or some such other light- 
radiating pigment, which can he 
easily discerned at night. The hene- 
fit of this improvement in sights is 
that the marksman looking thrv his 
rear sight can easily discern his for- 
ward point or sight due to the fact 
that the samc is covered with this 
radium paint. 


Electrical Condenser. 

(Xo. 1.292,589, issued to Kk. F. Dar- 
mezen du Rousset and Chas. E. 
Brandt.) 

It is a generally accepted fact 
that in electrical condensers formed 
of flat conducting surfaces separated 
by some dielectric the charge is un- 
equally distributed from the center 
to the edges, its density heing 
greater toward the perifcry where 
the ruptures are always produced. 
In this new form of invention a 
condenser is provided whereby it is 


_—_ 
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possible to localize the maximum 
tension at the central point of the 
system, and also increase the ca- 
pacity for a given diameter. It con- 
sists of a number of discs arranged 
in the form of a quenched gap. 
wherein metal plates with concave 
surfaces are used, and between these 
various plates tnsulating discs are 
placed. 


_ Photographic Phonograph. 
(No. 1,291,702, issued to Frank W. 
Adsit.) 

One of the principal points in this 
new invention is the providing o 
means for registering on a film the 
graphic representation of sound. An- 
other object is to provide a means in 
connection with this film wherehy a 
tight reflected from a mirror may be 


Pate ® v 
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prc on either one side or the 
other of a center line down the film 
or on hoth sides of this simultane: 
ously. It is also possible by special 
means to reproduce these graphic 
representations registered on the 
film, so that musica] sounds or voice 
currents may be reproduced. 


Automatic Record Stop for Phono- 


graphs. 
(No. 1,291,985, issued to D. M. 

Manson.) 
The principal innovation in tbis 
inveution iS an _ electrical means, 
whereby after a record has been 
layed the needle will be carried 
ack to the Starting point. so that 
the playing of the record may be re- 
peated. he invention as a whole 
Consists essentially of an arm secured 
at one end to the sound hox crook, 
magnetic means heing provided for 
drawing down the opposite end of 
the arin, thereby raising the sound 





box and needle from the record. 
zilso a ineans is provided for coun- 
terhalancing the weight of the sound 
hox during its return or downwar 
movement. AN ingeniovs scheme is 
devised whereby the tapered tube, by 
means of at adjustable stop, can he 
designed to be turned in any posi- 
tion to correspond with the starting 
point of the record, and a sprin 
connected to the tapered tube an 
bracket, whereby the taper tuhe can 
he turned from the center ot the 
record when the néedle is out of 
contact with the record and hrought 
back to the starting position, 


System for Amplifying Variable 


Currents. 

(No. 1,297,188. issued 
: angmuir. 

This invention is merely a means 
devised for utilizing an electron 
discharge amd comprises several 
novel systems of connections where- 
by the weak currents can he repro- 
duced as stronger currents. Taken 
as a whole, it is merely a modifica- 


to Irving 





tion of the several step amplifier. as 
has appeared heretofore. In general 
it has some new points of interest, 
but taken as a whole, the invention 
boils down to the fact that it con- 
sists Of a number of electron dis- 
charge devices connected in cascade 
for the amplification of currents. 
The bulb itself is made of quartz 
revious to an ultra-violet light, and 
into which are sealed in the usual 
manner an electron-emitting cathode 
and anode. The cathode of this 
particular bulb consists of potassium 
or sodium, which will emit electrons 
when illuminated by a source of 
hehe. 


Magnetic Protector for Ships. 
(No. 1,293,539, issucd to John and 
_ Sophie Pies.) 

The principal device 1s a form of 
arm extending from the ship on 
each side attached to an _ clectro- 
magnet with a flexible chain banging 
in the water, and arranged with a 


Ee 


number of floats to depend from 
inese extending arms. One eireuit 


is formed in scries with these mag: 
nets to a large generator, and 
battery is shunted in 


the 
series around 





the two chains that hang from either 
side of the ship. The apparatus is 
arranged to detect submerged tor- 
Pedocs, mines, etc., dve to the fact 
that their presence would increase 
the conductivity between these two 
chains and causc the circuit to be 
closed and ring the hell. 


Electrically-Heated Apparatus for 


a oistening Shoes. 
(No. 1.294.533. issued to W. W. 
Reed.) 


It has heen found that much of 
the cracking and breaking of shoes 
incident to the lasting operation can 
he avoided by preliminarily treating 
with a hot vapor. <A tank is pro- 
vided which will maintain the water 
automatically at a constant level, 
and an electrical heating unit ar- 
ranged to heat the water. A layer 
of ahsorhent material is placed on 
top of the heated water, and an 
automatic means provided for main- 
taining the upper surface at a con- 
stant level, thereby permitting tbe 





vapor genérated from the water to 
be diffused equally around all por- 
tions of the shoe. 


Selenium Relay. 
(No. 1,293,098, issued to aA. WN. 
Hovland.) ; 

This new form of relay is built on 
the principle that a conducting wire 
placed in a magnetic field will Be dis- 
placed laterally when an_ electric 
current is past tbru the same. This 
fact is made use of, for instance, in 
wire galvanometers and in_ light- 
writing apparatus, also that the mag- 
netic field 1s used to produce a very 
sensitive relay, utilizing one or more 
photo-electric cells on the general 
type of a selenium cell. A shutter 
means is provided for decreasing an 
increasing the resistance of the cell. 
and by such means it is possihle to 
relay currents. 
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Hluminated Aquarium. 





(No. 1.297.254. issued tu Natsus 
Sarto.) 

A novel and attractive improve- 
ment on the usual form of aqua: 
rium, which consists of a_ how! 
which is permanently illuminated 


from ahove by electric lamps. and 
which are concealed in the lamp. 
and intended for use in drawifttz 
rooms. It consists of a metallic 
tuhe which runs up centrally thru 
the apparatus, and thru whieh tube 
also is run electric wires to Operate 
the bulbs under the lamp shade. 
Were this tube to be in actual con- 
tact with the water. itt might pos- 
sibly cause some chemical reaction, 
which would be detrimental to the 


fish in the bow) The _ inventor 
overcomes this by wsing a glass 
tube over the metal pipe, which 


may he formed in ome piece with 
the bow] or may be separate aad 
cemented together in order to pre- 
vent leakage. The hottom of the 
bowl is arranged to present a pleas- 
ing appearance with a hed of sand. 


Electric Gas-Detecting Safety 
Lamp. 

(No. 1.294.806. issued to C. G. 
Hunt and John H. Coyle.) 

The main feature of the invention 
consists of a lamp amd a_ sealed 
chamher, with a source of light in 
said chamher. A means is provided 
whereby a gas pressure inside the 


chamber normally maintatns the 
light, but if fumes are present on the 
outside. this external pressure will 
cause the light to he extinguished. 
It operates on the principle that the 
internal pressure tate gas will nor- 
mally maintain the ligbt, hut should 
the gas pressure in the chamher he 
brought to an inferior or supertor 
ressure to that without the cham- 
er, then the light will be extin- 
guished. 


142 ELECTRICAL EXPERIMENTER June, 1919 











a ateur |aboratury Cot.tesi is apen to all readers. whether subscribers ur not fhe photos are judged for best arrangement and efhciency ot the appa: 
rat re ‘inc reas é rhhe eat of thi Venparti “1 r owe ni ke il a r u ic tiot fa yp. dis J hntos of a waratus 4 naccanipanted hy in Ow1ler Dark photos pre- 
erred te light toned ones We pav $3.00 each month for the best photas Address the Faitor, “With tha Amateurs’? Dept 





er OPPO COS Cee eeoet ee secee cesar sSoSe TESTE OSS OOH LO TOS OTE SEOOSEESENOGOOOES OUEHTOHE OOOO SOOT OES OOO OETODS OHOHOS LO SEELDOO OS OOOO TOE OED OOT TED EELS OTHE OSES OSES ODE SELEGE SOS SESS OESESE OST UDESESTOD ORS UGCSCSOS OCS EE TENSE EER CCCES® 





“Amateur Electrical Laboratory’? Contest 
TIMS MONTIMS $3.00 PRIZE WINNER—J. CARROLL TOBIAS 


° AM an appreciative reader of your magazine and wait anxious: and which I know is just “hankering” to have the old oscillations 
: ly for it to arrive from month to month. I tnd lots af flowing once more thru its coils. Another view shows my battery 
: enjoyment in looking over the photos of Aimateur “Labs”, aud switchboard and electrical work bench with spark cofls, Tesla 
=f so am sending a “shot™ of my own little workshop. coil, Oudin coil and other “stutf".—J. Carrol] Tobias, 106 N. 
= In this room many interesting and educational experiments are High St., Bethlehem, Pa. 

2 performed in chemistry, electricity. metallurgy and clectro-echem- 

: istry. I have apparatus for both qualitative and qnantitative HONORABLE MENTION (One Year's Subscription 
: analysis, electric furnace analysis of iron, stce] and carbon com- io she ELECTRICAL EXPERIMENTER) 

F pounds and for the analysis of coal gas and by-products. <A a rn. : a i 

: complete bacteriological outht is alsa one of my valued possessions — CHESTER A. WRIGHT 

: ind by its means microscepic examinatioas of water are conducted. Herewith are photos of my radio station. I have been a steady 
3 This ahout completes the chemical end. reader of the Erectricat ExrertIMENTER for some time and get 
$ Ia the electrical division ] have motors, a generator (A.C., 60 many good ideas and hook-ups. My apparatus is mostly home- 
$ volt, 60 cycle), a 50 watt D.C. generator, step-down and step-up made, consisting of a condenser made of heavy plate glass with 
: transformers, bigh frequency alternator, bigh-frequency high- aluminum sheets. The rotary spark gap is made of a 1700 R.P.M. 
: voltage transfarmer, Oudin coils, Tesla coils and spark coils. 1! fan. and the disc of an Edison disc record. It gives a very 
: have an electric arc furnace by means of which I conduct small good tone. My oscillation transformer is made of heavy brass 
© experiments in the production of synthetic gems, cleetrolytic ribbon and is very easy to adjust. I use a Clapp-Eastham 1 K.W 
: rectifier, electrolysis apparatus and “bunches’’ of other ‘junk’ transformer. My receiving apparatus consists of home-made 
: At preseat J have under construction an A.C.-D.C. switchboard, couplers from which some very close tuning can be had. I use 
: also a three-step audion amplifier and two long wave loading an andion and galena non-jarable detector, hoth with great re 
: coils. When the “Lab” is drest out in all its new furniture, I sults. I also have Murdock variable condensers, and two sets 
: will send you anotber series of photos. of Brandes’ phones.—Chester A Wright, 611 Green St.. Greens- 
: Another photo shows my radio set which has just been unsealed burg, Pa 1 
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ee Mo “RR FUNNY thing happened 

ahh the other day,” laughed 

fc Punk Loomis. Stokes 
looked up from the telephone 
directory. “A guy,” continued 
Punk, “was standing under a 
belt in the factory. The fellow 
had on rubber boots. He was talking to his 
wife, and when she started to leave—you 
see, they were newlyweds—hie reached over 
to kiss her. WOW! You ought to have 
seen them! One of them got it in the nose 
—the other on the lips—and it cracked like 
a young bolt of lightning. You see, the 
rubber boots made a Leyden jar out of the 
man—a human condenser. That kiss sure 
had a kick.” 

“I guess that was about as funny to them 
as it was to the lady who was cleaning 
clothcs and set the rag, saturated with gaso- 
line, on fire in her hand by drawing a spark 
from the friction of the wool and silk. 
Both were static. you know.” Here he 
turned and walked to the telephone and 
asked for long distance. In a few minutes 
he returned. 

“Quite a commodity, this telephone. In 
the old days when the citizens thought it 
proper to run in marathons in the ‘alto- 
gether, if 1 should happened to have been 
let loose at that time, and happened to have 
gotten word to a guy the same distance as 
the present case here, I should had to have 
Waited for at least a week—with the best 
runner that the country had, to tell the ad- 
joining country to go to hades—for the 
answer.” 

“Can you reel off another sentence like 
that without stopping for air again?” asked 
Bender. 

“Jumping over such innprovements as 
Paul Revere and the pony express brought 
about, we land up at the chapter in scientific 
history where a bird by the naine of Morse. 
with three other names before it. two of 
them Sam and Finlev—I don’t know the 
other—it don’t make much difference any- 
way. What we are driving at is the fact 
that after muttering, ‘If the presence of 
electricity can be made visible in any part 
of the enreuit, 1 see no reason why intelli- 
gence may not be transmitted by electricity,’ 
he rigged up a couple of magnets and an 
arm and anvil—behold! We have the 
telegraph sounder. Then the next thing 
was to contrive a series of dots, dashes and 
spaces to convey that intelligence he was 
speaking of. It took a Jot of salesman- 
ship for Sam to get his trick across, but 
perseverance wins out In the finale—so, 
first act in the comedy of the telegram. 
















Sam Finley Morse, the Dash and Dot Kid, 
Telegraph 


Ancestor of the 


Messenger. 


Also the 
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Keeping the Wires 
Hot 


“Then another guy—you've heard of him, 
Bell, Alexander Graham, Proff. in vocal 
hygiene or physiology-—drops in on us. 
This student of the art and mechanics of 
the first cause for conversation got down 
into the throat of the matter and found out 
a lot about the reason why some men leave 
home. While trying to make the telegraph 
do more work for the number of wires 
used, it is related that this gentleman was 
allered to have developed the telephonc 
—but none would recognize in the origt- 
nal article any resemblance to the pres- 
ent instrument of long-distance chatter. 

“Another duck—Prof. Elisha Gray— 
would have landed the fish if it had not 
been that Bell got his draftings in the 
patent oftice (no, not the Phoney Pat- 
ent Offizz) and beat the dear old chap 
out of the glory. Which all goes to 
show that some great minds do run in 
the same channel. But Gray should 
worry. He is guilty for the tclaxtograph 


being on the market. No, he 
is not Elisha of the fiery 
chariot. 


“Enrope was a long way off 
until Cyrus Field succceded in 
Stringing an undersea cable be- 
tween the two continents in one 
piece. That made him get in 
rich with Congress, and he got 
a medal to show his friends v7; 
for the stunt. too. It was in 7 ( 
18s8—the time that George 
Washington was fighting the 
battle of Waterloo —that the 
cable had one end in the good old U. S. and 
the other in Europe. [I don't suppose you 
care, but Cyrus gave a few kicks and gave 
up in the city of New York, 1892. _ 

“You know of Nick Tesla (his picture 15 
on one of the other pages), the fellow that 
pulled one over on Columbus in the egg 
stunt. Well, he just had to do something 
for the telephone and invented a repeater 
for it. Then Tom—who? Edison—im- 
proved it a lot. And a gob of other guys 
boosted the proposition along. Some wise 
guy hops along and steps on two circuits, 
and sticks another to work on the same 
lines—Hoovering on wire. It was on the 
same order that Bell tried to do with the 
telegraph, only different. They dubbed it 
the phantom circuit, altho it 15 not as mys- 
terious as the name implies. Then along 
comes the wiultiplexs system, words and 
music by Major General Georgie Owen 
Squier, Chief Signal Officer of the United 
States Army, and right away he goes the 
phantom circuit one better by letting five 
talkers in on the line simultaneous together 
and at the same time. Not only that, but 
it lets a crowd of ‘brass pounders’ in on the 
circuit at the self-same operation, tout dc 


suite. 

“De Forest. in his 
wireless experiments, 
slipt them the pass to 
get in on that stunt by 
creating the Audion. 
That is why the system 
is referred to as the 
i _, wired wireless. 

By combining wireless and the lines 
together, we get some pretty long dis- 
tances covered by the voice. Not so 
long ago when some notable English guy 
listened to both oceans at the same time 
over the telephone we thought it was 
sr and. To-day that’s commonplace. 
Now, if the guys around the player stop 
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coughing, and they have good conditions 
and sensitive instruments, it is possible to 
hear Hawaiian hula players do their song 
and dance in New York City over the wire 
and wireless. 

“I doubt if Sam Morse knew what he 
really did when he constructed his first 
telegraph instrument. Just think of the 






















Prof. Alexander Graham Bell, the Gink Who 
tnvented the Hello Girls. 


war and sporting (accent on the sporting) 
wires! \Vhat would we do without them? 
Take the business as a whole. We would 
feel like we were lost without ‘phones and 
Wires, 

“When the real thing marches in, a load 
of by-products comes out on the next sec- 
tion. When Edison called up over a 
‘phone and instead of saying ‘Are you 
there?’ or ‘Is this you?’ he said ‘Hello!’ 
That took like ‘Over the top,’ ‘Lay on, Ne- 
Duff’ and such slogans, saws, or what-you- 
call’ems. Now we would think a boob 
crazy were he to say ‘] am talking—is there 
anybody on the other end of the line?’ 
‘Hello’ ts good anywhere, China, Africa, 
or Chile, but not in France, where it is 
‘Alloh.’ 

“Now, if we can only get rid of the cen- 
tra) station,” said Punk Loomis, “and re- 
place the live hello-gir! with an automatic 
one that will not get tired or angry when 
the customers cuss over the ‘phone, then 
we will have it down pat.” 

“You're ‘way behind the times,” came 
back Stokes with an impatient gesture of 
his head. “What you want to do is to take 
a flying trip to Chicago and give their auto- 
matic telephone rinktum the once over. 
And, believe me, it is some contraption. Of 
course, Windy City citizens have the regu- 
lar Bel) ‘phone also, so when they get tired 
of cussing the hello-girls they can switch 
to the automatic, which is some indoor 
sport. The two systems necessitate the 
use of two tclephones in one office, and on 
any Monday morning you can see your 
Windy citizens doing the hula-hula trying 
to taJk into two phones and to two cus- 

(Continued on page 155) 
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4. If a quick answer Is desired by mall, 
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Questions will be 


answered here for the benetit of all, but only matter of sutlcient tnterest will be published, 
Rules under whieh questions will be answered: 
Only three questions can he subinitted to be answered. 
2. Only one side of sheet to be written on; matter must be lypewritten or else wrillen 


in ink, ho penciled matter considered, 
3. Sketches, diagrams, ete., 


must be on separate sheets. 


Questions addrest to this 


departtnent cannot be answered by malt free of charge, 


nominal) charge of 25 cents ls made for each question. 


If the questions ental) cons)lderable 


research work or Intrieate caleulations a special rate will be charged. Correspondents will be informed as to the fee before such questions 


are answercd, 





ROTATING MAGNETIC FIELD 
QUERY AND ROGER’S 
RADIO SYSTEM. 


(1004) J. M. McDonald, St. Louis, Mo., 
writcs 

©. 1. «Asking several questions about the 
rotating magnetic fleld and Tesla “electric 
ecg apparalus. 

“A I. We give you the following sug- 
gestions 1 answer to your questions. The 
rolating magnetic field is very clearly ex- 
plained in the April number of the Evec- 
TRICAL EXPERIMENTER, containing an article 
by Dr. Nikola Tesla on his induction motor 
and how it works, which we are sure will 
make the matter plain to you, as a clear 
hydraulic analogy is given therewith. 

Jn connection with the “electric ecg” 
apparatus, we would advise that the two 
opposite coils are connected so as to give 
North and South poles respectively. 

Elsewhere in the present issue you will 
find a special article on the “Rogers’ Un- 
derground Wireless System for Amateurs.” 
This will answer many questions such as the 
one you ask concerning the length of aerial, 
etc, and briefly we might say that for 
short wave lengths of about 200 to 300 
melers, a wire (rubber covered auto-cable) 
about 300 feet in length could be used. 
When the free end of the wire is grounded, 
the sicnal strength is reduced. Generally 
speaking, and for ordinary amateur and 
even commercial requirements, but one wire 
is found necessary. 


VALUE OF THE “SOLAR CON- 
STANT.” 

(3003) Emmanuel Bellon, Peoria, I11., 

writes this department : 

QO. 1. About the value of the mean “solar 
constani.— 

A. 1. There seems to be indeed much 
promise in the devclopment of an efficient 
solar energy plant, and while little has 
been done along this line in a commercial 
way of late, yet some very interesting work 
has been accomplished by a number of 
Scicntisls, who have worked on the problem. 
It is a most imtercsting and valuable field 
to work in. 

The result of nearly seven hundred tests 
conducted by the Smithsonian Institute of 
Washington and in various parts of the 
world, has resulted in accepting 1.93 calorics 
per Square Centimeter per minule, as the 
incan “solar constant.” This is equivalent 
to 7.12 British thermal units per square 
foot per minui¢, The best body for the 
conscrvyation of the radianl cnergy into heat 
energy ts a dead black one. 


RADIO QUERIES ON MIGNON 
RECEIVING SET. 

(1006) A. S. ———., Chicago, Ill, in- 
quires of the Oracle: 

QO. 1. What is the coil around the Andion 
used for in the Mignon receiving set, and 
also what is the object of the metal coupler 
core: 


A. 1. Concerning the Mignon type R, W. 


No. 3 radio receiver, would advise as ful- 
lows: 

Regurding the two specific points you 
mention first, about the coil around the 
Audion tube, this is hooked up with one 
of the tuned oscillatory circuits, so that the 


ye 
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To Our *“Oracle’’ 
Eriends 


Do you realize that not onc day passes 
when we do not receive from 150 ta 250 
letters addrest to “The Oracle’? If we 
were to publish all the questions and thcir 
answers we would require a monthly mac- 
azine five or six times the size of the 
ELECTRICAL EXPERIMENTER, with no 
other matier but questions and answers. 
OF late the influx of letters has become 
so heavy that several of our associates 
have heea forced to discontinue important 
editorial work, in order to aaswer the 
mail. This we are certain you do not: 
wish. You do not want your magazine 
to lower its present high standard. You 
want the best, the very best, and you 
know we never have failed you yet. 
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Moreover the multitude of letters are 
wholly unmecessary. Nlost of the ques- 
tions Readers ask every day have heen 
answered before in “The Oracle." There- 
fore. ere you sit down to write us, look 
over your back numbers, and nine times 
out of tea you w3!!] flad the answer, 
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We strive bard to publish only such 
matter as bas not appeared before in one 
columns, and for that reason, only a small 
fraction of the querics received by us 
are actually publisbt. 


IAHTAULAUUDATHT LTT HH LIU! 


Your magazine is steadily coming to 
the fore as the greatest publication in the 
scientific world. To keep up its present 
high standard and to make it a better and 
bigger magazine requircs a tremendous ~ 
amount of untiring effort on the part of 
the Editors, Therefore, in the future, we 
CANNOT in your own interest, answer 
= questions by mail, free of charge. 
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For questions requiring an immediate 
answer our fee is 25 cents for the first 
three ordinary questions, and 25 cents for 
each additional question. We will gladly 
advise fee for special questions entailing 
considerable research work or calcula- 
tions. 
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Stamped and addrest envelope should 
be enclosed with the queries, and more- 
over, any sketches accompanying them 
should be drawn in ink on separate sheets, 
ae plain and, PLEASE, PLEASE BE - 


i Editor of “The Oracle,” 


HINA IE | 
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oscillating magnetic ficld created within it, 
would act clectromagnetically on the clec- 
tron stream within the detector, somewhat 
in the same manner as is the case where a 
permanent stecl macnet is placed in prox- 
imity to a vacuum tube detector to improve 
its operation. The effect on the electron 
stream 1S to cilher concentrate it or spread 
it, thus making the palh from grid to plate 
either more conductive or less conductive. 
depending upon the polarily and position of 
the magnetic ficld. 
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Concerning the disc core transformer in 
the Alignon coupler, so far as we under- 
stand, this dise core was cither of iron or 
some other alloy of a ferrous nature. Ap- 
parently the designer aimed to or tried to 
give the impression that this form of trans- 
former would be much more efficient than 
the standard radio coupler, owing to the 
presence of the ferrous core, which of 
course would give a much higher permea- 
bility, or flux carrying power. 

\We refer you to the March, 1917, issue of 
the ELrctricaL EXPERIMENTER, page 811, 
where you will find complete diagrams and 
explanation of the Mignon adjustable disc 
core receiving transformer and circuits, 
written by Mr. Ernest Mignon, the inventor, 
himself. 


RECORDING RADIO SIGNALS 
(1007) W. T. Smith, Stockton, Kansas, 


wishes to know: 
©. 1. Of methods in use for recording 
radio-telegraphic signals. 

With reference to apparatus sufficiently 
sensitive to record wireless signals at con- 
sidcrable distances, would suggest that you 
look over the article entitled, “Radio Am- 
plifiers,” which appeared in the November, 
1918, issue of the Evectricat Expert- 
MENTER. A great number of different types 
of amplifiers are there described, and data 
is also given on their make-up. 

Finally, we would suggest that there are 
two methods now in use commercially for 
recording wireless signals. The first one, 
which ts employed at the Marconi Trans- 
Atlantic Radio Stations, utilizes two to three 
stage vacuum valve amplifiers, and the sig- 
nals are recorded on a phonograph or “Dic- 
taphone.” The second method is that which 
has been used by the De Forest engineers, 
and this system of recording wireless mes- 
sages or signals, utilizes two, three, or 
higher Audion amplifiers to boost the sig- 
nals to a sufficient strength to operate a 
polarized relay. This, in turn, actuates a 
Morse register or tape recorder. The De 
Forest people have also successfully em- 
ployed a Poulsen telegraphone for record- 
ig the signals after amplification by an 
Audion amplifier. 

It might interest you to know that the 
De Forest experts have perfected a six- 
stage Audion ampliher with an amplifying 
capacily of one million times, 


DESIGN OF PHONOGRAPH 
HORNS. 


(1008) Howard L. Quick, Jr., Brooklyn, 
N. ¥., wanls data as follows: 

Q. !. llow a large phonograph sound 
chamber or horn should be built? 

A. 1. Relative to construction of phono- 
graph sound box or horn, which in every 
case should be of some hard wood, an 
eminent sound authority, Prof. Dayton C. 
Miller, gives data as follows: The horn is 
best constructed of some hard wood such as 
inaple, mahogany, hollywood or oak. The 

(Continued on page 146) 
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Thousands of Electrical experts are needed to help rebuild the world. Come to Chicago to the great 
shops of Coyne and let us train you quickly by our sure, practical way, backed by twenty years of success. 
Ifundreds of our graduates have become experts in less than four months. You can do the same. Now! 1s your 





big opporttinity. 


Earn $125 to $300 a Month 


In the Electrical business. Come here where you wil! 
be trained in these great $100,000 shops. Experts 
show vou everything and you learn right on the ac- 
tual apparatus. You work on everything from the 
simple bell to the mighiy motors. generators. electric 
loconiotives. dynamos, switchboards. power plants. 
everyvthing to make vou a inaster electrician. We 
have thousands of successful graduates. Just as soon 
as you have finished we assist you to a good position. 


Become an Expert in 3!2 Months 


No need of taking from ! to + years to become an 
expert. we have proved this in thousands of cases. 
The Coyne method of practical training eliminates 
all books. useless theory and other non-essentials and 
trains you in just what you need to know ta become 


an expert. 
Earn Your Way 


Don’t tell sourself you haven't got the muney to cume to 


Come—uno previous education necessary. 


Day or Evening Courses 


Don't worry about the money. Anyone with 
ambition can learn here. Our tuition is low 
with small easy payinents if desired. All tools 
and equipment is furnished iree. Our students 
live in comfortable homes in the best section 
in Chicago—on the lake—just a few minutes’ 
walk from our school. 


Electricity, Drafting 
Motion Picture Operating 
Plumbing 


We teach all these trades and pruoie$ssions 
quickly and in such a thorough. practical way 
that when finished vou are ready to step right 
into a position of responsibility and big pay. 


Send Today for Big Free Book 


Learn 
Drafting 


ashe country is cry: 
ing for skilled deafts- 
men in all lines. Thou- 
sands of positions open 
with princely salaries. 
We give you the ad- 
vantage of our big 
shops. No other schvol 
can do this. Nuw ts 
the time to get into 
this big field. Experts 
train you under prac 
tical working candi- 
tions. no books and 
theory go here. Check 
drafting on the con- 
pon helow and mail 
it at once for.full par- 
ticulars. 


pezzie- Aa you Sos and the nerve of a rea! tea Write today, now. for the book. It tells what {= ERBRBstie*asa 
thats all you need, ozens of our students every year wor a 1 ; . : 
in their spare time and earn their living expenses ozens of Coyne graduates have doue. \\ hat 20m © COYNE TRAOE ANDO 
others work in the day time. earn all their expense and attenl can do, Filf m the coupon, check the . ENGINEERING SCHOOLS 
our evening school. Our employment department will help trade you are most interested 10 or Bennett W. Cooke. Olrector 
you without charge. send a postal card, do it now. ® Dept. 26, 39-51 €, Illinois St. 
BENNETT W. COOKE, Director es Chicago, Ill. 
. Please send at once your big Free 


COYNE TRADE AND ENGINEERING SCHOOLS 


Dept. 26 


39-51 E. Illinois Street, Chicago, Ill. 
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Health-Beauty-Power 
Treat Yourself in Nature’s Way 


The Therapeutic White Rays of the 
Sterling Lamp are a scientific adapta- 
tion of the marvelous healing properties 
of the sun's rays. The warm, soothing, 
soft, white rays penetrate and vitalize 
every cell and tissue; new cell growth is 
stimulated; the body is refreshed and 
vitalized. 

It brings you a clear, unblemished skin, 
rose-tinted cheeks, bright eyes; quickens 
the sluggish blood, rebuilds frm new mus- 
cle, and clear, new skin. 


TERLING THERAPEUTIC LAM 
“The Light That Heals" 


Relleves Dain withoul destroying vitatlly, Abso. 
fulely safe: no sibrallon, shock or pain, Does away 
Pith use of harmful drugs, Relief from paln resulta 
the momrot sou snap the electric awlich. HKbeumo- 
tism. neuralgia, eoro throat. earache. goltre. heed- 
ache. ocrtouée cooditions. aad tnoumerahle other ail- 
ments. are instanUys cased and reliered. Ioratuablo 
In the freatment of ckin diseases. Physicians en- 
dorse and recommend Therereuthc Light to sou, 


Send Coupon for Free Book 
sothing tecue or mystic in the Sterling Lamp. 
Our free book tells of Ita uses and many benefits— 
deals with the simple, fundamental laws of health 
and besuty. Tells you low to treal yourself al a 
few cents in cost, rellering you of patos and el)- 
ments abd awakernlOg your energy: how others In 
hoepliats. sanitarlume and 
thousands of private homvs 
hare benefited. Don't auf- 
fer headacbes and other 
Palos peedlessis——let Na- 
ture end Scileaoce help 
you lo health. beauty 
andj grealier titalliy, 


STERLING 
THERAPEUTIC 
LAMP CO. 
Dept. 13, 546 Garfield Ave. 

Chicago, Lil. 


Use This Coupon 


STERLING THERAPEUTIC LAMP CO.. 
Dept. 13, $46 Garfield Ave., Chicago. Illlnols. 


Please send me, without cost of obligation, yonr 


fully Wfusirated booklet deserlbing the Sterling 
Therapeutic Lamp, lie uses and henefits. 

Name 
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PHOTO CRAFT 


The New Photographic Journal 

Devoted to the Art of Picture 

Taking and Nature Work With 
the Camera. 

The only Photographic Magazine de- 


voting a department every month 
exclusively to Nature Photography, 


June Issue Will Contain: 
“Bird Photography”, by H. T. 
“Some Strange Things 

Australia.”’ 
“Nature Work With the Camera.” 


“Pictures tn June.” 

aod many other exclusive pictures anil 
articles. Bont fall to get this Issue If 
you are interested in Pictuces. Four 
Competitions with Cash prizes leading 
to a fifth. Send 10¢ itnday for three 
months’ trla) subscription. 


Photo Craft Magazine 
Ann Arbor - Michigan 


Middleton. 


From 
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wood for ordinary size horns may be 44 
to 34 inch stock, finished perfectly smooth 
Glue the 
joints and do not nail them. Mahogany is 
very well suited to the purpose indeed. The 
wood stock used should be quite thick, as 
the whole principle of the phonograph sound 
chamber is to vibrate the column of air 
within the chamber, and with this object 
in mind, and as pointed out by some of the 
highest scientific authorities on acoustics, 
the walls forming the chamber should not 
be thin enough to vibrate, Dut should be 
rigid, so that the column of air can vibrate 


freely, and only this column of air. 


The longer the horn the better, and as 
the wave length in air of the average voice, 
such as the baritone, is about 4% feet. the 


total mean length of the sound chamber 


es 


7 —— hr pS sca 


from the reproducer should not be less than 
this value. Providing the sound chamber 
has at least this length, and that the dia- 
fram of the reproducer is large enough, 
say at least 2% inches, so as to vibrate at 
the usual range of frequencies predominant 
in speech and music reproduction. then vou 
should obtain very good results. 

A high authority m1 the field of acoustics 
recently mentioned to the Editor of this 
column that the best phonograph music he 
ever heard in the laboratory, was that given 
froin a wooden horn seven feet long, which 
took care of all the longer as well as the 
shorter wave Jengths and frequencies. Very 
hne results were obtained fronia still more 
rigid horn, constructed of concrete, he 
stated, 

This authority also mentioned that a very 
slight difference was noted as to whether 
the sound chamber was made square or 
round it) cross-section. The lines of its 
length should expand continually and not be 
parallel. Furthermore, the general contour 
or shape of the walls of the horn may be 
made perfectly straight, and no increased 
efficiency is obtained by any fancy frills or 
curves in the horn, as ts claimed by many 
phonograph companies. Also it is a proven 
fact by laboratory tests, that any form of 
wooden gril] or vane whatsoever placed in 
the mouth or opening of the sound chamber, 
only lowers the tonal and acoustic efficiency 
of the instrument. 

With regard to necdles, it is also inter- 
esting to note that tests have shown where 
anything softer than a steel. diamond or 
safire point is used, that pure and clear 
sound reproduction is sacrificed, such as 
when fiber needles are used. Prof. Miller 
stated the situation very succinctly and cor- 
rectly, we believe, when he said that “If you 
use fiber needles and like them, then use 
them, as they of course effect a saving in 
the wear on the records.’ The fact re- 
mains however, that any such necdle as this 
ahsorbs a considerable portion of the vi- 
brations of the music picked up from the 
record, and dissipates it before it ever 
reaches the diafram. The samme reasoning 
applies to many other fancy attachments 
offered to the phonograph public. 


A.C. MOTOR STARTING COIL CON. 


NECTIONS. 
(1009) G. S. Golden, Harrisburg, Pa., 
Writes 
| QO. 1. How do you connect up the start- 
ng cols on an A, C. single phase induction 
motor? 
A. 1. We give herewith diagram of con- 


nections for the four starting coils ou your 
A. C. motor. The current must flow around 
the successive poles in an opposite direction, 


(Continued on page 148) 
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AST month I showed you how neces- 
sary it was to the life and growth of 

a big magazine like the ELrectricat 
EXPERIMENTER to have a large number of 
satisfied advertisers, and explained how 
more advertisers meant a bigger magazine 
for youn and more reading matter. This 
month I want to give you a few more 
reasons why it is worth your while to pa- 
tronize firms who advertise, and especially 
those who advertise in the EXPERIMENTER, 

When you pay your good money for 
some article, no matter what st is, you want 
to get the very best quality possible for 
the money. Advertised articles are always 
of better quality than unknown, unlabeled, 
and unbranded goods. This is easily 
proven. Compare such well-known brands 
as the Sonora Phonugraphs, Starrett Tools, 
Brandes or Murdock Receivers, etc., with 
similar articles put out by firms who have 
not the ambition or progressiveness to 
standardize their merchandise. The com- 
parison always proves the superiority of 
the advertised article. 

There is a good reason why this is so. 
It costs money to advertise. An inch ad in 
the ELeciricAL EXPERIMENTER costs $8.40 
for one insertion~—a page ad $264.60. An 
advertiser who is using ten or twelve maga- 
zines and spending anywhere from $1,000 
to $10,000 a month to tell you about the 
goods he has for sale, must get his money 
back by keeping you as a steady customer. 
It costs too much to make the first sale 
to drop your friendship then and there. 
He must make you a strong booster of 
what he has to sell, and keep you a 
steady customer if he is to make money. 
The only way he can do it is by giving 
you better quality and a cheaper price than 
possible anywhere else. If he doesn't give 
you a better article and save you money 
you won't remain a steady customer and 
he loses. 

Therefore, when an advertiser spends a 
small fortune each year to build up a repn- 
tation, don’t think for a single moinent that 
he is going to risk that reputation or run 
the chance of having his money thrown in 
the gutter by putting out inferior goods. 
Far trom it! The advertiser lays his cards 
on the table. He says, “Here’s who I am, 
and what I am and what I have to sell 
you.” He is frank with you. He does not 
try to “stick” you. He cannot afford to. 

When you send your orders to any concern 
which advertises in the Exectricat Ex- 
PERIMENTER you know that you are sending 
them to a reliable firm (we do not accept 
advertising orders from any concern except 
those that we know. are reliable.) You will 
know that the goods which you will get are 
the best that you conld buy for the money. 
You will know that the advertiser stands 
back of his goods and is willing to make 
good if any dissatisfaction should arise. 

I have given you only a few reasons why 
it is a business proposition for an adver- 
tiser to give better service, put out a better 
quality of goods, and offer you more for 
the money than you would get from a non- 
advertiser. There are many others. Next 
month ] will take up the imatter of costs 
and prices and show you just how the 
advertiser can sell goods more cheaply than 
his competitor. 


Advertising Manager. 


Vou benefit by mentioning the “Electrical Eaxperimenter” when writing to advertisers. 
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How to Increase Your Will Power 


In One Hour 


Author of This Article Tells Tow Ile Quickly Acquired a Dominating 
Will Power That Earns [lim Between $50,000 and $70,000 a Year 


Uk. YEARS ago a man offered me a 

wonderful hargain. He was hard up for 

money and wanted to sell me some shares 
in a young, growing company for $1,000. 
Based on the earnings of the Company the 
stock offered me was casily worth $5,000—in 
fact, the man who finally bought the shares 
sold them again in five months at @ pront of 
34 00. 

The reason I didn’t buy the shares was 
thai] couk] no more raise a thousand dollars 
than I eould hop, skip, and jump across the 
Atlantic Ocean. A thousand dollars! And my 
income only twenty-five a week. 

The second chapter in my life began a few 
months later, when another opportunity came 
to me, Ie required an investment of $20,000 
during the first year. I raised the moncy 
easily, paid back every penny I borrowed, and 
had 330,000 left at the end of the first year|l 
To date in less than four years, my business 
has paid mea clear pront of over $200,000 and 
is now earning between $50,000 and $70,000 a 
wear. Jet for twelve years before, the com- 
pony Aad been losing money every year! 

The natural question for my reader to ask 
4; “How could you borrow $20,000 to invest 
in a business which had previously been a 
failure, after being unable to borrow $1,000 
for an investment that seemed secure?” It is 
a fair question, And the answer can be given 
in iwe liith words—WILL POWER. 

When the first proposition came to me I 


passed it by simply because I didn't have the 
money ane couldn't borrow it. I went from 
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Conociet ES 

Seven Dlissinies! 
Menta), Phrsical. 
Fawer. 

FIFTY-ONE SfAXIMS for Ap- 
plied Fower of Perception, 
Memory, Imagination, Self- 
Analysis. Control 

How to develop a strong, keen 
gaze. 

How to concentrate the eye upon 
what is before you—object, 
Person, printed page, work. 


There are only of few of the 
many subjecta ircated. 


Personal 





of dril) in 


one friend to 
the next and all 
turned me 
down. Several 
refused to talk 
business with 
meatall. They 
all liked me per- 
sonally, and 
they asked 
about the kid- 
dies, bul when 
it came to 
money matters 
I hadn’t a 
chance. I was 
scared stiff 
every time I 
talked to one 
of them. I 
pleaded with 
them, almost 
begged them. 
But everybody 
had thetir 
“money al] tied 
up in other in- 
vestments.” It 
was an old ex- 
cuse, but I ac- 
cepted it meek- 
ly. I called it 
hard luck. But 
I know today 
that it was 
nothing in the 
world except 
my Jack of Will 
Power or rath- 
er my weak 


Will Power, 


which kept me 
from getting 
what I wanted. 


You benefit by mentioning the “Electrical Experimenter” 


When I heard that the man sold those shares 
al a profit of $4,300, il seemed that my sorrow 
could not be greater. That profit was just 
about what my salary amounted to for four 
years! But instead of grieving over my “hard 
luck,” I decided to find out why I was so 
easily beaten in everything I tried to accom- 
plish. It must be thal there was something 
vital that made the difference between success 
and failure. It wasn’t Jack of education, for 
many illiterate men become weallhy. What 
was this vita] spark? What was this one thing 
which successful men had and which I did 
not have? 


I began to read books about psychology and 
mental power. But everything I read was too 
general. There was nothing definite—nothing 
that told me wit to do. 

After several months of discouraging effort, 
I finally encountered a book called “Power of 
Will,” by Prof. Frank Channing Haddock. The 
very title came to me as a shock. When 1 
opened the book I was amazed. I realized 
that wil) power was the vital spark—the one 
thing that I Jacked. And here in this hook 
were the very rules, lessons and exercises 
through which anyone could increase their will 
power, Eagerly 1 read page after page; in- 
cluding such articles as The Law of Great 
Thinking; How to Develop Analytical Power; 
How to Concentrate Perfectly; How to Guard 
Against Errors in Thought; How to Develop 
Fearlessness; How to Acquire a Dominating 
Personality. 


An hour after I opened the book I felt like 
a new person. My sluggish wil] power was 
beginning to awaken. There was a new light 
in my eye, a new Spring in my step, a new 
determination in my sou]. I began to see, in 
my past, the many mistakes I had made, and 
I knew I would never make them again. 


I practiced some of the simple exercises. 
They were more fascinating than any game of 
cards or any sport. 


Then came an opportunity to acquire the 
business which had lost money for twelve 
years, and which I turned into a $50,000 a 
year money maker, Instead of cringing before 
the moneyed people, I won them over by my 
sheer force of will. I would not be denied, 
and my every act and word since then has 
been the result of my training in will power. 


Il am convinced that every man has with- 
in himself every essential] quality of success 
except a strong will, Any man who doubts 
that statement need only analyze the success- 
ful men he knows, and he will find himself 
their equal, or their superior, in every way 
except in will power. Without a strong will, 
education counts for little, money counts for 
nothing, opportunities are useless. 


I earnestly recommend Prof. Haddock’s great 
work. “Power of Will,” to those who feel] thal 
success is just out of reach—to those who lack 
that something which they cannot define, yet 
which holds them down to the grind of a 
smal] salary. 


Never before bave business men and women 
needed this help so badly as in these trying 
times. Hundreds of real and imaginary ob- 
stacles confront us every day, and only those 
who are masters of themselves and who hold 
their heads up will succeed. “Power of Will” 
as never before is an absolute necessity—an 
investment in self-culture which no one can 
afford to deny bimself. 


I am authorized to say that any reader who 


cares to examine “Power of Will” for five days 
may do so without sending any money in 
advance. {f afler one hour you do not feel 
that your will power has increased, and if 
after a week's reading you do not fecl that this 
vreat book supplies that one faculty you need 
most to win success, return it and you will owe 
nothing. Otherwise send only $3, the small 
sum asked. 


Some few doubters will scoff at the idea of 
will power being the fountain head of wealth, 
position and everything we are Striving for, 
but the great mass of intelligent men and 
women will at least investigate for themselves 
by sending for the book at the publisher's risk. 
I am sure that any book that has done for 
me—and for thousands of others—-what ‘“Pow- 
er of Will” has done—is well worth investigat- 
ing. It is interesting to note that among the 
250,000 owners of “Power of Will” are such 
prominent men as Supreme Court Justice 
Parker; Wu Ting Fang, Ex-U. 5S. Chinese 
Ambassador; Gov. McKelvie; of Nehraska; 
Assistant Posmaster-General Bnitt; General 
Manager Christeson, of Wells-Fargo Express 
Co.; E. St. Etmo Lewis; Senator Arthur Cap- 
per of Kansas and thousands of others. In 
fact, today “Power of Will” is just as im- 
portant, and as necessary to a man’s or 
woman's equipment for success, as a diction- 
ary. To try to succeed without Power of 
Will is like trying to do business without a 
telephone. 


As your first step in will training, I sug- 


- gest immediate action in this matter before 


you. It is not even necessary to write a letter. 
Use the form below, if you prefer, addressing 
it to the Pelton Publishing Company, 30 kK 
Wilcox Block, Meriden, Conn., and the book 
will come by return mail. You hold in your 
hand, this very minute, the beginning of a 
new era in your life. Over a million dollars 
has been paid for “Power of Will” by people 
who sent for it on free examination. Can you, 
in justice to yourself hesitate about sending in 
the coupon? Can you douht, blindly, when 
you can see, without a penny deposit, this 
wonder-book that will increase your will power 
in one hour. 


The cost of paper, printing and binding has 
almost doubled during the past three years, 
in spite of which “Power of Will” has not been 
increased in price. The publisher feels that so 
great a work should he kept as low-priced as 
possible, but in view of the enormous increase 
in the cost of every manufacturing item, the 
present edition will be the last sold at the 
present price. The next edition will cost more. 
I urge you lo send in the coupon now. 


a eee ee. ee, ee, eee, ee ee, eee ee 


PELTON PUSLISHING COMPANY 
30-K Wilcox Slock. Meriden, Conn. 


1 will examine a copy of "Pawer of WHI" at your 
risk. J] agree to remit $3 of remall book in 3 days. 


when writing to odvertisers. 


They replace steel 
phonograph needles! 


ONORA Semi-Permanent 

Silvered Needles are for use 
on ALL MAKES of steel needle 
records. They play 50 to 100 
times, mellow the tone, are more 
economical, more convenient, 
save constant needle changing, 
and increase the life of the 
records. 
TML (HSTRUKINT OF QUALITY 


Omor 


CULCAR AS A BELL 





ee 
Semil-Permanent Silvered 


NEEDLES 


Study these microphotographs, 
Fig. A shows an ordinary steel 
needle after playing one record. 
Notice that the point is worn 
off. Fig. B shows Sonora Needle 
after playing one record. No 
wear is perceptible. Fig. C 
shows Sonora Needle after play- 
ing over 50 records. Needle has 
worn down, but is still in splen- 
did playing condition. 


3 Grades: Loud—Medlum = -Soft 
We percord of 5. toa Canada 4c. 


FREE Sample Sonora Needle wil! 


be sent FREE on request. 
Write for it today. Note 
how many times it plays, 


Sales 


Sunara Phonograph 


Company, Dic. 
GEORGE E, BRIGHTSON, [resipenxr 


274M Rroadway, Dept. G. New York 
Terontu: Ryrie Building 
CAUTION! Beware of similarly eon- 


Structed needles of Inferior Quailty 


Bond Only 12c. 


(Stamgs or ey 


And I owill send seu oa copy pf my 
booklet. 


“Hints to Music Loving 
Owners of Talking Machines”’ 


Tells you how to take care of your tuschtine are 
recurds, preserse the Jife of both, and ire, TTP TIS 
Pointers fo linpruye the tune of your tastrument and 
inerease Youur enjoyment vf It. Instructs on the cafe 
of the motor, cleaning. spred adjuatmetl. cgre uf the 
needies—tin fact every thing you should kriow Send 


vultraile 


I2c today ond the booklet wi) come by return mall. 


J.H. ELLIS, Box 882, Milwaukee, Wis. 


Ellis Harmonious Reproducer 


Patenteo 4 Manufacturer, 
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LS You Can REN? 
ili’ This Phonograph 


Pan our new plant $10 juts rl: 
SuPertor Phonograph [ your howe an 30 
Days’ Triat!) lass atl makes of aloe revurds. 
Cattnet stze, 47 dns. high. ental opptice on 
parchorr, $425 Value for $62.50, Write for 
Hetatta of creates? glyonograph bargalr eles 
Offered, Offer Limited. Write Today. 
' YOUNG'S SUPERIOR PHONOGRAPH 
62 W. Madison St. Oept. P26. Chilengo. [ft. 


Get This Car 


And the AGENCY 
fn YOUR Territory 


Drive a tow Qt, Bireb i 
aod ms » ( Ste 















same. to hie 3en. 198 inea® Se 3 
pelghbors. They are full¥ W.6.3223U tires wy 
euaranteed. Prompt ehizpments. Writequick fur fult loformation, 


BIRCH MOTOR CARS ciice iots 


des dreamt f 
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(Continued fram puge 


a> ihe diagram slows. Phose sou show in 
vour fetter are net correct, for they give 
hike polarity on each pole, which is wrong. 
We have uo dataoen the starting coil di- 
nenstois, fut vou can arrive at this) by 
experiment, or else law vetting in toueh 
with the manniseturers of a similar sized 
Wetor, 





Proper Connection of Poles Composing Starting Winding of Induc.- 


tlon Motor. 


SPECIAL 110 VOLT TO 12 VOLT 
A. C. TRANSFORMER. 


(1010) August Kling. Mobile, .A\la., writes : 


@. 1. Asking ter data on building a 
small step-down transformer to give 12 
volts at the secoudary, which he desires 
split mto two cails. Total ontput 30 watts. 

\. 1 We give herewith data on double 
wound closed core transformer to step- 
down 110 volts 600 cycle A. C. to a maxi- 
mum secondary voltage of 12 volts. 

The laminated sheet iron core for this 
transformer may meastre 5 inches wide I 
6 inches long, and have a cross-section of 
lL inch by 43 inch. At either end of the 
two longer legs, as the diagram herewith 
shows, two primary windings may he placed, 
each of them cunsisting of 200 turns of 
No. 18 D. C. C. magnet wire. At either end 
of the two Jong legs, the two secondary 
windings may be placed. as the diagram 
shows. ¢ach of these developing about 12 
volts and about 2 amperes. or giving 12 
volts and + amperes or 50 watts. the total 
output vou request tor both secondaries 
connected in parallel. It is understood that 
hoth prunaries in this design are to be con- 
uected in series on 110 volt 60 eycle A. C. 
at all times, ie.. whenever the transformer 
is used. The sceoudary windings each con- 
| sist of 43 turns No. 12 B. & S. gage D.C. C. 
magnet wire. the secondary being wound 
on either leg beside the primary coil. 


ea VY 


/ 





S fron Core 
a 


RS |!) 


| 
HOV 60~ AC 
$0 wolt sleo down Tronsf 


Detalls af 110-Volit to 12-Volt A. C. Trans- 
former. Secondary Colls May Be Connected 
In Paraliet or tn Serles. 


With respect 10 taking off taps on the 
secondary for dilferent voltages, vou can 
easily divide up the total number of turns 
on the secondary sourself iby means of a 
small battery voltmeter. You can readils 
test the potential by expertment. The volt- 
age in any Case is directly propurtionate to 
the number of turns in tise. 
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100-WATT, 32 TO 8-VOLT STEP- 
DOWN TRANSFORMER. 


(1011) Clande Carefoot, Pasqua, Sask. 
Canacia, inquires 
QO. 1. For data on step-down trans- 


foriner to rechuce 32 volts io 8 volts, A.C. 
A. 1. We do not ot course knew how 
watts von wish the transformer. to 
carry, but we give 
vou herewith data oll 
a 100-watt transform- 
er. The laninated 
sheet iron core may 
be about 8” long by 
6” wide and thickness 
of 1% The core 
should diave a cross- 
rection of 1 square 
inch, The primary 
winding, on oue ley 
of the transformer, 
should consist of 230 
turns of No. LL DC.C. 


Wiaiy 


Magnet wire. 
The secondary winding should have 58 
tums of No. 3 DCC, Wagnel wire. 


My Inventions 
By Nikola Tesla 


(Continued from page 112) | 


any special thought of our lar more hupera- 
tive necessities. ‘The "Magnifying Trans- 
mitter” was the product of labors extend- 
ing through years, having for their chief 
object the solution of prublems which are 
infinitely more important to mankind than 
mere industrial develupment., 

{f my memory Serves me right, it was in 
November, 1890, that | perfurmed a Jalora- 
tory experiment wlich was one of ihe most 
extraurdinary and spectacular ever recorded 
i the annals of science. Tu investigating 
the behaviour of high frequeney currents 
{ had satisfied inyself that an electric held 
of sufficient intensity could be produced in 
a room to hight up electrodeless vacuum 
tubes. Accordingly, a transformer was 
built to test the theory aud the tirst trial 
proved a marvelous siceess. 1 is diilicuit 
to appreciate what those strange phenomena 
meant at that time. We crave for new sen- 
sations but soon hecome indifferent to thein. 
The wonders of yesterday are today cum- 
mon occurrences. Wheo my tubes were 
first publicly exhibited they were viewed 
with amazement impussilde to describe. 
From all parts of the world J reccived 
urgent ivitations and numerous honors 
and other flattering inducements were ot- 
fered to me, which I declined. 


In Faraday's Chair 


But in 1892 the demands became irresis- 
tible and | went to London where | de- 
hvered a lecture before the Insutution of 
Electrical Engineers, It had Leen my in- 
tention to leave immediately fur Paris in 
compliance with a similar obligation, but 
Sir James Dewar insisted on my ap- 
pearing before the Royal Institution. 1 
was a mun of firm resolve but succunthbed 
easily to the forceful arguments of the 
wreat Scotchman. He pushed me into a 
chair and poured out halt a glass of a won- 
derful brown fluid which sparkled in all 
sorts of iridescent colors and tasted hike 
nectar. “Now,” said he, “you are sitting 
wt Faraday s chair and you are enjoyimeg 
whiskey he used to drink.” In both aspects 
it Was an enviable experience. The next 
evening 1} gave a demonstration befure that 
Institution, at the termination of whiel 
Lord Kayleigh addressed the andicnee and 
luis renerous ‘vords gave me the first start 
in these endeavers. | fled from London 
and later fron Paris to escape favors 


(Continued on paae 173) 


adi oeftser«, 


June, 


1919 


ELECTRICAL EXPERIMENTER 






IT 


been dexlening 
courses In electrient In- 
struction and teaching 
elevtrielty, off und = on, 
during the past 1) years, and during that time [ have had an unusual 
opportunity to make a speeclal study of the teaching business, from the 
standpoint af a practical man. This conrse has been deslened by me wlth 
a view of reaching thause who do not have a jot af time and money to de- 
vate {o stud¥ work and {to give them as thorough a knowledge as possible uf 
electricity ax appHed to every day practical work. The Instruction is given 
like You were working on variony johs and ) tell you what to do and how 
to do it, giving the necessary explanation for the understanding of the 
theory corered hy the suhject under discussion. Another parileular feature 
vf my insttuction is that I lay particular stress on the unnsual conditions 
which seldom happen In the every day run of vlectrieai work, and this part 


Apparatus, Instruments, Materials, Etc. 


[ have 


Certain electrical apparatus, Instruments. materials, charts, drafting materials. etc.. as described 
In the Catalog. are Inciude:! as a Part of the course for which there is no extra charge, as 1) bs 


cotered by the regular mouthly payments. 


Fit! Out Coupon Or Drop Me A Postal Card For One Of My Catalogs Which 


Gives Full Inlormation. 


BURGESS ELECTRICAL SCHOOL 
745 E. 42d Street 





Taught By 


Chicago, Il. 





A Practical Man 
and In Your Home. 


IS UP TO YOU. 


J am teaching electricity and drafting to many men, young and old, and wish to interest you 
sufficiently so that you wil] send for my catalog which tells the whole story regarding my 
method of instruction and the good which is being accomplished, 
you look into this proposition, but if you are in earnest in your desire to get into the electrical 
industry, or to become more proficient in that line, vou will send for my catalog and not regret 
the time you give in doing so. 


THE PURPOSE OF THE COURSE OF STUDY 


It is up to you whether 


of the instructlon makes the course attractive and valuable to those already 
esfaged tn the electrical industry aud accounts for the fact that over 60 
per cenl of hy students ute practleal men. 


FIFTY-FIFTY 


J work absulutely on a 50-50 basis with my students and my method af 
handling their instrnetion and my dealings with them have never been 
criticised. You pay je the comparatively low price I ask and | give yon 
the Imsteuction and other help as stated in my calalog. No student ts 
permitted to pay cush for his entire course on starting, the course being 
paid far In smalt monthly haymeRts as yuu go along. Students have the 
privilege of discontinuing the work If they should find that It was not just 
what they were after and thelr payments stop at the same tlme. This Is 
my way of doing business and « part of my 50-50 plan, as I would not 
want your money when J wax not giving you the Instruction. 


SS ——= SSS es = a eel 
YORKE BURGESS. 
BURGE ELECTRICAL SCHOOL. 


745 East 42nd Street, Chicago, tillnots. 
Gentlemen :— 
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To Practical Men and Electrical Students: 






l have prepared a pocket-size note book espe- 
cially for the practical man and those who are 
taking up the study of electricity. It contains 
drawings and diagrams of electrical machinery and 
connections, over two hundred formulas for calcu- 
lations, and problems worked out showing how 
the formulas are used. This data is taken from 
my personal note book, which was made while on 
different kinds of work, and I| am sure it will be 
found of value to anyone engaged in the electrical 
business. - 

The drawings of connections for electrical ap- 
paratus include Motor Starters and Starting Boxes, 
Overload and Underload Release Boxes, Revers- 
ible Types, Elevator Controllers, Tank Control- 
lers, Starters for Printing Press Motors, Auto- 
matic Controllers, Variable Field Type, Control- 
lers for Mine Locomotives, Street Car Controllers, 
Connections for reversing Switches, Motor and 
Dynamo Rules and Rules for Speed Regulation. 
Also, Connections for Induction Motors and 
Starters, Delta and Star Connections and Connec- 
tions for Auto Transformers, and Transformers 
for Lighting and Power Purposes. The drawings 
also show all kinds of lighting circuits, including 
special controls where Three and Four Way 
Switches are used. 

The work on Calculations consists of Simple 
Electrical Mathematics. Electrical Units, Electrical 








(See review of this book by Editor in December issire of your Electrical Experimenter, poge $68) 


BURGESS ENGINEERING CO., 


Vou benefit by mentioning the “Electrical E.cperimenter’ when writing te advertisers. 


Connections, Calculating Unknown Resistances, 
Calculation of Current in Branches of Parallel 
Circuits, How to Figure Weight of Wire. Wire 
Gauge Rules, Ohm’s Law, Watt's Law, Informa- 
tion regarding Wire used for Electrical Purposes, 
Wire Calculations, Wiring Calculations, [Ilumina- 
tion Calculations, Shunt Instruments and How to 
Calculate Resistance of Shunts, Power Calcula- 
tions, Efficiency Calculations, Measuring Un- 
known Resistances, Dynamo and Dynamo Trou- 
bles, Motors and Motor Troubles, and Calculating 
Size of Pulleys. 


Also Alternating Current Calculations in finding 
Impedance, Reactance, Inductance, Frequency. 
Alternations, Speed of Alternators and Motors, 
Number of Poles in Alternators or Motors, Con- 
ductance, Susceptance, Admittance, Angle of Lag 
and Power Factor, and formulas for use with 
Line Transformers. 


The book called the “Burgess Blue Book’’ is 
published and sold by the Burgess Engineering 
Company for one dollar ($1.00) per copy, post- 
paid. If you wish one of the books, send me your 
order with a dollar bill, check or money order. 
I know the value of the book and can guarantee 
its satisfaction to you by returning your money if 
you decide not to keep it after having had it for 
five days. 


Yorke Burgess, Consulting Engineer 
750 East 42nd Street Chicago, Hlinois 
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Learn Drafting 


Employers everywhere are looking for skilled 


draftsmen. They are offering good salaries to 
start with splendid chances for advancement. 


»Drafting offers exceptional opportunities to a 
young man because drafting itself not only com- 
mands good pay, but it is the first step toward 
suecess in Mechanical or Structural Engineering 
or Architecture. And drafting is just the kind of 
work a boy likes todo, There is an easy delightful 
way in which you canlearn right at home in spare 
time. For 27 years the International Correspond- 
ence Schools have been giving boys just the train- 
ing they need for success in Drafting and more 
than 200 otber subjects. Thousands of boys have 
stepped into good positions through I. C. S. belp, 
but never were opportunilies so great as now. 


Let the 1. C.S. help you, Choose the work you 
like best in the coupon, then mark and mai) it. 
This doesn’t obligate you in the least and will bring 

ou Information that may stari you ON a Success- 

ulcarcer. This is your chance. Don't let it slip 
by. Mark and mail this coupon now, 


—e ve ee ee TAR OUT HERP Sse ea 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX 6190, SCRANTON, PA. 


Explain, without obilcalina me. how I can Quality for the 
position, or in the subjecl, before which ] mark X. 


MECH aNICaL DRaFTINA~ Gab FSMANSHIP 
STRUCTURAL DRAFTING ADVEXRTUSING 
BHF DRAFTING Shaw Cerd Weiter 
ELECTRICAL DRAFTING Sign Peinter 
ARCHITECTURAL DRaFTING ILLUBTHATINO 
SURET METAL bhAFTING Cortoonlag 
AOILER MakEK VRabTINO 
RIG WRATIAG 
MaClUInE DESIGN 
ELECTRICAL EXOINECr 
Klectrio Lirhtlor sod ilellweys 
Electric Wiring 


NOOKEEEFER 
Ntenogfepher ead Trpist 
Cert. Public Accouotsnt 
“\TRAFFIO WA NaOER 
| |\Rallwey Actoubtsnt 
avooD EXGLISY 


| Telegraph Engineer Tescher 
Telephone Work Cou moo Sehool Subjects 
mECItaNtCaL ENSCONFER Blethemetics 


CIVIL GENTICE 

Raliwsy Mall Clerk 
ALTOMORILE OVEKAT‘'G 
Auto Repairing 

PLU NING aN IWEAaTINO 


Mechine Shop Practice 
Gee Engine Operating 
CIVIL ENGINEER 

Surve ying end Mapping 
'STaTlONabt EXNGINEEH 











) Marine Engtoecer Textlic Orvereeer or Boot. 
akeui1Tect CHEMIBT 
Contractor end Bullder Nerlestion Gpaoied 
Concrete Bullder sORICULTE REP jt reoeb 
Structural Easloeer Pooltry Mablog! _ Utsllse 
Nam 
Present 
Occupalion 
Btreet 
and No. — 
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$20 


Violla, Rawallao Gollar 


Ukoiels, Gollar, Mandolin, Corost of Basja 

Wonderfol pew system of teaching pote music by mall. To first 
poplis lp each ality, we’ Li give  §20 soperh Violin. Mandolin, 
Ukolele, Guitar, Ha wellac Ogiter, Cornct of Banjo sbeclotels (ree. 
Very small charey for lessons oaly 63 pease, We guaracdtee success 
or pa charges. Complete o0thl free, Write al orce—no obligation. 


SLIMGERLARO SCHOOL OF MUSIC. Oept, 422, , CHICAGO, ILL. 
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7 oD our easy peyment pien. Begin 
ils Dow and get your shere. Wo sell 

"179 Show “LMG ing. Write today, 

Atias Moving Picture Co. 


40 338 ©. Ceardbers S51, Chisans 
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How to Build an Efficient 
Medical Coil Set 


(Continued from page 125) 


The tin foik and paraffined paper con- 
denser used with this coil for intensifying 
the current fur shocking purposes. etc., 
may he composed of about forty sheets uf 
tin foil measuring 3x4 inches, each_ foil 
leaf separated with a layer of paralfined 
paper, Alternate sheets are Connected to- 
gether to form a terminal, and the con- 
denser is finally connected up with the 
switch, as shown in Fig. 1, so that it can 
be cut in or ont of circuit as desired. 


Wooden Cabinet. 

The cabinet Proper, housing the two dry 
cells and the medical coil with control 
switches, in the case of the writer was 
made of some %-inch pine obtained from 
some old boxes. To further explain, and 
after considerable expericuce in building 
apparatus of this and kindred sorts, ex- 
perience dictates that it 1s best not to bother 
with any elahorate wooden onter cabinets, 
but to make it more rugged by housing the 


-apparatus and coils in a small dress-siit 


case. The anthor purchased one of these 
for $2.00, which filled the bill perfectly, the 
case being made of fiber with a good lock 
and hasp, reinforced corners and leather 
handle. The case measured I+ inches long 
by 83; inches in width and 434 inches in 
depth. Before building the cabinet, there- 
fore, and providing yon intend to enclose 
the apparatus in a case of this kind, which 
may he purchased at any trunk and bag 
store, you should ascertain the dimensions 
of the case beforehand, so that the cabinet 
wil] fit into it properly. As becomes ap- 
parent from Fig. 3, the top of the cabinct 
is the only part that shows when the case 
is open, and therefore it will be evident that 
the bottom can be made of pine and given 
a coat of black shellac or black coach var- 
nish. The battery cover in the author's 
instrument is made of polished mahogany, 
being one-half of a mahogany base which 
originally belonged to an_ obsolete wircless 
instrument and a strip of polished mahog- 
any was used for the central upright along- 
side the induction coil. The main switch 
panel which supports the coil of the con- 
denser switch and the twelve points, also 
the secondary switch, is best made of 
either black fiber, polished hard rubber or 
bakelite. As the switch contacts are quite 
close together, and potentials of several 
hundred volts are carried thru adjacent 
contacts. 

The battery compartment cover ts held 
in place by means of four eye hooks, which 
can he purchased for a few cents at any 
hardware store, and as the experimenter 
has never yet been born, to the writer's 
mind, who has not wanted to use the bat- 
tery which he has just locked np in a cabi- 
net, provision is made so that the battcry 
in this cabinet can be used at any time with- 
out having to open the compartinent. For 
this purpose two auxiliary battery terminals 
or binding posts are placed on the side of 
the battery switch as Figs. 1 and 2 show. 


Miscetlaneous, 
All of the connections nuder the panel 


| supporting the apparatus as well as the 


hattery connections are best made with 
rubber-covered flexible conductor about No. 
18 3. & S. gage capacity. At Fig. 6 there 
are shown details for mnaking the two metal 
handles, as well as a sponge clectrode for 
treatment with saline solutions (salt water). 
The handles, if they are to be made in- 
stead of purchased, are very well composed 
of two lengths of brass tubing of about 
34-inch outside diameter by 314 inches long. 
Fach of these handles should be plugged 
up by a thick brass washer or a piece of 
% brass turned to make a driving fit in 














when writing to odvertisers, 


the oibe, and which may he afterward 
sweated with solder so as to make a sinooth 
tight joint whicl cannot be noticed, espe- 
cially when the handles are afterward 
nickel plated. Thro the center of the plug 
a No, 8-32 tap hole should be drilled and 
threaded, into which a binding post may be 
secured or else a wooden handle as shown 
in the detail sketch, Fig. 6, may be utilized. 
This handle is turned up froin some hard 
wood and given a coat of black  slrellac, 
and in the smaller end of the handle there 
is tightly fitted a piece of No. 8-32 screw. 
A small hole may be drilled crosswise thrn 
the screw near the wood thra which the 
cord tip may be placed to make connection 
when it is used. 


This wooden handle is very essential 
when the sponge electrode is employed, 
when it is screwed into the threaded shoul- 
der in this electrode. To make the sponge 
electrode you will require a small piece of 
soft sponge about % inch thick which is 
sewed or laced with some heavy thread to 
the brass disc shown at Fig. 6 When 
using this electrode it is dipt into a salt 
water solution and applied over the part 
affected, such as a stiff muscle or cord, the 
patient holding the other handle in the 
hand, etc. The positive and negative poles 
of a faradic current as delivered at the 
binding post terminals, H and H’, is readily 
determincd by means of a polarity indica- 
tor, and the writer has successfully used 
very often one of the pole test paper _in- 


dicators available on the market. This 
paper is dampened whicn it is to be used 
for deterinining polarity. Some of the 


papers turn red at the negative pole, and 
others turn red at the positive pole. 
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Paris Letter 
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tributed and is interrupted in a certain 
rhythmic manner, which thus gives alter- 
nating periods of rest and work to the 
actuated muscles. The application of the 
current is made by large metallic surfaces, 
the clectrodes covering the entire muscular 
region under treatment. The tcthod of 
application of these electrodes is carefully 
supervised by the physician in order to get 
the best results. The large surface clec- 
trodes overcome to a great extent the high 
resistance of the skin, and also renders it 
certain that the patient docs not experi- 
ence any disagreeable sensation. 

There is no nervous fatigue. The patient 
himself is unconscious of this gymnastic, 
passive c¢rgotheropy; he cxpericuces no 
shocks nor any disagreeable twitching. 
There is no muscular fatigue; the muscles 
are strengthened immediately; particularly 
the abdominal muscles are greatly bene- 
fited. The local circulation is highly stimu- 
lated. The motor functions of the muscles 
rapidly emerge from thcir impotency. 

Our photographs were taken at the 
Grand-Lebrun Hospital at Bordeaux, Prof. 
Bergonie himself being in charge of the 
same. One of the photographs shows one 
of the electro-therapeutic wards while the 
faradization is taking place. It is interest- 
ing to watch the patients while they under- 
go the treatment. They seem to be uncon- 
scious of the effect of the current, but their 
muscles are working overtime. Our Poitlus 
continue reading their newspapers and 
magazines as if they were actually enjoying 
a pleasant rest. The treatment extends for 
two hours in the morning and two in the 
evening, but in some cases the treatment 1s 
decreased or increased as becomes neces- 
sary, all depending on the specific cases. 
In one of our photographs we see a potlu, 
suffering from a fracture of the leg bones 
and the loss of his calve muscles, who was 
enabled to walk again without difficulty 
within fifteen days. 


EXPERIMENTS IN RADIO 
ACTIVITY. 


(Continued from page 123) 


an undisputed footing to the atomic theory 
and has helped to solve many problems 
which have been puzzling the scientists for 
years. 

Of course this series is only a beginning 
and the experimenter wishing to continue 
should procure a standard work on the 
subject such as Rutherford’s justly famous 
“Radio-active Substances and Their Radia- 
tions.” It is hoped by the author that these 
articles have begot an interest in this far- 
reaching and fascinating study. 


(Conclusion) 


WIRELESS SIGNALS HEARD 
THREE-QUARTERS OF A MILE. 


As considerable discussion ts often heard 
among radio men, both Professional and 
Amateur, as to the distance over which an 
amplified radio signal has been heard, it 
may be of interest to mention in this con- 
nection that Dr. Louis W. Austin of the 
U. S. Naval Radio-Telegraphic Laboratory 
states in a recent letter to the Editors that 
he has often heard incoming radio signals 
amplified by means of standard radio ap- 
paratus so as to be audible for from % to 
344 mile! He also states that he believes 
it possible to amplify phonograph music or 
speech thru the aid of a standard audion 
amplifier having several stages and loud 
talking attachment, so that the music could 
be heard over a distance of a mile or more. 
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What's in a Cover? 


LIAT wei really should say ots, 

"What's ON oa cover?’—but you 

did cet the meaning after all. There 
ure covers and covers, or to qnuahty it bet- 
ter. let us say cover ilustrations. Tons of 
rene conld be written about them and 
stl the correct answer as to what consti 
tutes a geod cover would be as nebulous to 
you as it is to every ather magazine editor. 
To be sure, the “pretty girl” cover has 
been proven the real seller, hut so has the 
homely baby faee, and the ugly bulldog, 
not to speak of Charlie Chaplin or the play- 
ful kitten cover. AI of these make good 
covers and the public buys millions of 
copies af publications every day on accaunt 
of them. 


But the subject an the cover alone does 
not aluays mean that it will prove a big 
seller. Like as not the color scheme plays 
just as hig a role. For if the color is not 
pleasing, the magazine often does not sell, 
even if the pretty girl does adorn its front. 
Then there is the “teaser." the “wonder- 
what-it-is” cover. lf gotten up correctly. 
and if it stirs up sufhcient curiosity in a 
inans hreast—every copy will be sold as a 
rule. For after all, man is curiosity incar- 
nate. and is wilhng to pay for appeasing it! 

Our April cover was of this sort, as im- 
deed it was an all-around ideal type. It 
had the mysterious element in it: it was 
startling, and the color combinatiou was 
right and pleasing. 


Some one—an authority on magazines— 
said that if we did get out a thousand cov- 
ers, we could never hope to beat the April 
cover! And if the sales of the April issue 
is an index, his prophecy probably will 
come true! Indeed, we had to print an ex- 
tra edition. and that did mot cover the de- 
mand, 


Of course, adverse criticism was not lack- 
ing. A few cranks—the nsual monthly 
crop—were on deck, loudly denonneing us. 
Their virtuous ego had been shocked pro- 
foundly because we dared to show a 
woman unattired, save for her—skeleton!! 
These “critics” like as not forget that “‘to 
the pure everything is pure.” They belong 
to that fanatic category -of men who can't 
hear to look at the naked truth, because it 
is—naked ! 

So we were pleasantly surprised when 
hundreds of readers from all sections of 
the country began sending us clippings of 
the editorial which accompanies this article. 

This editorial was written by Arthur 
Brisbane, the highest paid editonal writer 
in the world. It was publisht in the New 
York Evening Journal, the Chicago Amer- 
ican, the Washington Times, the Boston 
aAlmerican, the Atlanta Georgian, the San 
Francisco £.raminer, and the Los Angeles 
Eraminer. 


Mr. Brisbane seldom uses ilustrations in 
his editorials, That he picked ont our 
April cover illustration proves that tt must 
have heen good. Indeed. we may para- 
phrase Mr. Brisbane's editorial by asking: 


“What is a Cover [lustratian’? 4 Back- 
bone.” And again: 


“While there are many magazines, so few 
of them are vertehrate that you can count 
them on the fingers of yonr two hands in 
the United States.” 


Ask vourself or your friend, “What 
magusine do you know that vou can call a 
vertebrate? What awagesine covers have 
you ever heard anybody discuss?” See 
how many answers you get. 

Today the Etectricst. EXpFRiMENTER 18 
the must widely quoted scientific publica- 
tion in this country. Within its covers you 
will find the last word on Radio, Electric- 
itv. Aeronautics. Chemistry, Astronomy, 
Mechanics and all the allied sciences, writ- 
ten so that the layman as well as the most 





You bencht ty mentioning the  Licctricold kerperimenter” when writing fo adtertisers, 
i 


Www americanradiohistorv.com 


peta 


EDITORIAL PAGE 
OF THE 


NEV YORK 


EVENING 
JOURNAL 


What Is al Editorial? 
A Backbone. 


> 













Mere. reproduced from that 






tereating scientific jour- 


fal ‘the Electrical Ea- 


ip ee ee Se 
perimenter, ts nw pleture 
ss eel 
showing a lady's skeleton 
photographed by moderu 
inegheds = VYnuo will «sr 
Ihe resemblance belwren 
firer Bates Go Phe ealie 


trial 
= 


guage Ls By Me Boe ed 


On your knees thank kied Providenea that warhawr Get XZ rig 
evea, but eyes that see the surface, axibing Bear, 

lf like the mysterious peneiratiag pape @e cook me 
TRROUGH. see the bones. the coinkiy simi, ecrih ile feterectiog 
seams. and afl the reel, how grok ae 4 phe ld Jeo te dock alber 

Mariage: woeld of be made ta beaven, some of then cm earth, 
We should a7) Irak iar ugly. 

Bot wiee Providence Lieilr oe Be Ml directo, peeing 
ps what we perdio make oi mete) dpe seen here end oelking 
unnecessary 

We wpoul ane color below the red of wees Ube visit Io 
sects probabir ser piters ‘We cance detert posed ereapl eiikis 
anarrow range ‘Weare tke tore of The eee, got fhe bone ia 
ede of 0 Weaer Lie prely grvererd Wb Ube presen. gr acd 
tbe flowers, bul do aot know what hegpeped to ike dividual eb 
weot in there 

We see the baby, jast armved. chewing ms Pat pe th credie, 
bot doa't know wheore 1 came, what Wo cae dotag belo [pol 
bere 
And i is all for the best 





Thu is «riltea to aniwer a ceader who mil, ~ Whot pari 
shovld you cam that the editomal playa im a cee apeper’ 

This little picture answers the qerrued 

The editoma) in a newspaper, Sf it LE as scfinepal eiceh I 
peusly ISN'T, plays ip tiat Mewwpager ile part thet Che abet ieik, 
and particularity the Secukege, plore 8 the sooheey ated ihe actly 
ity of the yoorg lad? ta Yiu posture 

She doesn‘) ahere Ti, Her tomag men dace bee i, be 
wortd ot large deeec'h keo= iL bet The ot weperiaal Whig aboot 
her, that woeh make: ber tend op and ge Licongh be well pal 
anced on be? wi Jeet ve [be booy slrdevint, bod perticolerly Liss 
BACKBONE 

The fours como wh deten h cow |t realy ecteiree Sar for 
the backboss. admire: her Kecuuie abt 18 Peper, Che Lo Io 
say. one baring & epinel Salon. 

Withou! it ahr Wald he fat op Ube ground, could pel plogd 
ap coold sot walk, ecold not efen cresl along = Betatiful baie 
and eye: and color would aU go for palking wrihen| tre backbone 





Bo, inquiring reader, it ls with the gewapiper add Chr eiterial 
column The editons] column is the rpinad columm, | 
If the Sevespaper bas got it, it ie a vertebrate. [if it buat 
got st—and newspapers Qsually baves 4—it a mollusk The 2dl- 
lusk is good to eat, leads a peteptront, cbeerfal Ufa qelle often 
~ a cua in the b bel ihe beth epe. Be 
B the Hewspaper, as WEG . eat hl 
editiortal esluwene GHEE the thing stand ao ana walk acd fives Fi 
ite power 


In this charmog yoUng ptreon, as jo ca ht at a genre, 
the skeleton is by fer the Jeast atiractiv, part. [L camnat be com 
pens with loag, curly Bair, pisk eheeaa. red ipa, cpertling # 

1 ab ip more necessary than thoes 





The oowspapet’s backbons, when ji kappem to Se 2 eae 
per with a kbone, le perbape the Jasst atitectl¥c par, Hie 
ae pleagng It does uct compare with lke womai's page. Ee 
econtunued atory, the fashion page, the roenit page. bot | 
BACKBONE. ; 





While thera are many paepepets, & fre of Lhe are rere 
orelea that you cap count tom 08 the fryers Of pear ters leatele 
lo the Dutted States. 

Aak yourself or your friead, **What uewspaper do Tit Hane 
that you can calla vertebrate? What sewspaper editorial colama 
have you ever beard spybady discos?” Ses bow many answers 


vou gat 


Le a — 
modern theorist may enlarge his fund of 
knowledge. Therefore do you wonder that 
hardly a newspaper worth the name fails to 
quote the EXPERIMENTER Several times it 
month 7 


What do you think is the reason? 


1919 


June, 


Making a Practical 
Electrician 
(Continued from page 7) 





The new student starts at the very begin- 
ning, under an instructor that not alone 
snitiates him into the clectrical field. hut 
helps to mold the character and general 
business policy of the futurc clectrician. 


In thie school no text-books are in evi- 


dence! What the student hears and sees, 
as well as does, is first given to him verhal- 
ly bw his instructor. When he has done the 
work with his own hands, and made such 
tutes as will be of assistance in the future 
to refresh his memory, the knowledge he 
has gained is the only text-book he uses. In 
the large electrical library of the schvol the 
student may at any time refer to any topics 
that seem hazy or not quite clear to him. 


The new man learns the elementaries 
firsi, such as the meanings of various sym- 
hols and the rudimentary rules applying to 
electrical calculations. after which he does 
the practical work at his own table. Next 
he performs the simple feats of connecting 
je bells. batteries, telephones, firc-alarms, 
telegraphs and all sorts of intercommuni- 
entitige systems. 

Fram here he graduates into the high 
ikranch of applied electricity and in a prac- 
tise buileling consisting of a ten room apart- 
ment he learns how to wire for light, heat 
and power by all the prevailing systems, 
«eh as cleat work, wood and metal mould- 
img, Rial and tube work, armored cable, 
Hexthle and metallic conduit. 


As electrical power is one of the greatest 
factors of American industry, and its ap- 
plicatrons many, the electrician finds a great 
field in his endeavors in this one branch 
alone. Therefore, at this school every mod- 
ern power problem is studied minutely. 
When this part of his course 1s finished the 
stuckent ts ready to tackle anything that 
maw come his way, be it the installing or 
hiding of switchboards to carry enormous 
cuirrent<, the connecting and operating of 
alernating and direct current motors, dyna- 
mas of g@enerators, or the operation or in- 
diallation of storage hattery systems as 
applied ig electrical vehicle propulsion, and 
every other phase of this hranch of elec- 
trical science. With his vast storehouse of 
knowledee gained by actual experience the 
student is well qualified to enter the field of 
Electric Traction, the coming achievement 
of this century. for he will have worked on, 
installed and run a complete electric trolley 
and lecemotive. 

Finally the student learns the biggest 
bug-a-booe of all, “Armature Winding,” 
which ta most people ts a science in a class 
by itself. At this school a complete knowl- 
vilge is quickly gained tn a simple and prac- 
tical manner. <All puzzling details are 
ranicdiv grasped and within a short time the 
student ia winding anv form of armature, 
stator, field or motor ever used in actual 
practise, This and machine shop practise, 
repairs, electrical drafting, etc., complete 
the training course. 

No specified time is set for a student to 
complete his studies—everything depends 
on the individual and the rate at which he 
can grasp things. No entrance “exams” 
are needed, one can start at any time. The 
men hold meetings, at which all new ad- 
vances in science are discust and many 
novel features introduced. 

When finally graduated the student, di- 
ploma in hand, stands ready to meet any 
phase of the electrical industry. He is able 
to undertake any job, for he has the con- 
fidence that ouly comes with the knowledge 
that he has done with his own hands the 
things he will have to do in actual practise 
si the husiness world. Photos Courtesy N. 
V. Electrical School. 
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mora than 400 illustrations. 
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Civil Engineering 
Nina volumea, 80 pares and 
3000 illustrations. platca and 
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Structura] Engiveer, Traneit- 
man, Estimator, Designer or 
Chief Drafteman. Regular 
price,$45,00, Special price. $29.80. 


Telephony and 
Telegraphy 
Foor valumesa, 1728 pagea and 
2000 illustrations. Plates and 
diagrams. Prepares for Tele- 
ne Engineer, Wire Chief, 
xchange Manager. Tronble 
Man or perarner. Regular 
price, $20.00.Special price, $12.30. 


ple as A-B-C, 


Steam and Gas 
Engineering 
Seven volomee, 3300 pases and 


2500 illuetrationa, plates, dia- 
grame.ete. Prepares for Sta- 
tionary, Marine or Locomotive 
Engineer or Fireman. Regolar 
price.$35,00. Special price, 321.80. 
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(with Reading Courap in 25 
bound parmpnletai: Thirteen 
volumes, 6000 pages and 24 illoa- 
trations, Preparee for all Bar 
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Accounting 
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price,$20.00. Special price,312,80, 
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Ensineare (ol!) hinds) ; 
$2000 to $6000 Yeerty your opportunity to make more money— 


Pay Raisers 


These books are written by 
well known authorities — the 
top-notchers in each line. They 
willhelp you make more money. 
You can’t fail to understand 
them, because they are written 
in plain, everyday language. 
Thousands of 
diagrams, charts, etc., help to 
make difficult points as sim: 


See our Free Examination—noe 
money dewn offer batow 





Ask OurExperts 


With these books goes free of all 
charge a $12.00 Consulling Mem- 
bership in the American Technical 
If any question puzzles 
you—write us. Our corps of experts 
and engineers will solve any prob- 
Ask all the questions you 
want for a whole year. 

ice is absolutely FREE. 
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O matter what kind of 
work you are doing 
ee now, a set of these 
Ha \_ great home study books will 


quickly fit you for a bigger 
and better paying job. We will 
send anyset you select for one 
week’s FREE examination, 
and if you want to keepthem 
you pay only the special reduced price— 
at the rate of 50 cents a week. ‘This is 


grasp it NOW, Use these books and a 
little spare time and LEARN TO FILL 
BIGGER SHOES, 


Automobile 
Engineering 
Five volumes. 2100 Parea and 
2000 illnetrationa. Prepares for 
Garage Foremsn, Automobile 
Mechanic or Chauffeor. Inval- 
Vable to car Ownera. Regular 


price, $26.00, Special price $17.50, 


MachineShopPractice 


Six volumee, 2300 pages and 
2600 illuetratione. Prepares for 
Machine Shop Superintendent 
or Foreman, Foundryman, Pat- 
tern Maker, Tool Designer ar 
Tool Maker. Regular price, 

Special price. $19.80. 


Sanitary, Heating and 
Ventilating Engin’ring 
Four volumes, 1464 pages and 
more than 1400 ilnatrations, 
etc. Prepares for Sanitary 
Eogineer, Heating and Venti- 
latin Engineer, Master 
Plomber or Plumber. Revler 
price,$20.00. Special price. $13.50, 


Mechanical and 


Architectural Drawing 
Foor volumes. 1578 pagea and 
more than one thousand ilfua- 
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tectural or Mecbanica!l Drafte- 
man. gular price, 00, 
Special price, ooly $13.80. 


Electrical Engineering 


Seven volumes. 8000 pagee and 
2600 illustrations, plates and 
diagrams. _Preparee for Elec- 
trical Engineer, Power Plant 
Superintendevt Substation Op- 
Soret Electrician. Regular 
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Business Management 
Ten volumes, 3680 pagee and 
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Accountant, Auditor, Office 
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price.360.00). Specialprice,324.00. 
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day, We will send the books at once, ex- 
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If you like the books, as thousands of other 


men have after examination, just send us 
$2.00. You can send the balance of the 
special reduced price the same way — $2.00 
each month (50 cents a week), 


Start right now and learn to fill bigger 
shoes. There will be a better job looking 
for you if you do. Be ready to meet it when 
it comes. Send the coupon now. 


American Technical Society, Dept. X338A- Chicago, Ill. 


American Technical Society, Dest. X338A, Chicago, itlinels 


Please send me eet of. 


for 7 duye* examination, shipping charges 
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paid the special price af 
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ae 


You benctit by mentioning the “Electrical Experimenter” chen writing to advertisers. 


ELECTRICAL EXPERIMENTER 
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Learn Professional Traffic Management 


Unusual Opportunities await trained men in 
this field. Business institutions everywhere arc 


forced to seck the services of comnpetent Trafhe fen. 
Constantly changing conditions require trained men to under- 
stand and solve the problems that arise. Big salaries are 
paid to men who ean overcome these difficulties YOU can 
ht yourself to do this pleasant work and command a salary 
from $3500 to $10,000 yearly. Es 

















TRAFFIO MANAGER 


Our Courses Highly Practical 


Entire course of Inatrucitop givan 
by uractical, experienced, ouccessful 
trafilo men. Their counsel and ad- 
vleo comes from thelr daily experl- 
ence. They know the needs amd 
requirements and they know tho 
methods and infarmation necesery 
to meet them, hence aro amply 
fitted 10 yuecesafully teach others. 
Each atudent g¢cete persons! alten- 
tien. J’ractica) asslsianes rendered 
for two years after graduation. At} 
ordinary educatlon, ambition and 
determination are nll you neni to 
win, An esteblished Traflo De 
Partment at Sechovl furnishes prao- 
thal ¢xpericnces, aleo offers oppor- 
tunity ior 


Post Gradusto Courso Froo 
Students and graduates aro priy- 
lieged to use thie feature without 
extra charge. Gives actual expert- 
enco In rates. routing. classifications 
and Packing, AN exelusive feature 
not offered elsewbere. 
TRAFFIC MANAGERS’ 
afies rang@ from $30 
$25,000 yearly. 
TRAFFIC BUREAUS earn from 
$2000 to $10,000 youtly. 
et ee secnet an S In 
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Take @ eteD for SUCCESS. Write TODAY! irom $2500 ja $10,000 yearty. 
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Pleasant Work—Essy to Learn 


Sparco time study—a few hours 
each week—will soon ft sou to All 
such & Position. Tho work {3 casy. 
the surroundings Pleasant and you 
becomo a man amons big, succrss- 
ful men. with a “privaie office. 
Prestise.—and SUCCESS! Posltlona 
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R. R. TRAFFIC MEN 


Your Success Dopends On YOU! 
Mero wishing and hoping will not 
bring results. You must GET ACTION 
lf sou would climb. The difference be- 
tween ‘‘wages”’ and ‘‘sslary’’ le in de- 
Ing able to de eometbing the crowd 
can’t do. Success ls & matter of prepe 
aration.—it doesn't “‘just happen’’. 
The man willing to pay the price of 
Preparation gets {he big salary, Get 
out of the rutt Don’t drift. Be a win- 
Oer, not «a wisher—and loser. Glve 
yourself a chance, Only one thing can 
etop you—that’s YOU, A pleasant job 
ats big salary awaifs you 439 4 trelned 
Tramic Alan, Our free booklet ‘Traffic’ 
gives full particuiars,—telis HOW you 
i to earn the prpesterian The firat 
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AFTER 

Permti no one ta seo you lacking otherwise: i1 will 
injure your welfarel Upon the impression you constant- 
ly make rests the fallure or success of your life. Which 
ls to be your ultimate destiny? fy tlew Nose-Shoper, 
Sere O fom we “e Ee os 
: without operation, Quickly, safely send permanently. a 
in Keneral judging you Greatly. If not wholly. by your Plessant and does not Interfere with one’s daily occu- 
*Tooke,’’ therefore 11 Pays to**look Four best’’ at al) ttmes. pation, being worn at night. 


Write lodoy for free bookie. which telis you haw te correct (U-shaped noses without cool Uf nol satlafociory 
M. TRILETY, Face Specialist 1162 Ackerman Blidg., Binghamton, N. Y. 


Fisher’s Metal Tool Kits 


For Electricians, Wirermen, Plumbers, Tinners, 
Motorists, Mechanics and Garage Men. 


Only the very best of workmanship is used in the construetion of 
m all our Tool Kica. Neat jn appearance, light In weight, and bandy to 
ecarry—Dust. Dirt and Water-proof, 

The corners, sides and ends are doubly relnforced, glving them the 
tequired strength and Gurebltie to withetand Knocks. Bumps, and 
rough usége thet the average kit ia gubject to. Tle tinges. Handle. 
Lock and Catchee are oll metal, and are of the moet enbstantlal and 
bes( quality that can be obtained. 

The sn! Is intended to hold small tools, such as Pilers, Drtl! Blt, 
Screw Drivers. Chisele, ete. 

SPECtAL OFFER: In order to Introduce our Too) Kits more thor- 
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No. 30, size I8x8x8. No. 32. eize 19x9x9. No, 34. eize 20x10x10. 
If a Isrver or amalier size thab the above. or a different atyle Tray ly 
desiral. write for information and prices or send for Booklet. Agente 
soid Dealers wanted In every locality. Address all orders and make 
all remittances payable to 
JOHN C. FISHER & Co. Freedom, Pa. 





SN THIS DAY axp AGE attentlon to Your appearance 
Ja an absolute necessity if you expect to make the most 
ouloflife. Not onlyshould you wish toappear agattrac- 
tive as possible, for your own self-aatisfection. which ts 
Slone wel) worth your effarts. But yeu will And tbe world 
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decay may be at all noticeable. 

Cookinc or Eces. There is a notion 
Prevalent that hard-boiled eggs are not 
digestible, and cxperimeuts made with eggs 
in the stornach lead to the same conclusion. 
Thus eggs slightly boiled have left the 
stomach in 134 hours, and raw in 244 hours, 
and hard-hoiled in 3 hours. it should be 
noted, however, that raw eggs are only 
partially digested in the stomach, perhaps 
hecause they do not fully excite the flow of 
the gastric Juice. The complete digestion is 
accomplished further along in the aliment- 
ary canal. 

In cooking eggs, they should be placed in 
water at 170 to 180 degrees Fahrenheit, and 
allowed to remain for 10 minutes, when the 
yolk will be found to be more coagulated 
than the white, the egg albumin beginning 
to coagulate at 134 deg. Fahr., and it re- 
quires some time to heat the egg thruout. 

A convenient method for cooking eggs 
without the use of a thermometer is to pour 
a quart or so of boiling water into a bowl, 
and put two or three eggs into this and 
allow them to remain for 10 or 12 minutes. 
The yolk actually cooks more readily than 
the white, and by this process the eggs are 
cooked uniformly thruout. 


QUESTIONS AND 
ANSWERS 


MIXING MILK AND ACID. 


Ques. No. 5. A. J. Karlson, Phenix, 
Ariz., wants to know if it is possible after 
milk or cream is mixt with Sulfuric acid, 
to remove the latter and restore the acid to 
the same strength as before. 

Aus. We do not quite understand your 
object in mixing the acid with the milk, only 
to revert back to the same original sub- 
stances. However, this is not possible. as 
the acid enters into reaction with the for- 
mation of new compounds, which reaction 
is not reversible. 


FIRE EXTINGUISHER. 

Ques. No. 6 Fire Extinguishers. Mr. 
Kenneth Gordon, Tulsa, Okla., desires in- 
formation regarding ingredients and opera- 
tion of fire extinguishers. 





Section Thru a Standard Fire Extingulsher. 


Answer: <A solution of sodium bicar- 
bonat is contained in a metallic cylinder, 
having a flexible tube at one of the upper 
sides. Sulfuric acid is kept in a small con- 
tainer above the bicarbonat as shown in the 
accompanying illustration, When the ex- 
tinguisher is inverted, the stopper falls out 
of the bottle, permitting the sulfuric acid 
to come in contact with the solution of 
sodium bicarhonat, with the formation of 
carbon dioxid, thus :— 

H:SO, + 2NaHCO, = 2H:0 + Na:SQ. 


The presence of the carbon dioxid gen- 
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erated forces the solution out thru the hose. ; 
“Pyrene” extinguishers contain carbon , 
tetrachlorid, a bighly volatile liquid, whose | fe an O OU 71 
vapor does not burn. 

n either case the gases liberated so en- | 


yclop the flame that combustion ceases, due 
to lack of its Supporter, oxygen. y Ow] L 
RADIOACTIVE GAS MANTLE. 


Question 7, [WVelsbach Mantle. Theo- 
dore McGowan, Elmira, New York, wants 
to know how le can conclusively show that 
the Welsbach gas mantle contains radio- 
active substances. 

Answer: The most simple and conclusive 
method is to place a gas mantle upon a box 
which contains an unexposed photographic 
plate, wrapt in the usual opaque paper. Set 
these aside for a week or ten days, and de- 
velop as usual. The result will be a photo- 
graphic reproduction of the mantle, exposed 
by its own light, liberated by the radio- 
active ingredients. 


FULLER'S EARTH. 


Question 8 William W. Staley, Port- 
Jand, Oregon, desires information as fol- 
lows: Where he can obtain Fuller’s earth 
aS mentioned in the April issue, Experiment | 
No. 3 on Butter Tests: and also the com- 
position of the alcoholic potash solution as 
mentioned in Experiment No. 4 in the same 
issue. 

Answer: (a) Fuller's Earth may be ob- 
tained from any chemical supply house deal- 
ing in chemicals, and may be ordered under 
that name. 

(b) The Alcoholic Potash Solution men- 
tioned is prepared by dissolving 28 grams 
of caustic potash (in stick form) in 1! litre 
of alcohol. 
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He was putting in long hours at monotonous unskilled work. His small 
pay scarcely lasted from one week to the next. Pleasures were few and far 
between and he couldn’t save a cent. 


| 


] $15 a Week 
' 


He was down—but he wouldn’s stay there! He saw other men promoted, 
and he made up his mind that what they could do Ae could do. Then he 
found the reason they were promoted was because they had special training 
—an expert knowledge of some one line. So he made up his mind that he 
would get that kind of tratning. 


He marked and mailed to Scranton a coupon like the one below. That 
was his first step upward. It brought htm just the information he was look- 
ing for. He found he could get the training he needed right at home tn the 
hours after supper. From that time on he spent part of his spare time studying. 


The first reward was not long tn coming—an increase in salary. Then 
came another. Then he was made Foreman. Now he is Superintendent 
with an income that means independence and all the comforts and 


Science in Slang pleasures that make life worth living. ren OUT MERC ee ae oe 
(Continued from page 143) It just shows what a man with ambition INTERNATIONAL CORRESPONDENCE SCHOOLS 
can do. And this man is only one out of Box 6189, SCRANTON, PA. 





.- Explain, without abligating me, how fcan quality for 
hundrede of thousands who have climbed the position, or in the aubject, before which J mark X. 











tomers at the same time. At that, the the same steps to success with the help of ELECTRICAL ENGINBER Pf) CAEWICAL ENGINEEX 
automatic is some little system and the guy the International Correspondence Schools. Elecere Witing — SALESMANSHIP 
who invented it certainly had it thick be- 9 Elactric Lightiog Show Card Writer 
f : r Electric Car Runol Outdoor S! 
hind the ears. All you have to do is to| | What about you Heavy Electric Traction RAILROADER 
move a little disc around the front of the | Are you satished merely to hang on Bree tcctlt one BT Do cee 
phone, having numbers from 1 to 0, and | where you are or would you, too, like to Telegraph Expert ROOKKEEPER 
you don’t have to wait for a connection, ) have a real job and real money? It’sen- | MOOMANICAL Ekoaueie TOT Cone Pak koescaeee 
either. If the line is busy you hear the i tirely up to you. You don’t save to stay Mactsale al iretiaae Traffic Managemeot 
usual busy signal which means, Hang up i) down. You ca climb to the position you Ship Drattemzn GOOD ENCLISH 
your receiver. After a while you try it m =6want in the work you like best. Yes, you ap Tl Common Seheo|#ableets 
again and you can cuss and howl all you can! The I. C. S. are ready and anxious CIVIL ENGINEER | Railway Mall Clerk 
want if it’s still busy. The automatic ‘phone | to come to you, wherever you are, with SINE FOREN N OF EOE IPT Tico Coe cree. 
exchange doesn’t mind it in the least, and | the very help you need. ARCHITECT AQRICCLYTCRE 
take it from me, the system works to a : ATR ais We sTiaaitP tenet nae WM Geecas 
a ’ Surely when you have an opportunity Cees Metal Wacker” eee Re toned 
a > that means so much, you can’t afford to 
ta 9 s © 
That so?” interposed Punk Loomis. let another priceless hour pass without at ! nom 
When how comes ‘it that if the system nl fiw ndinc out about it. And the wa 
ks so charmingly and charmfully, the & Pete eats eae Eeere Ot 
My e h . d ’ adopt seein to do that is easy—without cost, without Occupatia 
fees the universe doesnt a@opt ur obligating yourself in any way, markand $ Btreet 
You see,” said Stokes, “it's like this: ! mail this coupon. and No. 
When a man bumps into you at the corner, i 
ia = 0 











almost upsetting you, it does your heart = es! City 
good to come back at him with a long 
string of verbosity that clears out your 
venom and makes you feel comfortable 
again. as soon as it is out of your system. 
But if you run into a lamp-post, it doesn’t 
do you much good to cuss at it by letting 
loose a blue streak of hyphenated talk. 


Same with the automatic outfit. A man READY WHEN YOU NEED THEM 


wants to have somebody to act as his per- The highly efficient Full-Wavre F-F MAGNETIC RECTIFIER operates from any handy LEE 
sonal goat once in a while. He wants to Alternating Current Lamp Socket and enables you to charge your batterles safety at night ““f ..7"“" 
& : “ E unattended right in your own home garage and in the case of an automobile, without ; :% 
tell Central what is the matter with her. removing the battery from car or breaking any electricat connections. <A full charge is 7 i: 
Or, if he is not inclined that way and time cone over night ln as abeut 6 a for the average starting and tighting battery. :: 
= : 1 or operation from Farm Lighting Plants or Direct Current : wager 
hangs heavily on his hands, he might want Service you would use the F-F Charging Rheostat. eee ae oa oe: 
to speak to her about the color of her eyes cus aisle, of BATTERY BOOSTER is Portable and fur- — ee. eae 
# > § ca e t Meter a atte . 
or the texture of her soul. Never mind if No electrical knowledge whatover is required to Operate the 
she hangs up on him, that’s the complexity wer Gosrging sone You elncls screw plug ia es a 
of the human mind. So while the auto- stot = ee eet) peta eer 
1c 1 ; eG The F-F BATTERY BOOSTER means Loog Life to your 
matic 1S a fine outfit as far as it goes, it 1s battery. a Hotter Soark. a Quicker Start. Brighter Lights. 
too infimman, for it refuses to be your goat Vitality to carry nverload and work ofertime. and that it is 
and that is the reason——” READY WHEN YOU NEED IT. 


“Stokes!” yelled the steward. “Long dis- Ts ti hfe sperms oy a Sere: 


-tance is answering.” 
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Strength, Unlimited Vitality G’ 
Lh piproved Cersonal Appearance 


The 


STERLING 


riGhi FREQUENCY 


VIOLET RAY 


ELEBRATED Physicians and lead- 
ing Beauty Specialists receive fabu- 
lous fees for treating with the Violet 
Jar can have a health doctor and 
beauty specialist right in your own home 
for vour daily service at an average cost 


Rav. 


of less than a penny stamp. 


The Sterling Hish Frequency 


i service. 


The Sterling Violet Ray is invalu- 
able in the treatment of diseases of the 
skin. mouth. throat and lungs, derange- 
ments of the Jiver, kidneys. stomach 
and intestines—soreness in muscles and 
joints—tired or “sick” brains or lack 
of “nerve tone.” It strengthens heart 
action—cleanses the hlond—brings the 
flush of vouth to the skin—enlivens the 
hair. -puls a “spring in vour step” and 
creates a Clear eye and brain. 


Six hundred thousand vibrations per 
second saturate the entire body with 
eleetricity—nll the blood with oxygen 


Viclet 
was specially designe! for home use fitted to 
work from the ordinary lamp socket—easy to 
manipulate— under control at all times—and 
contains within its covers the Services of a 
servamt. a doctor of medicine, and a nerve and 
heauty speciatist—all in one. ready for instant 


‘tion t 


Ray 


—eliminate waste. toxins, and poisons— 
ALL enemies of youthfulness. 

Sterling Violet Ray Generators are 
the creations of Mr. .\nthony Lougoria. 
our Chief Designing Engineer. whose 
long years of practical experience in the 
designing and operation of Violet Rav 
Generators entitle him to the command: 
ing position he holds in their manufac. 
ture. They are based upon the original 
discoveries of Nikola Tesla. first given 
to the world in May. t891, hut have 
heen developed to the highest state of 
perfection ever reached in this type 
of generators. 


Book and Valuable Information Free 


We want to send oe our book and full particutars about the Sterling Violet 


Ray Machines. Rea 
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The Moom’s Rotation 


By Nikola Tesla 


| (Continued from page 133) 


significance of this will be understood by 
reference to Fig. 7 in which the two 
niasses, condensed into pwints, are repre- 
sented as attached to independent weight- 
less strings of Jengths Rua and Re whieh 
are purposely shown as displaced ut 
should be iniagined as coincident. It will 
be readily seen that if both strings are cut 
in the same instant the masses will fly off in 
tangents to their circular orbits, the angular 
movement becoming rectilinear without any 
trausformation of energy occurring. Let 
us now inguire what will happen if the two 
masses are rigidly joined, the connection 
being assumed imponderable. Jierv we 
come to the real bug tn the question under 
discussion. Evidently. so long as the whirl- 
ing motion continues, and both the masses 
have precisely the same angular velocity, 
this connecting link will be of no effect 
whatever, not the slightest turning effort 
abont the common center of gravity of the 
masses or tendency of equalization of encr- 
gy between them wil] exist. The moment 
the strings are broken and they are thrown 
off they will begin to rotate but, as pointed 
out before, this motion neither adds to or 
detracts from the energy stored. The ro- 
tation is, however, not due to an exclu- 
sive virtue of angular motion, but to the 
fact that the tangential velocities of the 
masses or parts of the body thrown off 
are different. 


To make this clear and to investigate the 
effects produced, imagine two rifle barrels, 
as shown in Fig. 8, placed parallel to each 
other with their axes separated by a dis- 
tance Ra — Rg: and assume that two balls 
of same diameter, each having mass wr, are 
discharged with muzzle velocities V; and 
Vi: respectively equal to 2 ™n Rea and 27 n 
R,: as in the case just considered. If it be 
further supposed that at the instant of leav- 
ing the barrels the balls are joined by a 
rigid but weightless link they will rotate 
about their common center of gravity and 
in accordance with the statement in my 
previous article above mentioned, the rela- 


i— V; 


=7n (Ra — Rez) 







tion will exist 


n being the number of revolutions per sec- 
ond. The equalization of the speeds and kin- 
etic energies of the balls will be, under these 
circumstances, very rapid but in two heay- 
enly bodies linked by gravitational attrac- 
tion, the process might require ages. Now. 
this whirling movement is real and requires 
energy which, obviously, must be derived 
from that originally imparted and, conse- 
quently, must reduce the velocity of the 
balls in the direction of flight by an amount 
which can be easily calculated. At the 
tnoment of discharge the total! kinetic ener- 
gywas E= 4’m Vi + 4m V2 which ts 
evidently equal to m V.", Vs being the ef- 
fective velocity of the common center of 
gravity, from which follows that V; = 


————. _ The speed of revolution of 
2 


Vie \, 
the masses js, of course, — — and ihe 
> 
rutational energy of both balls. which must 
\"; mee Wee 


The kinetic energy of translation in_ the 
direction of Hight is then %m VU + 14 m 


Vi+ Vo) eee 
Z 2 
—\ 


Vi 


he considered as points, is ¢ = m 


being the speed of the 
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ComtMton center of uray ily. so that Vi-— V. 
Is thie loss of velocity m the direction of Hight 
owing to the rotation of the two mass points. 
lf instead of these we would deal with the 
halls as they are, their rotational energy 
Vie SN 

eaetiv“=m i= +i (27Hn)° 
2 


— 


Lt beige the moment of mertia of cach ball 
about its axis. 

As will be seen, we arrive at precisely thc 
same results whether the movement is recti- 
linear or in a ccircle. In both cascs the total 
kinetic energy can be divided into two 
parts, respectively of the same numerical 
values, but there is an essential difference. 
In angular motion the axial rotation is ueth- 
iy more than an abstract conception; in 
rectilinear movement it 1s a pusitve event. 

Virtually all satellites rotate in Jike man- 
ner and the probability. that the accelera- 
tion or retardation of their axia) motions— 
if they ever existed—should come ta a stop 
precisely at a definite angular velocity, is in- 
finitestmal] while it is almost absolutely ccr- 
tain that al) movement of this kind would 
ultimately cease. The most plausible view is 
that no trtte moon has ever rotated on its 
axis, for at the time of its birth there must 
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intensity. The transition of this type into 
the advanced solar type K occurs when 
some of the metallic lines surpass the hy- 
drogen lines im intensity. The group of 
iron lines has also greatly increased in in- 
tensity until it becomes one of the mos! 
conspicnots features of the K type stars, 
Stars of the solar type such as Capella and 
the sun are vellow, and stars of the ad- 
vanecd solar type. such as aArctttrus and 
Aldebaran. are orange colored herdcring on 
red. Their atmospheres are filled with 
dense metallic vapors. (Sce photos of solar 
aud advanced solar type spectra.) 

Class M is divided into giant and dwarf 
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red stars with banded 
and fluted spectra cor- 
responding to Sccchi’s 
type III. Their dense 
atmosphere are filled 
with metallic com- 
pounds and they are 


superficially at least 
much cooter than 
stars of the other 


types outlined above. 
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The Relatlve Peslilons of Certain Lines Prominent in Various Stelfnr Spectra Are 

(See Spectrun) of typ- Indiented In the Above Olegram of the Visible Spectrum: K and HW Are the Absorp- 
rccal = giant type M fon Bands of Calelum In the Extreme Vislel End of the Spectrum. The Ultre-Violet 

) Lies Boyond to the LefL_ HS. Hv. F. and C Are the Characteristic Absorption Lines of 
star. Hoel ouens Posie nun pe A ne Tyas it ae | 9 lee bine of Speier ls ihe glee 
T 3 round o nes ue io iron rominent if er Type Sinem. @¢ a Sétan 

Class N corresponds Group of tron Lines. O fea Palr of Lines In the Yellow Que to Sodium. A fe a 


to Secchi’s type IV 
and its characteristics have been mentioned 
above. 

The position of the Novae or Temporary 
Stars in this scheme of evolution is some- 
what uncertain, if in fact they fit into it at 
all. At the time of their outhurst their 
spectra are usually rich in violet light and 
they are therefore to be classed with first 
type stars. Many sudden and peculiar 
changes take place in thetr spectra, but one 
characteristic ts common to all novae, and 
that is the existence of both bright and 
dark bands of helium and hydrogen greatly 
displaced in position, the dark ones being 
shifted toward the violet and the bright 
ones toward the red. 

Temporary stars usually pass first into 
bright line stars and later into planetary 
nebulae, thus reversing the generally ac- 
cepted order of evolution from nebulas to 
bright line stars. 

Tho a gradual transition from one type 
of star to the next can be traced, it does 
not necessarily follow that ali stars pass 
from nebula to type M or type N stars 
thru all the types O, B, A, F, G and K tn 
order and from there on to gradual extinc- 
tion. It is possible that some stars become 
extinet or cease to shine without passing 
thru all of these stages. 

The fact that in certain double star sys- 
tems two stars physically connected and 
therefore evidently formed at the same time 
are at different stages of development calls 
for explanation. Some stars may run thru 
the course of evolution more rapidly than 


Group of Lines tn the Extreme Red Originating In Our Own Atmosphere. 


other stars, and some stars may lose their 
radiating powers before they have com- 
pleted the normal course of evolution, 

The marked division of the solar and 
late type stars into dwarf and giant stars 
also has a direct bearing on the problem of 
the order of the evolution of the stars. 
Tho the generally accepted order of evolu- 
tion is that outlined above, it is possible 
that the sequence advanced by Prof. H. N. 
Russell inay be the true one in which the 
evolution begins with giant stars of type M, 
continues in an order reverse to the one 
usually accepted thru giants of types K, G 
and F to the type B helium stars, hence in 
the normal order thru the dwarfs of types 
F. G, K and M to extinction. This would 
account for the existence of both giants 
and dwarfs of the later types. The Orion 
or Helium stars, which are the hottest of 
all the stars, would in this case represent 
the height of stellar development. 

Whatever may prove to be the exact 
sequence in the evolution of the stars, the 
fact that there is evolution and change 
going on among the stars is indisputable. 
Such is the similarity existing among the 
hundreds of millions of stars of the uni- 
verse that they can be grouped or classified 
under one or another of the few distinct 
types outlined above according to their 
color and the characteristic lines of their 
spectra. 


(The next installment will appear tn an 
carly issue.) 


TABLE SHOWING THE ORDER OF THE EVOLUTION OF THE STARS ACCORDING TO THE 
CLASSIFICATIONS OF SECCH! AND THE !iJARVARD COLLEGE OBSERVATORY 








T [Se | Typical ne 
i a is M ar. Color Characteristic Lines of Spectra 
Secehi Harvard Star 
Gaseous Green Bright lines of helium hydrogen and nehulium. 
Nebulae 
QO | | Blue-White | Bright hands and tines of helium and hydrogen chang- 
(Wolf-Rayet) ing later to dark hands and lines. 
(Novarc) Nova Peeses Bright and dark hands, greatly displaced, of helium 
and hydrogen. 
B Rigel | Biue-Whire Dark ahsarpeion lines of helium and hydrogen, hut 
(Helium) chiefly of helium and a few faine metaflie lines. 
Type U | Ls | oat ; 
] A | Sisius White | Intense ahsorptinn tines of hydrogen, reaching maat- 
Kl (Hydrogen) | / mum. Increasing strength of meealhec lines. 
White | Intense bands and line “g’ of calcium in violet. Ivdra- 
Type 1-114 F Canopus | tinged with gen fines of great intensity, many etrong metallic 
\ (Calcium) yellnw lines. 
: G Capella Ycllow Inereased intensity and number of metallic lines. 
) (Solar) Strong hydrogen lines arill surpassing metallic lines 
| in intensity. Appearance of Group G lines due to 
Type iron, 
kK Areturns Orange Decrease in strength of hydrogen lines. Great inerease 
(Advanced in nuinber and strength of metallic lines and Group 
Solar) | of iron. 
Ma | Betelxecuse Red Appearance of banded spectra due to compounds of 
(landed) | titanium wride. 
Type Ul 
se Mh te Marked faintness of violet end of spectrum. 
(handed) 
Type lV | n Red Banded spectra due to presence of ¢arhan compounds. 
(Carbon) 





NOTE—Thia Jarret type daes not fotlow in order 
after ‘Vype M, but is entirely independent of it in ite 
evolution. 

The novae alsn do not fit into the regular chain of 
evolution, but ase placed after the stare they most 
cloeely resemble. 
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G derviken Transmitter Button to collect is not uncommon to receive unsolicited Qa 
s the sound waves. You can build your own outfit with- letters like these: “I received transmitter button today x 
iS out buying expensive exquipment. ‘Think of the fun and I wish to inform you that it works great and is the |! 
iN you would have with such an instrument! It's best I have ever seen or heard of for the price. I Ife 


will certainly recommend it to my friends. 1 wish 
to thank you for your good service.” 


“T have been using one of your transmitter but- 
tons, and it has proved to be worth more than its 
value in my experimenting.” “I received one 
(T'ransinitter Button) some time ago, and they X 


very simple, too, and inexpensive. 


You can install an outfit in your home and hear 
the conversation being held all over the house. 
You can connect up different rooms of a hotel. 
Our outfit was used by secret service operatives 
during the War. It is being used on the stage. 
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ye - said: “In writer’s opinion, obtained by actual elabo- 


tion you like. It is the greatest invention in 
micro-phones and has won recommendations ‘ 
from men of high standing in the scientific 


Car with rate tests, your Transmitter Button is prohably most 
efficient device of its kind on market today, due to its 
simplicity and other outstanding features. Should 
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world. It is being used all over the world. 
You can mount it most anywhere. Card board 
boxes, stove pipes, stiff calendars and hun- 
dreds of other places will suggest themselves 
to vou. The buttons cannot be seen by any 
one in the room as they are so small and light. 
Only a small brass nut is exposed to the view. 
Full directions for connecting up the but- 
ton for use as a detectophone are given in 
booklet No. 4 which is sent with each /* 
button. 


The only instruments needed to complete 
a detectophone outfit, in addition to a Skin- 
derviken Transmitter Button are a receiver, 
battery, and, if desired, an induction coil. 
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ppd. Telephone Equip. Co.Inc. 
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have a great future.” 

The same circuit connections apply to all experi- {a 
ments, regardless of how the transmitter hutton is i 
mounted. 

The Skinderviken Transmitter Button operates on i 


one or two dry cells. It often happens that two cells 
produce too much current and the sounds are deafen- iat 





ing. We recommend either one fresh cell or two worn IN 
out cells. 

We have the utmost faith in our trans- 
mitter button. We guarantee satisfactory | 

‘ser service or we wil! refund the purchase 
price. Boys—Young and old—send in a 
dollar bill RIGHT NOW! You can’t lose. nN 
If you're not satisfied, you receive your 
dollar back. Isn’t that fair? nS 
Send a 3c stamp for a copy of Booklet {i 
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The Moon ’s | 
Rotation 


By Nikola Tesla 
(Continued from paye 137) 





arrangement of the masses it its interior 
became subject to gravitational torces of 
its Own, vastly greater than the terrestrial. 
It has been suggested that the planet 1s 
egg-shaped or ellipsoidal but the departure 
from spherical form must be inconsider- 
able. It may even be a pertect sphere with 
the centers of gravity and synunetry con- 
cidine and still rotate as it does. W hatever 
be its origin and past history. the tact is, 
that at present all its parts have the same 
angular velocity as though: it were rigidly 
connecied with the earth. This state must 
endure furever uuless forces from without 
the luna-terrestrial system bring about dif- 
ferent conditions and thus the hope of the 
star-gazers that its other side nay become 
visible some day must be indefinitely de- 
ferred. 

A motion of this character. as I have 
shown. precludes the possibility of axial 
rotation. The easiest way to free ourselves 
of this illusion is to conceive the satellite 
subdivided into minute and entirely inde- 
pendent parts. as dust particles, which have 
different orbital. but rmgorously the same 
angular, velocities. One must at once 
recognize that the kinetic energy of such an 
ayclomeration is solely translational, there 
heing absolutely no tendency tv axial) ro- 
tation. This makes it also pertectly clear 
why the moon. provided its distance does 
not vreatly increase. wiust always turn the 
same face to us even wiffhon?t any tihvrent 
dirvetive tendency ner so much as the 
slightest cffort from the earth. 

Referring to the librations of longitude, 
I do not see that they have any bearing on 
this question. In astronomical treatises the 
axial rotation of the moon is accepted as a 
material fact and it is thought that its angu- 
lar velocity ts Constant while that of the 
orbital movement 1s not. this resulting in an 
apparent oscillation revealing more of its 
surface to aur view. To a degree this mav 
be true, but I hold that the mere change 
of orbital velocity. as will be evident from 
what has been stated before could not 
produce these phenomena. for no matter 
how fast or slow the gyration, the posi- 
tion of the body relative to the ceuter 
of attraction remains the same. The real 
cause of these axial displacements is the 
changing distance of the moon from the 
earth owing to which the tangential com- 
ponents of velocity of its parts are varied. 
In apogee, when the planet recedes, the 
radhal component of velocity decreases 
while the tangential increases but, as the 
dewsenagl of the tormer is the same for all 
parts, this is more pronounced in the re- 
ane facing the earth than in those turned 
away from it. the consequence being an 
axial displacement exposing ture of the 
eastern side. In perigee, on the contrary. 
the radial component increases and the ef- 
tect is just the opposite with the result that 
more of the western side 1s seen. The 
moon actually swings on the axis passing 
thru its center of gravity on which it is 
supported tike a ball on a string. The 
forces involved in these pendular imove- 
ments are incomparably smaller than those 
required to effect changes in orbital ve- 


locity. [f{ we estimate the radius of cyra- 

tion of the satellite at 600 miles and its 

mean distance from the earth at 240,000 

imiles. then the energy necessary to rotate 

it once in month would be only 
OO \* l 

( — | of the kinetic cnerey 
240,000 11),000 


nf the orbital movement. 
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play starring May Alison in “The Island 
of Trtrigeue.” 

Lawrence Waring, milliquaire oil mag- 
nate, compelled ta go East on business, 
worries about leaving his daughter Maida 
alone. The prohlem is solved by the ar- 
rival of a letter from Mrs. Juliet Sinith. an 
old friend, who tuvites Maida to spend the 
suminer at her country hame on Stunset 
Islaud. 

A woman, who says she is Mrs. Smith, 
calls later and Maida, who has never met 
her father’s frend, goes aboard a vacht, 


en route foc the island. Sle meee. .\laric 


| jather. 


and Lorna, Mrs. Sinith’s “son” and “danch- 
ter,’ and a “Comit” Pellessier. 

A few hours later the Waring house is in 
a state of alarai when the real Alrs. Smith 
arrives. It is then that Alr. Waring realize; 
that his daugliter has been abducted. 

In the meantime the vaclit arrives at the 
island, but Maida, enjoying hier holiday, 
dues not realize that she is a captive. Ou 
one of her long walks thru the island she 
comes upon a camp and ineets its owner, 
Gilbert Spear. She does not mention this 
to the others, but the meetings, begun as a 
lark, soon become a habit. 

in the meantime the Count. by a wireless 
apparatus cleverly concealed in a_ piano. 
sends a message to Waring demanding 


a 


an 


— 


fifteen thousand dollars as his daughter’s | 


rausom. He gets no answer and decides 
to force Maida to write of her peril to her 
On finding the true standing of 


ithe “Smiths,” Maida refuses to wmte the 


—— 


a 


letter and is at once locked ina room. The 
band have also discovered the friendship 
which exists hetween Maida and ‘(ilbert, 
and after a fierce struggle he is captured, 
tied and gagged. and placed in a cave. 

A second message is sent to Waring, 
which is also received at a Naval Station. 
and in this manner the location of the 
island ts disclosed. A submarine cliaser, 
with Waring aboard. goes to the rescue. 

jn the meantime Maida escapes from the 
room and flies to the camp. She finds Gil- 
bert gone, but his dog, frantic with dehght 
at her arrival, leads her to the cave. She 
soon releases him and together they hasten 
to his motor boat to escape. They are 
overtaken by the band and are just about 
to be taken aboard the yacht when the 
Naval boat comes upou the scene. The 
swindlers are captured and Maida introduces 
Gilbert to her father as the man she loves. 

“America, First. Last and Always,” 1s 
the theme of Pathe's new serial, “Wolves 
of Kultur.” abounding in many thrilling 
radio scenes, underground and cave labora- 
tories, and radio controlled torpedoes. it 
is the story of Alice Grayson. a cultured 
young society ladv of wealth and refine- 
ment. pussest of an ardent patriotism which 
has heen stimulated by the completion of 
the invention by her uncle of an electrically 
driven wireless controlled torpedo. 

Visiting her uncle's laboratory one dav 
Alice finds he has been foully murdered by 
alien spies, and the plans and model of his 
invention stolen. Over his dead body Alice 
vows vengeance for his murder and for 
this traitorons act to America. She has 
learned from her uncle befere he dies that 
“Hartman and Zaremba are guilty of this.” 

Alice, in her role of a Secret Service 
Agent. has finally located the death-dealing 
torpedo and the operator awaiting orders. 

Betore she can interfere the torpedo has 
been faunched and is sent on its deadly mis- 
sion, against a U. S. troop ship, when Alice, 
in a most superhuman effort. throws a rock 
at the operator and knocks him ont. 

She seizes the wireless apparatus and 
turns the course of the torpedo against 
the vacht. aboard which are the plotters. 
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Enclose three 2c Slanips to cater postage and 
packing and ll mail it to you at once. 
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up. Tubes or ‘‘Inelds Armor’’ 
$2.90 up. Write at once for full 
description, samples of material, 
and "'Direct-To: You’ wholesale 
prices onthese abadlutaly First 
Quality Fully Guerantesd 5000 
mle Tires, Tohes, Armor, cte. 
Avoid tire trouble, and save one- 
thied your Tire eapenss by 
sending size of your tires end 
name of car today. 


MODERN TIRE CO. 
659 7th St., Racine, Wis. 
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Ten Days’ Trial {f,.2°"%7 
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Listening to 
Theater Critics | 
| (Continued from page 105) 


are usually well patronized, by “between 
the acts” smokers and thirsty box holders, 
then phonograph selections are played thru 
the loud-talking telephones in the horns, 
and the public generally is pleased—both 
those that like music and the others, who 
will enjoy it anyhow. But the psychologi- 
cal moment always arrives, and we have 
our turn after the show when the horns 
are “unsuspiciously silent,” while the audi- 
ence files out, homeward hound, chatting 


amoug oue another about the show, and in- | 


cidentally handing out several hundred dol- 
lars’ worth of valuable criticism and sug- 
gestions, which any theater manager would 
almost break his neck to overhear, But 
even tho his office has a sercen door, or if 
he happens to adorn the passageway with 
his own graceful and frock-tailed form, he 
hears but little of real value. 

Now, all is changed, however, for, thanks 
to the dictograph installation, our friend 
the theater manager can appease his here- 
tofore unsatiated thirst for a knowledge of 
“what his patrons actually think of the 
performance” by simply manipulating a 
switch at his desk, which causes the voices, 
no matter how low they may be, to be 
picked up by the respective microphones 
switched into circuit, and reproduce loudly 
and clearly thru the loud-talking telephone 
in his office. In the summer when nat- 
urally the office would not be closed up so 
tightly, the regular head phones, which re- 
sembie the telephone operator’s headgear 
or that of the wireless operator, may be 
used with exactly the same results. The 
advantage of the loud-speaking telephone 
for reproducing the conversations is that 
everyone does not care to be inconven- 
ienced by placing a telephone receiver band 
on the head, especially when we think of 
some of our old-time friends—the theater 
managers, that we have met here and there, 
who like to, and mostly do, resemble some 
of our Fifth Avenue millionaires with their 
sporty neck-ties, spats and a one dollar 
Perfecto sticking nonchalantly in the south- 
east corner of their jibs; and then again, 
who in his wildest theatrical moments can 
even imagine a “regular” honest-to-good- 
ness theater manager appearing without 
his silk hat, once he has left his hotel. 
Well, for these poor souls we will sug- 
gest that they have available a first-rate 
secretary who can record the conversation, 
or better yet, hook up an Edison dicta- 
phone (phonograph) to the horn of the 
loud-talker and record the various criti- 
cisms, so that they can be reproduced later 
and studied more Closely at leisure. 

\We should imagine that such an arrange- 
ment as this will be very valuable indeed 
to the modern theater, where the movement 
toward establishing desirable plays, etc. 1s 
being brought to more nearly meet the ex- 
act wants of the theater-going public. In 
other words, the American theater mana- 
ger has for a long time been seeking for 
every possible opening to gain a more per- 
fect relation between the box olfice and the 
patron of the theater, and well this might 
be so, for if a performance is such that it 
docs not suit the people at the time the play 
is produced, then there is no use expending 
additioual sums in trying to foist the tn- 
wanted play on the theater-going public. 
Sometimes, however, in the past, and, in 
fact, it may be said in most cases, one of 
the chicf reasons for the failure of a dra- 
matic or other play, has been that the 
manager and producers could not quickly 
enough ascertain the exact fecling or ob- 
tain a comprehensive survey of the col- 
lective ideas of the audiences viewing the 
first performance of the play until it was 
too Jate. 
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Experimental Mee | 
chanics. Twist | 
) Drills | 


(Cantinued from page 127) 





With, this information on hand = and 
a little practical experience on the subject, 
there should be no difficulty for the novice 
to become thoroly familiar with the han- 
dling of twist drills. 





if the Cutting Lips of the Twist Drill Are 
Ground of Uneven Length, the Hole WIll Be 
Enlargeé Over the Dlameter of the Orftil. 


verage Cutting Speed for Drills In Rev- 

olutions Per Minute. 

The following table represents the most ap- 
proved practise in rate of cutting speed for 
drills ranging from gy inch to 2 inches in diam- 
eter: 


Diameter Speed Speed Speed 
of on on on 
Drills Stcel Cast Iron Brass 
1.712 2,333 3,544 
is S55 1.19) Lee 
ts 573 74 1,28] 
a 397 $65 855 
318 452 684 
3% 265 377 70 
ae 227 323 439 
3, 183 267 412 
5 163 238 367 
; 147 24 330 
th 133 194 300 
dy 112 168 265 
i 103 155 244 
; 96 144 227 
¢ go 134 212 
] zo 125 191 
ty a2 106 180 
1t% 08 102 170 
1; 64 97 161 
1 58 su 150 
Lay 55 §4 143 
13% 33 eh 136 
lik S¢ 77 130 
ee 46 a4 122 
Ke 44 71 17 
) 40 6u 113 
14k 38 63 199 
i} 37 61 105 
143 36 59 101 
1 7h 33 55 OZ 
1}3 32 53 95 
> 3] 5} 92 


(The next article of “Experimental Me- | 


chanics’ will appear in the July tssuc) 


FRANCE BUYS BIG U. S. BOR- 
DEAUX RADIO STATION 


Virtual demobilization of all the United | 


States naval establishments in European 
waters, the sale of the great Lafayette wire- 
less station at Bordeaux to the French gov- 
ermiuent at a price of approximately $4.000,- 
000 and many hitherto unpuhlished facts of 
American naval activities in the war. were 
announced recently by Assistant Secretary 
Roosevell. 

“The great Lafayette radio station near 
Bordeaux was intended to insure commu- 
nication between Washington and the army 
and navy in case the cable systems were put 
out of commission or interfered with by 
German submarines. It has eight towers 
and could communicate with the United 
States day and night. It was built by the 
uavy. I arranged with the French govern- 
ment that we shall complete the = station, 
which is two-thirds finished, and they will 
take it over at what it cost us, about 22,- 
000.000 francs,” said Mr. Roosevelt. 
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awe The Laboratory ineludes a cholee ¢ollev- 
8 ‘ : 
Is untimited Runs on 4 lo 6 Volts or can be con tion of instruments, materials and inter- 
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The Magic-like Reliever of Pain. The Marvel of the Age for Rheumatism, Neuralgia, Neuritis, 

Arteriosclerosis, Hemorrhoids, and Practically Every Other Ailment to Which Flesh is Heir. A Wonder- 

ful Beautifier Too! Amazing in the Treatment of Eczema, Blackheads, Wrinkles, Falling Hair, Dandruff, 
and Every Other Faulty Condition of the Skin and Scalp! 
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charge big fees. Note the marvelous relief that comes even with the first trealinent. , :; = 
Sce how vou can virtually feel the Violet-Rays reaching to the very root and cause ot 
any ailment with the great curative forces of Heat, Light, Electric Energy, ane 
Ozone. See too how Violet-Rays yvouthilles the skin, purifies the scalp and stimulates 
hair-growth. Note above all how refreshing the effect of Violet- Rays to mind and 
hody-—-how invigorating and Vitalizing—hew nich hetler vou work. eat and sleep 
Prove all these benefits to yourself without obligation. Try the Violetta for 10 days 
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cannot be answered by mail free of charge. 


readers. 


and descriptions must be clear and explicit. 


How to Finance and Manu- 


facture a Patent 
By Jay G. Hobson 


This article is dedicated to the intercst of 
esas rd people with commercial idvas 
ate are Pierpericneed in the financing and 
markvting of commercial products. It tells 
af a practical plan that made one invention 
siteeessfal [tis written with the Ortention 
flat rt will benefit each reader financially, 
and weill assist hint im avotding the many 
pitfalls cuveuntered along the read ta suc- 
crse.— THE AV TOR, 


FEIST people think of inventor. as 
eilsuses Pacturient tu some hril- 
hant idea suddenly caught from 
the air and pateut it in workable 
form. However, this is not the 

case, jor as Thomas -\lva Edison. the great 
inventor, declares: “Genius is one per cent 
iMapirdiiw and nimety-nine per cent per- 
-piration,’ and ‘The three essentials ro se- 
cure anything worth while are. firs), hard 
work: second. stick-to-it-iveness: and, third. 
COMM Sense.” 

Edison's inventions have been the result 
of maiuy #xperiments, and exacting judg- 
ment. He has always sought to produce 
things that were necessities. which would 
herefit the masses: consequently, his won- 
deriul success, 

The firs: important step in financing and 
nMitkeling an invention is, positive convic- 
tion thai you have discovered something 
that 1¢ practical. not only from a mannfac- 
lafing pot of view, but al-o from the pub- 
lic’s point of view—for it is the co-opera- 
tion of the public (vour eventual custom- 
era) that will insure your success. To se- 
core the co-operation of the public, and to 
sell vour invention, he positive vou have 
something to offer that the public need~ and 
demands, Then. after von have made your 
article cominercially practical. prepare it 
for the market in a convenient form, that 
will offer the least resistance to the consum- 
mation of a sale, 

Investers or people with capital (who 
want to assist you financially tn marketing 
your product) ob-erve your invention and 
are of the same frame of mind toward jt as 
the public-—your ultimate customers. In- 
vestors scrutinize the practicahility of the 
commercial side, as well as the production 
or manutacturing side: however, thev are 
generally more interested in the commercial 
~ide of an article, for there is the source of 
large profits. ; 

Obtaining financial hacking for vour in- 
vention 1s a serious undertaking. Jivestors 





* Owing to the publication this month of the 
promised article—“How to Finance and Manu- 
facture a Patent’ by Mr. Hobson, the Questions 
and Answers on Patent Advice are omitted. 


| Edited by 
WM. Gernsback 





In this Department we publish such matter as is of interest to inventors and particularly to | 
those who are in doubt as to certain Patent Phases. 
Such inquiries are publisht here for the benefit of all 
If the idea is thought to be of importance, we make it a rule not to divulge all details, in 
order to protect the inventor as far as it is possible to do so. 


Should advice be desired by mail a nominal charge of $1.00 is made for each question. Sketches 
Only one side of sheet should be written on. 
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Don't Lose Your Rights 


Before disclosing: vour invention to anys 
Fane seal fur blank form ‘'Fyidence of 
Concepiuon™ to le signed and witiessed 
A sanple form fogether wilh printed in 
Structions will shuw you just how tu work 
up your evidence | establesh your rights 
before filing application for patent As 
registered Patent atrarneys we fepresent 
hundreds of invertors oll over the Uo 8 
and Canada in the alvancenicut of tuven 
hons. QOhur schedule of fees will be fuund 
reaspnalle. The fourm “Evidence of Con- 
ception” sample, instructions relating te 
obtaining of patent and schedule of fees 
sent upon request. Ask for them —a pust 
card will do. 
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Regular inquiries addrest to “Patent Advicc™ 




















































demand facts, proot, conviction, before they 
will take the business venture necessary for 
the success of a new idea. Investors are | | 
the pessimists, so to speak, while tventors 
are the optimists. The inventors who stc- 
ceed with their figment. are greater op- 
timists than men with money are pessimists, 
Conviction, confidence and enthusiasm will 
convert the most skeptical. Get the confi- 
dence of men with money and you will get 
their assistance. 

Men who are successfu) say that the 
-hortest route to commercial success is thru 
the exainple proven by those who have 
gone betore. While modern husiness ne- 
cessitates individual plans ot operations, yet 
what one man or firm did to sneceed others 
can duplicate. Therefore, the plan em- 
ployed to finance and market one invention 
should help finance another. Experience 
proves thal a patent 1s as valuable as the 
inventor or his associates make it—that 
completing a working model at an inven- 
ign and securing the patent rights upon 
-ame are only the preliminary steps to suc- 
cess. The greatest obstacles lie ahead in 
the financing, manufacturing and marketing 
of a new article. It is the commercial wil- 
derness that every tew manutactured prod- 
uct inust cross before reaching that summit 
of success desired by all. 

It matters not how wonderful or unique 
an imvention nay be, it must be serviceably 
tnade, intelligently financed and greatly ad- 


255 OURAY BLDG., 
WASHINGTON, D. C. 


AN IDEA 


1 offer a comprehensive, ex- 
perienced. efficient service tor 
his prompt, legal protection and 
the development of his proposi- 
10n, 

Send sketch. or motel and descrip 
tion. for advice as to cost, search 
through prior (United States patent. 
ele. Preliminary advice gladly fur- 
nished witheut ehbarge. 

My experietice and familiarity with 
various arts frequently cnable me to 
accurately advise chents as to prob- 
able patentability before they go to 
any expense, 

Booklet of valuable information 
and form for properly disclosing 
your tdea. free on request. Write 
tolay 
RICHARD B. OWEN, Patent Lawyer 

| 164 Oweo Buildiog, Washiogioo, D, C. | 
Mm 2276-8 Woolworth Bldg.. New York City | 
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Before disclosing an invention, the inventer should write for our blank 
form “EVIDENCE ON CONCEITION.” This shoukl be signed and witnessed 
and if returned to us together with model or sketch and description of the inven- 
tion we will give our opinion as to its patentable nature. 

Our illustrated Guide Book. HOW TO OBTAIN A PATENT. sent Free on 
request. Contains full instrnetions regarding Patents. Trade-Marks. Foreign 
Patents. Our Methods. Terms and 100 Mechanical Moveinents illustrated and de- 
scribed. Articles on Patent Practice and Procedure, and Law Points for inventors. 
An actual search of United States patents made in aj] cases hefore preparing application for patent 
Electrical Cases a Specialty Highest References Prampt Attention Reasonable Terms 
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FREE COUPON! 
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vertised to make ihe inventor money, The 
public must be educated to the need of a 
new article before they will buy it. Few in- 
ventors appreciate these facts, and are of 
the opinion that all they need do is to can- 
ceive some new, useful intprovement, pat- 
ent it, and their fortune is made; but im- 
fortunately this is not true. It is only the 
begimuing of a difficult undertaking. An 
inventor should be as good a salesman as 
he is aimechanic. The public must be con- 
vineed before thev will invest. 
the salesman, the greater the financial back- 
ing. lnventers should sell themselves the 
merits of their invention before attempting 
to sell others. With the backing of the 
culvictions that vou have a good thing—it 
will make the convincing of others an easy 
matter. Confidence and eredit in the com- 
mercial world are more valuable than gold 
itsclf, 

Only one who has gone thru a successful 
patent experience can adequately advise 
others how to succeed. For the benefit of 
my readers who may desire to finance a 
new proposition, I wil! enumerate the steps 
thra wlich I brought my first invention to 
snecess, It may help point the way for 
others. 

After 1 had been granted full protection 
on my invention for a period of seventeen 
years, and had settled with my patent at- 
torney for his services, it suddenly dawned 
upon my elated conscience that my patent 
certificate, with its big red seal. was not 
cashable like a Government hond; but, that 
it was only the foundation and beginning 
of a steep, rocky road to fame and fortune. 
I had spent most every cent for my patent 
rights and a demonstrating model of my in- 
vention, I had no money to promote the 
sale or manufacture of saine, but I did pos- 
sess an abundant confidence in its useful- 
ness and ultimate success, if only I could 
secure financial backing to put it on the 
market hefore the buying public. 

As it stood it was absolutely valueless to 
me. One of two things was necessary for 
its success. 
one with money. or raise the capital to 
manufacture it myself. My friends urgent- 
ly advised me to sell for any fair profit 
above my actual cost, saying: “Jt was bet- 
ter to accept a profit regardless of size than 
possibly fail in securing sufhcient capital 
for marketing it.” 

Thru courtesy I listened to all this sin- 
cere advice, but was of the same opinion 
still—that my invention filled a long-felt 
public want. It was a necessity that could 
be made easily and profitably. I determined 
to stick to the first meritorions product of 
my brain and if possible raise the money 
that would enable me to place it for sale 
before the world. I knew that success only 
waited upon the introduction of my discov- 
cry to those for whom it was intended. 
But how best to accomplish this seemingly 
iinpossible task and overcome the colossal 
obstacles that were in evidence, forced ime 
into quite a quandary. 

However, remembering the old adage, 
"Where there ts a will, there is a way,” 
spurred me on to greater hopes for the 
success of my invention. J] decided to 
tackle this proposition for all it was worth, 
aud reap the benefits that were justly mine, 

At that time I was a typical amatenr in 
tlle mysterics of finances. I could not af- 
ford 10 make mistakes and knew few plans 
to pursue in obtaining the required finances 
for marketing my invention. Several plans 
came to my mind. such as borrowing the 
capital from relatives or friends, giving my 
patent as security for the loan; organizing 
a stock company and selling shares of stock 
to raise the money; or, advertise and sell 
part interest in my patent to some one, hon- 
est and reliable, who would agree tu buy 
ouly a minority interest, thereby giving me 
control and protection against loss—for | 
was determined that I would not be frozen 
out by a partner. 


———— ow 
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The first plan had its precipitous faults. 
Relatives as a rule do not make good ered- 
itors and scldown appreciate their kin's abil- 
itics in business. The second pla mearit 
immediate cash for incorporation of a com- 
pany, as well as a long drawn out, expen- 
sive stock Selling campaign, with capital 
possibly coming in by dribbles. The third 
plan appealed to me inore favorably. 1 
decided to put forth my best efforts toward 
this method of placing my invention on the 
market, How and where to find the tn- 
vestor with the cash who would be willing 
to invest under the above conditions proved 
to be my greatest problem. After consider- 
able dcliberation, after several demonstra- 
tions and interviews with business men 
whom [ knew, 1 was convinced that the 
quickest and cheapest way to find that per- 
son with the idle cash and confident enough 
to take a legitiinate business chance with 
me, was to advertise im some good 
newspaper Or magazine, under “Business 
Chance.” This I forthwith staricd and 
used the following advcrtisement : 

“\Wanted, a capable business man 
with capital to take substantial interest 
in patented meritorious invention. This 
is a public necessity that should make 
fortune for manufacturers. If quah- 
fied, address ———-, etc.” 

The above advertisement cost about $1.00 
per issue under classified position in a 
paper having a weekly circulation of up- 
wards of five hundred thousand copies. The 
first replies were somewhat disappointing. 
But, believing I was headed right. I con- 
tinued the advertisement for a few weeks, 
and one day I received an inquiry from a 
man who had ready cash, and sufficient 
optimism to back me up in my great ambi- 
tion. For $2,000 cash I sold him forty-five 
per cent interest in my patent right (leaving 
me fifty-five per cent, or control). With 
this nest egg in the company’s treasury we 
proceeded to gather all the information that 
we might need in the manufacturing and 
marketing of our invention. 

First, we decided upon a firm name suit- 
able to the article. Then we arranged with 
a machinery company to construct the ma- 
chinery needed for quantity production. 
We called on the supply houses and se- 
cured their lowest prices on material for 
making our product. \We arranged for the 
printing of circulars, letterheads, envelopes, 
bill heads, statements, etc., that would be 
needed for our office. From a bookkeeper 
friend we learned books required for our 
business and how to keep them correctly. 
We called on the wholesale and retail deal- 


(Continucd on page 181) 


Hunting Submarines 
| by Sound | 
(Continued from page 11) 


“Ship ahoy!"" came froin the masthead. 

“Where away?” 

“Two points on the starboard bow, sir. 
Looks like she was heading this way.” 








The Ear Beats the Eye. 


This vessel had been detected by sound 
waves traveling thru the water, her course 
and speed had been accurately charted and 
her exact position within one point of the 
compass had been determined mtore than 
an hour before the vessel ttself had become 
eisible over the horizon. 

“It's almost perfect,” said one of the 
naval engineers in an undertone. The ten- 
sion under which they had worked for 
hours suddenly relaxed. The ship’s crew 
gathered in groups to talk it over. There 
was not a dissenting opinion. The secret 
of detecting the presence of an unseen ves- 
sel had been solved! 
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i} veered back te Nahant A har to itseli and the instrument translating few hours later. Not a ship conld enter 
lsstanee call was putin ior the Navy this sonmd to the trained car brought home or leave Deston withont being heard. In 
Submarine Base at New Loudon. the message Just as you. when vou pick wp fact. so sensitive was the instrument that 
“Rush three submarine chasers to Nahant the dongedistance telephone receiver, can truined Iisteners cauld accurately identify a 
al Once idemify the voice at the other end uf the ship by name, onee having heard her, the 
in _ time they appeared. The party wire. engine characteristics of different ships 
started out again, ¢ joined by sib- hemy plainly audible and distinctive. 
marines vane ane Roki Me . Vard, ail The Submarines On the Phonograph, it =i estinated that tH) December, 1917, 


anchored off the Massachusetts coast line. The Victor Talking Machine Compauy wo to five enemy submarines past thru the 
One snbmarine at a time submereed. The was now called upon for its contribution to | Fagiish Channel daily, After July 1, 1918, 
ubchasers equipt with detectors followed the invention, Phonograph records af the only enc sulmarine is known to have done 


er every movement, chacted her position, varters sounds heard by the observer were so. In June the Admiralty estimated that 
reported to each other hy special signal omade and catalogued, thus presenting a one out of every fonr submarines was de- 
levices, and when everything was in readi- — complete record ot the accomplishment of strayed. tw October the ratio had heen in- 
ness rushed 19 a spot gust over the “sub, the device. The records were used princi- creased to five out of every twelve. By this 


Dummy depth bombs were dropt. “The — pally in teaming students to tdentify the | sammer Beitish and American naval ofh- 

submarine rose to the surface. She dad submarine noises and detect the difference cers leheve three out of every four sub- 

Paag cetthin ua few feet of her charted between submarine and surface craft. marines would have been destroyed. These 

! Further tests were made. Shore fJisten- — results were hargely due to the perfection 
And now the apparatus was about to ing stations were set up. During the night 9 of “listening devices.” 

demonsirate its most valuable service. \ trained men sat and_ listened to vessels Hundreds of British craft and most of 

scrics of practical tests proved bevond the  gomg in and ont of Boston harbor. The the American forces were now eqinpt with 

possibility of a donbt that the detector Navy attempted to slip a submarine thrn the sulmarine detector. Alany French and 
ald snee ‘exstully differeniate between the the harher entranee one night, but the craft Italian vessels were also using it. The 
wuds made by stirface craft and the sub. was detected at once and a full report of “submarine hunt” was on m earnest. 

fhe submarine’s noises were distinetly pecu- her activites was sent to headquarters 2 Alont Mav, 1918. the American ships 
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becai to go across with all these devices 
installed, 
Hearing Sube 25 Miles. 


Here are some of the outstanding fea- 
tures of the American submarine sound de- 
tcctor: 


Under ideal conditions with extraneous 
nuises reduced to a minimum or enurely 
climinated the device twas effective at a 
ranye of from fifteen to twenty-five miles 

Trained operators could clearly and in- 
variably distinguish hetween the sounds 
made by approaching surface crait and 
under-water vessels (submarines }. 


Under average circtumstances, the device 
was good for a range of between three and 
cight miles, 

Within five miles the engine character- 
istics Of different vessels was clearly 
marked even to the point of re uLiiee by 
nome certain (unseen) vessel after they 
had been ohserved previously for tore 
than one time. (This test was suhstan- 
uated by a series of night-time experiments 
at the entrance to Boston harbor in Sep- 
tember and October, 1917.) 


ft was found practical to tell when a 


submarine changed from her oif engines - 


fo electrical drive, which was necessary 
errry time she submerged, 

The direction of sound could usually he 
eoripated within a very few degrees of its 
actual lorauon and a cood judgment of the 
distance could generally he made. This 
was pfiroved to the satisfaction of all con- 
cerned’ following a number of practical 
rests off Cape Cod, Mass.. in the late sum- 
mer ot 1917, in waters adjacent to Boston 
and tn Long Island Sound. 

The addition ot these listening devices 
to submarines added the heretofore lacking 
feuge of hearing to afl the underwater 
erait amd made them at once a much more 
efertive weapon of offense. 


An allied submarine on one occasion 
chased a German U-boat for four hours, 
while both craft were submerged, with- 
out once losing sound contact with the 
enemy. 

The graphie chart publisht herewith 
will andigate to the reader the ability. of 
citbmarite chasers to maintain “sound con- 
tact” with the enemy and the etticiency of 
the direction qualities of the device when 
used in this manner. 


The actual hattle engagement which it 
Wtuetratet occurred one early morning in 
the English Channel. A small squadron of 
sith-chasers discovered an enemy craft mov- 
mg é¢lowly up the channel submerced. 
Farming tor the attack they rushed over 
the snot where their listeners indicated the 
Li-leat to be, dropt a pattern of depth 
bombs and then withdrew to take observa- 
t10ns. 

Feverish activity and the sound ot ham- 
mers ringing against the ship’s side was 
heard. The subinarine engines would then 
start up and stop, start and stop again. 


25 Germans Commit Suicide. 


Further attacks were delivered and more 
noise cane to the listeners from the hold of 
the submarine. Evidently the arst depth 
charge had taken good effect and the 
enemy 3 crew was making a last desperate 
effori to reach the surface. Suddenly there 
was dead silence—then 25 revolver shots 
rang out—J3 followed by 22. The crew 
giving up in despair, had comumitted suicide. 
The Joss ot this submarine was later sub- 
stantiated by the British Intelligence De- 
partment. 

When Capt. Leigh and his party went 
abroad in November, 1917, he requested 
the Admiralty to loan him two high-speed 
chasers in which operations could be begun 
mt English waters. but was finally obliged 
to accept 3 trawlers ot 9 to 10 knots speed. 
Lecause of the then scarcity of hicher speed 
crait. 
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Equipping these vessels with all of the 
ant-submarine detecting apparatus they 
went outoin the English Channel on New 
Year's Dav, 1918 Shortly afterwards a 
wireless message was picked up from an 
arship giving the position of a snbinarine 
which had just been seen to stibmerge. 
The channel had been laid out in numbered 
squares to facilitate the immediate tocation 
Ot eucniy craft and tle little squadron 
steamed over. got their devices out and 
picked tp the subinarine course. 


When believing themselves ahont over 
the enemy. depth bombs were discharged 
and latcr a trawling instrument was used, 
which indicated that the submarine had 
been destroyed. Great quantities of oil 
rising to the surface also substantiated the 
success of the attack. 


Remaining in English and French waters 
for several months, where the American 
devices proved oft great value and were 
highly complimented hoth by Admiral Sims 
and British naval officers, another squad- 
ron was eqtupt and sent into the Mediter- 
ranean and Adriatic, where at this time 
submarine activity was at its height. 


_ Because of the deeper water and less 
interference from surface traffic, listening 
conditions were tunusually good. A “bar- 
rage’ line of boats was organized across 
Otranto Straits, between the mainland and 
the Island of Corfu, to effectively put a 
stop to the enemy's free entrance to the 
Mediterranean. 


Three of the chasers patrolling in forma- 
tion abreast one dark night heard a “sub” 
approaching. The bearings obtained by the 
two heam vessels pointed directly toward 
the center hoat. The middle boat now 
heard the submarine approaching from a 
position dead astern. The enemy came 
nearer and nearer and finally past right 
under the sub-chaser so close to the sur- 
face that those on board felt a wave of 
water along the keel of their ship. 


When the German had past on and out 
in front the attack was made in unison, a 
fattern® of depth bombs was “let go” and 
the little Aeet halted for further observa- 
tions. Pretty soon the whirl of the sub- 
marine’. electric motors was heard—evi- 
dently in an effort to reach the surface. 


The Germans “Cash In.” 


Then came a crunching noise not unlike 
the popping in of a blown-up paper hag. It 
was appareni that the submarine had been 
damaged-—put out of control—and sunk, 
and that she had collapsed from the tre- 
mendous water pressure at these depths. 


Many incidents of this kind occurred 
during the subsequent operations in foreign 
waters and several subinarines were ac- 
counted for thru the direct aid of the 
American listening devices. 


In fact. naval experts who were closely 
in touch with submarine detection develop- 
ment during the war period state with con- 
viction that if the conflict had continued 
thrn another summner the submarine would 
literally have been driven from the ocean, 
the promise of a condition due in a large 
measure to the pertection of submarine de- 
tecting apparatus. 


It has also been stated that the noticeable 
change in naval tactics—from defensive to 
offensive-—which marked this country’s en- 
trance into the war was largely caused by 
the application of American principles to 
the pursuit and attack of the U-boat, some- 
thing made possible by the practical use to 
which it was found the American sub- 
marine detector could he put. 


* A pattern of depth bombs refers to the pian 
of drepping them simultaneously in certain pre- 
arranged figures, such as squares, circles, ete. 
The chart herewith shows che pattern scheme quite 
clearly—notice the black dots at points marked 
“attack,” 


» Our system has shown thousands 
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Engineering 






Learn at Home! 


spBE Government and employers every- 

where are looking for men with me- 
chanical ability. Splendid salaries and 
rapid advancement are offered, 


There is an easy, delightful way in 
which you can learn right at home in spare 
time. For 27 years the International Cor- 
respondence Schools have been giving 
men and women just the training they 
need for success in mechanical engineer- 
ing and more than 200 other subjects. 
Hundreds of thousands have stepped into 
good positions through I. C. S. help, but 
never were opportunities so preat as now. 


Let the I. C,S. help you. Choose the work you 
like best in the coupon below, then mark and mail 
it today. This doesn’t oblizate you in the least 
and it will bring you information that will start 
you on asuccessful career. This is your chance. 
Don'tiletitslip by. fark and mail this coupon now. 
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AMPLIFY ‘Your RADIO SIGNALS 





NE of the greatest drawbacks sinee the invention 

of wireless telegraphy is the reeeiving of weak 
sionals at the reeeiving station. Nianv devices were 
proposed to improve this condition, but without suc- 
cess, on accomnt of the mechanical difficulties encoun- 
tered in these amph- 
fving devices. 

However, this was 
recently solved by the 
Introduction of an ex- 
ceedingly sensitive mi- 
crophone transmitter, 
which is known to de- 
tect sound waves with 
great acenracy and 
magnify them through 
an intermediate tele- 
phone circuit. 

By the esnployment 
of the new DETECTAGRAPH-TRANS- 
MITYER, the amateur can amplify the 
radio signals to such an intensity that he 
can hear the signals about his station with- 
out the need of the telephone head set. 


By the addition of a loud talking tele- 
phone he is able to hear the messages many 
feet away from the instrument. He is also 
able to demonstrate the operation of iis 
wireless apparatus to his friends. 


The snper-sensitive DETECTAGRAPH- 


mitter. 
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Our Special No: 25 
Loud Talking Receiver 
Price, $4.00 Complete 


SUPER —SENSITIVE 





Practical Instruments for Commercial 
and Scientific Purposes. 





Our Super-Senusitive 
Detectagraph Trans- 


Complete 


Our Super Sensitive 
(Microphone Tronsmiltler 


4 ’ 
Our Sensitive 1000 Onm 
Rode Telephone Fecever 


TRANSMITTER herewith shown is two and thrée- 
eighths inches in chameter, five-cighths of an inch thick 
and weighs less than three ounces. It is the most sensi- 
tive sound detecting device ever brought before the 
public. 

The manner in 
Which the amplifymg 
pracess is attained is 
by attaching with tape 
the DETECTA- 
GRAPH - TRANS- 
MITTER to the reg- 
ular wireless receiver 
as indicated in the 
diagram. 


Other Uses 


Not only is this in- 
strument applicable 
for amplifying radio signals, but it can be 
used with equal satisfaction for magnifying 
other sounds. Phonograph music can be 
transmitted {from one place to 
another by means of this in- 
strument, and those who are af- 
flicted with deafness will find 
enormous benefit by using this 
transiiitter. 

It is the greatest device for build- 
ing your own loud talking tele- 
phone, detectagraph and other de- 
vice Ss. 
Can be 
used for 
any pur- 
pose 
where a 
sens i- 
tive de- 
tecting 
tnstru- 
ment ts 
required. 








Price, $7.00 


loud folking 
felephone ! 
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Head set, 
at 9 f 
Mode) “B” Horn, with 
Loud Talking Receiv- 
er, Cord Plugs and 


Desk Stand Base 
Price, $10.00 Completo 
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A super-sensilive instrument which has been developed to 
meet the demands for a practical and efficient hearing device 
at an exiremcly Jow price. Equal to any $35.00 instrument 
made. 


The outfit consists of a Super-Sensltive Transmit- 
_—s aw, ter, with a cord connector; Super-Sen- 
slice Ear Plece with small tlack cord ; 








\ Black Single lleadband; Wlack Case 
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OUR NEW, IMPROVED DETECTAGRAPH 


The outfit and case weighs Jess than two pounds and ean he carried 

in the pocket, yet it is combined with curtain features of our famous 
Detector, which makes it the most powerful and in every way. the Most 
Microphone Detective Device the world has ever known. 
Conversatlons carries) on In an ordtnary tone 
and even whispers ore taken wp by the concealed 
Oetacladraph trannuitter, wliels collects sounds 
eromm alt dlreetlons and are conveyed nver the 
wire to the tUstening end, This outht conslsts of 
an Improved Scusitive Tratainitter with cor 
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Alexanderson’s “Barrage” 
Receiver 


(Cantinued from page 135) 


ing which has become so familiar, but 
also the original meaning of tvll or 
stoppage prevention. Vhus the barrage 
receiver may be used not ouly in time 
of war to counteract the offensive barrage 
of an enemy radio station, but it may be 
used to multiply the number of peaceful 
communications that may he carried on 
simultaneously without disturbing each 
other. 


Duplex Radiotetephony. 
NEUTRALIZED RECEIVING ANTENNA MOUNTED 
ON TIE SAME AlasT AS THE 
SENDING ANTENNA 


If two sets of wires are mounted on the 
same inasSts, the radiation from one set to 
the other is obviously so strong that the 
overpowering of an ordinary receiving set 
by the transmitted energy would be almost 
of the same order of magnitude as if the 
identical wires were used. The quantitative 
relations may be better appreciated by men- 
lianing specific figures. In the tests made 
In Schenectady, the receiving antenna con- 
gists of five wires mounted as an umbrella 


Apri Eever onan | 





Fig. 2. Duplex Antenna Used with Phase 

Rodiator Units and Regular Recelving Instru- 

menta in cian “Barrage” Receiving 
et. 


around the main mast, while the sending 
antenna consists of two wires extending 
irom this mast to another building. The 
Capacity to ground of the sending antenna 
is 0.003 microfarad, the reeeiving antenna 
(.G011 microfarad, and the mutual capacity 
«uct that 10,000 volts on the sending an- 
tera produces 500 volts on the receiving 
antenna when it is disconnected. While tt 
is ohypous that an antenna oscillating with 
5X) yolis continuous waves could not be 
nsed with ordinary methods of reception, 
the syveiem for neutralization which will be 
described has proven so etfective that an 
ordinary recciving set can be used for re- 
ceiving signals from such distances as the 
Pacific coast (2,500 miles or 4,000 km.) 
without any appreciable interference froin 
continuous wave radiation from the main 
antenna of 20 amperes and 10,000 volts! 
Two methods of neutralization have been 
used: inductive neutralization and static 
(capacitic¢e) neutralization. While both 
methods have been used successfully, the 
capacitive neutralization is much preferable 
both on account of accuracy of adjustment 
and simplicity. A diagram of inductive 
neutralization ts shown at Figure 1. The 
transformer 7 is used to create a potential 
of opposite phase to the potential of the 
sending antenna. The negative potential 
thus created is transferred to the receiving 
antenna thru the exposure condenser F, 


The negative potential thus imprest upon 
the receiving antenna thru the transtormer 
and the exposure condenser is adjusted so 
as to counterbalance exactly the direct ¢ex- 
posure from antenna to antenna, thus leav- 
ing the receiving antenna at ground poten- 
tial. The phase relation of the transformer 
is, however, not exactly 180°, and a residual 
potential is left on the receiving antenna 
which is sufficient in most cases to interfere 
with reception unless further precautions 
are taken, If, however, a frequency trap & 
48 introduced the neutralization lLbecomes 
good enough so that an ordinary receiving 
set can be used. 

The arrangement shown in Figure 1 was 
used to demonstrate duplex radio telephone 
conversation between Pittsfield and Sche- 
nectady (50 miles or 80 km.) 


The “Barrage” Radio Receiver. 


The barrage receiver is fundamentally a 
uni-directional recetver. The principle of 
um-directional reception was first developed 
by Bellini and Tosi. While the uni-direc- 
tional Bellini-Tosi receiver has been used 
as a direction finder, it has, to the know- 
ledge of the author, not been used to any 
extent for reception of long distance sig- 
nals. The Bellini-Tosi receiver is based on 
the principle of receiving the signal thru 
two antennas of different characteristics 
and neutralizes the signals received from 
one direction by a system of balancing. 

The uni-directional Bellini-Tosi receiver 
works on the principle that the electro- 
magnetic and electrostatic exposures are 
90° out of phase. The barrage receiver 
takes advantage of the geographic phase 
displacement in the wave as it travels over 
the surface of the carth, In the first bar- 
rage receivers which have been installed 
the antennas consist of two msulated wires 
laid on the ground a distance of two miles 
(3.2 km.) in each direction from the re- 
ceiving station. It was originally intended 
by the author to inount the wires on poles, 
but the easier procedure of laying the wires 
on the ground was adopted at the sugges- 
tion of Lieutenant-Commander A. Hoyt 
Taylor, and the arrangement has proven 
entirely satisfactory. The barrage receiv- 
ing set, photograph of which is shown here- 
with, consists of a standard receiving set, 
combined with a phase rofator set. When 
used as a barrage receiver, a condenser is 
used in place of the antenna and the 
standard receiving set is coupled to the 
aperiodic antenna by the phase rotator set. 
The diagram of the phase rotator set is 
shown at Fig. 2, Each antenna is con- 
nected to ground thru an intensity coupler, 
the secondaries of the intensity couplers 
are connected to the primary of the phase 
rotators. Each phase rotator is built on 
the principle of a split plhiase induction 
motor or induction regulator. <A_ single 
phase current introduced in the primary is 
split into a qQuarter-phase current which 
produces the equivalent of a rotating mag- 
netic field indnectively related to the sec- 
ondary. By adjusting the position of the 
secondary coil the electromotive force in- 
duced in it may be made to assume any 
desired phase relation to the primary volt- 
age. The recciving set proper when used 
with the barrage receiver has all the norinal 
characteristics of a standard receiving set. 
A signal Originating in any direction what- 
ever may be neutralized by adjustment of 
the intensity couplers and phase rotators. 
This adjustment 1s very easy to perform, 
even by an inexperienced operator, and is 
perfectly stable after tt has been made. 

An experimental barrage receiving set 
was operated for several months ot the 
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is the invariable answer of the 
fellow with “FIFTY-FIVE”’ 
fones:—the most sensitive, de- 
pendable, and serviceable 
radio receivers obtainable any- 
where at such remarkably low 
prices. A trial will prove their 


worth, ORDER A SET TO- 
DAY. Use these “fones’” for 
fourteen days. If they are not 
as good as you want, send them 
back and get your money. 
cheaper set is not worth the 
bother. A more expensive set 
is really unnecessary. 


Write for your copy of Bulletin 19 


WM. J. MURDOCK C0. 


55 Carter St. 
Chelsea, Mass. 
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MORSE TELEGRAPH SET 
4 Tust a3 the cut shows It. Fine for leam- 


:, ing telegraphy or for a private line, 
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code and full ingtructions.......0¢++.80¢ 
WIRELESS PRACTICE SET 


. The first neal of every wireless Bmateur. 
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WIRELESS BY MAIL 


in America’s Largest Radio School 


EW plan of profit sharing by 

which every student taking course 
is guaranteed saving of ten per cent of 
cost of tuition and an estimated saving 
of 50 per cent or more. 


Positions pay $110 per month and 
living expenses up to $3500 per year. 


Qualify in 16 weeks or less. Large 
staff government licensed instructors, 
first grade and extra first grade. Wire- 
less practice set and text books free. 
Full commercial wireless course with 
free post graduate course of one month 
in our Washington school to successful 
students. Very easy terms. Write today 
for handsomely illustrated catalogue 
and particulars of profit sharing plan. 


SERVICE RADIO SCHOOL 


Dept E., 902 Pa. Ave. Washington, D. C. 


Free advice to amateurs regarding construction of 
apparatus on receipt of 3 cents postage, addressed 
to our Construction and Equipment Department. 





et 2 


a a Pg = 
—_— a A ET 


June, 1919 


» sumiuner and fall of 1918, about three miles 


from the New HRrunswick, N. J., radio sta- 
tion. Records were kept on the reception 
of kuropean stations during the operation 
of the New Mrunswick station. As the 
New Brunswick wave is 13,000 meters and 
the Carnarvon, Wales, wave is 14,200 me- 
ters, the reception of Carnarvon was the 
hardest test to which the set could be put. 


It was found that in spite of the over- 


| whelming intensity of the New Brunswick 


signals on an unbalanced receiver, the bar- 
rage receiver could be adjusted so that the 


| transmitted wave not only did not intertcre 


with the Carnarvon signals, but the New 
Brunswick signals could be made entirely 
inaudible, JJuring these tests it was found 
that the directive characteristics of the bar- 
rage receiver was a material help in redue- 
ion of interference by static and strays. 
as it was found very trequently that solid 
copy could be obtained by proper directive 
adjyustinent, while the signals were prac- 
tically unreadable with ordinary methods. 

The improvement of reception of signals 
by the use of the barrage receiver depends 
upon the highly directive qnalities of this 
receiving system. For comparison with 
other methods of directive reception, a 
tabulation of dircctiveness is given in Fig. 3. 
In this cumparison the symmetrical elevated 
antenna which receives equally from all 
directions is designated at 100 per cent. 
The percentages of directivity are calcu- 
lated from the areas of the correspondin: 
horizontal plane intensity diagrams here 
shown. If the directivity represented by 
the intensity diagrams can be taken as rela- 
tive measure of the average stray-to-signal 
ratio, we find that the magnetic loop should 
have 50 per cent. as much strays as the 
elevated aitenna, the differential horizontal 
antenna (Sayville, Long Island), probably 
about the same as the magnetic loop, and 
the barrage receiver 22 per cent. Statistics 
of reception indicate that these figures are 
reasonably in agreement with facts, when 
the strays are evenly distributed. When 
the strays are directive the iunprovement ts 
much greater, 

A rather surprising characteristic was 
discovered by the use of the harrage re- 
ceiver. It was expected that this recciver 
could be used to neutralize signals from all 
directions except the direction close to the 
signal to he received. As a matter of fact 
it was found that interference could be 
neutralized by originating in the same direc- 
tion as the signal. This was first discovered 
in the New Brunswick installation. Signals 
from San Diego, Cal., right in line with the 
transmitting station, could be received with- 
out great reduction in intensity, while the 
set was adjusted so as to neutralize the 
transmitting station. The explanation fur 
this is the fact that in the case of the 
nearby station the wave front is curved and 
the radiation diverging, whereas im the case 
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HUDSON RIVER NIGHT LINES 


NEW YORK - 


of the far-away station the radiation is 
parallel. Vhe receiving antenna covers a 
space of four miles (6.4 kin.), and in this 
space there is sufficient divergence of the 
radiation from the nearby station so that 
an adjustment can he made whereby the 
diverging and parallel radiation have dif- 
ferent effect upon the receiving set. The 
phenomenon 7s comparable to the focusing 
of a field glass on nearby and distant ob- 
jects. In this case we have a radio field 
class of four miles (6.4 km.) in diameter; 
and, for such dimensions, the focusing effect 
is sufficient, even at considerable distances, 
io produce an effective discrimination. 
While the harrage receiver was worked 
out primarily to avoid interference in trans- 
oceanic communication, it may be fonnd 
useful also for the purposes for which the 
bridge reecciver was developed—that is. 
simultaneous sending and receiving from 
small shore stations or ship stations. In 
such cases it has the advantage over the 


: i bridge receiver that it can be used not only 
Espa Feeight a are Automobiles Carried to neutralize the transmitting Station to 


WUDSON NAVIGATION COMPANY which it belongs, but can nentrahze imter- 
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Due Albany 6 o'clock following imurning. Direct rail connections to all points 
north, east and west, 
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My Inventions 








Uncle Sam Said: 


‘““Go ahead with amateur 
wireless receiving sta- 
,tions.” You will be pre- | 
pared to get the messages 
the other fellow misses if 
you have one of 


RANDES 





By Nikola Tesla 
(Continued from page 148} 





showered upon me, and journcyed to my 
home where | passed through a most palu- 
ful ordeal and iflness, Upon regaining my | 
health I began to furmulate plans tor the 
resumption of work in America. Up to that 
time IF never realized that I possessed any 
particular sift of discovery but Lord Ray- 
leigh, whom ) always considered as an ideal 
man of scienee, had said so and tt that was 
the case 1 felt that I should concentrate on 
some bic idea, | 
i 









Nature’s Trigger. | oe ae Head Set, com- W; ] 

: 5 plete wit ea and, $6. A profession- 
One day, as 1 was roaming in the moun- allscthesinhia the meaitel otvevers aaa: reiess | 
tatns, 1 sought sheltcr from an approach- | teur. 2000 ohms. | Headsets | 





ing storm. The sky became overhung with 
heavy clouds but somchow the rain was 
delayed until, all of a sudden, there was a 
lightning flash and ai few tuoments after 
a deluce. This observation set me think- 
me, It was manifest that tte two phe- 
uoniena were closely related, as cause and 
eect, and a little reflection led me to the 
cuitchision that the electrical energy in- 
volved in the precipitation of the water 
was meensiderable, the tunction ot light- | 
ming teemg much like that of a sensitive trig- | 
wer. Here was a stupendous possibility of 





| They enable you tu “hear with both ears” because Brandes 
diaphragms are perfectly matched for tone, and both re- 
ceivers are perfectly tuned together. Handsome, well 

| made, fine quality. 


Send for Your Set Today | 


Your inovey back it Grandes Headsets don’t prove better than any 
yoitve used in clearness, sensitiveness and range. 
Booklet °F” will be sent upon receipt of 4c in stumps. 


C. BRANDES, INc. 


Mireless Receiver Specialists 
32 UNION SQUARE NEW Ses heG te ley 








achievement. If we could produce electric 
effects of the required quality, this whole 
planet and the conditions of existence on 
wm could be transformed. The stun raises 
the water of the oceans and winds drive 
ik te distant regions where it remains in 
i state af most delicate balance, If it were 
in Our power to upset it when and wher- 
ewer desired, this mighty life-sustaining 
stream could be at will coutrolled. We 
could irrigate arid deserts, create lakes and 
rivers and provide motive power in un- 
limited amounts. This would be the most 
elejent way of harnessing the sun to the 
uses Gf man, The consummation depended 
on our ability to develop electric forces of 
the order of those in nature. It seemed a 
hopeles= undertaking, but I made up my 
mind i try it and intmediately on my re- 
iret to the United States. in the summer 
of P82, work was bezun which was to me 
all the more attractive. because a means 
of the same kind was necessary for the 
eyecessial transmission of cnergy without 
Wires. 








ROOM 814 









Complete line of Brandes receivers for those in Western States and Pacific 
Coast. Catalogue "E“ on request. 


FORD KING 






Balboa Building 





San Francisco, Cal. 
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Universal Radio Apparatus 


The Universal Radio Manufacturing Corporation has taken over the 
business previously conducted by the Mignon Wireless Corporation and is 
prepared to furnish all of the Mignon system instruments. built according to 
the original Mignon specifications. In addition to these, the Corporation has 
recently perfected a series of new type instruments which for efficient work 
and real service have never been equalled. The Universal complete 
line ot High Quality 
Radio Apparatus now in- 
cludes 


Four Million Voitts. 


The first gratifying result was obtained 
i ihe apring of the succeeding year when 
| reached tensions of about 1,000,000 volts 
with: mi conical coil, Vhat was not much 


in the licht of the present art, but it was Cabinet Receiving Sets 





| 
thert cuatsidered a feat. Steady progress Transmission Sets 
was made until the destruction of tiny labor- Loose Couplers 
atery ln fire in 1895, as may be judged Undamped Wave Re- 
ceivers 
peared mi the April number of the Century Time Signal Sets 
Magesine. This calamity set me back in Detectors, etc. 
Bane WY S aus nlust of na ee had to These “Universal  tnstru- | 
i devoted to planning and reconstruction. menls cubody the very Jatest 
However, as soon as circumstances per- ! advances In the art of radio 
mitted. I returned to the task. Although oon ae ee er ie 
a ae o. a ‘ : Cy L Fy s 
1 knew that higher electro-motive forces of this irpe. Every detail In | 
were attainable with apparatus of larger thele design has been carefully 
dimensions, | had an instinctive perception ee ou: ae as nian ete 
" j 4 ‘ ; AT ompi With 
that the ob ect could be accomplished by svieutifie accuracy to glre max- 
the proper design ot a comparatively small ins results when propecly 
and compact transformer. In carrving on ; : ised, Materlats and workman- 
tests with a secondary in the form of a Regerative Receiver, 200-2500 meters Ship are of the highest quality. 


Every plece of “Universal” apparatus must pass a Series of rigid tests before being 
alluwed to leave te factory, and we unconditionally gurrantee every piece of “Universal” 
apparatus to be exactly as represented, and witl cheerfully refund the purchase price if the 
iustrument fails to make Eood fer any reasen. 


Pe 7 + 
their mutual action. Profiting from this Write To-day for Free Catalog 


observation | resorted to the use of a high UNIVERSAL RADIO MFG. CORPORATION 


I 
| 
k 
| 


flat spiral, as illustrated tn my patents, the 
absence of streamers surprised me, and it 
was not long before | discovered that this 


! 
a a. | 
iret am article by T. C. Martin which ap- | : 
was due to the position of the turns and 


able diameter stuthciently separated to keep ELMIRA. NEW YORK 


down the dtstributed capacity, while at the 
(Contitued on page 176) 
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De Forest's < Catalog 


illustrating and describing the very 
latest and best in 


RADIO APPARATUS 


For Discriminating Users 


is ready for mailtng. Complete in- 
formation regarding the De Forest 
“Unit” Set, “Honey Comb” Coils 
(a radical departure from previous 
forms of apparatus), vartable air 
and fixed condensers, wavemeters, 
varlometers, detectors, etc., will be 
sent upon receipt of 10c to defray 
postage, 


De Forest Radio Tel. & Tel. Co. 


1391 Sedgwick Ave. New York City 


WANTED 


Immediately 


IRELESS operators are in 

demnand owing to the expan- 
sion of our Merchant Marine. 
Pay has increased to $110 per 
month plus all expenses. 


HE Y.M.C.A. Radio Schools 


give thorough practical courses 


with individual instruction. Our 
graduates fill responsible posi- 
trons. 


‘ae iS your opportunity. 
Classes now forming. Excel- 
lent dormitory facilities. Complete 
laboratory equipment. Write to- 
day for illustrated booklet. 


Y.M.C.A. 


NEW YORK CITY 


Brooklyn Branch: 


Marcy Ase. Near I)’way 
Tet. W'maburg 3260 


Manhattan Branch: 


1454 Fast Kéth St. 
Tel. 


lanoz 605] 


re 





WANTED 


for our lina of 


Electric Farm Lighting 


Plants 
» Good money-making propmal- 
tlen, Iberal commission. $300 
required Write for tcrma 
We allen eel) Garage Eauylp.- 
ment, Storago Battertes. Bat. 
fery Charging Generator, 
Motora. Tungar Rectifiers, 
etc, «ataln? free. 


Watson Bhectric Co. Depi. 16, 122 Michegac Av. Chicago 


COUNTY AGENTS 





ELECTRICAL EXPERIMENTER 


Amateur Radio 


Restored 
(Continued from page 13)) 





plaything only or Just a mere hobby. 

The LExvectricaL EXvertmeNnteR thru the 
RADIO LEAGUE OF AMERICA shall 
be only too glad to publish letters from 
amateurs suggesting new ways and means 
to benefit the canse of Radio Amatcurism, 
our coluinns being open to all worthy sug- 
MESLIONS. 

While for the present there is nothing 
to be feared of adverse legislation, still it 
is impossible to forccast that sich Icgisla- 
tion will not be attempted in the future. 
We have won the freedom of the ether 
due to the splendid cooperation of Radio 
Amateurs in this country, and if we have 
won once we will win again. 

The RADIO LEAGUE OF ANERICA 
is a Clearing house for all Radio Amatcurs 
in the United States, and today has morc 
members than any other league, but it has 
not enough members. It wishes to have 
every amateur as an curolled member. The 
membership of the Radio League, estab- 
lished in 1915, is gratuitous. There are no 
dues or fees to be paid. All] the League 
wants is the name of every amateur and 
his address, so that first of all, :{ a na- 
tional emergency arises, the Government 
can rely on the amateurs for quick com- 
munication. Also iu case adverse legisla- 
tion should be attempted, the League 
wishes to notify every member immediately, 


Ww 


t 


Station. 
Saud | herewith desire to apply 
OF AMERICA. 


the privileges of a regular member. 


SQOMLMGATUMPATOUCUAANMOCOULMON CCG MEN CAUDAL Tv Meera PT SELATAN NELSON 


as it did last December when the freedom 
of the ether was threatened. 

We ask every amateur who is not a 
membcr of the League to sign the blank 
appended herewith. It costs nothing Dut 
a 3-cent stamp to do so. Every enrolled 
amateur is entitled to the membership cer- 
tificate free of charge which is mailed to 
all members. The membership of the Radio 
League of Amcrica now comprises 2) ,309 
members. If you are not a member at the 
present time, you should enrol] at once by 
all means. 


LONG LIVE THE RADIO AMA- 
TEUR! 


A NEW TYPE OF TRANSFORMER. 
(Continued from page 139) 


(Nos. 20 to 30 gage), and is twelve inches 
long. The cxact diameter cannot be given, 
but it must be slightly smalter than the in- 
side diamctcr of the secondaries, usually 
from one to one and one-half inches. 

The primary can consist of tliree pounds 
No. 16D. C. C. which when connected in 
serics with an adjustable reactance or rheo- 


ZOUPPVAUUARU UU EDEL PET OUEAL/QOE ATUL AUDA PAR CEDEO DANG SSMOT OUT MENTAL QOT SCONCE AN RLCOUD ONO SUASUCHHE DATONG ANNE ANAND PCLUODUAULOUAMUCGUU EUAN SALUT ECE AADMNMN THUAN SETAE MUTUAL 


Application for Membership in the Radio League of America 


THE UNDERSIGNED, a Radio Amateur, am the owner of a Wireless 
My station has been in use Since............0005 
for membership in the RADIO LEAGUE 
I understand that the Radio League of America is a National 
Scientific Organization for the pursuit of the Radio Arts. 
upon to pay membership fees, or dues, and once enrolled 1 am to share in all 


Upon receipt of this form properly filled out you are to send ine your eight- 
page booklet describing the purpose of the League, rules, ete. 


eeeoeeweeeeveveveeee ee 


eevee er ee ees te ooeve es eeu 


Mail this blank to Radio League of America, 231 Fulton St., New York City. 


1919 


June, 


stat, will give a power range of approxi- 
maicly two to six amperes. 

The core is wound with two or three 
layers of Empire cloth, and then the pri- 
mary wire is wound on, Between the pri- 
mary and cach secondary should be placed 
a hard rubber disc about an inch wider than 
the secondaries, and then the secondarics, 
covered with Empire cloth, are slipt in 
place. 1f a hard rubber disc is not avail- 
able, three or four layers of the Empire 
cloth may be used. reat care must be 
taken with the insulation on account of the 
peculiar construction, and it is especially 
necessary that the insulation along the core, 
between primary and secondaries, be well 
taken care of. Connections for the sccon- 
daries are shown in the diagram (2). 

When properly constructed, a thick spark, 
the length depending on the secondaries 
used, will be obtained. The transformer 
has proved especially good in use with a 
rotary gap. 

A transformer constructed along similar 
lines, using two secondaries from a three- 
mch ‘spark coil, has been giving ime excel- 
lent service, and | hope other amateurs will 
have a similar experience. 


Contributed by WM. HOLLADAY. 


GERMANS’ WIRELESS CODE 


Dr. J. A. Fleming, ina lecture on “Electric 
Wave Telegraphy” at the British Royal In- 
Stitution, revealed the fact that the Ger- 
mans had, during the war, conveyed much 
important information from Tuckerton 
radio station in America by a code which 
was dependent on a certain method of 
“spacing,” being otherwise harmless. 


qe @¢@@8@ we e@ane 


I will not be called 


THUAUNEVIA NOONE TA OUT E AQUT DNA OU CHAO TDEL A RESMO TE A EOD AAT STUDD Aas ANA ETA ASH TAH NOEs 


HUUNOUSUONALOQMBTOUAPOQLRUMOUONULEVOTVOQCCQENU MOU RDUGLOUOONDGGUaUsOUONNAS Un eYObOnLANFOC19ECQ NOLAN ANUAERPONLES4a0UAYANeST1 deren aNEVE2 POOLE AOE DE TTA SO Re Mn es 


“I Would Not Part 
with it for $10,000”, 


So writes an enthusiastic, Pein 
customer. In like manner testify over 
100.000 people who have worn it. Con 
serve your body and life first. 


The Natural 
Body Brace 


Overcomes WEAKNESS and 
ORGANIC AILMENTS of 
WOMEN AND MEN. 
Develops erect, graceful figure. 

Brings resiful relicf. com- 
fort, ability to do things, 
health and strength. 


Wear It 30 Days Free dren 


at Our Expense Also 
Does away with the strain and pain of standing and 
waiking: replaces and Pepposts misplaced internal 
organs; reducesentarged abdomen: straightens and 
strengthens the back; Corrects stooping shoulders; 
develops lungs, chest and bust: relieves backache, 
curvatures, nervousness, ruptures. constipation. 

mfortable and easy to wear. 


Keep Yourself Fit 


Write today for illustrated booklet, measurement 
blank, ete., and read our very liberal proposition. 


HOWARD C. RASH, Pres, Nature] Body Brace Co, 
286 Rash Hulliding SALINA, KANSAS 
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NOW 


Enter This New Field of 
Greatest Opportunity 





OW that peace is here wireless offers the greatest opportunity 
of the day to the young mcn of America. The expcrimental 
stage has passed. Wireless now equals in importance teleg- 

raphy and telephony, and if the present commercial wireless pro- 
gram 1s carried out, it may supplant them by the end of 1919. It 
has earned its place among the great commercial industrics of the 
earth. So great has been the development and growth of Wireless 
in recent years that there is now a tremendous shortage of operators. 


Peace Increases Demand 
For Wireless Operators 


Actually thousands upon thousands of Wireless Operators, In- 
spectors, Mechanics, Electricians, and Radio Draftsmen will be 
needed for permanent “peace time” wireless positions at bigger 
salaries than have ever before been paid. 


Peace means a bigger demand for men in every branch of wireless 
and is opening up new fields of Commercial Wireless activity which 
will fairly revolutionize present methods of communication. 


No Previous Experience 
Necessary 


You Can Learn Wireless In Ten Weeks In Your Own Home, 
through our practical home study wireless course. No previous 
experience or training is necessary in order to become a Successful 
Wireless Expert With our help you can quickly qualify for a 
good position at big pay. Many of our students have secured 
positions before completing thc course. You will make rapid 
progress from the start because our course is based on actual 
practice and teaches you what you will need to know to make a 
big success of Wireless work. 


Get Your Instructions From 
the Nation’s Capital 


(Our Course is endorsed by U. S. Government Officials.) 


The National Radio Institute headed by authorities who bave 
heen closely allied with government training of students, was 
established in 1914 and is the first school in America to success- 
fully teach Wireless by Mail. The work is under the direction of 
J. E. Smitb, E. E., director of the Radio Department, Howard 
University, and E. R. Haas, formerly of the Radio Division of 
Yale University. 


We now have students throughout the world. Our location in the 
Nation's Capital together with the standing of our officers and 
their wide acquaintance among government officials, connected 
with Wireless activities, place us in position to give our students 
the best instruction obtainahle and to be of the utmost help in 
assisting them to secure good paying positions. 


Travel and See the World 


If you want to travel and see the world—go to foreign countrics, 
and increase your knowledge of world affairs, Wireless offers you 
the chance of a lifetime. However, you are not obliged to travel, 
but may sccure a permanent position at one of the big Land 
Stations, Railroad, Telegraph, or Steamship companies, if preferred. 








ELECTRICAL EXPERIMENTER 


Learn WIRELESS — 








Pay as You Go Along With 


Your Lessons 


Our plans of payment bring a wireless education within the reach 
of anyone who desires to learn. A smal] payment down on our 
convenient payment plan, and small following payments, enables 
you to earn the cost of your tuition while actually learning to be 
a wireless operator. 


Earn up to $250.00 
per Month 


In the short period of ten weeks we can make of you a wireless 
Operator, a man with a profession, independent, and not subject 
to the rise and fall of wages in the labor market. Salaries are as 
high as $250.00 per month. We give you this training at home, 
by mail, in your spare time. [t is not necessary for you to lose 
any time from your work to take the course. Then when you 
have received your diploma from us, we help you find a good 
position. 


FREE INSTRUMENTS TO 
EVERY STUDENT 


In addition to text books, lessons and personal instruction, we 
send you, while taking our course, a Home Practice Set consist- 
ing of a standard sending key and buzzer, and a Universal auto- 
matic wireless transmitting and receiving set. These instruments 
are ag to every student. No other school can offer you what 
we do. 


Announcement - - 


Opening of Norfolk School 


The demand for our Course has grown to such an extent thut we are naw 
preparing to apnen a school in Norfolk. Va., whieh will be under the 
nanagement of Mr. A. H. Van Nostand, Radio t{ispector of the Third 
Radio Ptstrict. 


Our hooklet, “WIRELESS, the Opportunity of To- 
day”, gives you complete Information in regard to our 
course, the quick and easy methods by which you ean 
master wireless and other Important facts you shanutd 


know. It is free. Just mail the coupon. No oblir¢a- 
tion whatever ou your part. 


2 — oe oe ome @ MAIL THIS COUPON TODAY 60 =o cee ee oe 
NATIONAL RADIO INSTITUTE 


i 

i Department 74, Washington, D. C. 

} 

I Send me, free of charge. your booklei, ‘‘Wlreless, the Opportunity of 
' Today,’ with full partlenlars regarding your famous 10 weeks Home 
i Study Course, and your Special Free Instrument Offer. 

| Bei ry ELT lS 8 eee 

' 

| SRA Se aie ee ee TOTO TE, oa 0 one.o. 0.0 See hammssnninmemneanalia VIM 4 saercomersiewuy wee 
j ON Pile eraceramernsese : PUR UEEEE so 806 - ee ee sake se ee} oe “" 
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Wireless Receiving Ban Raised 


MESCO WIRELESS PRACTICE SET 


The Iraetlee Set comprises a regular telegraph 
key, without elreult breaker, a speciat tileh plteh 
buzzer, one cell Red Seal liry Battery, and four feet 
af green silk covered flexible cord 

The key ond bizzer ure monueated on a highly fin 
ished wood base, and three niekel plated btoding 
}eests ore so connected tlhitt the set may be used for 
tye diferent purposes 











Elst Neo. Price 
342) Telegenph Practive set, with Battery and 
t“atral “<2 .$3.24 





Weighs 4 Ibs. packed. 
Price does nat include pastage. 


Vi ESC Combination Practice’Set for Learning the Morse and Continental 
Visual andjAublble Codes 

This oatfit is the euty cellable instrument which wilt 

enible students to become protcleut opetatots iu che 

LC S Naval Service, because it is equiyped whth yu 

buzzer and wisiature lanp enabling the nser to inaster 

both the visual and audible signals quickly 


List No. 52—-Practice Set with Red Seal Battery 
and Cord . $4.05 


eat eee @#@ sete *@ ee *e*@ nen en eaeeeaneeni 





Weighs 3 ibs. Dacked. Price does not include postage. 


MESCO RADIO BUZZER 


This buezer maintains «a constant note and js recuimnended as 
an excitvr for checking waveimeters where pure note and ampte 
energy are required 

It cousists of practically a closed circuit Held of Jow relnet- 

an¢ee, having ao steel armainre to which its riveted a= strap 
supporting a movable contact. The armature tension is adjust- 
able bY invanus of a screw with a mitted head large enough to be 
easlly and permanently adjusted with the fingers. The statianary 
contuct Is adjusted by means of a similar serew. The magnet 
coils are connected ln serles with a total D. C. resistance of 3.4 
olims. Shiunted across these eoils ts a resistance having a D. C. 
value of 3 olims. This shunt etiminates all sparking such as 
eerurs at the break on ordinary radio buzzers and the energy 
aved thereby is transferred inte any oscillating eireult eon: 
nectea (O it, the resull being that this buzzer as eonstricted 
radiates Ave times more energy than any other existlng type. <All connecting wires liable to be 
brokeu are etiminated. Coutacts are of genutue ptatinuni, which {s essential in order to maintain a 
cunstsat note. The parts are mounted on a Condensate base to insure constancy in operation. 


Diameter 2 in., helght 14. in. The eap is attached to the base by a bayonet joint. 
Taist No 


35 Mesceo Radio Buzzer ............ 
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We Carry a Large and Complete Linejof Standard Wireless Material Recognized 
by Experts as such with Competent Experienced Wireless Attendants in Charge 


Send for the New Edition of Our Catalog W28 


It ts Docket size, contains 264 fages. with over 1,000 iltustrations. and describes in plain, clear 
language all about Bells, Push Buttons. Batteries. TeteDhone and Wiretess Telegraph Material. Etec- 
tric Toys. Burglar and Fire Alarm Contrivances, Electric Catt Betis. Etectric Alarm Clocks. Medical 
Batteries. Motor Boat Horns, Electrically Heated Apparatus, Battery Connectors, Switches, Bat- 
tery Gauges. Wireless Telegraph Instruments, Ignition Suopiies. etc. 


Manhattan Electrical Supply Co., Inc. 


NEW YORK: CHICAGO: ST. LOUIS: 
Iv Park Place 1144S. Wells St. 1106 Pine St. 


San Francisco Office: 604 Mission St. 


A New Bulletin of 


Experimental Radio 
Apparatus 


That embodies the most modern principles of radio 


engineering and design, backed by the reliability 
of twelve years experience in the manufacture of 
Radio Instruments, will be mailed upon request. 


CLAPP-EASTHAN COMPANY 


143 Main Street Cambridge, Mass. 
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My Imventions 


By Nikola Tesla 
(Continued from page 173) 
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sate Utne preventing undue accumulation 
of the charge at any point. ‘The applica- 
tion of this principle enabled me to pro- 
duce pressures of 4,000,000 volts, which 
was about the linut obtainable in my new 
laboratory at Houston Street, as the dis- 
charges exlended thraugh a distance of lo 
feet. A photograph of this transmitter 
was published in the Electrical Review of 
November, 1898. In order to advance fur- 
ther along this line | had to go into the 
open, and in the spring of 1899, having 
completed preparations for the erectiim of 
a wireless plant, | went to Calurado where 
1 remaimed for more than one year. Here 
1 introduced other improvements and re- 
fnements which made it possihle to gener- 
ate currents of any tension that may be 
desired. Those who are interested will tind 
soine information in regard to the experi- 
ments | conducted there in my article. “Phe 
Problein of Increasing Human Energy” in 
the Century Aayasine of June, 1900. to 
which | have referred on a previous occa- 
sion. 


The Magnifying Transmitter. 


I have been asked by the Evecrricat Ex- 
PERIMENTER to be quite explicit un this sub- 
ject so that my young friends amoung the 
readers of the magazine will clearly under: 
siand the construction and operation of my 
“Magnifying Transmitter” and the pur- 
poses for which it is intended. Well, then, 
in the first place. it is a resonant transfor- 
mer with a secondary in which the parts, 
charged to a high poleniial, are of con- 
siderable area and arranged in space along 
ideal enveloping surtaces of very large radii 
of curvature, and at proper distances from 
one another thereby insuring a small elec- 
trie surface density everywhere so that no 
leak can occur coven tf the conductor is 
bure. tis suitable for any frequency, from 
a few to many thousands of eycles per see- 
ond, and can be used in the production of 
currents of tremendous volume and ioder- 
ate pressure, or of smaller amperage and 
immense electro-motive force. The maxi- 
mum electric tension is merely dependent 
ou the curvature of the surfaces on which 
the charged elements are situated and the 
area of the Jatter. 


100 Million Volts Possible. 


Judging from my pasi experience, as 
much as 100,000,000 volts are perfectly 
practicable. On the other hand currents 
of many thousands of amperes may be ob- 
tained in the amenna. A plant of but very 
inoderate dimensions is required for such 
performances. Theoretically, a terminal ot 
less than 90 feet tn diameter is sufficient 
to develop an electro-mutive force of that 
inagnitude while for antenna currems of 
from 2,000-4,000 amperes at the usual fre- 
quencies it need not be Jarger than 30 feet 
in diameter. 

In a more restricted ineaning this wire- 
less transinitter is one in which the Hertz- 
wave radiation is an entirely neglible 
quanuty as comparcd with the whole 
energy, under which cendition the damp- 
ing factor is extremely small and an enor- 
mous charge is stored in the elevated capa- 
city. Such a circuit may then be excited 
with impulses of any kind, even of low 
freqnency and it will yield sinusoidal and 
continuous oscillations like those of an 
alternator. : 

Taken in the narrowest significance ot 
the term, however, it 1s & resonant trans- 
former which, besides possessing these 
qualities, is accurately proportioned to fit 
the globe and its electrical constants and 
properties. by virtue of which design it be- 
comes highly efficient and effective in the 
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wireless (ransmuission of energy. Drslance 
is then absolutely eliminated, there heme 
no diminution in the intensity of the traus- 
mitied impulses. It is even possible to make 
the actions facrease with the distance front 
the plant according to an ¢xact mathemati- 
eal law. 


This invention was one of a number com- 
prised in my “World-System” of wireless 
transmission which I undertook to cominer- 
cialize on my return to New York in 1900, 
As lo the immediate purposes of my enter- 
prise, they were clearly outlined in a tech- 
nical statement of that period from which 
I quote: 


“The ‘World-System’ has resulted from a com- 
bination of several original discoveries made hy 
the inventor in the course of long continued re- 
Scarch and experimentation. It makes possible 
not only the instantaneous and precise wireless 
iramstitission of any kind of signals, messages or 
choractrrs, to all parts of the world, but also the 
imirrcommection of the ¢xisting telegraph. tele- 
ghent, and other signal stations without any change 
it sbeir present equipment. By tts means. for 
amstonce. a telephone subscriber here may call up 
amii talk fa any other sublscriher on the Globe. An 
mcapcheare receiver. not ee than a watch, 
vil] emable bim to listen anywhere, on land or s¢a, 
es @ sgeech delivered or music played in some 
ther place, however distant. These examples are 
cited ficrély to give an idea of the possihtlities of 
hit g@reaq scientific advance, which annihilates dis- 
ianee atic makes that perfect natural conductor, 
the Earth, available for all tbe innumerable pur- 
goses which human ingenuity has found for a 
Hibewire, One fa Ceara result of this is that 
wiy devier capable of being operated thru one or 
mire wares (at a distance ohviously restricted) can 
likewise be actuated, without artificial conductors 
and with the same facility and accuracy, at dis- 
ia‘ides to which there are no limits other than 
thime imposed by the pbysical dimensions of the 
lelohy, hus. not only will entirely new fields for 
conmetcial explottation be opened up by this ideal 
liiethod o£ transmission hut the old ones vastly 
elfen’ 

“The “World-System” is based on the applica- 
Hon of the following important inventions and 
discoveries: 


“). The ‘Teslo Transformer.’ This apparatus 
is if the production of electrical vihrations as 
revuluuomary as gunpowder was in warfare. Cur- 
remls milimy times stronger than any ever generated 
in ihe cieual ways, and sparks over one hundred 
feet long, have heen produced by the inventor 
dit ae instrument of this kind. 

S20 The ‘Magnifying Transmitter.” This is 
Tesia4 best invcution—a peculiar transtormer spe- 
ciotle adapted to excite the Earth. which is in the 
tfanismsifsian of electrical energy what the tele 
scope be i astronomical observation. By the use 
oi Yhie marvelous device he has already set up 
electrical provements of greater intensity than those 
af lightning and passed a current, sufficient to light 
inor® than two bundred incandescent lamps, around 
the 4ialohe. 

ME The ‘Tesla Itreless System.” This system 
comprises a number of improvements and is the 
aniy meaus known for transmitting economically 
electrical emergy to a distance without wires. Care- 
ful bests and measurements in counection with an 
experimental station of great activity, erected by 
ihe inventor in Colorado, have demonstrated that 
mower kim any desired amount can be conveyed, 
clear geruss the Glohe if necessary, with a loss 
not exceeding a few per cent. 

a Thy ‘drt of Inditidualicotion.’ This in- 
cemtion of Tesla is to primitive ‘tuning’ what re- 
hmed ianvwage ts to unarticulated expression. It 
takes possible the transntission of signals or mes- 
‘agen ahelutely secret and exclusive hoth in the 
wtive aod passtve aspect, that is. non-interfering as 
wrll an mun-interferable. Each signal is hike an 
ceditidgal of unmistakahle identity and there is 
cirtuall: mo hmit to the number of stations or 
iittvureots which cao be simultaneously operated 
awhour the slightest mutual disturbance. 

=5 Tie terrestial Stationory Wactes.”” This 
wonpilerful discovery, popularly explained. means 
that the Earth is responsive to electrical vihrations 
of dednite prtch just as a tuning fork to certain 
waves of sound. These particular electrical vihra- 
tions, capahle of powerfully exciting the Glohe, 
lend themselves to innumerable uses of great im- 
portance commercially and in many other respects. 

"The first ‘“World-System’ power plant can he 
put iD operation in nine months. With this power 
plant it will be practicable to attain electrical ac- 
tivities up to ten million horsepower and it is de- 
signed to serve for as many technical achievements 
as are possihle without due expense. Among these 
the following may he mentioned: 

(1) The inter-connection of the existing tele- 
graph exchanges or offices all over the world; 

“(?) The establishment of a secret and non- 
interferable government telegraph service; 

“(3) The inter-connection of all the present 
telephone exchanges or offices on the Globe; 

“(4) The universal distribution of general 
news, by telegraph or telephone, in connection with 
the Press: 

“(5) The establishment of such a ‘World-Sys- 
tem’ of intelligence transmission for exclusive pri- 
VATE ses 

6) The interconnection and operation of all 
stock tickers af the world: 
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$15,000.00 
COMPLETE WIRELESS OUTFIT 
For Sale 


General Description 


> 15 KVA Motor Generator set. Motor is 440 volt, 120 cycle. 4000 R P M type. built - 
> to stand heavy overloads for indefinite lengths of time. Generator same specilica- = - 
tions. Set is No. 3 phase, conplete with all controls, starters, meters, ete. , 


Three transformers, Discharger of Rotary Type, condenser, ete. 


Induction transformer ot sufficient size to be used on any wave length up toe 2000 
meters with a 650 1oot antennac. 


Capacity of apparatus without extending :— 
800 miles at day. 
2800 miles at night. 
. Installed at a cost of over $15,000.00 


Fret se BE Be eB ER BE Pe 


The equipment comprising this outfit was the very highest type that could be bought: it 
is complete—ready to erect and operate without the purchase of other apparatus. Was in 
daily use when ordered sealed for the duration of the war. The outfit has been coinpletely 
overhauled and is guaranteed to be in first class operating condition. 


For further information, price, etc., address 


Box 100, “ Electrical Experimenter 


PS lt = 


pres 
PHONOGRAPH easi/y/ 


TREMENDOUS SAVING IN COST 


—,, You don’t need to be a cabinet maker. We 
~—se have made, it an easy and a pleasant job with 


O Sh a fe, d Pl We furnish blue prints, diacrams. 

tor, d all tal Pp — 
Ca" imp I 1€ ans plete, You build the cabinet and 
assemble. A few hours’ work, and you will have as fine a type of pbunograph 


as ahy produced. and aft a price away below what you would pay 19 a @tore. Of 


Keep the Savings in Your Pocket 


Your machine will play all records, will have & wonderful tonal quality, excelled by 
none. No need now for any family to be without a phonograph because of the cost 
THE MAKAFONE solves the problem. BUILD IT YOURSELF AT LESS THAN | 
| ONE-FOURTH REGULAR COST. but equal to the high priced cabinet macbines. | 
Free Recorda with each outfit. SEND TODAY FOR FREE CATALOG and full | 
Particulars of our wonderful offer, Jfany a manufacturer got his start in this | 
woy. Why not you? Guild machines ond seil fo duur friends. Ask us about thts. 


ENTS TTENTION os oy oe ee ee a ae a 
Qe eee es this machine from I WRITE TODAY! 


our plana at = Profit of $50 to $75 each, 

Others are selling two and three a week. g MODERA PHONOCRAPH SUPMT (CO, 

Here ja your opportunity to make big 104 Springe: Bldg, 313 Se. Clason Si, Chcape, OL 

* money and become independent. Piess- Genuernss: Please pend me full parbeulars of seed 
ant and profitable work. START TODAY. Masafooe prepositien, exttout obligauen te Aa. 


To = Ng @ isa a? 9 * fe nese ie eee bartuimeh® 
THE MALAFONE Bout 1 Meee Bue TSS Cae Se ngs Sr: jpjepseeee sae eh inak ee 
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Boys! You Can Make Your Own Electrical Ap- 
paratus with the aid of these wonderful books 


Home-made Electrical Apparatus 


By A. M. Powell 


Three wonderful hig books. chuck full of just the sort of information 
| you have beea Isoking for and at a price within reach of Four pocket book. 
714 Each volume Js printed on heary paper. contains 75 Pages and over 60 
| ilustratians. complete working drawings for making every sart of electrical 
apBarafus. Writlen so yott can understand them. The price is only 25 
cents pert caby—practically the cost of publication. See partial table of 
contents helow and order now. The supply is limited. 
Val 1 Contains working drowinge and directions for making all sorts of Static \a- 
ae Apparatus, Home-made Batteries. Storage Cells, Transformers, Recti- 
l ae in , Val. Il eontains working drawings and directions for all sorts of Voltmeters. Am- 
; rT | meters. Galranometers, Switches, Rheostats, Telegraph Keys. Sounders. Telephones. 
Shocking Coils. Spark Coils. Exteriments, etc... ete. 
Vol. Gi. contains neat drawings and directions for making all sorts af Dynamos. 
Motors. Electrie¢ Engines, Miniature Lighting Plants. Wireless Telegraph Apparatus, 








Any af these wonderful books will be sent ta you postpaid for 25 cents. 


| i. a a Tesla Cails. Wireless Teleohone. Electroplating. Experiments. ete. etc. 


COLE & MORGAN,Unc., Publishers and Booksellers 
, ! P. O. Box 473, C. H. Sta., New York City 


For Vol. 1, 2, 3, 4, 5 


ELECTRICAL EXPERIMENTER 1 Se 
SCIENCE & INVENTION EXPERIMENTER PUBL. CO. 


Book Dest. 231 Fulton St,N.Y. 








Vou benefit by mentioning the © Electrical Fepertméenter” ahen writing te advertisers, 







ELECTRICAL EXPERIMENTER 
D U CK S Wireless & Electrical 
Catalog is now as it always has been, the largest and most 
eomplete and dependable Wireless Catalog published. Mailed 
for 12c in slamps or coin which may he deducted on first order 


of one dollar. Catalog not sent otherwise. This catalog costs us 
twice the price of other catalogs. 














Everything in wireless cearth cchile is listed in this catalog. The experienced amateur will tell 
you to see our catalog before buying. You are thereby insured against an uawise ree: Mt 
is the Beocon Light to guide you right in the selection of your wireless apparatus. No bigger or 
better valucs are obtainable clsewhere. Send for revised price list. It is yours for the asking. 


THE WILLIAM B. DUCK CO., 230-232 Superior St., Toledo, Ohio 


RADIO BULLETIN 


The great impetus given to radio development during 
the war is fully symbolized by our new line of high 
grade radio apparatus. Electrically and mechanically 
modern and distinctive. 


Send for free bulletin 


A. H. GREBE & COMPANY 
RICHMOND HILL NEW YORK 


“BUNNELL?” Goods 
are ALWAYS RELIABLE 


. oe JUST 
end for Wireless Manual No. 40E. G37 





Our Condensers, Transformers, Head Sets, 
etc., are the acknowledged standard of High 
Grade Radio Apparatus. 


is the Best, Cheancst and 


i 
rf 
The JOVE Most Reliable Detector. 


Sample by mail for $1.44. 


J.H. BUNNELL & Co., Inc., 32 Park Place, NewYork 








—, Radio Amateurs <—— 


Write us today for a Free Copy of our New Bulletin of latest Radio Apparatus. 

We handle the products of fifty-three manufacturers of Radio Supplies and can 
| take your order for any piece of Wireless Apparatus on the amateur market. 

Buying your radio apparatus through us will be as much to your beneft as to our 
| profit. One order and one stamp will cover your entire needs. 


Take Advantage of Our Free Information Department 


where our Radio Expert is at your service. 


Our Bulletins are now ready for Free distrihution and supplements will be issued at {requent inter- 
| vals. .X postcard will bring you our Latest Bulletin and put your name on our Mailing List. 


NATIONAL RADIO SUPPLY CO. 
| Dept. 100, 1405 U Street _ Washington, D.C. | 





aS MONEY INIT" 
“jA-=LEARN TELEGRAPH 


—|- MORSE AND WIRELES 
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TEACH YOURSELF 


In half the usual time, at trifling cost, with the 
wonderful Automatic Transmitter. THE OMMIGRAPH, 
Sends unlimited Morse or Continental messages, at 
any epeed, just as an expert operator would. 


Adopted by U.S. Gey’t. 


OMNIGRAPH MFC. CO. 
39L Cortlandt St. New York 





4 etyles. Catalogue tree, 


You bencht by mentioning the “Electrical Experimenter” when writing to advertisers. 
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(7) The establishment of a ‘Warld-Systen’ af 
wusient distribution, ete; 

“(8) The universal registration of time by 
cheap clocks indicating the hour with astronomicsal 
precision and requiring na attention whatever; 

09) The world transmission of typed or handl- 
written characters, Ictters, checks, ete.; 

“(10) ‘The establishment of a universal marine 
service cnahling the navigators of all shups to steer 
penieet’y wilhout compass, to determine the exact 
ecation, hour and speed, to prevent collisions anid 
disasters, ete.; 

“(11}) The inauguration of a system of work: 
printing on land and sea; 

*(12)) The workl reproduction of photo raphic 
pictures and all kinds of drawings ar records.' 


| also proposed to make demonstrations in 
the wireless transinission of power on a 
smal] scale but sufficient to carry convie- 
tion. Besides these I referred to other and 
incomparably more inportant applications 
of my discoveries whieh will be disclosed at 
some future date. 

A plant was built on Long Island with a 
tower 187 feet Ingh, having a spherical 
terminal about 68 feet in diameter. These 
dimensions were adequate for the transmis- 
sion of virtually any amount of energy. 
Originally only from 200 to 300 K.W. were 
provided but I[ intended to employ later 
several thousand horsepower. The trans- 
mitter was to emit a wave-complex of spe- 
cial characteristics and I had devised a 
unique method of telephonic control of any 
amount of energy. 

The tower was destroyed two years ago 
but my projects are being developed and 
another one, improved in some features. 
will be constructed. On this occasion [ 
would contradict the widely circulated re- 
port that the structure was demolished by 
the Government which owing to war con- 
ditions, might have created prejudice in the 
minds of those who may not know that the 
papers, which thirty years ago conferred 
upon me the honor of American citizen- 
ship, are always kept in a safe, while my 
orders, diplomas, degrees, gold medals and 
other distinetions are packed away in old 
trunks. If this report had a foundation | 
would have been refunded a large suin of 
money which I expended in the construc- 
tion of the tower. On the contrary it was 
in the interest of the Government to pre- 
serve it, particularly as it would have made 
possible—to mention just one valuable re- 
sult—the location of a submarine in any 
part of the world. My plant, services, and 
all ny improvements have always been at 
the disposal of the officials and ever since 
the outbreak of the European conflict 1 
have been working at a sacrifice on several 
inventions of mine relating to aerial naviga- 
tion, ship propulsion and wireless transtnis- 
sion which are of the greatest importance 
to the country. Those who are well in- 
formed know that ny tdeas have revolu- 
tionized the industries of the United States 
and [ am not aware that there lives an in- 
ventor who has been, in this respect, as 
fortunate as myself especially as regards 
the use of his improvements in the war. I 
have refrained from publicly expressing 
mysclf on this subject before as it seemed 
improper to dwell on personal matters 
while all the world was in dire trouble. I 
would add further, in view of various 
rumors which have reached me, that Mr. J. 
Pierpont Morgan did not interest himself 
with me in a business way but im the saine 
large spirit in whieh he has assisted many 
other pioneers. He earried out his gener- 
ous promise to the letter and it would have 
been most unreasonable to expeet from him 
anything more. He had the highest regard 
for my attainments and gave me cvery 
evidence of his complete faith in my ability 
to ultimately achieve what I had set out to 
do. 1 am unwilling to accord to some 
small-mninded and jealous individuals the 
Satisfaction of having thwarted tny efforts. 
These men are to me nothing more than 
mierobes of a nasty disease. My project 
was retarded by laws of nature. ‘The world 
was not prepared for it. It was too far 
ahead of time. But the saine laws will pre- 
vail in the end and make it a_ triumphal! 
SUCCESS. 
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Experimenters—_KNOBS 
BASES — INSULATION 


mm Fine black composl- 

sy ilaun base eultable for 

detector, fixed  con- 

censer, etc. The 

bottom has a cenrity 37 x 1%" x 44%. Over all 
dimensions 4%” x 2” x %”, Two holes far 
binding posts and two for fastening down to 
: tabte. Vost paid.....30¢ 


Knob 134 x 33 


Ilole through cenler for 
mounting. 
ast pald 20¢ 


Knob 11/16 x 21/32 
Hy 6 With 8/32 brass thread- 
ed bushing. 
Tost paid 200 


Contact polnis. switch levers, 
condenser plating. ete. 


Bakelite panels, about 
S6xiox Black XX 
o@x 19x 


19 x 19 x 3,16 Black XX 


A. H. CORWIN & CO. 
924 Kinney Building Newark, N. J. 





PREPARED! 


The lifting of the wireless ban 
finds the Newman-Stern Co. fully 
prepared to meet the increased needs 
of its customers. 


Tremendoias stocks of apparatus, wires 
and raw materials, accumulated and re- 
gerved for the day when amateur wireless 
would he resumed, now assure our ¢cus- 
tomers IMMEDIATE Service, 


Ninety-nine of every hundred orders 
will be shipped within twenty-four (24) 
hours fellawing their receipt. 


Preaenmt prices are in accordance 
whit) price-change echedule effective 
feb, 2, 1919, applying to Catalog 
f=2. 

Preant prices on eny item listed in 
Cetalig B-2 (Handy-Book) willl be 
pinged on request. 


G Newman: dtoun G 


CLEVELAND, OHIO 





ON’T PAY FANCY PRICES for | 


chemicals. Buy highest quality for low. 
esr pee. Our unique system of standardization 
guarantees you at all times the most for your 
eumey. Send today foranteresting iree booklet 


deumninng the money-saving, vaiue-giving, N-S | 


plan and listing hundreds of chepncals, chem- 
ecil gia ware, and apparatus, 


THIE BPLEAZOLE MAIL ORPER HOUSE 

hia Ger cee curelem se! & tue and crpen- 

a ppehen, had berenerged by Liastgltieipetons. ve 

oh wp three; deuettincoe Ip ateedt ac effet what we 
fekarmd fer bd) eld op Sew eapenenemal ¢ 

ree Go Bop meme pou ore aleay sured cd Saderd 

1 Sey, Fisedaca (jee, Meadard Packeg, Pri. 

THE YEESMAN-STERN CO 
ha EE CLEVELAND, & 





Not Toys But Real Apparatus 


the same a3 used hy all operating companies. 
You bad better send us your order immedlietely 
to insure prompt dellvery, as this equipment 
will not last long aot these prices. 
110 Volt Hand Generstors....3 bars. each $3.00 
4 bars, esch 4.00 
S or 6 bars. each 5.00 
Telephone transmitters with arms. ¢3ch.. a5 
Good ringers complete with belts, esch.... 30 
Telephone receivers, esch...... eS so 75 
Condensers, > to 2 M.F., @8Ch.......2005 50 
taduction coils, each......... » Sees: + .00 
Relays. esch ...... tls sues + 0 coetebeteee eins 1.50 
Repeating colls, e8ch........cssesecces -- 2.00 
Resi complete C.B. wall type telephone... 4.50 
Slightly used dry cells. per dazen........ 1.25 
Please send money-order or cash witb your order 
ELECTRICAL SPECIALTY COMPANY 
Dept. E, 48-50 So. Front 5t., Columbus, Ohio 
Dept. E, t28 So. iich]Se., Philadelphia, Pa. 
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Tesla Bulbs 


(Continued from page 13H) 





scriplion of the phenomenon, as secn in a 


buth without conducting clectrode. It 15 
observed under the following conditions; 

“When the globe L (Figs. 1 and 2) 1s 
exhausted to a very high degree, generally 
the bulb is not excited upon connecting the 
wire a (Fig. 1), or the tinfoil coating of 
the bulb (Fig. 2) to the terminal of the in- 
duction coil. To excite it, it is usually suf- 
ficient to grasp the globe L with the hand. 
An intense phosphorescence then spreads at 
first over the globe, but soon gives place to 
a white, misty light. Shortly afterward 
one may notice that the luminosity is un- 
evenly distributed in the globe, and after 
passing the current for some time the bulb 
appears as in Fig. 4. From this stage the 
phenomenon will gradually pass to that in- 
dicaicd in Fig. 5, after some minutes. hours, 
days or weeks, according as the bulb is 
worked. Warming the bulb or increasing 
the potential hastens the transit. 

"When the brush assumes the form in- 
dicated in Fig. 5, 1t may be brought to a 
state of extreme sensittveness to ¢lectro- 
Static and magnetic influence. The bulb 
hanging straight down from a wire, and 
al! objects being remote from it, the ap- 
proach of the observer ata few paces from 
the bulb will cause the brush to fly to the 
opposite side, and tf he walks around the 
bulb it will always keep on the opposite side. 
It may begin to spin around the terminal 
long before it reaches the sensitive stage. 
li’hen tt begins to turn around, principally, 
but also before, tt ts affected by a mag»et, 
and at a certain stage it is susceptible to 
magnetic influence to an astonishing degree. 
A small permanent magnet, with its poles 
at a distance of no more than two centi- 
meters, will affect it visibly at a distance of 
two meters, slowing down or accelerating 
the rotation according to how it is held rel- 
atively to the brush. I think I have ob- 
served that at the stage when it 1s most 
seisitive to magnetic, it 1s not most sensi- 
tive to electrostatic, influence. 

“When the bulb hangs with the globe 
L down, the rotation ts always clockwise. 
In the southern hemisphere it would 
occur in the opposite direction, and on 
the equator the brush should not turn at 
all. The rotation may be reversed by a 
magnet kept at some distance. The 
brush rotates best, seemingly, when it is 
at right angles to the lines of force of the 
earth. It very likely rotates, when at its 
maximum speed, in synchronism with the 
alternations, say, 10,000 times a second. 
The rotation can be slowed down or accel- 
erated by the approach or receding of the 
observer, or any conducting body, but it 
cannot be reversed by putting the bulb in 
any position. When it is in the state of the 
highest sensitiveness and the potential or 
frequency be varied, the sensitiveness 1s 
rapidly diminished. Changing either of 
these but little will generally stop the rota- 
tion. The sensitiveness is hkewise affected 
by the variations of temperature. To attain 
creat sensitiveness it is necessary to have 
the small sphere s in the center of the 
globe L,as otherwise the electrostatic action 
of the glass of the globe will tend to stop 
the rotation. The sphere s should be small 
and of uniform thickness; any dissymmetry 
of course has the effect to diminish the sen- 
sitiveness. 

“The fact that the brush rotates in a defi- 
nite direction in a permanent magnetic field 
seems to show that in alternating currents of 
very high frequency the positive and nega- 
tive impulses are of equal, but that one al- 
ways preponderates over the other. 

“Of course, this rotation in one direction 
may be due to the action of the two ele- 
ments of the same current upon each other, 
or to the action of the field produced by one 


| of the elements upon the other, as in a 
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HB 
(6-Baltery 
Charging 
Set 


cia 


= 
CHARGING AUTO BATTERIES 
will Pay $150 to $250 
Clear Profit Every Month 


All you need Is 11B Equipment. The buel- 
ness ts waltIng for yonu—right now. More 
cars are being driven than ever before, wlth 
batterles to recharge. and all new Fords are 
equipped with sloraye baltery. Start NOW 
tu get these blg steady profits. 


This HB 16-Battery Charger Can Be The 
Biggest Money-Maker In Your Garage 


Recharge | to 16-volt batterJes or equivalent in 12- 
or Z4evoll batteries at once. Current _eoatt 12 to 
L5e each. Owner pays 75e to $1.50. Figure thovw 
srofits, Compare them wlth ether branches of your 
usinesa! HB Chargers Jast for years—sturdy, 
economical. dependable. Ftnest materials and con- 
atruelion, Long service with guieck, ecleon. perma- 
ment profile, 


$57 Puts This Money-Maker in Your 
Garage on Money-Back Guarantee 


Balance In 10 monthly payments of $23 each 
Earmnirgs pay for machine. No eleetrical knowledge 
necessaty to Install or operale. Uses 2 or 3 phase 
cllyy evrrent. Furnished complete wlth 2 charging 
panels capable of charelng to § batterles each 
No bum-outs or expensive refewals. Nothing to 
wear out or break. Sold on HB Absolute Money- 
Back Guarantee. Order now—-yYou run no risk. ln 
ol $57 Check to this sd and mall ftodoy for trial 
order. 


Hobart Brothers Company, Box 6E, Troy, Ohio 


Successful Stanufseturers Since 18453. 


Commercial 
Telegraph Apparatus 
Bargains 


Standard twenty ohm 00 
Telegraph Sounders at 


Standard Telegraph 25 
Keys at 


110 Volt A.C. 
Dynamos 


each 


each 


79 


25 
2 each 


75 
e 6s 2 each 


For other bargains see pages 90 & 9] 
Skinderviken Telephone Equipment Co. 


Abbreviated Address 
STECO-2118-2136 N. Clark St. CHICAGO 





7Send To-day for then 
cé : ? e 93 
Electrical Worker's Friend 
drawings with complete instruc- 
tions for rewinding and reconnect. 
Or write for fpil particulara of thts rsluable book, 
SMITI & SMITH PUBLISHING CO. 


Ap electrical book of 66 motor a 50 
tng A.C. motors. Special at 
1524 LOWRIE ST., N.S., PITTSBURGH, PA. 





You benefit by mentioning the “Electrical Experimenter” when writing to advertisers. 
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110-V. TRANSFORMERS 


8 Volt Secondary 


Consumes so 
tule current 
will not more 
ofdinary meter. 


$] .00 


Postpaid 


No, 10 gitea 3 

: currventsa — 
aod 18 voles aecondary. Ideal for vcxecrimeite! 
\ standard tranafomuer. cuerantercd Complete | 
32,00 braver from thRis ast. 


Only $1.00 


32 
‘work, 


walla pins, Post peld 


NATIONAL TRANSFORMER CoO., 
Dept. 13, 3124 No. California Ave., Chicogo 


Literature deseritlng the shove end new oappsracus 
Is now reeds Also shows the Ine of sicressurles so 
Bich desired bY fhe ameteur. 

Mv kil. are of real berd rubbee: switel plots, 
Dinckoeg poots, ete.. are perfect, polbhed sid plated. 
SPECIAL 
Rovihl Diels for Condensers. Variometers. ete., nade 
of hard ruhteue. the hamlsomest tldug you can put on 

yeur set, Srmd 3e¢ stamp fer Bulletin. 


J. F. ARNOLD 


2082 Leaingion Ave. Nese 125th St.. 
EFareblished Ivive 


N. Y. 





“The Livest Catalog in America” 


Our big. vew electrical cyclopedle Z 












No. 20 i3 waltth®k for you. ?osl- 
tisely the most completa Wire- 
less and electrical calalog in 
Primt today, 1:80 Blg l*ages, 
500 illustrations 290 in- 
struments and afpara- 
tus, etc, Big ‘Treatise 













on Wlireless Teleg- 

raphy.’* 20 FREE tn ae 
wwurors for our | 60105, “FREE 
FRE EB? « 7, CS chop e- 
Wireleds 3 eee oat 









measures 42534 
Weight 42 1b. Meanu- 
thfad sui’ covers. 


Send 6 cents in siamps or 


coln for which we will send 
,ow latest Crclopedia Cxtalog 
No. 20 43 descrided, 
ELECTRO IMPORTING COMPANY 

231 Fulton St., New York City 





TELEGRAPHY 


Both wire and wireless, and Station Agency taught 
thoroughly and quickly. BIG WAGES NOW PAID. 
some of our recent graduates procuring $138.00 per 
month toatart. Great opportunities for advancement. Gur 
school the oldest and largeat—annual enrollment 600 atodents. 
Endorsed by railway,telegraph, wireless and governmentofii- 
cials, Ex penecs low—chance to earn part.Catalog free. Write. 


DODGE’ INSTITUTE, 22nd St. Valparaiso, ind. 











WIRELESS IS SIMPLE 


when the Sunimers’ theorles of wireless are 
abglHed to wireless systems, transmitting and 
recelving apparatus. Wilf advance the wireless 
amt hy teaps and bounds. (Cet on the right 
irack wilh your = experimenis. This bookie! 
should be in every bome and school. Unhed 
States and forcign copyrights. Price $2.90 reg- 


istered postpaid to any part of the worid. 
Address FRANK E. 


SUMMERS, Memphis, Mo. 





TELEGRA PHY 
AND RADIO 


DAY AND EVENINGCLASSES 
SEND FOR PROSPECTUS 
IN SUBJECT INTERESTED 


EASTERN RADIO INSTITUTE 


&99-B Goyiston $1, Boston. Mass. 















FROG meds of at-el 

waesl to fearn felegranhy 10- 

GREAT FITN SEND) 

SIESSAGES, SENT complete with 

cme, end 10 make e tbelg Initile 

pring games, ete ali for 1f¢ 
Dept.72, American Toy Co., Lowell, Mase.,U.S-A, 


with large clickre inside 
Yoarnr FRIENDS WIRELESS 
we Will and e Foard jake hook, 


You benwent by 
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meocntipnnrd the “Fiectrical Erperimenter’ 


ELECTRICAL EXPERIMENTER 


series motor, without necessarily one im- 
pulse being stronger than the other. The 


tuct that the brush turns, as far as J could | 


observe, in any position, would account for 
this theory. In such case it would turn at 
any point of the earth's surface. But. on 
the other hand. it is then hard to explain 
why a permanent inagnet should reverse the 
rotation, and one must assume the prepon- 
derance of impulses of one kind. 

“As to the causes of the formation of the 
brush oc stream, I think it is due to the 


electrostatic action of the globe and the | 


dissy minetry of the parts. If the small bulb 
s and the globe L were perfect concentric 
spheres, and the glass thruout of tlie same 
thickness and quality, 1 think the brush 
would not form, as the tendency to pass 
would be equal on all sides. That the for- 
mation of the stream is due to an irregu- 
larity 1s apparent from the fact that it has 
the tendency to remain in one position, 
aud rotation occurs most generally only 
when it is brought out of this position by 
electrostatic or magnetic influence. When 
in am extremely sensitive state it rests in 
one position, and most curious experiments 
may be performed with it. For instance, 
the experimenter may, by selecting a proper 
position, approach the hand at a certain con- 
siderable distance to the hulb, and he may 
cause the brush to pass off by merely stif- 
fening the muscles of the arm. When it be- 
gins to rotate slowly, and the hands are held 
at a proper distance, it is impossible to make 
even the slightest motion without producing 
a visible effect upon the brush. A metal 
plate connected to the other terminal of the 
coil affects it at a great distance, slowing 
down the rotation often to one turn a 
second, 

"I am firmly convinced that such a brush, 
when we learn how to produce it properly, 
will prove a valuable aid in the investiga- 
tion of the nature of the forces acting in 
an electrostatic or magnetic fleld. If there 
is any motion which ts measurable going on 
in the space, such a brush ought to reveal 
it. It is. so to speak, a beam of light— 
frictionless, devoid of inertia. 

“I think that it may find practical appli- 
Cations in telecraphy. With such a brush it 
would be possible to send dispatches across 


the Atlantic. for instance, with any speed, | 
since Its sensitiveness may be so great that 


the slightest chances will affect it. If it 
were possible to make the stream more in- 
tense and very narrow, its deflections could 
be easily photographed. 

“] have been interested to find whether 
there is a rotation of the stream itself, or 
whether there is simply a stress traveling 
around the bulb. For this purpose 
mounted a light mica fan so that its vanes 
were in the path of the brush. If the 
stream itself was rotating the fan would 
ve spun around. I[ could produce no dis- 
tinct rotation of the fan, altho I tried the 
experiment repeatedly; but as the fan 
exerted a noticeable influence on the stream, 
and the apparent rotation of the latter was. 
in this case. never quite satisfactory, the 
experiment did not appear to be conclusive. 

"] have been unable to produce the phen- 
omenon with the disruptive discharge coil, 
altho every other form of these phenomena 
can be well produced by it—many. in fact. 
much. better than with coils operated from 
ah alternator. 

“It may be possible to produce the brush 
by tnpulses of one direction, or even by a 
steady potential, in which case it would be 
still more sensitive to magnetic influence.” 

Fig. 6 shows a practical application of the 
Tesla bulb. The bulb itself, as will be seen, 
is excited by means of a Tesla high fre- 
quency alternator which, in turn, is con- 
nected to the primary of a transformer. 
The secondary of the transformer is 
grounded at one end, while the other end 
of the transformer connects with the Tesia 
lous. 

Dr. Tesla, in an interview, stated 
(Cantinned on page SA) 


that 
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USE HB BALL BEARING | 
ELECTRIC MOTORS _| 


HB Ejectriesl Aiotors Save Power—tiet Boll Bearluy 


| equirged O29 Motora, a3 they save you e substanitie! 


oum cach mouth on your power bills. Ahsulute 
they are trouble-proof, veonuttical, amply deslgned, 
Just right fur your requirementsa—one to 15 |i.p. 
your powrl costs, Easy tu 
re practically no attention. 
$20.00 gives you en HB Bali Baar- 
Ing Motor. The bsiance on sassy 
terms. Soila your raqniremenis. 
Let our engineering depertmeniadvias 
zou Send in your problems. Stata 
ind of marbiner¥ you wiah foran and 
type of curreal available. We ran aiso 
furnied thery Chatying Outhts 
Lightin nermtors, ere. Bie thiead 
to your letterhead end mel for further 
foformatica todar. 


HOBART BROTHERS COMPANY 
Bos 6E Troy, Ohlo 
Sucocesful Afanufacturerea Since 1899 


They subssentiaily lower 
Unetsal] end operate. 


Bey 


i SMALL ENGINES 
| L'erfected Gseoline Engince— | 


h, p.—for Farm 
aud Shop use I'rice, $27.50 
and up, Also, 

WASHING MACHINES 
We ship on tlal, xrnd for 
Booklet ank Speelal Offer, 
SIEVERKROPP ENGINE CO, 
1401—(i9th Sti. Raolne, Wiha, 


uke 


%, 1 and 1% 


RGTsicorom lead 50¢ 


The only dependodle wireteen oe a) 2 low price It te hee fry and wan hile 
Diectc® wre: Can vend and cective clear mensaget enywhere as qurch op 2 fissh 


THE YANKEE 


is bot reo complete sistions=—wth Morse code snd inormuc- 
tone flor operanngy Wie will slao inctinde our ptture Code 
atrachment, whieh will enable she operflre io send and re 
ferve PACtured and photographs by erreicas The complete 
Vanhee Wireleas set can obeaned only lrom an 
All chargeypetd lor Se money odes 
A @ B WFC CO, 1303 Peoria ©. Chtraze GL 
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Adds and mu)- ounce. Made 
plies with of metal and 
speech of expene celluloid. The 
Slre machines. tdeal pocket. 
Seren culurnos capacity, Ree desk or home  inarcbine. 
markebly simile iy) con- Order today. The beat 
struction, Notliugz to a@et Wey not to furget tis tu do 
out of order. Welght ovr it nov, 


L. J. LEISHMAN CO., Dept. 142, Ogden, Utah 


STORAGE BATTERIES |! 


ARE GOOD—TRY ONE 


Paul M. Marko & Co., Inc. 


1402-1412 Atlantic Ave. 
Brooklyn, N. Y. 


SELENIUM CELLS 


Guaranteed 99% pure selenium 


Made by people wlio know thetr business, for the 
most difficult work, requiring very sensitive, 
quick acting ceils. 
Speclat oaelis to order. 
THE SELEN(UM LABORATORIES. 
New York Offices, $6 West 45th St. 
Cata- 
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Wie ok Cy 


PRACTICAL WIRELESS TELEGRAPHY Save a 

x : h 

and THE WIRELESS AGE for one year, Dollar 
$2.7S. Regular price. $3.75. 


WIRELESS PRESS. INC., 33 ELM ST.. NEW YORK, 


“BOW LEGS and KNOCK- 
KNEES” UNSIGHTLY 


Send for booklet showlng photos of men 
with and without THE PEAFECT LEG 
FORMS. 

PERFECT SALES Co. 
140 N. Mayfield Avo., Dept. 50 Chicago, fll. 





Send 


for 


BU Y 
NOW 
and 















INSYDE TYRES Inner Armor 


for Anlo Tiree, Doabls mleara. prevant blow- 
& ovules ond punctares, Hasily eppiled fo any tire. 
7 Thousende eold, Details free, Agents wanted. 
Amer. Accessories Co.,.Dept.53,Cineinnell 


~~ ADVERTISING PAYS 


Tt pays the man who advertises end It pays the man whn 
@notiers aus. For advertising retes lu the E. E.. eefdiress 
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The Buying Power 
of a Dollar 


When we frst launched the four- 
numbers-for-a-dollar special of- 
fer it did just what we expected 
it to do—proved that readers 
value 


The PHOTO-PLAY WORLD 


sufficiently to renew their sub- 
scriptions at the regular price— 


$3.50 a year. 


If you are not a regular subscriber a 
doflar will bring you the next four 
numbers—=juat to get acquainted. Add 
25 cents in Canada, 


DOWNS PUBLISHING COMPANY 
Bulletin Building Philadelphia. Pa, 





You ean learn by our modem and oriz- 
inal system of instruction srary pert 
of the Watoh Ropalring Trade at boms 
ag good or better than ete shop. You 
ean earn mooes while learning and eecure @ 

ging position or start In bosiness efter 
compleUng our course of Inatruction. Good 
weteb repairers are e)¥ess In demand and carn 
from 470 to $35 per week. For particulars 


@PDiF to the 
Milwaukee School of Watchmakiag 166 Mason St, Milwaukee. Wis. 


MUSIC TAUGHT FREE 








Write today for car booklet. j 
baw to learn to play Piano, Organs, Violio, Mandolin. 


in Your Home. Ie tella 


Oitar, Banjo, etc. Beginoers or advanced papils. 


American School of Music,$7 Lakeside Bidg., Chicago 


“Hang Your Own Lighting Fixtures” 


One Light Bracket $1.05—4 Light Shower $6.15 
Semi-Bow!s $35.85—Plate & Balt S5c, complete 
with giassware. Wired. Fine finishes. Send for 
Photos «omplete tine. 


ERIE FIXTURE SUPPLY CO. 


Sta. C., Erie. Pa. 





Cambinatlon [A. C. and.D. C. 


Eight Inch DESK FAN 


detachehle pluc and & ft of cord. 
Wil operate on A.C. or D.C. current. 
100 to 125 sotis. 30 to 60 cycles; 
weight 10 JIhs.: black enamel finish: 
height 11% in. A real fan—not ¢« 
toy. Price $6.50. Ageots wanted. 


THE TEWNO CO. 
150 Chambers St.. New York 













SHORTHAND Simplified 
Learn Easily at Home 
Practical K. I, Sherthond; qaiekly 
learned. Yoo attain epeed easily. 
Great aaving in time and exzpeuse, 
Gosrantee and 50 duye’ Crial given. 
Home stady. hfany endorsemente. 
Usedin Government eervice. ia cor 
Oratians. echools. professional end 
Boainews offices. pfivate ase, ete. 
Brocbore and «specimen lesson FREE. 
KING INSTITUTE, ED-300, 


3 *-Telk as faet as yoo Ike. 
Seva © Sretion F, New York, N. Y. 


§ taking 5 
xk’). Sbortband.** 


Feldman’s “Geyser” 
Electric Water Heater 


Instantaneous Hot Water 


FELDMAN MFG. CO. 
1500 Times Bldg. New York City 


| “SEXUAL DISASTERS" 

which actually happened. Written by oae who Knows. | 
Does pot hint at adsUbiog, but sass what it meens In 

‘| blain language. Not sold book-stores. Sint im- 
mediately, ip plain wrapper. for £2.00. Monongahela || 


Norelty Co.. Box B-565. Monongabela. Pa. 
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ELECTRICAL EXPERIMENTER 


| How to Finance and : 
Manufacture a | 


Patent 
(Continued from page 167) 


ers mn reference to handling and pushing 
our goods, when ready for the market (us- 


mg modcis of our invention for demonstra- | 


tion) and secured several substantial orders 
for future delivery. We also consulted an 
advertising agency about the future adver- 
tising of our product. 

When the machinery for our little fac- 
tory was completed we were ready for op- 
eration. 
moved smoothly. In a short time. our fac- 
tory was busily engaged filling the orders 
we had secured before starting. Before 
inany mouths our sales began to mount into 
large proportions. The public were de- 
manding more and more of our product. 
Business men began to get interested in our 
invention and its success. They began to 
uncover idle money they did not possess 
when | first asked for their backing. Sev- 


eral offers to buy us out were made from | 


time to tune, which we declined. One day 
the head of a supply company where we 
obtained the inaterial for making our fin- 
tshed product made us a very attractive of- 
fer which we accepted. He knew of our 
profits better than any one except ourselves. 
This business man. my partner, not only 
received his investment. but a handsome 
profit besides; and I received more money 
or my patent than would have been pos- 
sible had I sold it for “Whatever 1 could 
get.’ as my good friends advised. 

In conclusion. I wish to suggest the fol- 
lowing: If your invention has merit. is a 
public benefit or necessity. or an attractive 
novelty, do not sell out for “Whatever you 
can get. unless it is mighty good. If it is 
worth vour best efforts to originate and 
perfect, it is also worth further efforts to 
raise the capital to manufacture it yourself. 
You might as well receive its full value 





After a few test runs, everything | 


instead of allowing some one else to do so. | 


However, if you are forced to sell, and feel 
you cannot command the ability and _ per- 
ststence required to finance it yourself— 
dont be too annious to close the deal. 
Don't accept the first offer made you. Of 
course. you should not turn it down en- 
tirely, consider them all. then decide and 
you will be sure of getting a fair price. 

If your invention is a good one, and jn- 
vestors want it bad enough, they will keep 
after vou until you sell. Fame and fortune 
come to Inventors who work hard while 
they are waiting. 


RADIOPHONE BETWEEN STORES. 
A prominent electrical and radio manu- 
facturing concern of New York City will 
install, as soon as the han on sending is 
lifted. a complete Radio Telephone Sys- 
tem between their factory and several 
hranch stores, so as to relieve a greater 
portion of the land telephone traffic be- 
tween these units of the organization 





PERPETUAL MOTION? 


What proinises to he the world’s greatest 
mvention. according to a modest inventor 
hailing from Jersey City, is the “harnessing 
of gravity” to run a perpetual motion power 
plant of millions of horsepower, supplying 
us forever and ever (??) with light. heat 
and power almost free. ' ' ' In the near 
future. he expects to give his invention a 
“showing,” and bring it into the light, till 
then—"‘We re from Missouri.” he'll have to 
show us. So. beware! fellow cxperimenters 
and hne your pockets with fish hooks—for 
Ssh! The inventor has distributed illustrated 
stock-selling brochures by the millions to 
get the billions he needs in order to wish 
this marvelous invention on a long suffer- 
ing and struggling public. 











18] 


Men Wanted 


Rein Clit: 











Wonderful opportunities | 

= —Rreat scope for advance- 
ment —and big pay — await you in the airplane 
industry. This does not mean actual flying, but 
in any and all of the various branches of the in- 
dustry. Itisthe coming profession—the future 
means of transportation. U.S. Mail is already 
beiog carried by airplanes, Factories are epringing ap 
every where aod trained men are in big demand, 


Openings in You can get into this 


profession while it is 
Many Branches stil! in its infancy asa 
mechanic, engineer, repairman. instructor, in- 
spector, builder, contractor, salesman _or pro- 
fessional aviator. The minute you understand 
the science and mechanics of 
aviation you can step into a 
high-salaried position. 





We Guarantee; - 
Our Training ' 


We absolutely and unre- 
servedly guarantce that 
our Home Training Course 
will enable you to qualify fora good position ag 
soon as you graduate. The Course itself has 
been written by noted aeronautica) engineers, 
and covers the entire fundamentals of practical 
aeronautics. Every lesson is written and illus- 
trated so clearly that you cannot fail to under- 
stand it. But see for yourself. Take ten les- 
sons, Then if you are not satisfied you are not 
out ome cent. We guarantee satisfaction 


‘Prepare Now fora 
' Big Future 


| Only by ay caltzen instruction can you expect 
to succeed in aviation or in any line of business. 

Training alone will fit you for_a big job—and 

NOW is the time to_begin. Check and mail 

the couPon for Big Free Bulletin and Moncy- 
Back Guarantee. 


AMERICAN SCHOOL 


OF CORRESPONDENCE 
Dept. A F-26 CHICAGO, (J.S. A. 


TRAINING THE_KEY TO SUCCESS 


Please send Free Bulletinand /\ by] 
explain how I can qualify for 
the position checked, 


~.-Hith Schoo! Graduate Lawyer 

wmElectrical Engineer .._ Business Manager 
....Elec. Light & PowerSupt. .—Certified Pub. Accountant 
.... Hydroelectric Engineer .~Accouptact and Aoditor 




















~.-lelephone Engineer wwBook keeper 
..-lelegrapb Engineer . =5te oographer 

..e Wireless Operator Fire Josuranee Expert 
«Architect «._Sapitary Engineet 


~—Master Plamber 
whieatiag & Veot. Engineer 
.._ Automobile Eogineer 
.._Automobile Repairman 
.wAirplane Mechanic 
....General Edacation Course 
...Commen Schoo! Branches 


..-Bailding Contractor 
Civil Engineer 

ue Structural Engineer 
..«hiechanieal Eagincer 
...shop Superintendeot 
...Steam Engineer 

.. Draftsman and Design r 


Oe meeee see me 











| WANTED — Railway Mail Clerks | 


Men-Boys 18 to 35 
$1100 to $2000 Year 


Common Educa- 
tion Sufficient ‘ 
Sure pay, a 
Life job. & 
Pull unnec- -O 


G 


essary. =; 


Franklin Institute 
Dept. Ftol 
Rochester, N. Y. 







Sirs: Send me. without chaffe. 
{h} sample Railway Mail Clerk 
Examinatioo questions: (2) 
schedule showing places of all O 
S. Government coming examinations: 
(3) list of other government Jobs now 
open. and (4) free hook describing them. 


2 Nave. 
“ Appnress 


\WRITE THE \WOROS FoR A SONG 
We write music. guarantee publisher's acceptance. 
Submit poems on patriotism. love or any subject. 


CHESTER MUSIC CONPANY 
920 S. Michigan Ave... Room 313 Chicago. tHilnols 
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7E hate in the past held niany cxtraordinery sales, but we be- se ececceten ae 
iMeve thet the preset one cellpses all by the wonderful values R U Ss H 
we ato offerlnug. The gvods which we offer on this page are all $$ - 
standard telephone apvaratus. Every plece we are offering is equip- Cut out and attach 
ment thet for one reasem of anoticr was alscontinucd by the tele- to your order it 
phone cointaines. If you wanted to bny any of the pieces which we Wd vith! 
offer herewith, from the nigiunufactvrers. the price woul! at Icast be “se cave wus wWiinin 





We haro ‘bought a barge block of these geeds and hate a largs 
quantity of crery item on hand. Immedlate shipment ean he made 
on all of tie goods In practically any quantity within reason. 


Shipment within ticenty-feur Aoure wlll be made if yon wse tho 
adjolning coupon, This coupon sares you sereral days aml your 
order ‘will then bo consldered a rush arder, We guarantes ctecry 


ten times wheal we are asking for tt. You can readuy ascertain this 24 Hours, Piece to be as represented, and we ‘wlll refund the monucy Uf gevds 
for yourself hy Jovking over onr wonderful prices, ‘audsREws o dwAeRCERebeccdeWenewaNsE are not exactly ag claimed by ua. 
——_—_———____ SSS SSS SSS SSS SS SSS 
No. !§ TELEPHONE RELAY, 1500 oltins—haa twe NO. 5 REPEATING COIL (Transtormer). This Is telephone work, and you will even fiid it sensitive 
sliver-contact sprimes and Is very senslticc. Can he o stendard small repeating coil and Is useil by all cnough for shart clstance wireless wotk. 
used Wherever a sensitive relay is needed. Tt is ade lee phan companies: it haa 4 ditferent windings and No. 7 felt Telephone Reccl ver—shlp- $0 80 
justable and can be used for a varlety of purpescs. eleht contacts. Entirely en¢losed in lran. The re- Ping Welght. 3 Iba. Prico.. ee : 
No. a Belay: shiping weight, 2 Ibs. $1 50 alatance helng resivetivcly 72 ond 120 clims, and 90 NO. 8 STANDARO TELEPHONE RECEIVER with 
Price. enune Can eeeae eter eareenens ° ond 100 ghius. Diagrain is furiuished. Can be nacd Metal lfead. This recelyver Is maile hy Stromberg 
for Wireless. for boasting signals, ctc. Carlson Co.. with genuine hard rubber handle and 
NO, 2 STANOARO TELEPHONE Induction Call, » NO 5 Repeating Coil—shipping prlat, $0.50 eat cap. A very good feci-proof as well as sensltivo 
ae Ee om eon ary ae ane: wo amc @ ibs, - Seedataiabe carcieie! 6 en 6p 0 Eas peo ne cannot be put ont a a ty. 
er oy cm wnt bulaction coll, as tirimary a or t same purpose as No. slepheno 
and seeondary and Iron wire cure: fibre heada. NO. 6 % M.F, CONOENSER, Tis Is a standard — gol por, , : 
No. 2 Indnetion Call as descrihed— $0 50 telentione condenser and tas % milcrofarads. Con- No. 8 Standard Telephone Recelver— 0.75 
shipping welght. 2 Ibs. Prico....... oh cool denser comes In nest metal Casing. This condenser shipping weight. 3 Ibs. Price...........- S$ * 
is vaed In Connection with anark colis to absorb the © 7 ne mat em 
vibrator sbark. Invaluable for test buzzers to absarb No. 9 IMPEDANCE COIL (Close Core Trans. 
NO. 3 STANDARO RESISTANCE wound with spark and make the sound of buzzer more steady, Is former), This is 4 very fine {ittle transformer and ia 
Germsn sltver wire—4.500 chins, can he used 88 &  giso used by every exPerimenter In Connection with wsed extensirely In connection with tephone work. 
choke oar plain resistance. and hes many other uses wireless where a fixed caPaclty is needed. Several of it ta in Tate an transformer for which you 
that readily suxkest themselves to the experimenter. these coadensers should bs Yo evety experimenter’s wonld pay $5.00 you bad It made to order. The 
No, 3 Stamiard Reslstance as de- $0 40 laboratary. peimeary has OS. ohms, secondary 2000 ohms. It 
scribed—shipping welglt, 4 oz. Price.... , No 6 Condenser, % M.F.—shipplag $0 50 can be used for a variety of purposes that will sug- 
weleht. 1 UR, PricO.cesvecessecancsecs ro ow gest themsalvea to cdery experimenter, Can he used 
NO, 4 HORSESHOE MAGNET. size 3% _ Inches successfully ta boost wireless signals. Also In can- 
wide x S$ Incliws filgh. Will litt about L lb. Quality NO. 7 DOUBLE POLE BELL TELEPHONE RE- nection with audions. eter. An A-] instrument, Size 
such ax used nn inaxnetos, which means the best, CEIVER—hard rubber casing with 4 ft. cord and 3 x 3 Inahes 
No. 4 fturseshow Magnet — sbipping $0 30 tips. Standard 75 ohms—very Powerful magnets. Tiris » NO. 9 lnpedance ot wae $0 65 
Weight, 2 Ths, Price. .ccccosns ii - receiver can be used in cannectlan with Suy ordinary 2 Ibs. Price. ° a coals ° 
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Cou’ aL ae 
a lize 
NO. 10 MICROPHONE ANO BRACKET, An A-l NO. |2 POLARIZED RINGER with Bells. The eee and has a powerful megnet. {ft works on 
Sensitlve microPbene of the carbon grain type. Has resistance of the twa colle 1s 1250 ohms each. The 66.6 eycies and sny magneto will operste It if run at 
bard rubber mouthplece and ensmel steel bracket. the armalure is perfectly atljustabie. Bell will work on a certain speed. A very finel¥ bullt Instrument. Re- 
Instrument belng 10 inches long. This microphene, in any magneto. We also furnish blue print with ringer sistance of each coll belng 200 ehms. Can hes con. 
connection with our Nn, ¢ or 8 Recelyer. will con- shawing how 9 firet elasa polarized reloy can be mads Terted Into & polarized relay by substitut{ng a very 
sUtute a complete telephone out. good to spesk 50 by anyone using only a few pieces of metal and fine Jeaf spring inetead of the hearty one furnished. A 





Miles or mare. at & remarkably low prices. screws. most Interesting fastrument with which lo experiment. 

Ne, 10 Microphaoe ond Bracket- Bose $1 00 No. 12 Polarized Rinacr with Bells— $1 50 No. 14 Harmonie Ringer -——- shipping $1. 60 

wt} o a shippldg Wels CO, rear coma eva ena welg 3. COs 2036 + SE Se Eee Bees 

Ping ight, S lbs. Price. i hippl Ight. 2 ths. Pri * Ight, 4 lb ae 4 

NO. I} REPEATING COIL (Transfarmer), A NO. 13 POLARIZED RINGER with Bells. Thle 19 gisg ise polarized ae gis, Soe ae 
siandard repeating coll used for telephonic work.  {tb¢ Same kind of ringer as the No. 12. except thal it = arnature. The adjustment ls done by meana of “he 
The coll windings ere encased in an ifon tube 2% Ie not adjustable and tbat the resistance is less. on screw. A deautiful Ltlle instrument. WItb chis 
Inches {mn diameter. There are eleht terminals for First class In sil respecte. Blue priot furniahed with instrument re we furnish a blue print showing how 
the four windings to connect to and the instrument is this to moke polorized reloy same as with Na. 12. a polorized relay can be built. You shonid huve 
invalnabie In cunnectlon with radio werk te boost up Solenoids on this ringer are worth more than the ererai of these beautiful litue instruments. 1 bey 
slgnais. audion work. et@. Many interesting uses will Price we ask for the entire ringer, and do not forget are worth tholr welght In geld; the powerful magi et 
be found for uns cull. Resistances are: 100, 120 a powerful magnet that goes with it. alone heing worth more than ths Price we ask for 
145. 175 obme. « * » ow Vp No. 13 Polarized Ri witb Be $1.00 the entire instrument. 

No. 1) Repeating Col—shipping welzht. $9 OO shipping weight, © Ibs. Price..-.....+.. . No. 15~Ringer—shinping welgbt, 2 Ibs. — $0) 80) 
8 lbs. Mice... . Doe ce cne vee DU 





NO, if HARMONIC RINGER. Thie ieee is alse Prtee ics + 5 <5 shee ca oe else 


No. 55 5-bar magneto, 110 
Volt A. C. Generator 


This 49 One of the mest powerful magnetos ever 
bullt. when manufscturers could afford to put 
good stuf inlo them; equint with tranamlssion. 
make and break ele. Transmission whrels are 
ali tirass, crank handle furnished, This magneto. 
ai Well as the olher ones listed) below, will Ilghe e™ 
a 110-vole lamp merely by turning the Crank 
handio slowly. While thls magneto gives siter- 
nating current only. it can be rewound se it will 
light vp 3 number of four. six and 10-solt lamps. 
all depending upon the thickness of the wire you 
wind on the armature. As we furnish these mag. 
netos. they will give a powerful elternaUng cur- 
rent anil you wlll nut be able to stand the current 
when grasping held of the terminals. This makes 
an idea) shocking machine. <All our generatora 
ean be tranafortucd Into 3a “Ireet current machine 

: } by equilpplng it with a Nome-tmaile commutator. 
Machines are A-l jin all respects and every experimenter should hase oae of them tn his abhop. 
Bsns other experiments whic an be performed with this machine will readily suggest themselves 
10 eny experimeoler. The maxnets furnished with these generaturs are very powerful, vach one 
being able to Ift one pound eastly, 


NO. 55 5.BAR MAGNETO GENERATOR as deseribeod—ahipping welght, 25 Ina. ‘$4. 00 


Complete 
Wall Set 


This Is a complete come 
Merciai telephone station. 
The cahinet Is of pelished 
oak, pisne finish. within 
which is contalned the pow- 
erful megneto, tha 300 
Ohm polarized ringer. and 
fnduction cull. The mar- 
Neto is exceptionally ofi- 
clent, being of the two 
her (ype with Drase 
Bear transmiesiog. The 
extra sensitiva microphone, 
mouthplece and two gonge 
are mounted on the front of 
the cabinet. giring§ the 
entire instrument that da. 
Birable appcarance of come- 
psctness and efficiency. 



















No. 26 








Price Gusranteed to ee oe 
sete: © Gus *“} « b 
NO. 33 3-BAR GENERATOR. same as ‘Ucseribed abuse execpi that it bas only 3 bara. aud ts Aouraictsiiie a ee eras 
oe vo. 4 emailer. ; $2 00 case. Seven bluding posta ere provided 
33 3-har Generatar—shinuing weight. 10 Ibe. Price... 2. cc ccc ccc ccc eco eeeecee - for eonneciione. The snhetrument is one 
No. 44 4-BAR GENERATOR. ganic ny No, 55 except that it las 4 bare, and ts "33-00 which we car. offer with Orlde to our 
a 3 0 eteona a. a mediculously low price. It 
No, 44 4-har Genecratar— shipping weleht. 15 Ibs. Vrleo.... 1. cc eee cece terres I i ‘ 
NO. 66 6-SAR GENERATOR. gemo as Nu. 55 exerpt Ubaot It has One more insKnel and the nga cic a ee a ay ee 
srmsture ls somewhat larger and mere powerful. This Js the bigxest type made and Is cxtremely over all 11% x 10° x 8". Shipping weight. 15 Ibs. 
No €6 C.bar Generator—ehipping welght. 30 jbs. I’rie¢.... : % ik $4.50 No. 26 Leng Distance Yelephane Sel.... 22.2... 0050 $8. 00 
"The Livest Catalog In America’ “TRANSM ae os es ee ee ee ee ee ss 
Our hig. new clectrical eyclnpedia No. 20 1a walting for sou. Post- 
tirely the meet compiete Wired and electrical catalog iu orint tolay. A Jat dcalgn of ELECTRO IMPORTING COMPANY 


éraneniliter for tong 


tle “Treatlee on Wiretess T tegraghy.” 20 FILEE coupons for our 160- oie ee eee 
a Ca te Bena Coume jn 20 lessons. F REE Cyclopedis No. 20 atta where a atcady 
ae y Weight *4 Ib Beautiful stu? covers evurrent of % to | 
ampere is ornslantly 


ELECTRO IMPORTING C0. 231 Fulton Street | ssa, flees ovr ae = 
NEW YORK faz welght, 3 ihs. No, 6080 annem “Or: 00 I ADDRESS 


rain Tranemither as ceseribed. 


231 Fulton Si., New York City 


{ enclose herewlth 6 cents in atampr or caln, to 
cover postage. for which please send me your latest 
Cyctopedia Catalog No. 26 as described 
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Electric Drive on U. 8S. 8. “New 
Mexico” 


(Continued from page 106) 


structions from the captain, sent either by 
loud speaking telephones, by indicators. by 
lights, or by messenger. ollowing these 
instructions, the enginecrs standing at the 
switchboard can start the vessel forward, 
or start it backwards; they can make it go 
many different speeds in either direction; 
they can run all four of the motors from 
one of the power plants, or from the other 
power plant; they can even split up the 
load so that one power plant will run two 
of the motors forward and the other power 
plant will run the other two “astern.” An- 
other combination they can effcet ts that 
both power plants can equally share the 
load of driving the four motors—one to 
each propeller. 

If one of the propellers becomes foul the 
engineer can disconnect this motor from 
the circuit, and then all of the power in the 
two power plants is available for the three 
remaining motors. 


Giant Motor for Each Screw. 


Can you imagine a motor twice as high 
as a six-foot man? Can you imagine one 
motor capable of doing the work of 30,000 
horses working at three cight-hour shifts? 
[f so, then you can appreciate the picture 
which these made in their steel compart- 
ments. One of these giant motors is pro- 
vided for each of the four propeller shafts. 
The screw is at one end of the shaft in the 
water, and the motor is at the other end 
of the shaft inside the ship. One reason 
for their efficiency is the fact that the shaft 
can be short as the motor can be close to 
the propeller. There is an additional ad- 
Vantage also, because the turbine genera- 
tors can be located near the boilers, and 
this permits of a short steam pipe. These 
very desirable features are a result of elec- 
tric drive, because it doesn’t make any dif- 
ference what is located between the power 
p:ant and the motors. 

No Reversing Turbines. 


With electric drive, no reversing turbines 
are necessary, the reversing is done clec- 
trically. So with the electric drive, the 
turbine in the power plant always runs in 
the same dircction and at highest efficiency. 

Electrical propulsion not only does away 
with reversing turbines. but also does away 
with reduction gears. The wonderful sim- 
plicity of the arrangement can be appre- 
ciated also when you remember that the 
battleship Pennsylzvania has ten turbines and 
the New Merico only two. 


Propeller More Efficient. 


Electric propulsion has another advantage 
in making the propeller more efficient. 
This is because, within limits, the faster a 
propeller turns, the less efficient it becomes. 
[f it turns too rapidly, 1t merely churns the 
water, and therefore does not effectively 
drive the ship ahead. When turbines are 


directly connected to the propeller shaft, 
the Jurbine rotates too slowly to be at its 
best efficiency. and the propeller shaft ro- 
tates too rapidly to operate at its mnaxinnim 
efficiency. So you can look at electric pro- 
pulsion as a means of specd reduction; tor 
it permits the turbines to rotate at their 
normally high speed, where they show the 
best fuel economy, and also permits the 
propeller to opcrate at comparatively low 
speed, where it gives the best driving 
economy. Without electric propulsion. 
there were at inany different speeds prac- 
tically “compromise” arrangeinents, by 
which either the turbine was rotating too 
slowly or the propeller too fast. This 1s 
obviated in the New Mexico. which is one 
reason why, with one filling of her oil tanks. 
she can cruise over 50 per cent. further 
than with any other equipment. In fact, 
she can go 7,500 knots at 12 knots speed 
before it will be necessary to take on any 
more fuel. 


Nearly 100,000 Horee Power. 


The New Mexico is practically the only 
100 per cent. electric boat. This wil) be 
seen by glancing over. or, better yet, care- 
fully reading the following table, showing 
her electrical equipment. 

Particular attention is called to the loud 
speaking telephones, 104 in number, located 
all over the ship. From three different 
transmitting stations the bugle calls or 
*other instructions can be sent to all or any 
one of five different groups of these tele- 
phones. 


Electrical Equipment 


2 MAIN BeneratOr$.cssceccccaceescces 33,000 h.p. 
4 motors for propelling.....--..ece> 33,000 b.p. 
6 dymam0S ....-ceccccerrercasctacens 3,000 h.p. 
6 air COMPTeSSOLsS...ceceece a ateralecnce ent 400 h.p. 
2 vacltim pPUMDPS.,.......00se000cs +> 80 b.p. 
20 motor gencrator sets totaling 

SIMGSt 2. .2sc0ceens aeieteieester > 6 +3 0 h.p. 
“, boat cFane TIVOULOU;S cr erereteteteletetel so niale « 220 h.p. 
2 AMNCHOF MOLGES sc cece ee ec es oes ee 250 hb.p. 
4 winch motors totaling............ - 200 bp. 
20 turret motors..... pike cccwie olf eeeee 1,300 bp. 
10 ammunition hoists... ....ccseeeeeess 500 b.p. 
2 refrigerator MOtOrs.....cecceceuces 40 b.p. 
8 motors in Kitchen. .....cccneeeeres 15 h.p. 

(Peel potatoes, mix dough and 

cake, and wash dishes, cut but- 

ter. make ice cream, meat 

grinder, all hread and cakes baked 

_ electrically.) 

6 in carpenter SHOp...... cece ererees 20 b.p. 
10 in machine Shop.......---s0ersee> 30 b.p. 
6 in lauodry (5 machines use electric 

heat) ..cccccceecevces tees eee 10 h.p. 
5 motors in print sbop totaling...... 6 b.p. 
¥4 pumps water..........-c0cccarees 140 h.p. 
BA UN EUUEN Sie iowa sno oo eco 6 60 ose lees 8 b.p. 
50 electric air heaters.........,000.05 30 h.p. 
V2 Mearchights Ween. cess I ws 300 h.p. 


160 fans, 60 blowers, 6 electric toast- 
ers, | electric percolator, 15 elec- 
tric irons, 104 loud speaking tele- 
phones, 176 ship Service tele- 
phooes, 170 fire control tele- 
phones, 2 Sperry electric gyro- 
scopic compasses, 7 portable 
electric drills. 2 electric glue pots, 
6 electric soldering irons. 


Airplane Speeds 300 Miles an 
Hour 


An airplane with a speed of from 200 
to 300 miles an hour which will bring 
America within a short day's journey of 
Europe, is the prospect held ont by the 
invention of a French engineer, Auguste 
Ratean. 

At the present time without the invention 
the higher an airplane mounts the less 
power does its engine develop on account 
of the rarefying of the air. The loss at 
15,000 feet, for instance, is 50 per cent. 

M. Rateau’s device is said to be very sim- 
ple. It consists of an arrangement by which 
the exhaust from the engine works a small 
turbine, which compresses the air drawn 


ito the engine to normal pressure so that 
the engine develops full power no matter 
what the altitude. As the resistance of an 
airplane decreases enormously at high alti- 
tudes, it follows that the higher a machine 
fitted with the new device mounts the 
greater will be its speed. This fact. it is 
declared, was demonstrated by the famous 
German long-range gun. 

It has been found that a heavy day 
bombing machine whose speed at 15,000 feet 
ordinarily did not exceed 80 miles an hour, 
made 140 miles an hour when fitted with 
this invention, an increase of 75%. 
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Sensation 








FREE TRIAL 


Use as You Pay 


Only $4.00 a month until the 
low total price of $53.15 is paid, 
and the machine is yours. 


This is ahsolutely the most gener- 
ous typewriter offer ever made. Do 
not rent a machine when you can 
pay $4.00 a month and own one. 
Think of it—Buying a $100.00 ma- 
chine for $53.15. Cash price, $50.35. 
Never hefore has anything like this 
heen attempted. 


Standard Visible No. 10 
Smith Premier 


Perfect machines, Staodard size, full 84 
character one wmotlon keyboard. The eotlre 
line of writing completely ristble at all tlmes, 
has the tahulator, the two-color ribbon, wlth 
automatic reverse, the hack spacer, ball 
hearing type bars, hall bearing carrlage ac- 
tioo, im fact every late style feature and 
modern operating conveaience. Comes to yau 
with everything complete: tools, cover, oper- 
ating book and instructions, ribbon, practice 
papér=<enothing é¢xtra to buy. You cannat 
imagine the perfection of this beautiful re- 
constructed typewriter until you have seen It 
I hare sold sereral thousaud of these perfect 
latest style Model No. 10 machines at this 
bargain price and every one of these thou- 
sands of satisfied customers had this heauti- 
ful, strictly up to date machiae oo five days’ 
free trlat hefore decldiog to buy it. 1 will 
send it to you F. 0. B, Chicago for five days° 
free trial. It will sel] Itself, but if you are 
not satisfied that this is the greatest type- 
writer you evet $aw, you can returo it at my 
expease. You won't want to return It after 
you try it—-you canaot equal thls wonderful 
value aay where, 


You Take No Risk—Put in 
Your Order Now 


Wheo the trpewriter arrives deposit with the ex- 
press agent £9.15 aod take the machine for fire 
days’ trial. If you are conrinced that it is the 
best typeuriter you ever saw, keep it and send me 
$4.00 a moath uatil our bargain price of $53.15 ia 
paid, If sou doa’t want it. return it to the 
express agent. receive sour $9.15 aad retura 
the machioe to me, I will pay the return 
express charges. This macnn is guaranteed just 
as if you Paid $100.00 for it. 1t ls standard. Over 
coe hundred thousand people own and use these 
typewriters and think them the best eter Mani- 
factured. 

Tho supply at this price Is very Iimited. the price 
will probably be ralsed when my next advertise- 
ment appears, so don’t delay. Fill In the coupen 
teday—mall te me—ihe typewriter will be shipped 
promptly, There is o0 red tape. & employ ao 
solleitors—no collectarsa—no chattel Mortgage, it 
is simply anderstood thet I retaln Utle to the 
machine unt the full £53.15 is paid. You cannot 
lose. lt is the greatest Gpewriter opportunity you 
will ever bare. De not send mo one cent. Gat tha 
coupon in the malis today—aure. 


Hacry A. Smith, 738, 218 N. Wells St., Chicago 


H, A. SMITH, 738. 218 N. Wells St.. Chicage. 111. 


Ship me a No. 10 Smith Premier F.O.B, Chicago, 
as deseribed in this advertisement, | Will Pay you 
the $44.00 halance of the sPecla) $53.15 purchase 
priee. at the rate of £4.00 per month. The title 
to remaio in Fou yvatll fully paid for, It is under- 
stood that I hate fire days in which to examine 
aod try the typewriter. 1f LE choose oct to keep It 
T will carefully repack tt aod return it to the ex- 
press ageot. It ig understood that you gire the 
staagdard guarantee for one year, 


OSFE SOSA O USS TORE CSR ESOT PEE HERE Eee ESE 
FRO RPSSHOTRE TEER ESS EEE ESSAETSKE EES. 


ee 


* 
So aeehea BAP AP PE CRA ERAS SASS RAST E CAPE FARRAR ACRES ARERR RRR Pe 


READ THE CLASSIFIED 
ADS. ON PAGES 188-190 








You benefit by mentioning the “Electrical Experimenter” when teriting to odtertisers. 


184 


ELECTRICAL EXPERIMENTER 


* The National Authortty on Electric Wirtng for Twenty-Five Years “' 


All You Need to Know About Wiring 


is in the Latest Edition of 


**Standard Wiring ’”’ 


“HIS year's edition, completely revised 

‘T 10 date, is the only accurate book on 

vleciric ight and power wiring and 
construction published. 


The National Electrical Code. with all its 
new rules, is explained and illustrated. 52 
of the latest and simplest tables which 
show, at a glance, just what size of wire its 
ueeded for any kind and size of lighting 
er motor installation, for any voltage, cur- 
rent and drop desired for any system. Dji- 
rect Current, Alternating Current, single, 
Iwo or three-phase. The latest Code Rules 
on grounding required on all work. 


How to install and operate generators, mo- 
tors and every kind of wiring device with 
diagrams of connections. Special chapters 
on illumination, House Wiring, Electrical 
Units and their Equivalents. The latest 
lamp data. Proper symbols to use to indi- 
cate outlets, etc., etc. 


It Will Make You an Expert 
Wireman 


Leather Cover - Pocket Size - 375 Pages - Price $1.50 


Sent to any address, postpaid, on receipt of price 


H. C. Cushing. Jr., 10 West 40th St.. New York 


Canceled Government Contracts 


We have secured a large quantity of Small Motors, Gencrators and Charging Outfits. 
This material is new, stillin original cases and carries the full factory guarantee. 


cuties, This is Your Opportunity to buy new, guaranteed 
lon he Electrical Apparatus of Standard Manufacture 


Batlery Charging 
Outfits 


For ove on BIG volt. A CG. 60 
cycle. ung'¢ phew current only. 


iSite $48-50 
{39 niiecs $68.50 
0 anus anger Qs 
mong ss BOY. Su 


AD outhts complete wath avineh- 
boerd st cut shoen 


Merl 15.00 cash oF 
Money Order. We 
wili aend C. 0. D. 
sobject to Sull ex- 
emifetion, 


MONEY BACK 
GUARANTEE 





H. Ne) INDUCTION g 
-MOTOR 50 
110 or 220 volta, A. G 


ee eae ee phase, 
750 P, 


A Rtens COMPLETE AS CUT 


1 110 volts 

H. “A. C., 60 

4 cycle, a. afte 
1750 R. P. M, 


WASHING MACHINE MOTOR 


Bultable for epee 
ote Sael Com 
i preencrs, Coffee 5 
Graders, Boithe 
| Weshera Latkes 
Dr! Presers. ete. 





a FOR CATALOGUE. a IN MOTORS AND CENERATORS. SPECIAL QUANTITY PRICES 


ws POLYPHASE MOTORS smn 


2 of 3 phases 


1H 
2H.P, A72W SH. P. $t92 50 


"2.22 REPULSION MOTORS 33% 
“wes “seers NEW MOTORS :; oTin $44 Thin. $67 


MANUFACTURERS’ DISTRIBUTER 


CHAS. H. JOHNSTON ° 


West End > PITTSBURGH, PA. 
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Tesla Bulbs 


(Continued from page 80) 





the best way to use the bulb for such ex- 
periments is when the shaft of light is in 
the position as shown in Figs, 5 and 6, at 
rest, but in a state of equilibrium incon- 
ceivably delicate, This is fully described 
above in Dr, Tesla’s lecture. The inventor 
states that tn such a condition, the shaft of 
light is marvclously sensitive to magnetic 
disturbances. Dr. Tesla informs us that a 
toy permanent horseshoe magnet not longer 
than 14” and with its poles 4” apart could 
with ease throw the shaft of hght out of its 
normal direction across the whole room. In 
our illustration, an electromagnet is shown 
a few inches away from light rav, and we 
can imagine a slot in a screen in such a way 
that normally no light falls thru it. If, 
however, very faint radio-telegraphic im- 
pulses surge thru the electromagnet. the 
light ray will immediately become displaced, 
and will fall into the slot. Inasmuch as this 
shaft of light has no inertia, it will follow 
exactly the dot and dash impulses surging 
thru the electromagnet. no matter how 
rapidly they take place. They can then 
either be read off by the eye, or if desired, 
can be registered upon a fast moving film. 


| This method will. of course, only be used 


where the transmission is made at high 


speed, and where it would be «mpossible for 


— 


an operator at the receiving end to follow 
the dots and dashes with the eye. 

The method shown by us in Fig. 6 of 
course, represents only one. Many others 
can undoubtedly be evolved to use the Tesla 
bulb to advantage. 


STATEMENT OF THE OWNERSHIP. MAN. 
AGEMENT. CIRCULATION, ETC, REQUIRED 


| BY THE ACT OF CONGRESS OF AUGUST 2: 


eg erg - 


| or more of total amount of bonds. 


1912. of Electrical Experiences published monthly 
at New York, N. ¥., for April 1. 1919. 
State of New York, County of New York—ss. 

Before me, a Notary Puhlic in and for the State 
and county aforesaid, personally appeared Hugo 
Gernsback, who, baving been duly sworn according 
to law, deposes and says tbat he is the Editor of 
the Electrical Experimenter, and that the following 
is, to the best of bis knowledge and belief, a truc 
statement of the ownersbip, management, ete.. of 
the aforesaid publication for the date shown in the 
above caption, required by tbe Act of August 24. 
1912, embodied in section 443, Postal Laws and 
Regulations: 

), That tbe names and addresses of the pub- 
lisber, editor, managing editor, and business man- 
ager are: Publisber, The Experimenter Publishing 
Co., 233 Fulton Strect, New York City: 2 
Hugo Gernsback, 233 Fulton Street. New 
City; Managing Editor, Harry Winfield Secor, 333 
Fulton Street, New York City; Business Manager, 
cee Gernsback, 233 Fulton Street. New York 

it 

2 That the owners are: Experimenter Publish. 
ing Co., 233 Fultan Street, New York City; llugo 
Gernsback, 233 Fulton Street, New York City: 
pidney Gernsback. 233 Fulton Street, New York 

City: Mrs. K. Hymes, 233 Fulton Street, New 
York City; Harry Winfield Secor, 233 Fulton 
Street, New York City. 

3. That the known bondholders, morteagege and 
other security holders owning or holding 1 per cent 
mortgages, or 
other securities are: None, 

4. That the two paragraphs next above, giving 
the names of the owners. stockholders. and security 
bolders. if any, contain not only tbe list of stock- 
holders and security holders as they appear upon 
the books of the company but, also, in cases where 


| the stockholder or security holder appears upon the 


| books of 


the company as truStce or in any other 
fiduciary relation, the name of the person or cor- 
poration for w bom such trustee is acting, is given; 
also tbat the said two paragraphs cantain $ state- 
ments embracing affiant’s full knowledge and belief 
as to the Circumstances and conditions under which 
stockholders and Security holders who do not ap- 
ear upon the books of the company as trustees. 
old stock and securities in a capacity other than 
that of a bona fide owner; and this affant has no 
reason to belicve that any other person, assncia- 
tion, or corporation has any interest direct or ine 





| 
direct in the satd stock. bonds, or other securities 
C will > Ranital than as so stated hy him. 
bring 5, That the average number of copies of each 
issue of this publication sold or distributed. through 
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IWashington, the home of the Pothfinder, is the m tue Ner of 35¢ io stamps or Colo vap the Fathfinde the mails or otherwise, to paid subscribers during 
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nerve center of cluilization: history is being | 2B weeks ootial The Pathfinder ts an fliuetzrated weekly. poplenae the six months preceding the date shown ahove is 
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Beatrice K. Owen, 
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Choke Coils: 
Theory and Design | 


by Prof. F. E. Austin 
(Continued from page 140) 
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It is evident that with a current of 13.9 
amperes in a resistance of 2.9 ohms, there 
will be considerable heating effect, denoted 
hy Re Due = 2.9 & 13.9 = 560.3 watts. If 
the current passes thru the circuit for one 
hour, about one-half kilowatt hour of 
energy will be paid for. which is simply 
a heat waste in the auxiliary resistance Rr. 

When connected with a 110 volt alternat- 
ing current circuit, the current of 13.9 am- 
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earn to lreat Disease 


This Way 


This is a small reproduction of one of 22 mag- 
nificent charts all of which we want to send 
you ABSOLUTELY FREE, just to show you how 


easily you can master Chiropractic and bow eucceaafully 
you can treat disease by thia modern drugieea healing method. 
Theec charts show the different pain and nerve areaas of 
the body. The science of Chiropractic ia based upon the well 
known principle that when there ia bone pressurc on a trunk 

nerve wherc it Jeavea the spina) column there will be pain in the 

area it Controla: and that by reheving the presaure the pain is ban- 
ished. Chiropractic teaches you bow to locate nerve preesure at 























peres was maintained without this heat loss, 
simply because of the counter-electromotive- 
force of induction of the coil itself. 

The financial saving effected by the use 
of a choke coil is therefore very apparent. 
since the coil reduces the current in the cir- 
cuit from 22 to 13.9 or 8.1 amperes. at no 
operating expense for power. 

The usual condition governing the use of 
a choke coil is either the amount of current 
to be past thru the coil is known, or the 
amount of pressure reduction is known. 

The size of the wire constituting the coil 
must be large enough to carry the desired 
current without overheating the coil. The 
choking effect of any coil depends upon the 
square of the number of turns of wire com- 
posing the coil. That 1s. if the xwmber of 
turns on a coil are doubled. its choking 
effect is increased forr times. 

A very serviceable choke coil for a wide 
range of choking effect may be made by 
winding ten pounds of No. 14 double cot- 
ton covered copper wire in two sections on 
a hard fiber tube, measuring 2 inches in 
outside diameter, and 9% inches long. The 
tube should be provided with wooden ends 
about 4%4 inches square and % inch thick. 
with a middle partition of wood 34 inch 
thick. It will be advisable to shellac the 
insulated wire very thoroly and allow it to 
dry before using the coil. 

An iron core should be made up of about 
No. 18 iron wire stock. carefully varnished 
with shellac varnish, and measuring about 
14 inches long by 1% inches in diameter. 

Such a coil will carry as high as 15 am- 
peres for a short time and as high as 5 
amperes for a long period without seri- 
ously heating. 

With both sections in series. without an 
iron core and with an applied pressure of 
110 volts at 6 cycles. the current in the coil 
will be about o amperes. The insertion of 
an iron core such as described above will 
reduce the current to less than '% ampere. 

With one section of such a coil, connected 
across 110 volts at 60 cycles, with no tron 
core, the current will be nearly J2 amperes, 
and by inserting the iron core may be grad- 
ually reduced from 12 amperes to less than | 
one ampere. | 


any point along the epina) column and how to relieve it. 


BE A DOCTOR OF 


CHIROPRACTIC 


Advanced Science of Spinal Adjustment 


The great profcaasion that within the past few yeare haa taken 
the longest forward strides ever known in the history of drugless 
healing. It has called to ita ranks thousands of amhitious men and 
women from every walk of life. Today it ia coer more insiatently 

than ever becaune the tide hes turnad stronely in fevor of drue- 
less heeling. Rieht now the demand for Doctors of Chiropractic 
ja far greater than the anoply. 


The American University method 
of teaching enshlesyou to etudy by 
maiior io clase and ohtain ga com- 


Learn at Home 
In Spare Time piste, mastery. of Chiropractic.in 


thoroughness, while you hold yoUr position. You ¢an pay on easy 
termg. From the day yon enroll your inatruction wiil be under the 
personal direction of a aplendid faculty of Chiropractic experta. Qur 
one aim wil] he to make you aucceasful, We will work whole-heartedly 
with yoo to advance your interests 80 that tn a ahort time you. like 
thousands of Chiropractors, can earn a good income. 


¥ $3000 to $5000 a Year 


There are many inatances of ChiroPractora earuing from $3000 to $5000 

a year. Someupwards of $10,000. Dr. M.D. Moore, of Kentucky, re- 

portaan income of $9,000 a year. Dr. L. H. Roche, New Jersey, $5,000; 
Dr. Hanna, of Kentucky, over $5,000 yearly. 

The aucecas of Chiropractors in many cascs has come ao quickly as to he 

f almost atartling. And yet, itia not to he wondered at when 1B consider the 

constantly increasing nomber of inggiligent, thinking people who are now con- 

vineed that Chiropractic ia the comnm®@®?: sense and really acieptific way torelieve 

Dain and disease and who. therefore, demand the aervices of Chiropractore. 


NOW — Your Great Opportunity 


Why not qualify now for thia eplendid profession that offera such re- 
markahle poaahilities for making you prosperous aud independent? If yoo 
are ambitious to make moDey, increase your aocial standing and he "some: 
hody.”” onr course 


in hiropractic a 


Si poms peat AMERICAN UNIVERSITY 
Manierre Bidg., Dept. 490 Chicago, Iii. 


minary stady re- 
Withonot cost or obligation send me hy mail, your 


quired. You gradp- 
ate with the degree : 
nee illuatrated, 72-page hook and your Free arts 
offer. 


of D.C. (Doctor of 
Chiropractic}, receive 
handsome diploma. 
FREE, and are ready at once to open your office. 


Get Free Charts offer at once. Regular value 


of the 22 magnificent charte ia 
are handsomely prnonreptag in life-tike colors. Mail coupon | 
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Name ooees6s oe Sie 0's SCS cia 
$31.50. Many of these charts ‘ 

and get all the facta. e will aend you our heautifol new 

illustrated book, full particulars regarding course, cas¥terms 

together with free charts offer immediately. Don’t pot ita 

—mail coupon or send your Dame oo a posta) card—today. 
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Such a coil may be connected in series 
with other coils or lamps sucl as an arc 
lamp and the desired pressure applied to 
the apparatus. In using a choke coil al- 
wavs have the iron core tnserted in the coil 
before closing the circuit. so as to have 
mavrimum choking effect in operation at 
the start. 

The effect of the iron core is to greatly 
increase the coefficient of inductance 
thtis increasing the numerical valtie of the 
term 27 f L. The tron core takes the place 
of a very large number of turns of wire, 
greatly reducing the expense of construc- 
tion. 

A very useful equation by which choke 
coils may be designed is as follows: | 


47 nrnbra 


10° b 
in which L denotes the inductance of a coil 
in henuries; n denotes the number of turns 
on the coil, # denotes the so-called magnetic 
permeability of the medium (iron, etc.), in- 
(Continued on page 187) 
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; book rightly used, hut when wrongly used it is sure to bring 
allure. 

Most persons use thetr Concentration wrongly by concentrating 
on that which annoys, Irritates and makes for failure. 

Yau lock the doors and wiudows of your home to keep out 
thieves who would steal your property, but do you lock the doors 
and windows of your thought world aod ao keep out the power. 
ambition and abillty? 

oncentration when rightly used is a mian’s gteatest asset but 
wheo wrongly used becomes his sreatest liability. 

Do you use your Concentration rightly or wrongly? 

Flas your Concentration brought you success or fallure: bap- 
plness or sorrow; health or sickness: brilliancy of mind or loss 


of memory? 
—Ita Mentology 


® 3 
“Concentration 7 cey" 


teaches how to derelop and use one’s Concentration rightly. 

The person who can concentrate rightly for what he wents, 
whem and where he wants to—whether it is for moncy, health. 
lage, inereased business, political power, social pasition, a better 
job. good Memory or anything else he may desire—has at his 
command tha greatest power In the world—a power which. when 
he learns to use it rightly gives him the mastery of himself and 
his environment i 

You have this power and can learn ta use it rightly br ner- 
sistently applying the lessuns tauxht In Dr. Sears e 

Take no substitutes; nona other ‘just as good.’’ Price 50¢ 
paper: 75c cloth. postpaid. Money back If you want It. or 
agile at first class book stores or by mail direct from publishers. 


CENTRE PUBLISHING COMPANY 
Suite 678, 110 W. 34th Street (at Broadway), New York 


F, W., Sears lectures Sundays |} A. M. fn the 
Theatre, Broadway at Jith St. New York City 


= 





By F. W. SEARS, M. P. 
(Master of Psychology) 


Note—Dr, 
Criterlan 
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: OFFER No. 1 


: Wireless Course 

>: The most comprehensive Wirelesa Course 
: ever printed. Contains 160 pages, 350 il- : 
lustrations, Size of book 6%"x10". Very 
fine flexible cloth cover. 


FREE with a year’s subscription. 
Add 5c for postage 
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OFFER No. 2 
Experimental 
Electricity Course 
This masterpiece contains 160 
pages, 400 illustrations. Size 
of book 5”x9”. Printed on ex- : 
tra thin paper, so book can be 
slipped into pocket. Hand- 


some flexible cloth cover. 
= FREE withs year’ssubscription. Add 5c postage 
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OFFER No. 3 


= How to Make Wireless 
: Sending Apparatus. 
By 20 Radio Experts 


How to Make Wireless 
Receiving Apparatus 
By 20 Radio Constructors 


These books are by 
far the most successful 
wireless books on the 
market. Size of each 
book 5”x7”, well bound on 
good book paper. Covers 
in two colors, We really 
cannot praise these books 
too highly. Each book 
contains 100 pages and 
: from 88 to 90 illustra- 
tions. BOTH books 
FREE with a years sub- 
scription. Add 5c for postage 
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paper, which [S JUST DOUBLE WHAT IT WAS ONE YEAR AGO. We have only a limited 
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cents worth for each dollar spent with them. Profit by this liberal] opportunity NOW; 
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you either books shown in one of the above offers. If you subscribe for two years, 
two offers will be given, etc. 


If you are a subscriber at present take advantage of this wonderful opportunity 
anyway. If you do, we will extend your present subscription. 


This Offer Limited, Act Now. 
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The Rogers’ 
Underground Aér- 

ialfor Amateurs | 
(Continued from page 137) | 





specified, where the transmitting set 1s one 
employing an audion oscillation gencrator. 
The voltage in this case will not be ex- 
tremely high, and special precautions need 
not be taken to provide extra heavy in- 
sulation on the buried antenna. Official 
tests by the U. S. Navy have shown trans- 
mission by radio over 50 miles with the 
Rogers underground antenna. The wire im 
such a case, however, should be especially 
well insulated to stand the higher voltage. 

Regarding loop aérials in general, it would 
appear that we can expect a great deal 
from them, as some of the really remarck- 
able results achieved during the war would 
seem to point out. The number of turns 
and the amount of wire to be used in a 
spiral antenna, such as shown at Figs. 7 and 
8, will vary of course for different wave 
lengths, etc.. and here is where the Radio 
Amateur will have a chance to carry out 
some Original experiments, which may net 
him some real knowledge, fame and money. 
Another form of loop antenna, so-called, 
and which has been tried out several years 
ago with such success that European sta- 
tions could be copied in a laboratory located 
in Florida, is one composing a square form. 
sevcral feet in height. This was used, as 
just mentioned, to receive stations using 
fairly long wave lengths, say from 8,000 
to 12,000 meters, W. L. Here the insulating 
form was wound with a layer coinprising 
several hundred turns of insulated wire, 
such as ordinary annunciator wire. This 
antcnna was successfully used in some tests 
made by the Marconi radio engineers at a 
laboratory in Florida several years ago. 
Trans-Atlantic radio reception was effected 
at the radio laboratory of Union College, 
Schenectady. N. Y., just prior to Ainerica’s 
entrance into the world war. This aerial 
comprised about two dozen turns of No. 14 
or 12 bare or R.C. wire, mounted on por- 
celain knob insulators screwed on the in- 
side wall of the laboratory. The turns 
were spaced about 3 inches apart. The 
inside turn was 3 feet square. Flexible 
leads, fitted with clips, serve to connect 
as many turns as desired. 






Choke Coils 3 


Theory and Design 
By Prof. F. E. Austin 
(Continued from page 185) 


side the coil, A denotes the cross-sectional 
area in square centimeters of the central 
hole thru the coil, and b denotes the length 
of the coi (not of the wire) in centimeters. 
For air the magnetic permeability u is 1. 
For an iron core » varies considerably, ac- 
cording to the kind of iron used. For ordi- 
nary iron » will be between 1,500 and 2,000 
which shows how L increases from an air 
core to an iron core value. Consult any 
text-book containing a magnetization table, 
which gives the various permeability vaJues 
for different flux densities. The flux den- 
sity in each case depends upon the ampere- 
turns produced hy the coil; this value is 
found by multiplying the amperes by the 
number of turns in the coil. Thus it is 
seen how the value L constantly varies as 
the core is moved in and out of the coil. 
or the number of turns varied, as well as 
any variatiois of the amperage. which 
would change the flux and in turn the per- 
meability. lt is usual to allow 1,000 circu- 
lar mils per ampere in designing choke coil 
or transformer windings; a common core 
flux density is 25,000 to 30,000 lines per 
square inch of cross-section. 
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Learn Public Speaking 
() LESSONS 


Write — quick — for 
particulars of this extraordinary 





offer; an opportunity you will 
never forget if you take advantage of it. Ten lessons in effective public 
speaking absolutely FREE to those who act promptly, to introduce our 


course in localities where it is not already known. 


We teach you by mail to become a powerful and convincing speaker—to in- 
fluence and dominate the decisions of one man or an audience of a thousand. We 
have trained hundreds and helped them to increase their earnings and their popu- 
larity. Learn, in your spare time at home, how to overcome “stage fright” and 
conquer fear of others; how to enlarge your vocabulary; how to develop self-con- 
fidence and the qualities of leadership; how to RULE others by the power of your 
speech alone; how to train your memory. Our 


WHAT THE COURSE 
TEACHES YOU. 


How to talk before your 
club or lodge; 

How to address board 
meetings ; 

How to propose and re- 
spond to toasts; 

How to make a political 
speech; 

How to tel] entertaining 
stories ; 

How to make 
dinner speeches ; 

How to converse inter- 
estingly ; 

How to 
letters ; 

How to sell more goods; 

How to train your 
memory ; 

How to enlarge your 
vocabulary; 

How to develop 
confidence ; 

How to acquire a win- 
ning personality ; 

How to strengthen your 
will power and ambi- 
tion; 

How to become a clear, 
accurate thinker; 

How to develop your 
power of concentra- 
tion; 

How to be the master 

of any situation, 


after- 


write better 


self- 


New Easy Method 


perfected and taught only by Prof. R. E. Pattison 
Kline, former Dean of the Public Speaking Depart- 
ment of the Columbia College of Expression, can be 
learned in 15 minutes a day. Prof. Kline is one of 
the foremost authorities in the country on public 
speaking and mental development. Do not let this 
chance escape you. 


Offer Limited 


Send This Free Coupon Now 
This Special Offer of TEN LESSONS FREE 1s 


made strictly for advertising purposes and will be 
withdrawn without notice. Write now, before it ex- 
pires, and receive full particulars with enrollment 
blank by return mail. No obligations of any kind. 
Just tear off and mail this free coupon—or a postal 


will do. 
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FREE LESSONS COUPON 


North American Institute, 
744A Manhattan Bldg., Chicago 

































I am interested in your course in Effective Public 
Speaking and your offer of ten lessons free. Please 
send ful] particulars. It is understood that this request 
places me under no obligation of any kind. 
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automohrle accessories, the opportunity to make money, or anything else, you will fin 


month. 


Advertisements in this section seven cents a word for cach insertion. 
Cash should accompany all classified advertisements unless placed 
Ten per cent discount for 6 issues, 20 prer cent discount for 12 issues. 


must be included at the above rate. 
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Opportunity Ad-lets 


FOU will and many remarkable opportunines and real bargains in these colunins. 
made every month by rehable firms. dealers and amateurs from all over the country. 


vertisements for the July issue must reach us not fater than May 22. 
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Automobile Accessories. 


Auto| Motors and Supplies. Buick, llupp. 
Franklin, Michigan, Everett, |ludson, Chalmers. 
Both water and air cooled motors, $30.00 each 
and up. Bosch Magnetos, $15.00 each and wp. 
Presto Tanks. $5.00. Coils. Carburetors, Head 
Lamps, Horos, Air Compressors, Generators. 
Starters, Write jor bargain bulletin second-hand 
Auto accessories, Johnston, West End, Pitts- 
burzh, Pa. 


Honeycomb Radiators for Fords. 
cooling capacity. 


Four times 
Built extra heavy to outlast 
your car. Factory to consumer, eightcen dollars, 
cash with order. Write Wilson, 44 Riley St., 
Buffalo, N. Y, 


Tite-Loc Kbaki Cloth back inner-tube patel- 


ing stock, with cement and emery cloth, $1.00 
packer for 75¢ until July rsth. Walter Clifford, 
Vest Spruce St., Shamokin, Pa. 


Fords run 34 miles per gallon with our 1919 


carburetors. Use cheapest gasoline or half 
kerosene. Start easy any weather. Increased 
power. Styles for all motors. Runs slow high 


ear. Attach yourself. Big profits for agents. 
sloney back guarantee, je nied trial. Air-Fric- 
aM Carburetor Co., 270 Madison St., 

10. 

Ford power Mechanical Products greatly in- 
crease ability For ars, Sedans, Trucks, Trac- 
tors, Racers, “°y Speed Forward Auxiliary Trans: 
mission’; Double Power, High, Low; eee: 
Powcriul Motor Brake descending hills; **Abso- 
lute Neutral.” Easy winter cranking. ‘Full. 

wer” 16-Walve Cylinder Head," 20-65% 
‘ower increase, government test. O 

ower Devices coming. Opportunity agent, 
dealer, owner. Seod for trial plan K. Victor- 
Ford Trans. Mirs., 246-248 W. 54th. New York. 
t i LQ Epa mb i) =m se sopaed ttre 


Aeronautics. 


Motorcycle Engine with propeller attached, 
$16. Gerald Willard, Heron Lake. Minn. 
beet Pah FUN) cdl SET TE 


Agents Wanted. 


Begianers—Complecte “Math Order System.” 
—Box 1005, Atlantic City. 


Eaay Pleasant Work for mechanics. shop men. 
clerks. during spare hours, will add mauy dollars 
to their salaries. Also want persons who can 
give full time. Big wages assured. Novelty 
Cutlery Co.. 308 Bar St., Canton. Ohio. 


$10 Daily refinishing chandeliers, brass beds, 
automohiles by new method, without capital or 
experience. Free particulars and proofs. Write 
today. Gunmetal Co., Ave. D, Decatur, II. 


$10.00 to $25.00 a day proht! Biggest summer 
seller. Concentrated fruit drinks. Just add 


water. Delicious drink in a jiffy. Six popular 
favors. Bestever Products Co., 2426-L6 Polk St., 
Chicago 


Miracle Motor-Gas amazes motorists. 3c. worth 
equals gallon gasoline. Eliminates carbon. 300% 
gone. Isom, Idaho, wires: “Ship s00 packages. 
Made $70 yesterday."’ Samples free. Chas. A. 
Butler, Sec’y, Dept. 70, Toledo. Qhio. 


ef Tyres, inner armor for automobile tires, 
¢ 





double mileage and prevent punctures and blow- 
out. Quickly apphed. Costs little. Demand 
tremendous. Profits unlimited. Details {ree. 


American Automobile Accessories Ca., Dept. 54, 
Cincinnati, O. 


Sign letters, foil and specialties for windows. 
Genuine Gold. Anyone can sell and put up. $50 
weekly ally made. Chicago Sign System, 326G 
River St., Chicago. 
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Electrical Supplies & Appliances. 


New Method of Recharging Dry Celis. Na 
cust. Directions 15¢. Scott, Hox 46s. Wayton, O. 

Electrical Tatooing Machine and Supplies— 
Catalogue stamp. V’rof. Temke, Exp., rato Vine 
St.. Cincinnati, O 

Die Casting and Molds. land casting and 
molds. Everything in white metal is our line. 
We can ne and save you moncy. Write us. 
Schicy Metal Crafts, 557-559 W. Quincey St., Chi- 
cago, Jil. 

Do You Know How to connect or reconnect 
the winding of the induction motnr? Why not 








learn? 100 tnduction motor winding diagrams— 
t, 2 and 3 phase, Star, Ielta, 2 to 12 poles in- 
clusive. Postpaid $s. E. Glass, 2108 South Broad 


t., Philadeiphia, Penn. 


Electrical Photographie ani chemical appara- 
108, motors, fans. switches, spark he ar Atvise 
what you want or have for sale. 2 Wancock, 
Rogota, N. J 
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The Circulation of the Experimenter is over 100,000 and climbing every month 
EXPERIMENTER PUBLISHING CO.,, INC., 233 Fulton Street, New York, N.Y, : 


June, 1919 

5 SR pet er is AD AR gO 
It will pay you to read and investigate the offerings 
_No matter what you may be seeking, whether supplies, 
listed here the best and most attractive specials of the 

No advertisement for less than 50c accepted. Name and address 1 
tise d by an accredited advertising agency. 
Objectionable or misleading advertisements not accepted. Ad. 

== 


Help Wanted. 


iomeworkers on small scale, Manufacturers 
on large scale wanted, to make Toy Soldiers. 
Army, Navy, Marines. Cannons, Machine Guns 
and other toys and novelties. This new Ameri- 
can Industry stands out conspicuously since the 
war stopped all importation of German toys. 
Greatest chance for industrious people for an 
independent business. Some people = started 
sinall, own factories now. Fortunes are made in 
toys. Enormous demand and future in “Ameri- 
can Made Toys”. Millions needed this year. 
We buy these goods all year, paying fixed prices. 
Experience or toals not necessary. Hundred and 
more made complete per hour. Casting form 


outfits $3.00 a Booklet and information free. 
Toy Soldicr Manufacturing Company. 32 Union 
Square, New York. 


Wanted—Ambitious Workers to start Collece- 
tion Bureaus. Be indepenclent—make big income 
yearly. We train and refer business to you. 
“Scientific Facts” free. National Collection Bu- 
reau, Dept. 20, 65 Maynard, Columbus, QO. 


Salesmen Wanted to Sell Our West Virginia 
Grown Nursery Stock. Fine canvassing outfit 
iree. Cash commission paid weekly. Write for 
terms. Our Nurscries were grown in Ohio for 
more than 40 years, and much of onr stock is 
grown and sold there now. The Gold Nursery 
o., Mason City, Mason County, West Virginia. 


Wanted Immediately. Men-boys. 18 or over. 
Hundreds Government Jobs, now obtainable. 
$1000-1100 first year. Quick raise. Common edu- 
cation snuMcient. List positions free. Write 
Franklin Institute. Dept 2%, Rochester, N. Y. 


Make Die-castings. Sketch, Saimple. Booklet 
and Proposition, izc. Byrd & Blair, Box 227F, 
Erie, Pa. 

Wanted—Electrical engineer and designer for 
English works. Young man well up in design. 
ing electrical umts for heating and cooking 
apparatus. Address Box 80, giving complete cx- 
péricake, salary expected and earliest date avail- 
able. 

Wide Awake Man to Take Charge of our local 
trade. $3 to $§ a day; steady. No experience 
required. Pay starts at once. Write today. 
American Products Co., 1285 American Bidg., 
Cincinnati, O 

Wanted Men—Be automobile experts. $35 week. 

‘carn while earning. Franklin Institute, Dept. 
F 806, Rochester. N. Y¥. 
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For Men. 

Dredge’s Necktie Valet removes wrinkles 

(without jroning) from neckties. Sample asc. 


190 Pilgrim. Highland Park, Mich. 


I Teach Men to be Interesting. Send today. 
Complete course $2. Alice Barrett, Idahel, Okla. 


Box 45. 
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Telegrapliy. 

mr mm re 
Telegraphy (both Morse and wireless) and 
Railway <Accounting taught thoroughly and 
quickly. Big salaries now paid. Great oppor- 
tunities. Oldest and Largest Schaool—vest. 45 
‘cars. Catalog free. Dodges Institute, 7th St., 
“alparaiso, Ind. 
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Scenery for Hire. 


Collapsible Scenery for All Plays. Amelia 
Grain, Philadelphia, Penn. 
LR steh eS) (Leer) A pmrme tN MTEL NS TSmeND ATATLOU CUENTA PE DLS RLONEA PTH 


Stanimering. 
St-Stu-t-t-tering and Stammering cured at 
home. Instructive hooklet free. Walter McDon- 
nell, 105 Potomac Bank Bidg., Washington, D. C 
Ba eR th MME de UTTIUTLL pean CHARA 


News Correspondents. 


Earn $25 Weekly, spare time, writing for news: 
papers, Magazines. Experience unnecessury; de- 
tails free. Press Syndicate, 566 St. Louis, Mo. 
fu , ou BALDeA DID 1D skewer 1 oRR UL £4 bob DSH 


Motion Picture Plays. 


Photoplays Wanted Rig prices paid. You can 
write them. We show you how. Free particu: 
lars. Rex Publishers. Box 175, E-2 Chicago. 
ti t : FAD deed ee ATTN AE Ned gE 


Motion Picture Film. 


Motion Pieture Films—$3.50 per 1,000 feet. 
Yramas or comedies. Postage extra, 2zs¢._ L. 
Harrison, 1283 Lakeland Ave., Lakewood, Ohio. 


Exchange Ads. 


For Sale—Complete, one K. W. sending set 
and complete recciving set, range four thousand 
mictérs, recewwes onc thousand miles. Also anis- 


eellancous electrical articles. R. Wylie, 
Oregon Yacht Club, Milwaukee, Orc. : 2 
Exehange—Pair Murdock No. 50 phones, silk 


cord for good ukulele or mandolin. Write Harold 
Southwick, 103 Grecn St., Fall River, Mass. 
For Saie—qoo watt m0 V. D.C. wenerator, $32; 
fio H. P. 22 V. PD. C. motor, $123 voltmeter 
0-150 volts, $11; erystalloi detector, $5. List for 
a stamp. “Radio 9,” 77 S. Spencer St., Aurora, 


Th). 

Bargain~Tesla coil complete: transformer, 
rotary, condenser, terminals, 30 inch spark. 
Guaranteed, $100. William Peters, 107 S. 8th 


St., Burlington, Iowa. 


For Sate—Following apparatus furmerly used 
for Xray work: Mercury turbine and electro: 
lytic interrupters and 8, 12, 16-inch induction 
coils. These can he used for wireless, Xray 
or experimental work. Write for «escription. 
lienry Cole. M-2, Box 380, Indianapolis. 

_ Sell Complete Chemical Laboratory, also chem- 
ical correspondence course. N. Michel, 217 South 
ath St., Ste. Charles, Mo. 

Sell Motsinger Sparker for Charging. Tele- 
phone receiver and coil. Vhone headset. Lot 
$6. A. Lloyd, Canandaigua, N. Y. 


A $68 Course in Electricity by A. W. Wicks 


sell for S2a. ddress Wm. Ludwikowski, 26 
Humboldt Ave,. Jarnaica, N. Y. 
Sale—Type RCL 3821 Mignon 


cabinet, $35: 
Brandes superior phones, $3.75; 144 K. W. Clapp- 
Eastham transformer, mounted, $11; $3.60 spark 
gap, $2.50; $5 helix, $3.50; $7.50 antenna switch, 
marble base, $5; five plate condenser, $;. Sam 
Keefer, Danville, Penn. 

For Sale—22 Savage repeating rifle, octagon 
barrel; fine condition, $14. Small 110 volt motor. 
suitable for spark gaps, $5. Set Wawkins* 
Guides, $8 R. S. Johnston, Nea East Bellevue, 
Pittsburgh, Penn. 


Wanted—Five sections Murdock moulded con- 
denser in good condition. State price. Burle 
R. Jones. Muskogee, Okla. 


Rotary Quenched Gap, $16; induction motor, 
$5; Packard % K. W. transformer, quartered 
oak case. $12; mahogany audion box, regenera- 
tive and undamped circuits, $6; §5-cell Edison 
storage battery, 80 A. H., $25. R. C. Iitehcock, 
Box 5s0, Middletown, Coin. 


Sell—'~ K.W. Packard Transformer $8 new 
Crystaloi detector, oscillation transformer, Mur- 
dock ‘phones, 600 vy. lightning and antenna 
switches, oif condenser, antenna wire (copper) 
and insulators, vibrating reetifier, accordeon. 
List free. Lowell P. Hoyt, Presque Isle, Maine. 


Radio Apparatus for Sale—Lightuing switch, 
oil condenser, 30-foot iron pits masts, complcte, 
6-60 storage batteries, wall telephones, receiv- 
ers, condensers etc. George Holmes, Box 666, 
Electrical Experimenter. 

Bargain—New $50 phonograph. $30. C. Gilles- 
pie, 72 Woodward, Buffalo, N. Y. 

Sel]—Omnigraph, key, sounder. huzzer and 
phone. Without records. $12. Harry Feingold. 
237_Prairie Ave., South Bend. Ind. 

Sell or Trade—!Joward good wircless receiving 
apparatus, Westinghouse , . atnmeter 0-200 
amperes and busbar. Ladies violin, $45. Dun: 
can Eader, Shelby. Mich. . 

Radio Amateurs! Attention!—Bargain in De- 
Forest recciving set; excellent condition; wave 


length 150 to 1.200 meters; must he seen to he 
scceraten: Write or call 1311 Pugsley <Ave.. 
Westchester, N. Y, 


For Sale—Amplifying set, loose coupler, con- 
denser and double recciving phones. Calin, 182 
Pulaski St., Brooklyn. N. Y. 

Seli—Complete electrical chemical phatograph 
ontht. Send stamp. Clifton Bennett, New Mil- 
ford, Penna. Route 1. 

Typewriter--Like new. For sale or exchange. 
Jahn Galbreath. Rogers, Ohio. 


Sell or Trade—Wireiess apparatus. List for 
stamp. Perry Crawford, 13 Ten Brocck St.. 
Alhany, N.Y. 


Wanted—Motor Generator, 4 or ¥%; kK. W. 1). C. 


10 A. C. Exchange regeneritive reeciver, audion 
Raley phen s- John Di Biasi, 227 East 75th St.. 


For Quick Sale or Tradc—Telecraph transmit- 
ter, 4" spark coil and gap, Multi-Audi- Fone. 
Want, loose conpler, Balkiwin Fones, prisin bin- 
oculars. variable condenser. C. F. Allen, Box 
tsag, Pravidence, 
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Selling Out at half cost my wireless outfit 
including % AK '. Open core transformer, 
bronze wire, phones, Nray tube, books (includ- 
ing Fleming) and back numbers of this maga- 
zine. Goddard. 33 East soth St., New York. 
Wanted—Typewriter Have 215% feet plain 
and wo feet plated A inch copper ribbon, con: 
slenser, three seetionsd condenser, «detector. 
HWarokl Miller, 49:6 Austin Ave., Chicago, Hl. 


L. C. Smith No. 5 in almost new  conilition. 
Price $50. Goddard. 33 East seth St., New Vork. 

Radio Instrumenta—Cheap. Write. E. Ilyan, 
Collegeville, Min. 

For Sale—Oliver typewriter and two cell medi- 
cal battery. Earl Brown, Martinsburg. W. Va. 

Sale—Fifteen dollars takes new  Letshman 
shototele:rraph machine. Good condition. Archie 
Slackburn, Clarksville, Ark. 


Exchange—Chemistry outtit, wireless cabinet 
far $30 bond. Barkey, 39 West 8th St., New 
Vork. 

For Sale—Clapp-Eastham type E, 5 Kk. W 
transformer, slightly damaged but in guod work- 
ing condition, $1. randes trans-Atlantic phones, 
\-1 condition, 38% K. M. Briggs, 2% Albemarle 
St., Rochester, N. Y. 


_Trade—Electrical upparatus 
Navy preferred and variables. 
Kast Marion, L. ¥ 

For Sale—Dynamo, water motor and chemical 
aml electrical apparatus. Elmer Baseman, 252 
.. Parter, Elgia, Il. 

For Sale—All kinds books, magazimes, courses, 
disc-records, theatrical supplies, 1,000 feet films. 
Send 3c. stamp. ‘ 





for 4,000 coupler. 
Edward Brown, 


“A 


se &%e 
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Glenn Newton, Pulaski, N. 


For Sale—Complete audion receiving cabinet, 
Oscillation transtormers, anteana switch, t-inch 
spark coil. step-down transformer, wireless key, 
microscope. A. Alger, 214 Arizona Ave., Lorain, 
(Dhio. 

Exchange—;-toot airplane propeller, good shape 
$10; 3-drawer tool cabinet and 130 miscellaneous 
toa! s. $15. Arnold, 2082 Lexington Ave., New 
York. 

Fer Sale—:5 Kk. W. high voltage transformer, 
with rheostat and switches. Will consider screw 
cu’ting lathe or Thordarson as_ part payment. 
Harry Cole, 1515 Linwood Bivd., Okla. City, Okla. 
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Phonographs. 








— 





Build Your Phonograph. ‘Perfection’ high- 
quality spring and electric motors, tone arms, 
reproducers. Wonderful results. Big saving. 
New catalog and building instructions mailed 
ior ten cents. Indiana Phonograph Supply Co., 
Indianapolis. Ind. 


Build Your Own Phonographbs and manulacture 
them for profit. rawing instructions, parts. 
price Hist, blue prints, etc, complete, sent free 
upon regnest. Write today. Associated Phono- 
wztaph Co., Dept. E-1, Cincinnati, Ohio. 
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Formulas. 


ime 


$00. Formulas, resilvering mirrogs, renewing 
drv batteries. lumiaous paint, mechanics’ soap, 
axe. Catalogue 2c. Ideal, 5501-E North Robey, 
Chicago, 1. | 
Agents-—Sell egg substitute. Bi 
mele . W.S 








prohts for- 
mith, 6: Sumpter St., Brooklyn, 





Javisible Inks—30 formulas, 15c. Horton P. 


Jones, Perry. la. 

Formulas, restivering mirrors. fish bait, how 
to make a hectograph, ioc. Each list 2c. 
Clifford, 635 W. Spruce St., Shamokin, Penn. 

New Substitute for Eggs. Formula 25c. Walker, 
Box 4653. Dayton, Ohio. 

20.000 Formulas, $1 postpaid. List 4c. 
Hanson. Mentor, Minn. 

20,000 Formulas and Trade Secrets, only $1 
postpaid. 1,000 fer 25c., other offers for stamp. 
Clifford Camp Co., Claremont, N. H, 
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Leteer Specialists. 








Oscar 


A 








Letters That Land Orders and Money Orders 
written for $3: three for $10. (Guaranteed. 
Criterion Service, Dept. 3, West New York, New 
Jersey. 

Emerson J. Poag, 708 Brandywine, Schenectady, 
.. ¥., writes powersul letters, folders, booklets. 

prepared several automobile campaigns. 
Moderate fees, Free suggestions On sales prob- 
Better chance $1 on to letters which 


+ 
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Novelties. 
Waitley’s Antique Shop—Large collection 
“Alaska™ Indian relics. Write for list. Worth- 
meton. 
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Personal. 


Are You Self-Conscious, embarrassed in com- 
pany. lacking in self-control? These troubles 
: se. CC. Veritas, s400 Broadway, New 
York City, N.Y 





“Puffed Crisp”. 


ELECTRICAL EXPERIMENTER 


Busiaess Opporturiities. 





Enter a new husiness, Earn $3,000 to $6,000 
yearly in professional fees making and fitting a 
foot specialty, openings everywhere with all the 
trade youl cam attend t0; €asily learned Dy any- 
ome at home in a few weeks at small expense; 
no further capital required; no goods to buy; 
jol> hunting. soliciting or agency. Address 
eee Laboratory, 38 Back Bay, Boston, 
* ass. 


$30.00 a week evenings. | made it with a small 
mail order husiness; continued my regular job 
daytime. Free Booklet tells how, 2 cents post: 
ace. Albert W. Scott, Cohoes, N. Y¥ 


$150.00 per month or more on a $to.oo invest- 
ment plus 6 hours hustle daily, mo canvassing. 
rewer, 1530 St. Emanuel, tlouston. Texas. 


$1 doea it. Bank references furnished. 
vestigate us thoroughly. that’s all we ask. Re- 
sults count. Qur plan £1: down, ae monthly few 
months gives you Warranty Deed to laud. May 
pay profits $200 or more monthly. Maps, re- 
ports, established facts [ree. Address, Sourlake 
Texas Oil Co., 867 DeMenil, St. Louis. Mo. 


Patents for sale. To buy or sell patents ad- 
ilress Patent News-1J, Washington, D. C., oaly 
inventors’ newspaper published. 


Start a profitable 


In- 


husiness manufacturing 
Delicious confection. Whirl- 
wind moncy-maker. Machine, Instructions com: 
plete $6.50. Samples 10c. Bestever Products Co., 
2426-E6 Polk St., Chicago. 


Make Die-castings. Sketch, Sample. 
let and Proposition, 12. yrd & = Biair, 
227-F. Erie, Pa. 


Build Up an Income in Oil—Others are doing 
it—Why not you? Today is the opportunity. 
Join our easy monthly payment plan now—it 
may mean hundreds in proftts. Write_for in- 
formation. National Oil Drilling Co., Dept. K, 
Houston, Texas. 


Start a Vacuum Clothes and Carpet Cleaning 
business. $150.00 for machinery required. Write 
today. General Compressed Air & Vacuum Ma- 
chinery Co., Dept. E, St. Louis. 


Dollars Yearly in Your Back Yard. No gin- 
seng, mushroom dope. New ideas. Investigate. 
Particulars free. Metz, 313 East 89, New York. 


Victory—Mechanical Toy Soldier window at- 
traction. jo inches high. Salutes, turns head, 
points with finger, etc.. as set. Well made, 
nicely dressed officers, privates, Uncle Sam, etc. 
Electrically operated. oes some stunt every 
half minute or oftemer as set and will salute 
soldicr and pay no attention to other if de- 
sired, Representative wanted in each city and 
town. Write for prices. The John M. Biggs Co., 
Box, 324, Chattanooga, Tenn. 


Chiropractic—The New Profession. You can 
learn and earn your way. Practitioners ¢araing 
$3,000.00 a year and upwards. Proficiency quickly 
acquired. Send card for information. oward 
College. 5t5-25 S. Ashland Blvd., Cnicago. 


$10.00 a Day for Amateur Photographers. Ten 
cents brings the plan which has been success- 
fully operated. J. W. Bilodeau, Lydonville, Vt., 
es 

fceless Refrigerators easily, cheaply built. In- 
structions, Blueprints; 4 different types $1.00. 
Bachman. Box 57. Fullerton. Pa, 


Name, address on a swell knife $1.00, on ke 
ring 25¢, agemts wanted. W. Wooley, Peoria, Hl. 
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Book- 
Box 


Motors, Engines and Dynamos. 





Small Motors and Generators from bankruptcy 


and receivers’ sales. Motors for all phases of 
current. Immediate delivery. Less than one- 
half regular prices. See display ad on page 


139. Johnston, West End, Pittsburgh. Penn. 


500 Watt Motors—NModern, efiicient: cnst me 
$:i0. Investigate! Duplicate! Clark, Barnes Road. 
Newton, Mass. 

Gas Engines—Sarine and stationary, rebuilt 
and guaranteed. Don't fail to get our price list 
before buying. Prices 50 per cent. lower than 
others. Write. United Motor Repair & Supply 
Company. 305-300 Breadway. New York. 

Wanted—Small gasoline and steam engines, 
small lathes, drill presses and other light ma- 
chinery. Will pay high cash prices for good 
material. Johnston. West End, Pittshurgh, Pa. 
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For Advertisers. 





lt Pays to Advertise when Jacobus prepares 
the copy. Sales ietter $1. Jacobus Advertising 
Service, to73 Samtord Ave., Irvington, N. J. 

“Quick-Action Advertising—tlow [ft Is Building 
Hustness for the Progressive Advertisers of 
America’; A little story of results told by the 
advertisers themselves—not the publishers. You 
will be interested in reading this little booklet 
which we have prepired for prospective adver- 
tisers. a copy of which will be gladly mailed to 
you upon request. It tells you how to talk 
business with 1.000,000 intelligent, interested and 
responsive Americans every month—men who 
know what ther want and who have the money 
to buy it. Write for particulars and rates today. 
Dougias Wakefield Coutlee, 225 West 39th St., 
New York. . 


! 
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Pateat Attorneys. 





Inventora—Send sketch of your invention tor 


advice regarding patent protection. Twenty 
ears’ experience, Handbonk on patents sent 
ree. Talbert & Talbert, Vatenmt Lawyers, s820 


Talbert Bide., Washington, DD. C. 


Patents Procured Trade Marks Registered— 
A comprehensive, 


C, €xperienced, prompt service 
for the protection and development of your 
ideas. Preliminary advice gladly furnished 
without charge. ooklet of information and 


form for disclosing islea free on request. Richard 
B. Owen, 130 Owen Bldg., Washingtoa, D. C., or 
2278-T Woolworth Bldg., New York. 

John M. McLachlen, Atty. at Law, [atents. 
Trade Marks, Copyrights, 410 McLachlea Bidy.. 
Washington, D. C, 


M. F. Miller, Ouray Bidg.. Washington, D. C., 
Patent At tora inechanmical and electrical ex: 
pert. Best qnality of work and results. Mader. 
ate charges. Advice free. 


Patent Attorney” Electrical engineer, mechani- 
cal expert; thorough personal service. Frank 
eoermann, zt Vark Row, New Yurk. 


James N. Lylea—Patents, trade marks. copy- 
ete 734°D Eighth St., N. W., Washington, 








Patent Your Own Inventiona—Save attorney's 
fees; we prepare applications; jurnish full in- 
structions and give satisfaction. Free informa- 

Pari Larsen Co., Park Row Bldg., New 
ity. 

Protect Your Righta—Wrrite for “Record of 
Invention” which contains forms to establish 
evidence of conception of your invention. Prompt 
personal service. Preliminary advice without 
charge. J. Reaney Kelly, 732-C Woodward Bldg., 
Washington, D. C. 

Inventions Patented, trade marks registered, 
labels, prints and publications copyrighted, rea- 
sonable fees, correspondence solicited, detailed 
information free, booklets. Jayoes & Jaynes, 
7oz2 Kellogg, Washington. D. C. 


Patents—My ice Poa in monthly install- 


ments. Send sketch for advice. Booklet free. 
Frank Fuller, Washington, D. C. 


Millions Spent Annually for Ideas!—Howndreds 


now : Patent yours and profit! Write 








wanted! 
today for tree books—tell how to protect your. 
self. how to invent, ideas wanted, how we help 
you sell, etc. 212 Patent Dept.. American Indus- 
tries, Ine., Washington, D. C, 


Patents and Trade Marks Promptly Secured. 
Lowest fee. If. not familiar with particulars, 
write immediately. Alberto Mendoza. Attorney, 
Box 251. Panama, Republic of Panama. 
NLDA LAA eee TTT a del 


For Inwentors. 


600 Mechanical Movements, also illustrations 
and explanations of 50 perpetual motions. Ay 
book, Inventors’ Universal Educator, gth edition, 
tells how to procure and sell a patent for sour 
new invention. Government and other costs. 
Covers the matter from A to Z. 140 pages ele- 
gantly bound. Contains noted Court decisions 
on Patent cases. Mechanical Movements greatly 
assist inventors—suggest new ideas that might 
prove of great aid in perfecting inventions. Tells 
how to select an attorney. Has valuable informa- 
tion regardiag Patent Sharks. Selling Agents 

Price $:. Postage free. Fred G 
Dieterich, 603 Ouray Bidg.. Washington, D.C 

Inventions Commercialized—Cash or royalty. 
Adam Fisher Mfg. Co., 205 Se. Louis, Mo. 


Inventors join National Imstitute of Inventors, 
World Building, New York City; membership 
society 1,900 strong; will help protect, develop, 
finance and market pone invention. Absolutely 
no charge. Write for booklet. 


Save Money—I will work out your complete 
parent application, including drawings, for $25. 

eady for aos H. E. Serner. Consulting En- 
gineer. Patent Expert, 1431 Broadway, New York. 

flaventors—Protect yourselves. Record your 
idea before exposing it to anyone, even to us. 
Write or call. Inventor's Patent Service, 21 
Park Row, New York City. 

Sell or Finance Inventions—Send dime for 
sample copy of era talks Magazine. 7o0-B 
Park Place, Newark, N. J. 
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Health. 


_ Tobacco or Snuff Habit Cured or no 
if cured. Remedy sent on trial. 
SA, Baltimore, Md. 


Pyorrhea—H. E. Kelty, D. D. S.. M. D., pyor-: 
rhea specialist for 15 years, has developed a snc- 
cessint home treatment for pyorrhea. Purifying, 
healing, preventative. Full month’s treatinent 
and booklet $1. Circular free. Dr. H Kelty, 
106 Gladwin Ave., Leonia, N. J. 


Cigarette, pipe or chewing habit conquered. 


ay: $s 
Superba Co.., 


Nature's method. Guaranteed. Write for free 
brochure. Edw. J. Woods, TA-300, Station F, 


DUNMNAIMNA oes ee mr 


Instruction 
Over 100 Branches thoroughly taught by mail. 
or “Free Tuition,” apply Carnegie College, 
Rogers, Ohio. 
ui t 
Continued on page 190 
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Tricks, Puzzles and Games. 


| mm === ag 

100 Kinds Wire and Stee] Puzzies—Cataloy and 
leader, 10¢.; postpaid. Western Puzzle Works, 
St. Paul Minn. 


Tricks, Puzzles, Jokes, toys, gniues, novelties, 


doll and cane racks, plays, wigs, stage sup- 
lics, escapes and iWusions. Large i917 cata: 
ogue {ree. Oakes Magical Co., Dept. 549, Osh- 


Kosh, ‘SIS. 

Black Art Ilindoo experiments. 1919 edition, 
asc. Invisible ink. Free trick. Catalogue cach 
order. J.inhorst Magic X Shop, St. Louis. 


1000 Stage Tricks with soo illustrations, Cata- 
logue, 10¢.; small catalogue free. ornmann 
Magic Co., Sta. 6, 170 Eighth Ave., New York. 

Magic—Entertain at home. Tricks, puzzies, 
novelties. Big Catalogue A 2s5c. Martinka & Co., 
Inc., Harry ead: resident, 493 Sixth Ave., 
New York City. 

Magic—Card Tricks—Sensational escapes, jnkes 
Novelties. Everything in the amusement line. 
Large illustrated rataierue of a thousand tricks 
free. Write today. Largest amusemeut goods 
manutacturers in the world, Heaney Magic Co., 
Desk zo, Berlin, Wis. 

All Magicians are reading the leading magical 
magaziuc. You'll like it, too! eud 25¢. for 
three months’ trial. Sample copy. t§c,; ome year, 
S$. The Eagic Magician, Dept. EE, Minneapolis, 
Alina. 5 oa a 

Sead Stamp for Trick and Lists. W. Woolcy, 


Peoria, Il. 

SUTTELTUUTMMARIEMUR ROTOR RDP UMM ADIT CEN OTT TN 
Printing 

se 


100 Eagraved style visiting cards, | C.5, 100 
emblem cards, oc. HH. Gregory, Warwick, N. Y. 
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Chemicals 














Rare Elements aud their salts. We have the 
metal and salts. of Caesium, Arium, Lithium, 
Palladium, Rubidium, Thallium, Strantium, Tuug- 
sten, Titanium, Thorium, Vanadium, Vranium, 
Ythrium, Zircamium. Rare Hugars and Organic 
compounds such as Furfurol, eabinose Dulcit, 
Insulin, Lactane, Maltose, Maunose, Dextrose, 
Levulose, Xylose, Raffinose. For Aualysis we 
have a fine grade of Perchloric Acid at $9.25 per 
ouud; also Osmic Acid at $3.25 per graiu. Write 
or particulars. Ziegler Experimental Laboratory, 
Rochester, N. Y. 


106 Chemicals—Youug Man $6—Complete chemi- 
cal Jaboratory. 100 chemicals, as mercury, 
iodine. silver, molybdenum, together with 96 
others, geucrous quantitics, also chemical plass- 
ware, blowpipe, etc. ’repaid anywhere $6. -O.D. 
terms accepted. Full ltst on request. Borough 
Chemical Co., Successors to the Swimmer Chem- 
ical Co., 190g Park Place, Brooklyn, N. Y. 


Chemiecais—Amateurs and ¢xperimeaters buy 
your chemicals from us and save money. Prices 
25 to so lower than others ask. Write for our 
fe list aud be surprised. Jos. Simpson, 3880 
Vindsor Pl., St. Louris, Mo. 

Staadard Chemicals aud taboratory apparatus, 
creer and seliable. Jume list, sc. Frame, Eureka, 


Chemicals in scts, $11.50 to $46. Write for par- 
ticulars. oe Experimental Laboratory, 
Rochester, N. Y. 

CEPT Terre) ee 1 DOM DMD INA oA 


Miscellaneous. 





Big Money—Raise rabbits for us. Belgian, 
New Zealand, Flemish Giants. We sell stock 
and pay $7 pair. Express all rabbits raised from 
our pure bred stock at our expense. Contract 


aud literature soc. None free. United Fur & 
Produce Co., Inc., Dept. 63, 3017 Wilson Ave., 
Chicago. 


Marvelous! Send for our time-saving multipl- 
cation table. Troducts of any amouuts readily 
calculated, any pocket size card. Price 100. 
(coin) by mail. Kemittance with orders. Tabu- 
lated Information Card Co., 240 Chestnut St., 
Philadelphia, Peon. 


_ Closing Out Sale—Get one of our Dollar Add- 
ing Machines. 73¢. while they last. Smith & 
Gates Co., East Troy, Wis. 


Typewnriting—Neatly and correctly done. Mauu- 
scripts a specialty. Essays, speeches anil let - 
ters prepared for all occasions. John H. Owens, 
6% Ease gist St., Chicago, Il 


For Sale—Young New Zealand Red Rabbits. 
Winner four silver cups this season, Ver trio 
$35. White. black, chocolate mice, flour pairs $2. 


extra female yoc., males 25¢, Natural Bee 
Rabhitry. 4364 Natural Bridge. S:1. Louis, Mo. 
Start a profizable usiness manufacturing 


“Puffed Crisp.” lJclictous contection. Whirl- 
wind money-maker. Machine, instructions com- 
plete Miso. Samples_ice. Bestever l’roducts Co., 


242%—E4, Polk St., Chicago. 
= TWO ST 
For the Hair. 


Bee se LT 





I wes Bald. Obtained hair growth hy an Jn- 
diau’s aintment containing genuine bear ail and 
rare plant juices. Many others have good hair- 
growing results. ‘Will sen box, postpaid, with 
recipe, toc. John Mart Briitain, 150 E. j2nd St., 
BA-3m. New York. 





You benefit by mentioning the “Electrical Experimenter” when writing to advertisers. 


a a a LT 
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ELECTRICAL EXPERIMENTER 


Books. 


a 
Books for Real Live People. Lists iree. J. E. 
Sheriulan, 417 E. 1g:st St.. New York, 


~ What Every Drsitaman Should Know. Very 
useful booklet. Vrice 12¢_postpatd. Wack Book. 
tet Co., 1943 Patten St., Philadelphia, Pa. 


Dear Reader—l}f Occult, New-Thought and Sci- 
cutific books appeal to you, send for my catalog, 
it’s tree, have books on Personal Magnetism, 
Concentration, Spiritualism, Clairvoyance, Scer- 
ship, Will, Mind, Ilypnotism, Messmerism, Char- 
acter Reading, llealing, Mysticism, Success, 
Salesmanship, Mechanics. Entertainment, ¢tc. 
A. W. Martens, J-40, Hurlingtou, Jow:. 


oP he a. a 

World-Romic System, Masterkey to All Lan- 
guages. Six Textbooks, $1.45. Freach Chart, 37¢; 
Spanish, 37¢; Aviation pare Cranes $1.50. KFreuch- 
English Aviation Dictionary, 6ic, Languages, 
143 West 47th, New York. 

Applied Electricity. Electroplatiug, motors 
X-Ray, wireless telegraphy, 350 pages, 214 illus> 
trations. 6oc. Ask descriptive circular, T. Perez, 
g29 McKinley St., Elizabeth, N. J. 

Be Healthy! Succeed! Read “Siucere Words,” 
19.9 Wouder. Original, Practical, 20¢ postpaid. 
Success, 1943 Patton St., Philadelphia, Pa. 


eee StS ea re eee a 

Nature Laws Eves marrted aud engaged pcr- 
son should kuow. wo volumes complete, Soc. 
Over 200 Practical Suggestious for starting your 
own business, soc. Central Compauy, 599 Ninth 
Ave., New York. 

To Get Better Pictures: | 
Photographers’ Weekly; illustrated; weekly 
prize competitions; priut cCri1icisms; mauy 
wuuigue features; $1.50 per year; three months 
trial subscription 25¢. Abel Publishing Com- 
pany, 401 Caxton Bldg., Clevelaud, Ohtio. 


We have some valu- 


Read the Amateur 


able old E. E. : 
191s—Jan., Feb., March, April, May, June, J 
Aug., Sept., Oct., Nov., Dec., price each _35¢. 
—Jau., Feb., March, May, June, Nov., Dec., 
each 35¢c. 1917—Jan., April, May, June, Aug., Nov., 
Dec., each 35¢._ 1918—Mar., May, June, jsc. July, 
Aug., Sept., Oct., Nov., Dec., each 20c. 1gtg 
—jJan., Feb., Mar.. Apr.. May, 20c. We cau fill 
orders at once upon receipt of your remittance, 
aud if you have not these numbers already, now 
is your chance to get them, as they probably will 
be snapped up very quickly, Experimenter Pub- 
lishing Co. 233 Fulton St., New York City. 
HLSUATORUPOTEAUOUUONGE( (p40 Q0SQ400000EAUUITUONONYESE94400 0 9UAUMLUENUOCUOU GAUROSOOUDUUEOEESS0SHSU0TUO GSU QEOMANUDA LOU HEH CGMRNT UU 


Blueprints. 


All Audion Cireuits—See Wireless. 
“Radio.” Post Box 346, Yonkers, N. Y. 


Blue Prists—% H. P. gas engine, joc.; 4 H. P. 
Steam engine, soc.; % H. P. boiler and engine 
zoc.; all 3 for $1. Circulars on casttugs an 
eugines for same. Uuiversal Gas Motor Co., 
364 Monadnock, Chicago. 


Amateurs—Blue priuts furuishing wirtug dta- 
gram and all data uecessary for construction 
of (Paragon RA6) regeuerative receiver. Price 
now $1 postpaid. Radio Research Laboratories, 


Address 


2148 Fifth Ave., Troy, N. Y. 
WOME LGARLENDD MOEN RHA AT AULOUANUUNNAREAU TAL ATAU AR aa ETAT TTT 
Stamps and Coins. 
ollection of Coins trom twelve couutries, 
soc. Coin Co., Box 365, Dayton, O 





2000 Different Stamps, complete collection, $1. 
Stamp Co., Box 465, Dayton, O 

California Gold—Quarter size, 27¢.; half dollar 
size, §3¢.; dollar size, $1.10; large cent, 1820, an 
catalogue, 10c, Normau Shultz, Kings City, Mo. 

Fortunes in. Postage Stamps—Start stamp 
business of your own. nd soc. for sample 
stock, worth $1.50. M, Shedel, 29 Collahie St., 
Toronto, Cauada. 

Stamps—61 All Different Free. Postage, 3c. 
Mention paper. Quaker Stamp Co., Toledo, O 

500 Finely Mixed United States or Foreign 
stamps izc. Philatelic Star, Madisou, N. Y. 

100 Different Stamps l0c., 200, $25. Michaels, 
s600 Prairie, Chicago. 

Best One-Cent Approvals in America. F. P. 
{land, 1617 So. 60th St., Philadelphia, Penu. 

Free—Packet valuable stamps to applicants 
so per cent. Approval. Benj. Forbes, 160 Devil. 
liers, Pittsburgh, Penn. 

Free Stamps to Approval Applicants. 3¢. 
llarland Burgett. 419 Spring St.. Lima, O. 











1 4LegeA) Upto pmatatemwrre dee Mea gL ETLDDD AAD LENA TABU UTLTENUERA LL TACHA 
Old Money Wanted, 
We Buy and Sell Old Coins. $2 to $500 cach 


paid. Keep All Old Moncy: you may have valu- 
able coins. Send toc. for New Illustrated Coin 
Valve Book, 4 x 6 | Gwaranteed prices. Get 
posted. Clarke Coin Co., Box 110 Le Roy, N. Y. 
TEE UU AA LO ET OT 


I *ostea rds. 


mm 
Everything in Posteards—Live-wire list tree. 
Worth while samples 25c. Mention subjects 
preferred. Mutual Supply Co., Iradlord, Penn. 


preierred.,  MUtUal SUPPLY LOs Pradtorcds Fene. 
Five Prettiest Wonien Cards—Jfand colored, 


Tiny 


25¢.; cCuimera hargaiu list (ree. Chas. urso, 
Dept. 41, 25 Mulberry St., New York City. 
{eae aQobeeracgtofeneg Lome g04712 MRR GNU LUNTUSLANESUTE Sd mne€D TTS AUAURTAR AYU LAAT YAS SAN SHU ELLE UE 


Matrimony 


"Get Marri Ladies, your description 
lished FREE. Write. Cupid’s Princess, 
Box 382, Burlington, Ve. 
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Wireless. 


e Aadion Buib-—lts carly history and de- 
velapiuent, electron theory aud trigger action, 
also of blue prints, hook ups for receiving 
damped = signats using both air exhausted an 
gas bulbs, recetving undamped signals and re- 





Renerative circuils, two-siep amplifier using 
same (A) aud (8) batteries for both steps, 
wireless telephony with the atudion. llow to 


; to one transfurmer for use in an 
aucdion pep bier Gottcn out hy a chief clec- 
trician (radio) U. S. N. For the amateur. Price 
$2. ic *Radiv,” Post Box 346. Yonkers, 


N. 


You by Mail for the Gov- 
crumcnt first-grade commercial liceuse as a 
wireless operator, fitting you for positions in 
merchant marine or land stations. Positions 
pay $110 and living expenses, up to $3,500 yearly. 
Our profit sharing plan guarantees a saving o 
10 per cent. On tuition to successful students 
and estimated saving of 7 pcr cent. Free post 
raduate course iu our Washington school, the 
argest iu America, where we have daily attend. 
auce averaging 200 studeuts, expert Government 
instructors, and full cquipment. Most thorough 
course. Illustrated catalogue and details of 
prolk sharing plan on request. Service Radio 
chool, Dept. E, 902 Pa. Ave., Washington, D, C. 
Now That We're Alive Again, Keep Alive 
by reading the “Aire News.” The “Aire News” 
is a monthly amateur radio magaziue contain- 
ing mauy novel departments aud sure to please 
cither the novice or expert as it contains live, 
peppy. simply written articles tuteresting to 
th. Yearly subscription $1.50 or three months’ 
trial subscription 25¢c. Be progressive. Send 
your subscription, regular or trial, imiueditatel 
and receive the "Reopening Issue” which will 
he a rip-roaring success. Delay means your 
missing much so act now aud subscribe today. 
Awericau Institute of Radio Engineering, 
Omaha, Neb. 

Radio Apparatus of Qual to 
your own specifications. adio Enginecriug 
Compauy, Baltimore, Md. 


Amateurs!—Special cardboard tubing, impreg- 


We Fully Qualif 


nated, for receiviug trausformers. 5 and 5% 
inches diameter. 25¢. per foot, any length. 


Postage iucluded. Maier & Company, 335 East 
o3rd St., New York. 


Radio Amateurs—Now is 
i i readiness, 





the time to get your 
in Everythiug tor the 

Se purple Stamp for circular de- 
g STANDARD apparatus only, at prices 
that will save you money. Crescent Wireless 
Supply Co., 1500 Lafayette Ave., Mattoon, III. 


Switeh Points—Binding posts, switch levers, 
aud small parts, send 2c for catalogue describing 
these and other goods. A. W. Bowman & Co., 23 
Church St. (Harvard Square), Cambridge, Mass. 


Complete Receiving Sets $8.50. $9.50 and up. 
Iustrumenuts, parts, minerals. Circular for stamp. 
Inquiries iuvited. Jenkins, 923 Purchase St., 

ew Bedford, Mass. 


Blue Print Code Charts—All codes; fine for 
laboratory. 13c. each, two for 25¢._ A, B. **Lab.”' 
Co., 1315 E. High St., Davenport, Iowa. 
DUCLJ0VAALETORUTEUUEUARUOANUD 40 ESENNONUOOINQAURCAE DON HRUEREEODLANLGAIOQUOOLODYSOSSII0NS900QU CEU HUGUOQSGQHNUTOGDOUHONSOUITESESE AMEND 


Cameras, Supplies—Photo Developing. 


ean, Neat, Pertect Kodak Finishing at the 
lowest prices. Work returued the same day re- 
cetved. Send film for sample print and copy olf 
on Developing, Printing, Enlarging and 
Hand Coloring, also copy of Photo Craft Maga- 
zine, which will help you make better pictures, 
Photo Craft Co., Box 69, Aun Arbor, Mich. 


Mail Us 15¢c. with auy size film for develop: 
ment aud 6 velvet prints. Or send 6 negatives 
auy size and 15c. for 6 prints, 8 x 16” mounted 
enlargements 35¢c. Prompt, perfect service. Roa- 
Photo Finishing Co., 255 Bell Ave., Roa: 
uoke, Va. 


ab 

Special Trial Offer—Your text Kodak film de- 
veloped, sc. Prints 2c, each. Moser & Son, t919 
St. James Ave., Ciucinuati, O, 


Slightly Used Cameras—Bargains. 
list. Cameras exchanged and repaired. L. 
1146 Stebhius Ave., Bronx, New York. 


Free—Developing, prints 3% x 5% and smaller, 
2%4c. 8 x 10 enlargements, 25C. Bey us. Gem 
Studio, 462 Wabasha St., St. Paul, Minn. 


Any Six or Eight exposure film up to post 
card size developed and printed, 1oc., or enlarge: 
ment, 8 x to, your favorite uegative, 20c. Special 
introductory offer, to show high quality. work. 
Associated Puoté Ca, Dept. 12, Cincinnatt. Sta. A. 
AVE WNFAOUOULQUUOO4NT EISELE SUGUMANRAAANTONRYO—RS UT AALUGEEGLURELUEG GOS CASAOS COS NO4 N09 90900000 AGA OU eOUO ULSD OM ane TUTTCT DOH 


Song Poems Wanted. 


Write the Words for a Song—We write music 
and gttarantee publisher’s acceptance. ubmit 
paems on war, love, ar any stibject. Chester Music 
Co., 918 So. Michigan Ave., Room 265, Chicago. 


— 


+ Ott c Ave. oom 202, ———~ 
You Write Words for a Song— We write the 
music, publish and secure a copyright. Submit 
poems on auy subject. The Metropolitan Studios, 
o14 Michigan Avenue, Room 113, Chicago, Illinois. 
Write the Words for a Song—We revise poems, 
write music aud guarantee to secure publica- 
tion. Submit poems on aay subject. Broadway 
Studios, 1970 Fitzgerald Hldg., New York. 
Song Poems Wanted: Send today for valuable 
infarmation (ree. Hummel Music Co., Clarence 
Bldg., Cleveland, Ohio. 
Music Composed to words. Bauer Bros. (tor- 
merly of Sousa’s Baud). Oshkosh, Wis, 


nd 
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DREATESTTOY SENSATION OF THE DAY!) Boys. you can have Movies at your own homo with thle latest model ‘The Bab 99 Double Action Revolver 


FIGHTING DREADNAUGHT MOVING PICTURE MACHINE! snore eo wt tema ear 


—_ SENSATIONALLY REALISTIC! a Usea Standard Filme came as the lerger machines. Vory easily manared. '$ 50 Messures but 


Here le 8 el of Simole turn the bende. Good Varwsis of Filme alea ya obtainable 444 Inchas long 
i hing Compliate Poeetpald anywhere 
Uoele Sam's PRIGE ONLY $2.50 incleding Twe Films 


moositsre. Eight 
Eatra Flime, (Se esch postpaid 2 






























tig goos, woe 
ati 
See tha ieny.a tas THIS (8B A GENUINE MOVING PICTURE MACHINE 
from twelve to end the motion pictures ere elear, sharp and dilatiner. 
twenty times. Extre The Moving Picture Methine Is finely constructed, anf} 
nition slways carefully put tosether by ekilied workmen. it Ja mode 
emmy of Russian Stetel, hes a beautiful finteh, and Is ort 
ated by a finsly tonsteucted mechantam. The project. 
Ing lenace sro cerefully ground and adjusted. triple) Fakes regelar 
polished, standard double extra reflector, thtowing we) 22 ¢alitre ey 
ray of Iteht many feet, end See the picture On| sertridges 
the screen up to three or four feet tn area, The The new Rove Gevtis Action Mewmerioss Bosetrpe het bron prede o4 te cs ne) 


‘ight t# produced by @& eafety ecachide generstor. the ee cae co weveives, ae woust fenabineg email wed 
such aa is ueed on the barcest sulomoblices, This hid Sipe lel Aone oser ieee Deecoiiis. ft te 


tafnahle. Abso 
i hermicas. Can be operated indoors or out. Noe 
Ho f Itere'a your chsors to are «6 battleship fa srilea ea: 
the peet of it le pou cea UN the ehip and commecd the Brin 
cureelt{ By having (we or more Baltleshioa, yoo «a0 orrena 

‘KCIFING NAVA ‘PATILES Ia sour c@n home. Price # 
Warship 0n@ Arasunition, Lic, three ter 404, oF ® Meet of 3 
nidpe for 66.00 peatzeld, Gatre Gmemvaition, & conts ~+r whe 























terlousGh og ren bey’ "Gncry tele, sass tarcrestoctase ss onesie shaebce teroosnie 
e es ¢ = tes 

\TOOTH-ACHE STOP Mys ae oo one & See white _ ei the ae nod tnere G os eater er betver ove made then the A eres! (esterase No soles 

« wate fev tC te B solldly conatruected and durable Moving a iad Silastre tion aE lia damicerer anionic cataiioe 

a soa, Gee 94 l ot ae i te 

Om rrugee But there le fus te Pleture SfacRine. The mechanism Is exceedingly ozs and card ia be Corowa recepented. She ara wanda w the marr 

= = tahers eA ro, wt 

eimpte and ts readity operated by the mozt inex SEs {rom cn Kasth4Gel an8 [2 eh eet ony bi ounenl  aeece 

; perienced. The pictures showo hy this marvelous fram as ghety ia ewes beding. The eprralon of the gears +a mochariom ht at- 

Step the Paix, Siopa the Tooth Moving Pleture Mathine are not tho common, Uret'y ig end ebesistely IneaMadiog git mah sumad th Wee el eee 
Reverse « tte te befor crude and iifeless Magic Lantern variety, bul are ee Gamer. ee ee 


bef -Pilader, ord A wag boca! 6% weerce. The Prime uf she @ +b: Been cee 
be wahy OOO, Gat by weo@ pouwais lo 027 eédrese, § JOMELOR SUITH & CO. 


cro WATCH CAMERA 


The moal wendaerful and In- 


of tenth: Une dade tiers tee methya 
Ge Geete Reraere, reTMaing +" gal- 
evpee Filbeg. Abeototels hat ™ lees, 

Hore 11 reody Por the wnat BOS a 
toch 3be pes tafe, poowsl4. 


“SAFETY ist!* PINS ae iar 


life-like photographic reproluctiona o«f actual 
reenes, pPiaces, and people wnich never Ure its 
audiences. This Moving Picture Mochine has 
Caused & rov4ing enthusiasm wherever it wae yvoodk 


JOHNSON SMITH & CO. 
Cept. € § 3224 NM, HALSTED ST., CHICACD 

















—_- genious Camsca made 
elaver INKLESS PEN Ttisba 
Tittle larger thas ao 
ee visel eR ANARCHIST BOMBS ITCH ING POWD ER match. wbied it Closely Fe 
uovevehermete | WRITES with WATER 227.272: _Comalits of m little otaas ee ee ee “cba Cape aboot lo rear 
ve a 
rar ene ord shes oe Oey WE cask iaeheee ~~ & icc ave pad with ket and taka pity 


prer epragethr wilh tha movement, han fountaia gene Writes « 
Aw ia acute aoe fone teeter = one sie poe oe 
we. get oo ted) and 14 in traghet. siseterats gone aun Bs Niekel Pieced Ro 

Ga coxt, Pee ee 10s p. 2S, euedle ti #0 GRAYS, © fee 2 


SIMPLEX < 
TYPEWRITER |: 
ONLY $2.50 


mw Cheap But Cood. 
Se Simple a Child 


aree without any o¢s 
beloxs the miaer, 


One Cent a Picture 


Tee F Tnade In daphghs 
@ith 26 La gesere Fire, coe te 








oger, One dropped is 
room foil of “peopte will 
th rece poppe: comme ra a> 
; mbdarger cheese 
@ Toco neil =a i — 
t abert time. 3 Boses for 2 
seeped by erprees only with « Dojlere| 52... ous waprenes COksit poset @) tanst 
of other mercbhandin. @ @urtbh of ether marchandee.) 


JNVISIBLE INK. LOVE LETTER INK 


Writing written with this ré- 
omens gee a tTrarkable ink vanishes en- 





lowe ales oblige 

a. [tre sumpuetty lectf le ve- 

 OfEin. Tedee pertures tneeeph the 

stew. where the exis Pica Leas ie 

teceted. The phetoa Us Pa I/a) mor 
be ennrg od th Gos Olea. 





Can Veo Ie. the wnu ‘ tirely In a few weeks (acooer UICK AS A FLASH ™ ead instar tansene aati 
We Gulfantes Ghed/eies vee Unee he we if desired), rev the the paper Quit Endorsed by ara tears end prof eeatene le ts worndares. * evra’? rele ai ~ 
Writing. Pret. Inenbaab te ome. QUITE BLANK Ise p. pd. | Bares. See ined wera a caeseltl "dy asey 


Dp 
als end offer gricete ment 
erahdume oF8F from prvine 
S7d0. Geeeot fan for piating 
orecuca) peas, Duty | Ba 


bere bese coreted. with Daleh Comers be esierpruing ‘pertors. 
ont Ti ih Predoren clear, qhOrp SO9E tir ag Phos er eg dmoee eee Le 


Dae Are Quite invleible of uses ee ieee dae} TMIESE. olke 40 pried Bote tases Adine., 


| eed tte: 2 ber 400 penipe-t Jomason gata BO, | £4 wetce Camere $2.50 PRG Ue Soeoteren 1%, 38 25 Lemon. ike 


MULTIPLYING BILLIARD BALLS /COOD LUCK RING iv, Iobuien Smith & Co, Dont, E 843224 N. Halsted St, Chicage 
The Boot Feet of ite Ming A VERY owes arf 


Tole trick te ga ef eetive vast 
@earprama The gurformer 
bends anwod the ball for oa. 
amuinalion, end immedictely it 
Oey ni ei mee 4 
® tépe of ble inc 
writing and at the end of each bine @ elight turn of the eniier moves the rerbet Rallers.and'a iy ore 
wore hh Pree 
held ia foi! tarw Qin ac 


$ @aios 5 clice and forred the orward, g ting Ine prope? line « 
oe That he nce we Ohl an Daaet Witence from ceah Furr", eo icateoh to tal 
eare oll ee Lhe honers ef the beft hea, and 
tie ba 


aghty prectice! Fypererit« we posite soeittta 
es ¢,. 7 
te erers retowal ta Qnee of ore 01.06 


rv mple ibel @ GA juat odte ye reed Bae wets wile IL Kod con 
ol wee te hnew eboul+l le fvw misates. end of heor'e HrertHd ell) 

2 £0 of capert sencater., Every buslacss man email have a Urpresiter. }! 
ow MA pe pod Vertes ln rabasicesalde and couairs tha Unpretel..@ Rhet ihe arm leo 


4 ms = ot ond ree willte eavncad Wehr pastas an ba vate tt wish taal @ bie- 
. 







poner concere, We ereure rom thel the Ovestie? & lew aad STAMP 
fot ee Sua ae ie le ft & do ees wee dence @f eng businesa se "pede ef nwetel iS re 
eeprom. ond le oe tt You abeotd oof mise Wd ghance of ercurnng « ber: -_ and eroveeens 
The letters of the ai bet, Che Sumare's Iie 16, aad pencivstion ma be Le ee WITH PAD AND INK, 75e 
are os greuced tet the betlare moot used are be lore ihe eprtaist most of the ent : & oe 1Ge 
tene ouabing b.re (4 etts dit. The eutless heid the papery in pani) 6 while SY ‘oesblns ont © = 


ai reed ever 
Mf ing abject ort ra 
gut tle eald » 
aoe Each Groce Miter pecbed is « stron ‘ut a, sin ‘wiveaved ionugc: mae? > bring Goad 


Price con Dlg ine 32.40 orot be wid wreto 





194» ple<ed to ee another ballanes: deace Ite name 
Jekason Scithk Ca, Dept. E 8,324 N, Halsted St, Chicago) rtisinsta tesseccrarcr Pai ple saat ee tires azul 






eroines bell is the revait. Phe feat rea thea be re- | gnerertre thal, Ic le coeteinie & verve enue ring 
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SAVE /2 - INSTALL YOUR OWN ® 


PLUMBING-HEATING 


Bag NOE TC 7.) Gis re eae 


{ Reduce the High Cost of Building 


Plan and Install Your Own Fi -7 
Plumbing and Heating System 


Our new HARDIN EASY WAY enables any 
electrician, carpenter, contractor, builder, or 
farmer to easily install a complete, highest-grade 
plumbing system. Forty years’ experience sell- 
ing plumbing and heating goods direct has quali- 
fied us to supply material equipped with patented, 
easily-adjustable connections that any handy man 
can install himself. Our method is perfect, 
simple and easy. It will enable you to save on 
time, labor and materials. It will reduce your 


installation expense ONE-HALF. 


Send for Handy-Man Book 


This big, valuable, instructive book contains practi- 
cal and exclusive information of value to every handy 
man. It explains the new HARDIN EASY WAY of 
installing; it tells you in advance what your plumbing and heating will cost; it gives you suggestions on 
what fixtures to select and how to install them. 

This 256-page HANDY-MAN BOOK will help you save money, time, material and labor, because it will show you 
fully how to put in your own plumbing and heating by our new, modern and quick method. It contains a complete 
line of new designs in guaranteed plumbing and heating outfits with the latest improvements, water supply systems, 
sinks, pipes, valves, fAttings. ete. Over 10,000 different fixtures and supplies are illustrated and described in this 
remarkable book. You can't afford to be without it. 
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Hardin-Lavin Hot Water Boiler 


We have spared no effort and have gone to a great expense to compile this valuable 
No Expense Spared book. With economy still a epee necessily. il would be unpatriotic to send this 
expensive book broadcast to non-interested parties. ihe ore we request a temporary deposi! for each copy of 25¢ 
which we refund on first order or we send our Bargain Bulletin Free. Send today. our easy method and prices will 
astonish you. 


Send ketch or plan of your plumbing and heating job. 
Let Us Help You Plan and Install Ou cance will show you the easiest, cheapest and mos! 


practical way. We furnish clear and easily understood plans FREE. If necessary. we will loan you the tools. 


CUT-TO-FIT METHOD 


Even if you intend to employ a practical plumber. your 
big saving by using our products and “New Method” will 
surprise you. Our simplified systems are fitted at the fac- 
tory for the exact job for which they are intended. Any 
handy man with a few ordinary tools can easily install our 
plumbing, water supply systems, pipeless furnaces. hot 
water or steam heating plant this cheap, easy way. No ex: 
perience required. We even furnish the necessary lools if 
desired. Every fixture we ship is guaranteed to give satis- 
faction. We will replace without cost to you any part or 
parts that prove defective or unsatisfactory. 


40 YEARS IN BUSINESS 


at the same address. $500.000 plants behind our guar- 
antee. Send the attached coupon now for FREE 
HANDY-MAN BOOK and full particulars. 


HARDIN-LAVIN CO. 


4510-20A Coltage Grove Ave., Chicago, IIL, U S.A. 






Beok Coupon 







Tha Mardia- 

Lavin Co 

4510.20A Cottages 
Grove Ave.. Chicago 












Name 


Address 





a 


Hardin-Lavin Water Supply System 
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Just what you need to know to succeed in ELECTRICITY 


VERY electrician, every engineer, every mechanic should know READ THIS PARTIAL LIST OF CONTENTS 
about these wonderfully helpful instructive books, which give m No, ] Contains 348 axes, 388 Mustrations. Elecirteal 


signs aud s¥ahols” statle and current electpvits 
—Pprimary cells—cundiicturs aud insulators—resistance aid 





plain words a complete working knowledge of electrical enzi- 


neering in all its phases. conductivity—magne.isin—itnloction cuils—dynane principles 
. ; : —lasses Of dsnawius—armatures—windbligs—conunulauon— 
You ron into some new electrical problem almost every day. The brushes, etc. 


No. 2 Contaius 348 Pakes, 394 illustrations, Motor 
- principles—arwmatore feattion—untor starting- 
calculations—brake bursebuwer—selection and installation of 
dynamo and motors galvanometers—stancdard cells—ceurrent 


Measurement — resistance weasurement — voltmeters — watt- 
mieters—watt hour meters—ojerativun of dynanios—uperation 

| of motors, etc. 
No 3 Contains 300 pages, 423 ilustrations. Distritu- 
. lion systems—wires anid wire calculationg—in- 
side. outside and undersround wirkig—sign flashers Aight. 


wine ProtecUion—rveciihers—sinrage Hatlery systems, etc. 
E E. = : R I = A = ee 7 j I D E S No 4 Contains 276 pages. 379 illustrattons, Alleruat- 
° ing curtent prinviples—alternating current dla- 
gsrains—the power factor—alteruator principlys—alternalor 


information you need to help you in your every day work is in 


These bonks place clectricity at your finger ends. They cover every imaginable construction—windings, ete 
subject. principle. theury, problem, trouble. and way of doing things electrically. No 5 Contatns 320 pages, 614 illustrations. A.C, Motors 
Every subject is indexed so that you can turn right to it. They are a study course : —syichronous anc induction mutor prinvitdvs—.% 


and a reference guide in one. written in plain every day language—no wasted words C. commutator motors—imdnction muturs. trausfornwrs; lusses. 
; construction, connections, tvsts—conterters—feertitiers. vite, 
—only what you need to Know—chock full of up-to-the-minute electrical knowledge. N G Contains 298 pages, 472 Mustrations, Alternating 
The guides are a complete course in electrical engiteering. They will help you in oO. cnirent systems—siwitching derices—circuit liteak- 
every detail of the day’s electrical work. You can’t ask an electrical question that ers—relays—lglituing protector afparatue—rveuiating @rviecs 


Hawkins Culdes can’t answer. —Ssnchruveus condensers —indlcating devices-~—meters—power 
factor indicators—wate form measutement—s3witeh boards. ete. 


is e No 7 Contains 316 pages. 379 Illustrations. Alternat- 

- : ing current. wiring power stations — turbines: 

Pocket Size Flexible Covers management, selection, tocation, erection, testing, runing. 
care "9 repair—telerhotics. ete. 


The hooks are smali enourh to stip intn your coat No Contains 332 pages. 436 illustrations. Telegraph 
What EJ chri | NM Sa Pocket—handsomely bound in flexible black covers, ° —simultanvous telefraphy and telephony—wire- 
e ita ea y isla a rate ee acini hod et A re eae teen , electric lixliting — pholometry, ttc. : 
| st¢cre S tbl Ss. ‘ Fes actual ifiturmation ‘ontains rs - Pe- 
Helped Him Make Good and 4,700 iliustralions. Gnee you see these hooks and No. trie rallway Te uideieie. ecom ante ae lene # 
“Ii is only tight for me to recom- luc them Inio actual use you wil} never asain want to be ing—trolley car onvration—miscelanvons appllcations— 
1 mend highly the Hawkins Guidvs, for without them. Try it at our expense, motion bictires—cas engine ignition—atttomolile self- 


they have been of the greatest assist - 


| a ae ring. mej we starters oo systems. clever vehicles, etc 
ance n placin ye ut outa ne 
Fe eee ade er No. 10 gpetsins Sf ees, Soo lnicradions, a 
; Construction Departawent of une of END N MONEY neceanee— lenin brating—celvetrie welding— THEO. 
Ohio's largest Electrical ¢‘omfmaules. aoldering and brazing — Inidastrial electro- AUDEL 
I would like to see every Man have a lysis— electro plating — clectro-therapeutic 
set of Hawkins Guides.’ Be at will cost em nothing a receive these Se took X-rays. ete. - & CO. 
Gro. Knecht. Colunmbnas, tO. Them Over—ask thei ail t guesnons von can think oO zi % - 72 Fit i 
7 iG use them in your work—sturly them—pick un sonic ie a pt! pacha “6-page ready ee ene 
In the Naval Electrica) Dept. infarmation that will jne¢erease sulle earning abiliiy, We 1 pee Th ex oP the complete bes 
“The Hawki Guid - es Will shilt you the entire set nf 10 volumes entirely FREE. Worry. his index has been 
ain o oN ae cae leche) This is a sign of our confidence In the guides. Pure Jdanned fo render easily ac- Please submit me for 
Department. a bioh fg coun by Gehl dovs net ohject to being tested. Keep them for ecessibte all the vast infer- examination Hawkins 


seven days ant if you do not dwide that you can't eget 


thoroushiy.’ J. Comell. 7 Mation contained fin the Etectrical Guides (price 

U. S. Receiving Ship, Brovkiyn, N.Y. Sas thout bem, return hem to vs atid owe wv: 10 electrieat guides. i ama) QU ae ee 
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THEO. AUDEL & CO. y a 


72 Fifth Ave. New York, N. Y. 0 


sponsibie position.’ 
W. E. Swartz. Dunnville. Ontario. 
Wireless Operators 


“J hore worked wirvlese for ten 
years—but I wish 1 hail these boaks 


Occupation. 
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TY aru Superintendent of Power 
i Oi Plant 
| $2300 to $5000 per year 
Cuy Techaician 
$1500 to $3000 per year 
Electrical Draftsman 
$2000 lo $3000 per year 
Testing Room Foreman 
$2000 ta $3000 per year 
SS Supervisor of Maintenance | 
« iain’ «I of Electrical Motive. 
™s ee ee || Ne Soe | Equipment | 
Te awit — ES Fo | $2500 to $1000 per year 
an; , o Teehuical Salesman and Di- | 
rector of Factory Power 
lustallations 
$3000 to $6000 per year 
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Unparalleled Opportunities in the 
New lield of Electro-Technics ! 


Announcing a New Specialized Course of Electrical Instruction to Train 


Men for This Newest and Biggest Field in the Electrical Profession 


OR years there has been developing in the industrial life of this country a wide commercial gap between the skilled. 

technically-trained Electrical Engineer and the “apprentice-trained” Electrician. At the top of the electrical pro- 
fession has stood the Engineer—at the bottom, the Electrician. And in between has grown up a tremendous held 
of high-salaried industrial positions calling for fechiically-trained electricians—the field of Electro-technics! Thon- 
sands of leading industrial concerns today are looking tor men who can fill these higher-grade electrical positions— 
men who can qualify as Power Plant Superintendents. City Technicians, Electrical Draftsmen, Testing Room lore- 
men. Supervisors of Maintenanee of Electrical Motive Equipment. etc.—Electro-technicians! 


You boys who are interested in an Electrical career—you men in the electrical trade who are handicapped by 









7 lack of technical training—here is your big opportunity! | 
ae Become An Electro-technician —Thousands of Liberal-Salaried Positic 
?,. e e e > « me 
ve. Opening Up All Over the Country in This Big, Uncrowded Fielc i 2 
‘\ cn Now is the time to start your training—with a tremendous nation-wide industrial reawakening right at 
XN > hand—with the most stupendous skilled-job market in history awaiting you when you graduate! Already — 
XX op. the first signs of the new industrial era are on the horizon. Rise to this world-epoch opportunity. Fol- 
SEND \ low the example of the thousands of men of all ages in all walks of life, who at the close of the Civil 
ME a War revolutiontced their entire life-careers in the great commercial readjustment that followed the 
THIS 2 Wear of the Rebellion. 
BOOK x% 2 : - 
. . ~ a The Only School in the Country That Offers This Specialized 
am tntereste in erie 
the hik suecess-oppor- N° ; Electro-technician Course : 
tunities rusted re the qv Nowhere else can you at present secure this valuable, specially-arranged, condense] 
etnies oesend ae ate z course of Eleciro-technical training—training that is thoroughly sound and practical from 
A Booklet - Catalog Fae \ e, start to finish—training that combines poco laboratory, drafting-room and reciti- 
“lectro » technician Ao Ne: ion-TrvoMm instruction in equal measure a in i i nce. 
Factor din Modern iegastry:* s, 2 See ? q r ges efficient daily sc 
It is of course understoud that thes > Entrance Requirements Next Term Opens July Ist 
request places me under uo ubligatrun. \ = The cnurse is aprn to all applicants who have Classes Forming Now 
% 4 at least a comman grammar school educ:a- 
Name . a os 2 - are conusleni Nigh Quick action is necessary as the number 
Schon!) work in stuches esscuttal to en- . , 
Aine: *. “ %,. gincering, such as Statiicmatiaal Phy- of students that can he accommoated in 
>. sics, Chemistry, cte., will he ereddited this term is limited. So don't delay. Look 
Ort State X\ % 00 Cet ee Sue inner xt your culendar—note the date clip the 
ents wt eo RIVeU advances p ¥ * 7 
Nie K tu ut oo \ = standing that sill enable them cogpon at the left “and some day youl) he 
XY. o.. to complete fhe course im looking hack te this day and congratulating 
nt O cupatien - ie eee ”% onc-half fo  three-faurtis yourself over and over again for taking the 
\ “e the regular time, accord: ie 
; | i. He ou a +n aie first step in the greatest field Electricity has 
t f Tit hil You ds 1E fi a credits they hive on ever offered! 
oO entering. 
N% 
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The Expert Electrician Earns 

from $46 to $100 a Week 
and is Always in Line 
for the Big Jabs 


Jobs Requiring No Special 
Training Pay from $12 
to $25 a Week and 
Offer No Future 


L. L. COOKE 
CHIEF ENGINEER 
CHICAGO ENGINEERING WKS. 


ELECTRICITY-LL COOKE - SUCCESS 


[1 TEACH ELECTRICITY. LET ME 
MAKE YOU A SUCCESS 








mt PT 








Be a Certificated Electrician! 





Electricity is to-day hghting and moving 
the world. It is calling for experts in this 
business and offers you a bigger success 
than anv other profession. Go after some 
real monev. Qualify for one of the thou- 
sands of splendid positions open. All you 
need to start is a few months’ snappy, prac- 
tical instruction from a competent engi- 
neer. Come with me—NOHW’. I'll give 


my personal care to ensure rapid and efficient prog- 
ress. Aly course is intensely practical. It is 

highly condensed, simplifed, up-to-date and 
complete. 


SATISFACTION GUARANTEED 


















47! } am so sure you will make a splendid 
i success in this study, that I will 
A, @, Guarantee Under Bond to return 

i 2 0, oy to you everv cent paid for tui- 

ee tion, if you are not entirely 

% $i satished when you receive 

a.% one your Electrician’s Certifi- 

“ ge cate granted you as a 

47% graduate of my school. 

Ne S.% %, 

“14, 8, 
ayn, 
Cle &. 
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Prepare yourself for a real position by my 
Home Study Course in Practical Electri- 
city. | am Chief Engineer of the Chicago 
Engineering Works. I have trained thou- 
sands of men and can help you better than 
anybody else. We also have large, splen- 
didly equipped shops where you can come 
at any time for special instruction without 
charge. No other correspondence school 
can give you this. 


FREE—LESSONS AND OUTFIT 


send me the Free Outht Coupon at once. 

Do it now! For a limited period I am making a slashing 
cut in the cost of tuition, and giving each new student a 
grand outfit o7 Electrical Tools, Material and Instruments 
—in addition—A bsolutely Free. 1 will also send you—free 
and fully prepaid—Proof Lessons to show you how easily 
vov can be trained at home to enter this great profession, 
by means of my new, revised and original system of 
mal instruction. 


WRITE NOW—DON’T DELAY 


Delay never got you anything. Action ts what counts. 
Get started—and get started now. Write for my big new 
book—*“How to Become an Electrical Expert.” 


L. L. COOKE, Chief Engineer 


CHICAGO ENGINEERING WORKS 


441 Cass Street CHICAGO 
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earn ELECTRICITY 


as I pracrice 


Electri ACI iy IGHT before you there is pictured a compact NOT 
as experts set of books which contains all the information ONE: 


you require to advance to the highest positions in 


k Ml1OW I Tt -_— the world of electricity. No instruction, no con- CENT 


sultation by correspondence is necessary. The en- 
tire subject is before you, clearly written and clearly illustrated. IN 


Whether you have spent years with electricity, or are a mere be- 
ginner, CROFT’S LIBRARY OF PRACTICAL ELECTRICITY will 
enable you to master modern practice, and fit you quickly for one of ADVANCE 
the thousands of responsible positions now open to those who are 
properly trained in electricity. 

In twenty years’ practice Terrell Croft has learned 
many things about electricity. As apprentice, as lineman, 
as draftsman, and finally as electrical engineer with the 
Westinghouse Company, he has learned the practical 
man’s wants. 

With his own practical experience, and with the co- 
operation of a score of other authorities, he has com- 
pleted what is considered the most valuable study and 
reference course ever attempted. 

No other set of books or course of instruction ever 
adhered so closely to actual work. Nothing else of the 
kind ever told so vividly the story of electricity as 


experts know it. 
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SET of books which covers the wide subject 

of electricity completely, comprehensively 
and practically cannot be adequately described, 
therefore we extend to every reader of this paper 
an invitation to examine the books absolutely 
free. 


Merely fill out the coupon below and return to us. 
We will ship the books, all charges prepaid, for ten 
days’ free use. The books are pocket-size. Carry 
one or two with you to work, and look them over 
evenings. Test their usefulness by using them in 
connection with your work. Keep them ten full 
days. Then return them at our expense if you think 






O 7 ly they will not enable you to know electricity as experts know it. 
seen oily $2 per month for eight months if you are thoroughly 
please 











e Inonth This is your opportunity. Will you grasp it? 


for8 months En] ; cz 

fora complete vie VILLI 

ele ctrical Mi * 6 LOL 
-education 


McGraw-Hill Book Co., 
239 W. 39th Street, 
New York, N, Y. 
Gentlemen: The CROFT LI- 
BRARY OF ELECTRICITY 












McGraw-Hill Book Co., Inc. 
239 W. 39th St., New York 


Gentlemen:—-Please send me the Library of Practical Electricity 
(shipping charges prepaid), for 10 days’ free examination. If satis- 
factory I will em $2 in ten days and $2? per month until $16 has 
heen paid. If not wanted, I will write you for return shipping 
instructions. 
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reached me March 3 and more 
than came up to my expecta- 
tlons. § have been In the elec- 









trical business for fifteen years, Name Dae Gi tinh icc Babes WHR REE RITA MC Eee che. be oe eee ee 
he core ne sone a o 
electrical books. erre roft’s 
DinF REDD IS tHe HALL. LH ero Sa a ee ee eo 
had the Pleasure of examining. ; 

Yours truly. GR ee. a a ee ae ai se 






EDWARD T. HOFF, 
713-3rd Avenue, 
Asbury Park, N. J. 
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|NE of the most profound annual summer 
mysteries of the twentieth century—at 
least to the writer—is our hot office or our 
{j hot home. We would not think of an un- 
'%| heated house or office in the dead of 
=) winter with the temperature near the zero 
point, but curiously enough we allow ourselves to suffer 
cruelly from the heat in the summer time when the 
temperature rages up in the nineties. Is it not a most 
curious world in which we live? 

We think nothing of spending fabulous sums in the 
winter for our coal supply in order to keep warm and 
comfortable. But in the summer we preter to spend 
nothing and suffer untold misery in consequence. Babies have it, it is necessary to let the fans Llow Ol. Usa 


and grown up sick folk die like flies by the thousands on nearly so, and everyone knows this is far from healthy 
account of the heat, while we stand by helpless, or frequently producing severe colds. Besides, as soon as 


rather as if we were devoid of ail intelligence, . syhile we leave the fan our suffering from the heat is all the 
the totally unnecessary slaughter goes on incessantly. mone acute 


How our grandchildren will read with astonishment Where is YI : ; a g 
that for decades human beings had their houses piped tere is the practical genius who will “study up 
on refrigeration and sell us a cheap 


Think of this enormous, incalculable loss alone, not to 
mention all the physical suffering due to the heat. 

Ah, yes, we do have our brave fans—which, however, 
do not cool at all, but Only remind us how hot our 
hodies are the minute we are not in the immediate 
vicinity of one of these spinning monuments to our 
stupidity. ‘ 

For our dear fans only stir up the hot air and the 
dust. Our skin, wet or moist from perspiration, meets 
this stirred up air and due to a well known physical 
phenomenon, surface evaporation, we experience a sense 
of coolness, but the air itself is not cooled. It is true 
that surface evaporation produces cold, but in order to 
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for heat, but had not enough sense to run a freezing 
solution or other freezing agent thru the self-same 
Pipes in the torrid summer days! 

There might be an excuse for our criminal negligence 
if we had not the means at hand to keep us cool and 
comfortable in summer. But we really have all the 
means, all the apparatus; in fact, everything—including 
our radiators and pipes. But we prefer not only to let 
our babies and our feeble old folk die unnecessarily 
‘every summer, but we actually lose untold millions of 
dollars thru non-production when the “dog-days” are 
upon us. No one can work at his best when the 
mercury climbs to dizzy heights. Production, whether 
mental or physical, slows down anywhere between forty 
and eighty per cent. Statistics prove it. Factories as 
well as offices slow down and just barely creep along. 





EA 


é refrigerating 
machine which we can connect to our already existing 
steam or hot water radiators? For the same money 
which we now spend on fans we ought to he able to 
buy the machine. And for the money it costs to run 
the fans we can run the refrigerator, too. 

Hundreds of refrigerators have been invented, but 
the simplest and best no doubt for our purpose is the 
cold-air process. It is based on the principle that the 
compression of air generates heat and in its subsequent 
expansion absorbs heat. The air is first comprest, 1s 
then past thru a cooler under pressure, after which it 
is expanded in a cylinder. No chemicals are used with 
this system and it possesses the very distinct advantage 
that extremely low temperatures are readily obtainable. 
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which can unlock the secret chambers 
of success and throw wide the doors 
which seem to bar men and women 
from the Treasure House of Nature. 


FREE There is no charge for “The 


MASTER KEY,” It is FREE! 


Some men and women seem to attract success, power, wealth, 
health and attainment with very little conscious effort; others 
conquer with great difficulty, still others fail altogether to reach 
their ambitions, desires and ideals. Why is this so? Why 
should some realize their ambitions easily, others with difficulty, 
and still others not at all? 





























E] Paso, Texas, Oct. I, 1917. 
\IR. CHARLES F. HAANEL, St. Louis, Mo. 
In Re “The Master Key.’’ 


My Dear Mr. Haanel: The value of an idea is 
determined by its application. Pragmatism has 
long since spread beyond the confines of Missouri. 
The world to-day insists on being shown. 

The lash of circumstances and the logic of events 
are, more than ever, impelling men to think. 
Whether an idea be a new process for picking cab- 
bages, or an old process (Kaiserism, for instance} 
for preserving Kings, we are from Missouri. 

A philosophy of life having as its base blind 
cplimism; a religion that won’t work seven days a 
week, or a Proposition that isn’t practical, appeals 
to the intelligent net at all. It is results that we 
want and the acid test is: will it work? 

The Master Key qualifies. It ig the most lucidly 
scientific statement of ‘‘Truth’’ that I have seen. 
It reconciles rationalism and religion; illumines 
economie determinism and the materialistic con- 
ception of history, and is an infallible guide to 
understanding. It contains in condensed form the 
substance of an entire library on_ science. Its 
teaching, if consistently applied, will make a man 
healthy, wealthy and wise, Its distribution is 
supermissionary work in excelsis. Those who wish 
to think intelligently will find it invaluable. 

Intelligence rules. Desire, intelligently directed, 
is a creative force which automatically causes its 
object to manifest on a material plane. It is the 
law. Let him that hath an ear to hear, hear. 

Yours truly, 


CHAS. A. HEARD. 





‘The Master Key” will tell you why and open your eyes to the 
great possibilities before you. No one can read it and not be 
a changed man or woman. None but who will emerge from its 
magic pages with a firmer grasp of the future—a surer under- 
standing of what he or she can do and has been all along able 
to do, but didn’t know they could. You are perhaps one of 
these—and this key is certainly for you. It will help you— 
tell you how to make a real success of your life, how to lift 
yourself up, to be more, to do more and to have more. 













May 15, 1918. 


DeaR Mr. HaANEL: Ever since I have been old 
enough to read, I have been reading metaphysical 
literature. I have waded ears deep through the 
books from all ages. all lands, all schools. 

I have rejected tons of lies, oceans of miscon- 
ceptions, an entire universe of false deductions. 

I have found grains of truth in mines of folly, 
and worlds of truth in a single Srain. The pursuit 
was interesting in itself, and I do not regret the 
time spent upon it. But it was a genuine surprise 
to read your Master Key System and find within. 
the essence of all that I had read, with much 
more added thereto. ' 

In this extraordinary system you have sifted the 
true from the false; you have given in concrete 
form all that is worth while in msny schools of 
philosephy. 

You have placed arcane truths into the hands of 
the uninitiated as weapons they can learn to use 
without danger to themselves. I congratulate you. 
You are doing mankind a service. 

Yours very sincerely, 


CHARLES F. OURSLER. 
501 Fifth Avenue, New York City, N. Y. 
























“The Master Key” is a key with which many are converting 
loss into gain, fear into courage, despair into joy, hope into 
fruition; a key with which many are finding health, self- 
reliance, power; a key which thrills, fascinates, carries conviction, 
understanding, perception, inspiration, the key which is chang- 
ing the lives of many and may have an almost unbelievable 
influence upon your life. 





Detroit, Mich., May 28, 1917. 


Dran Sin: The words, ‘“Your world will change 
as if by magic. the moment you realize the marvel- 
oug power within your control,’’ page 6, I have 
underlined. They state a fact, a real live fact; 
and to me this is the most wonderful, the most 
important fact of all—that one may put this knowl- 
edge to an immediate test, that one may, after 
learning of this power, proceed to apply it with a 


definite knowledge as to results. r= en | ee eee eee eee eee es ee ee eee ee 


I Charles F. Haanel, 423 Granite Bldg., St. Louis, Mo. | 
L Send me the Master Key without cost or obligation of any kind. E 


W. M. HOWE. 








THE LOWE OBSERVATORY 
Edgar Lucien Larkin, Director 

Los Angeles, Cal., Dee. 6, 1916. 
MR. CHAS. F. HAANEL, St. Louis., Mo. 


DEAR SIR: Your booklet, Master Key, ought to 
be expanded into a book. Its teachings that Mind 
is the all-dominating creative force ig precisely in 
line with the wonders of the most recent psychology. 
All persons having desks should have this pamphlet 
thereon. And it would be a fitting pocket com- 


panion. 
EPGAR LUCIEN LARKIN. 
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sa> NOTE—-Tomorrow , today will be yesterday. Get your Master Key TODAY ! NOW !-es 
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The Magic-like Reliever of Pain. 
Arteriosclerosis, Hemorrhoids, 
ful Beautifier Too! Amazing in 


ELECTRICAL EXPERIMENTER 


VIOLEIIRAS | 








July, 1919 


LU VECO UAC A 
2 


— 


MN “Os 


The Marvel of the Age for Rheumatism, Neuralgia, Neuritis, 


and Practically Every Other Ailment to Which Flesh is Heir. A Wonder- 
the Treatment of Eczema, Blackheads, Wrinkles, Falling Hair, Dandruff, 


and Every Other Faulty Condition of the Skin and Scalp! 


10 DAYS FREE IN YOUR OWN HOME 


See for yourself the miraculous results of Violet-Rays. Get the wonderful Violetta 
Violet-Ray Machine for 10 days’ free use in your own home. Give yourself exactly 
the same Violet-Ray treatments for which eminent physicians and beauty specialists 
charge big fees. Note the marvelous relief that comes even with the first treatment. 
See how you can virtually feel the Violet-Rays reaching to the very root and cause of 
any ailment with the great curative forces of Heat, Light, Electric Isnergy, and 
Ozone. See too how Violet-Rays youthifies the skin, purifies the scalp and stimulates 
hair-growth. Note above all how refreshing the effect of Violet-Rayvs to mind and 
body—how invigorating and vitalizing—how much hetter you work, eat and sleep. 
Prove all these benefits to yourself without obligation. Try the Violetta for 10 days 
free. and if you are not more than amazed and delighted, simply» send it back. 


BOOK FREE 


wrote 5 


BLEADON-DUN CO., Dept. 2F, 
326 W. Madison St., Chicago, Il, 


j 
' "rite ay wi ai ail on 
Please send me your free book und 16 days’ free trial I ‘ ke gee ee cae 
offer on the Violet-Ray Machine. Also full information JMSe 8 POSLCa EC. 4 ae ieee _ 
as to treatment for ailments marked helow i ae ee ee aoe neces 
[ ing the Violetta in cletail. €2¢ e 
Asthma Furache Piles amazing phenomena produced by Violet- 
Barbers’ Itech cezema Paralysis Ray High frequency current. Why it 
Boils Eye Diseases Pimples produces stimulation and sedation. How 
piackheads neecuae are | to give spinal treatments with the Vio- 
China. Giese Skin Diseaues | letta. how to treat various ailments. 
Chilblains Insomnia Sore Throat ! including nervous troubles, rheumatism, 
Colds Lumbago Sprains | } obesity, hay-fever, skin treatments, facial 
Constivation _Neuralgta ——Whueping Cough, 1 eaMmMEntS. | With the free book we wil 
ae ty ‘ eel ; also send you particulars of our special 
3 ritis , s 3 z . 
aad One War “and Mole \ free trial offer. Mail eoupon or posteard 
q iow, 
| BLEADON - DUN CO 
Name Tr ft ree ee ois eS nee 
“ s 
Address. 0... a a PUI iS AMG ee wees : Dept.2F 326 W.Madison St.,Chicago, II. 
i Electrical, Drug and other Jobbers and Dealers: 
TC yices .. ts aie 6 eee es SO des S ebtdk oA ore ad State Write us today for our Co-operative Selling 


Plan. 
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Not a Vibrator 


The Fioletta is not a machine that contracts the 
muscles—it does not shock. it docs uot pound the 
muscles—it is absolutely painless. Violet Rays admtn- 
stered by the Violetta are wonderful even for infants! 


This advertisement copyright 1919. by Bleadon-Dun Co. 
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UY SAVE $43 Ney 


By Being Your Own Salesman 


Try the Oliver for Five Days at Our Expense 
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This Simple Plan Makes It 
Easy to Own an Oliver 


This sales plan is a legacy of the war, which taught us all new economies 
—ones we won't forget. 


| By reorganizing our method of distribution, we were able to make a 

o ae | fadical reduction in price. 

al i li li oR te We did not change the famous Oliver an iota. The machine we now 
eB sell for $57 is the identical one formerly priced at $100—our latest and 

Coo ee ee best model. 


During the war we learned that it was unnecessary to have great 
- numbers of travelling salesmen and numerous, expensive branch houses 
ae throughout the country. We were also able to discontinue many other 
Nic CRT At UC P superfluous, costly sales methods. You benefit by these savings. 
are he an ae 


_ Pre-war extravagances were ended. And our plan of selling made 
simpler. We send the Oliver to you for free: trial, so that. you may 
judge it, in solitude, without being influenced. 


Only $3.00 
Per Month 


Do not buy or rent any typewriter until 
you know the Oliver. A five days’ trial will 
help you decide. Besides saving you $43, we 
make the payments easy. We ask no advance 
payment. But merely $3 per month until the 
$57 is paid. 

Do not confuse this offer with those for second- 
hand or rebuilt typewriters. Our $57 Oliver is our 
brand new identical Mode}l'9, formerly priced at $roo. 
It has not been changed in the slightest. 


Over 700,000 Sold 


Olivers are in use all over the world. Some of the large 
concerns in the United States using Olivers are: U.S. Steel 
Corporation, Baldwin Locomotive Works, Nat'l City Bank of 
N. Y., Diamond Match Company, Pennsylvania Railroad, 
Hart, Schaffner & Marx, American Bridge Company, Encyclo- 
pedia Britannica, Otis Elevator Company, Bethlehem Steel Com- 
pany, Boston Elevated Railways, N. Y. Edison Company, and a 
host of others of equal importance. 


And thousands of Olivers are used by individuals—every business is 
represented among our users. And every profession. 


depend this wi iver < THE OLIVER TYPEWRITER COMPANY | 
ee oe i MURS, es EE Eke Clem aera SUsianESS of 67-A Oliver Typewriter Building, Chicago, U1. 


[| Ship me a new Cliver Nine for five days free inspection If | 
® e 
No Finer Built 


1 keep it, I will pay $57 at the rate of $3 per month. The 
title to remain in vou until fully paid for 
Examine the Oliver careiully. It is built in a model factory with 
a heritage of ideals. Only the finest materials are used. And_ this 
accounts for the prolonged life of the Oliver, its durability, its inbuilt 
service. It is simplified in construction and built to withstand the 
hardest usage. The Oliver in war service proved its fine design and 


No Money Down 


Merely send us the coupon. We ship an Oliver to you. Try it for five days. 
Then, if you agree that it is the finest typewriter at any price, merely send us 
$3 per month, until the $57 is paid. 


If you do not believe that this is the greatest typewriter Opportunity: 
return the Oliver to us, express collect. We even refund the outgoing trans- 


portation charges. You have not placed yourself under any obligation 
to buy. 


When the Oliver comes to you, you will admire its many advancements 
—~all the refinements made possible during 24 vears of typewriter-making. 
A finer typewriter is impossible. 


The coupon below gives you the opportunity to be your own sales- 
man and save yourself $43. 


Note that it brings EITHER an Oliver for Free Trial, or further 
information. Check it accordingly. 


The Oliver Typewriter Company 
67-A Oliver Typewriter Building, Chicago, Hlinois 


Canadian Price, $72 


My shipping point is...:.... | casareh ompae guess save POVREUT EM 
This does not place me under any obligation to buy If I choose 
to return the Oliver I will ship it back at your expense at the end 
of five davs, 


Do not send a machine until I order it Mail me al 
hook —"'The High Cost of Typewriters — The Reason an 
the Remedy © your de luxe catalog and further information 


hn i? ee aT 


construction. NRMNS.c pes wee daa ebeeiwes seen diel pwn oeqacesha an! ; 
You can't buy a better typewriter at any price. 
. : ae . Street Address .. 0.0.0.0... cece see 
Mail the coupon now for either a Free Trial Oliver or further 
information. NOT ig = wih'cn sf di <x Pon Saree R State smmecave 


Occupation or Business......... 
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lt contains the follow- | 


ing 44 chemicals: 


Alum Ale (SOy,)s, (NH 4)2SO, 

Antimony (powdered) (Sb) 

Ammonium Aqua 
( NH3-+H20) 

Ammonium Carbonate 
(NH,4)2 COs 

Ammonium Chloride (NH,Cl) 

Ammonium Sulphate 
(NH,4)2 SO, 

Barium Chloride (BaCl,) 

Boric Acid (H,;BO,) 

Brimstone (Sulphur) (S) 

Calcium Chloride (CaCl) 

Calcium Oxide (CaO) 

Calcium Sulphate 
(CaSO,2H,O) 

Charcoal (Carbon) (C) 

Chloride of Zine (ZnCIl.) 

Copper Sulphate (CuSQO,) 

Ferrous Sulphate (FeSQ,) 

Ferrous Sulphide (FeS) 

Glycerol (Glycerine) 
C3H;(OH)s 

Hydrochloric Acid (HC!) 

lodine (I) 

Iron Chloride (FeCl.) 

Iron Oxide (Fe,O3) 

Lead Acetate Pb (C.H;O2). 

Litmus Paper 

Magnesium Carbonate 
(MgCOs) 

Manganese Dioxide (MnO.) 

Mercury (Quicksilver) (Hg) 

Nickel Chloride (NiCl.) 

Oxalic Acid (HeC.0,;) 

Sodium Bicarbonate 
(NaHCO,) 

Sodium Borate (NaBO.) 

Sodium Carbonate (Na.COs3) 

Sodium Chloride (NaCl) 

Sodium Nitrate (NaNO,) 

Sodium Phosphate 
(NasHPO,) 

Sodium Sulphate (Na.3Q,) 

Sodium Sulphite (Na2SO3) 

Stannous Chloride (SnCl.) 

Sulphate of Nickel (NiSO,) 

Sulphate of Zinc (ZnSO,) 

Sulphuric Acid (H.SO,) 

Tin (Granulated) (Sn) 

Zinc (Metal) (Zn) 

Zinc Carbonate (ZnCO,) 


The following apparata 
are furnished: 


One Standard Washbottle 

One Alcohol Lamp 

One Conical Glass Measure 

One Erlenmeyer Flask 

One Glass Funnel 

One Delivery Tube 

Six Assorted Test-Tubes 

One Test-Tube Holder 

Ten Sheets of Filter Paper 

One Glass Dropper 

One Spoon Measure 

Glass Tubing 

One book containing Trea- 

tise on Elementary Chemis- 

try and 100 Chemical Ex- 

periments to be performed 
with this outfit. 
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We present herewith to our friends our new E. I. Co. Chemical Labora- 
tory which contains real chemicals and apparata to perform real chemical 


experiments. This outfit is not a toy, put up merely to amuse, but a 
practical laboratory set, with all the chemicals, apparata and reagents 
necessary to perform real work and to teach the beginner all the secrets 
of inorganic chemistry. With this outfit we give free a book containing 
a Treatise in Elementary Chemistry, useful data and recipes, and 100 
instructive and amusing experiments. 


DESCRIPTION OF THE OUTFIT: 


The outfit consists of forty-four (44) Chemicals all 
C. P. (chemical pure) put up in appropriate wooden 
boxes, glass bottles, and hermetically closed jars. The 
acids are put up in glass bottles, with ground-in glass 
stoppers and there is a sufficient quantity of chemicals 
supplied (mostly one to two ounces) enough to make 
dozens of experiments with each. See list of Chemi- 
cals herewith. 

The apparata furnished are all of the best obtainable 
make and of standard laboratory size and shape. < 
list of the 17 pieces of apparata furnished with this 
outfit is printed also herewith. 

The Instruction book is a real Chemistry Course 
for the Beginner. Some of the Contents are: Divi- 
sion of Matter: This is a Treatise on Elementary 
Chemistry and deals with the theory of the Ele- 
ments, Molecules and Atoms, etc. Chemical Nomen- 
clature. This explains in simple language the deri- 
vation of the chemical names of the Elements and 
their compounds. There is a chapter on Laboratory 
Operations; Glass Working; First Aid; Fire Ex- 
tinguishers; Experimenters’ Aphorisms, etc. 


A good part of the book is devoted to Weights and 
Measures. The Metric System, the English system 
and the U. S. System are fully explained. 


The following tables are furnished: Symbols and 
Atomic weights of the Elements; Measures of Weights, 
Volume, Capacity and Length; Per Cent solutions; 
Conversion of Measure expressed in parts; Poisons 
and their antidotes; Technical and common name of 
chemical substances; Formulas for Cleaning various 
substances, etc., etc. 


Among the 100 Experiments are: 


How to make chemical tricks; How to make invisible 
and magic inks; How to test flour; How to test soil; 
How to Make Chlorine Gas and smoke (German War 
Gas); How to bleach cloth and dowers. How to pro- 
duce Oxygen and Hydrogen; How to make chemical 
colors; How to test Acids and Alkalies and hundreds 
of interesting hints and formulas, 


The price is still $5.00 


Shipping Weight 10 lbs. 


(Can be shipped by Express only.) Send your order today to: 
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TRADE MARK 





THE ELECTRO IMPORTING CO., Mfrs. 


See our full page Ad, on page 256 for Free Cyclopedia 
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NEW YORK CITY 
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Can You Be Given A Better Memory 
In One Evening ? 


It has been done for over a quarter of million men and women in 
all walks of life—what they say about their amazing experiences 


BETTER memory in one evening 
impossible. Yet this is exactly 


Roth, the world-famous memory expert, has 
done for over a quarter of a million men and 
wolmen—fgiven them a better memory 


evening! 

Youve doubtless seen Mr. Roth 
give his startling memory demon- 
strations in public. At any rate, 
you've heard of him. 

No one denies that Mr. Roth 
himself has a remarkable memory— 
that has been proved beyond ques- 
tion. But many people say that 
while Mr. Roth’s marvelous memory 
is beyond dispute, it was ‘‘born in 
him,” and that it is doubtful if the 
averuge man or woman can ever 
develop a memory that approaches 
Mr. Roth’s. And, least of all, in 
one evening! <A fair question, that. 
So let us see how it works out in 
actual practice. 


From time to time testimonials 
have been published from enthusi- 
astic users stating the wonderful 
inemory powers they have devel- 
oped by following Mr. Roth’s 
method. Evidence from people who 
have actually done it is conclusive. 
And, in addition to this, the pub- 
lishers of Mr. Roth’s Memory 
Course have offered to send it on 
five days’ free trial. No money 
was asked for. The entire course 
was sent wholly on approval. The 
recipient was free to test Mr. Roth’s 
method for five days. Then if he 
found that it had not brought about 
a remarkable improvement in his 
memory, he could return the Course 
and he wouldn’t be out a penny. 
An offer such as this could not have 
heen made unless the Course would 
do all that was claimed for it. 

Over a quarter of a million Roth 
Memory Courses have been sent 
out to the general public—and paid 
for—on this basis. What hap- 
pened? This—the publishers were 
flooded with letters endorsing the 
Roth Memory Course in the highest 
possible terms. By far the great 
majority of people paid for the 
Course in less than five days. Sa 
delighted were they with the re- 
markable improvement it had made 
in their memory, that they were 
eager to own it at once. 

If you could drop into the offices 
of the publishers you would be 
shown a huge pile of enthusiastic 


testimonial letters which would take you days to 
read. They all tell the same story 
the wonderful nature of the Course—enthusiasm 
over the marked improvement it las made in weak 
nemories—appreciation of the opportunity to pos- 


in a single 





amazement at 


It sounds 
what Mr. 


men, factory 


What they say: 


“Every business man should 
avail himself of this wonder- 
ful system of Memory Train- 


ing.”’ G. L. Helms. 
Indianapolis, Ind. 


‘T have studied only the 
first lesson, but it has prove 
invaluable.’’ 

R. If. Gifford, Chicago. 


‘Worth thousands of dol- 
lars to anyone in business.’’ 

J. M. Thompson, 
Columbus, O. 


‘Tt has been of such great 
value to me as a lawyer that 
I cannot find words to ex- 
press my appreciation.’’ 

George J. Lemmon, 
Denver, Col. 


“So simple and fascinating 
that it is play to study it.” 
E. W. Buckingham, M.D., 

Norfolk, Va. 


“J am amazed at my in- 
creased memory powers since 
studying the first lesson.”’ 

Anne 8. Leach, 
Wytheville, Va. 


‘TIT am thankful to have 
your Course. it is worth 
mahy times five dollars.’’ 

Rey. J. A. Northrup, 
Streator, IT. 


“The system works like 


magic.’’ 
Ralph D. Stoddard, 
Cleveland, 


‘“‘l was surprised to see how 

I improved my memory the 

first evening.’’ 
M. J. Blackenshop, 

Mohawk. W. Va. 


‘I find that I can do my 
work much easier after study- 
ing the first two lessons.’’ 

A Johnson, 


Palestine, Texas. 


me,’ 
Arthur Lippincott, Erie, Pa. 


“Wonderful!—I would not 
sell it for any amount of 
money. Ella Busse, 

State College, Pa. 





ut has done wonders for } 


sess it—and surprise at the low cost! 

These thousands upon thousands of letters of ap- 
preciation came from Members of Congress, minis- 
ters, doctors, lawyers, professors, teachers, students, 
managers, clerks, stenographers, bookkeepers, sales- 
executives—men and women in all 


walks of life. 

Here are extracts from a few of 
the many thousands of letters re- 
ceived from users of the Roth 
Memory Course: 

“You claim to give ‘a better 
memory in one evening.’ You 
ought to change it to ‘one 
hour,’ for I improved my mem- 
ory 100 per cent in one hour.” 


Many 2 man who is called upon 
to speak in public fails to get his 
message ‘“‘across’’ because a weak 
memory forces him to read from 
notes. A prominent public man 
says: 

‘T have made a wonderful 
improvement in my ablility to 
speak in public. Formerly I had 
to read from notes. Now I can 
speak extemporaneously and 
get a smash and drive in my 
talk which amazes me as much 
as it impresses my audience.” 
Lots of people who can think 

keen thoughts fail mlserably when 
it comes to talking them. They 
blame their lack of confidence and 
a limited vocabulary. In most cases 
the real cause is a weak memory, 
An enthusiast writes: 

*No longer do I stammer, 
and sputter my words. Now I 
am looked upon as a brilliant 
conversationalist, and the Roth 
Memory Course did it.” 

Many a business man is handi- 
capped because he cannot instantly 
recall prices, selling talks, and 
other data about his business. <A 
salesman says: 


“T had been trying to memo- 
rize a selling talk for several 
weeks, but failed completely. 
By applying Mr. Roth’s prin- 
ciples I memorized it in thirty 
minutes.”’ 


The main handicap of the young 
man in business is lack of experi- 
ence. Experience is largely a mat- 
ter of never forgetting facts and 
experiences which apply to the mat- 
ter under consideration. A young 
man gays: 


“Tt have just been promoted 
to an important position which 
I never dreamed of getting for 
at least five years. The Roth 
Memory Course got me the pro- 
motion by enabling me to in- 
stantly reeall all the vital facts 
and figures about our business 
which I have ever learned.” 
Educators by the score write in 


to say that the Roth Memory Course should 

be taught in every school and college, and that it 

would not only make better students, but’ would 
considerably shorten the period of instruction. 
The father of a little girl of 18 says: “As a 
result of using Mr. Roth’s principles my little 
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girl’s papers are rated the highest in the class.”’ 

Students by the dozen say that the Roth Memory 
Course enables them to master in a few hours 
studies that formerly required weeks of grinding 
effort. 

One of the greatest surprises about the Roth 
Memory Course is that there is really nothing to 
study and no hard work to do. It is largely a ques- 
tion of following a few simple principles. In one 
hour you can improve your memory—in an evening 
you can easily double its power—and inside of a 
week you can have a memory that will surprise you 
as well as your friends. 

“Tl am amazed at the simplicity of this won- 
derful work’’—‘‘studying it is a continuous 
pleasure”’—‘‘The system works like magic’’—“‘I 
am thrilled by the power the Course gives me” 
—“It is as simple as child’s play and as effi- 
cient as a filing cabinet”—expressions like these 
have been written in by the score, 

And the price !— 

“The first lesson alone is worth 100 times 
$5,” says one enthusiast. Hundreds of people 
have stated that they would gladly have paid 
many times the price of five dollars. “I am 
sending you the money by return mail,’’—and 
“T’vye never let go of a ‘five’ with so much 
pleasure,’’ says another. 


You have always wanted a “good memory.” Now 
you can have it. There is no laborious study to 
undertake. Mr. Roth shows you that a good memory 
depends mainly on applying a few simple princi- 
ples which you can learn in less than thirty min- 
utes. You can master the whole Course in a few 
hours of delightful reading. 

Here is what you will find after you apply Mr. Roth’s 
simple principles: Names and faces will flash instantly to 
your mind, Facts and figures which you now forget, or 
laboriously write down, will be on the tip of your tongue 
the instant you want them. Your conversational powers 
will improve wonderfully. The right word, the right ex- 
pression, the right thought will almost speak itself the 
instant you want it. Never again will you be humiliated 
by saying, “I forgot!’ Once put a thing into your mind 
and it will be there as Permanently as though etched in 
steel, and as easily recalled as taking a card out of a 
card-index. Your mental powers will become sharper and 
quicker. At all times you will have that keenness of mind 
most men experience only occasionally. Your self-confi- 
dence will increase, You will thrill with @ new sense of 
power. You will—— 

But there’s no need to go further. For you can see for 
yourself, at no cost, exactly what the Roth Memory Course 
will do for you. Merely fill in and mail the coupon. Send 
no money. The complete Course will be sent to you imme- 
diately, all charges prepaid. Examine it thoroughly, Test 
it in every way you can think of. Apply its simple prin- 
ciples. Note the almost magical change it brings about 
in your memory. 

Then, after you have done this, if you feel that you can 
possibly afford to be without the Roth Memory Course, 
send it back and you will gwe nothing But if you feel. 
as over a quarter of a million others have felt, that you 
simply cannot afford to be without the Roth Memory 
Course, then send only five dollars in full payment. 

In one week from today you can have a memory that 
will thrill you with power and amaze Your friends, You 
can do this if you mail the coupon NOW. 


FREE EXAMINATION 


Independent Corporation 
Publishers of The Independent Weekly 
Dept. R-1107, 119 West 40th Street, New York 


Please send me the Roth Memory Course of seven 
lessons. I will either remail the course to you with- 
in five days after its receipt or send you $5. 
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Address .... aw Ah  $ 


ing spectal charter subscription rates: 
1 year $1.25; 2 years $2.20; 3 years 
$3.00; 5 years $4.75. (Add 50c a we 
year for Canada & Foreign.) é 


I enclose herewith 

$.....for.....years charter 

subscription to RADIO ? 

AMATBHUR NEWS = 15 

Begin with July issue. ¢ C 

o The Copy 

¢@ $1.50 

VOID 

JULY 25 eo A Year 

ae 


Canada and 
Foreign 
, Go $2.00 A Year 


SEND 


5c 
FOR 
SAMPLE 
COPY 
TO- 
DAY 


WHAT 
THE 
RADIO AMA- 
TEUR NEWS IS: 


It is destined to become the greatest Radio mag- 
azine in the world. Indeed its first issue. the July 
number, with a circulation of 15,000 copies and its 48 pages 
and cover in two colors, its 125 wonderful illustrations, already 
make it the greatest and biggest Radio Magazine in print today. 


RADIO AMATEUR NEWS is the only INDEPENDENT monthly wireless magazine in ex- 
istence, It caters to no commercial interests—it has no boss save its readers. It is “different”. 

it has the latest radio news. It is a scientific magazine but it caters largely to the RADIO 
AMATEUR-— it is by and for the Amateur. It is publisht by the publishers of the ELECTRICAL 
EXPERIMENTER. but there will be no duplication of articles in the two magazines. Both will 
be entirely different—but hoth together will give you ALL the radio news of all the world. 
Whether you are a Professor cr an Amateur, get a sample copy or order it from your News- 


dealer today. 
FOR SALE AT ALL NEWS-STANDS. 
July issue of RADIO 


$100.00 RADIO CONTEST wii e ee 
eT? i#** is the subject of the contest. $100.00 in cash prizes 
An (deal Receiving Ouffit for the best manuscripts submitted. 
JUDGES OF THE CONTEST ARE: 
Dr. Lee de Forest, Inventor of the Audion 
Dr. Greenleaf W. Pickard, Inventor of the 
Crystal Detector Electrical Experimenter 
Dr. Louis Cohen, Ph.D., Radio expert and H. Gernsback, Editor, Electrical Experimenter 
Ilventor & Radio Amateur News 
Fritz Lowenstein, Radio expert 


EXPERIMENTER PU 


iS announced in the 


Samuel D. Cohen. Amateur Radio expert 
H. W. Secor. Assoc. J.R.E., Associate Editor. 
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“THE 100% 
WIRELESS 
MAGA- 
ZINE” 


125 
([lust’s 


CONTENTS 
OF JULY ISSUE 


“The Audion and the Radio 
Amateur" 
By Dr. Lee de Forest 
“How I Became A Radiobug”. 
By Thomas Reed 
“Trans-Atlantic Radio Recep- 
tion’, By Major Chas. L. Culver 
‘Design of Roger’s Ground An- 
tennae’’, By J. Stanley Brown 
“Experiments on Ground Antennae”’, 
By Chas. D. Herrold, E.E., R.E. 
“New Type of Electron Tube’’, 
By H. P. Donle 
“Radio Translator”, 
By Major Chas. A. Culver 
“Modern Amateur Radio Apparatus” 
By A. H. Grebe 
Club Doings 
“A New High Note Shunt Radio Buzzer”, 
By Louis Gerard Pacent. I.R.E. 
“U. S. Navy Airplane Sets’, By L. F. Ryan 
$100.00 Radio Prize Contest 
“The Future of the American Radio Ama 
teur’’, By H. Gernsback 
‘Sustained Wave Radio Telephone and Tele- 
graph Transmitter’’, By Samuel D. Cohen 
“Audio Frequency and Radio Frequency" 
‘Some Experimental Radio Suggestions’ 
By Thos. W. Benson 
Buzzer Practice Outfit DeLuxe’, 
By Oscar Schwendt 
A Simple Hot-Wire, Meter” 
By Francis H. Ransford 
“A Radio Amplifier’. By Fred Whitehouse 
‘Loose Coupling of Amateur Transmitter”. 
By Geo. M. Baker 
““Tdeas’’, , By Thos. W. Benson 
“High Voltage Audion Battery’’, 
By L. M. Lafave 
With The Amateurs 
“Open Once More’’ 
“Dusting "Em Off” 
“Vacuum Lube Ampliner 
tector” 
**Banked Windings” 
Radio Digest 
Junior Section 
I Want To Know (Questions & .Answers) 


With Crystal De 
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over men and women. Feopie actually went oui of their way to do things for me— 


they seemed EAGER TO PLEASE ME” 


People Like “You 


‘“‘Getting people to like you is the quick road to success—it’s more important than ability,’ 
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says this 


man. It surely did wonders for him. How he does it—a simple method which anyone can use instantly 


LL the office was talking about it and we were 
wondering which one of us would be the lucky 
man. 

There was an important job to be filled—as 
Assistant-to-the-President. According to the gen- 
eral run of salaries in the office. this one would 
easily pay from $7,000 to $10,000 a year. 

The main requisite, as we understood it, was 
striking personality and the ability to meet even 
the biggest men in their offices, their clubs and 
their homes on a basis of absolute equality. This 
the firm considered of even more importance than 
knowledge of the business. 


OU know just what happens when news of this 

sort gets around an ofhce. The boys got to 
picking the man among themselves. They had the 
choice all narrowed down to two men—Harrison 
and myself. That was the way I felt about it, too. 
Harrison was big enough for the job, and could 
undoubtedly make a success of it. ut, personally, 
I felt that I had the edge on him in lots of ways. 
And I was sure that the firm knew it too. 

Never shall I forget my thrill of pleasure when 
the president’s secretary came into my office with 
a cheery smile, looked at me meaningly. handed 
me a bulletin, and said, “Mr. Frazer. here is the 
news ahout the new Assistant-to-the-President.” 
There seemed to be a new note of added respect in 
her attitude toward me. I smiled my appreciation 
as she left my desk. 

At last I had come into my own! Never did the 
sun shine so brightly rs on that morning, and never 
did it seem so good to be alive! These were my 
thoughts as I gazed out of the window, seeing not 
the hurrying throngs. but vivid pictures of my new 
position flashing béfore me. And then for a further 
joyous thrill I read the bulletin. It said, “Effective 
January 1, Mr. Henry J. Peters, of our Cleveland 
office, will assume the duties of Assistant-to-the- 
President at the home office.” 


P ETERS! Peters!—surely it couidn’t be Peters! 
Why, this fellow Peters was only a_ branch- 
office salesman. Personality! Why, he was 
only five feet four inches high, and had no more 
personality than a mouse. Stack him up against a 
big man and he’d lcok and act like an office boy. 
I knew Peters well and there was nothing to him, 
nothing at all. 

January the first came and Peters assumed his 
new duties. <All the hoys were openly hostile to 
him, Naturally, I felt very keenly about it, and 
didn’t exactly go out of my way to make things 
pleasant for hiin—not exactly! 

But our open opposition didn’t seem to bother 
Peters. He went right on with his work and began 
to make good. Soon I noticed that, despite my 
feeling against him, I was secretly beginning to 
admire him. He was winning over the other boys, 
too. It wasn’t long before we al! buried our little 
hatchets and palled up with Peters. 

The funny thing about it was the big hit he 
made with the people we did business with. 
never saw anything like it. They would come in 
and write in and telephone in to the firm and 
praise Peters to the skies. They insisted on doing 
business with him, and gave him orders of a size 





that made us dizzy to look at. And offers of posi- 
tions!—why, Peters had almost as many fancy- 
en positions offered to him as a dictionary has 
words. 


war I could not get into my mind was how 
a little, unassuming, ordinary-to-look-at chap 
like Peters could make such an impression with 
every one—especially with influential men. He 
seemed to have an uncanny influence over people. 
The inasterly Peters of today was an altogether 
different man from the commonplace Peters IT had 
first met years ago. I could not figure it out, nor 
could the other boys. 

One day at luncheon I came right out and asked 
Peters how he did it. I half expected him to evade. 
But he didn’t. He let me in on the secret. He 
said he was not afraid to do it because there was 
always plenty of room at the top. 

What Peters told me acted on my mind in exact- 
ly the same way as when you stand on a hill and 
look through binocular glasses at objects in the 
far distance. Many things I could not see before 
suddenly leaped into my mind with startling clear- 
ness. A new sense of power surged through me. 
And I felt the urge to put it into action. 

Within a month I was getting remarkable re- 
sults. J had suddenly become popular. Business 
men of importance who had formerly given me 
only a passing nod of acquaintance suddenly showed 
a desire for my friendship. I was invited into the 
most select social circles. People-—even strangers 
—actually went out of their way to do things for 
me. At first I was astounded at my new power 
over inen and women. Not only could I get them 
to do what I wanted them to do, but they actually 
anticipated my wishes and seemed eager to please 
me. 

One of our biggest customers had a _ grievance 
against the firm. He held off payinent of a big bill 
and switched to one of our competitors. I was sent 
to see him. He met me like a cornered tiger. A 
few words and I calmed him, Inside of fifteen 
minutes he was showering me with apologies. He 
gave me a check in full payment, another big order, 
and promised to continue giving us all his husiness. 

I could tell you dozens of similar instances, but 
they all tell the same story—-the ability to make 
people like you, believe what you want them to 
believe, and to do what you want them to do. I 
take no personal credit for what I have done. All 
the credit I give: to the method Peters told me 
about. We have told it to lots of our friends, and 
it has enabied them to do just as remarkable 
things as Peters and I have done. 


BY you want to know what method I used to 
do all these remarkable things. It is this: 
You know that everyone doesn’t think alike. What 
one likes another dislikes. What pleases one of- 
fends another. And what offends one pleases an- 
other. Well, there is your cue. You can make 
an instant hit with anyone if you say the things 
they want you to say, and act the way they want 
you to act. Do this and they will surely like you, 
and believe in you, and will go out of their way to 
PLEASE YOU. 

You can do this easily by knowing certain simple 
signs. Written on every man, woman and child 
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are signs. as clearly and as distinctly as though 
they were in letters a foot high, which show you 
from one quick glance exactly what to say and to 
do to please them—to get them to believe what 
you want them to believe—to think as you think— 
to do exactly what you want them to do. 

Knowing these simple signs is the whole secret 
of getting what you want out of life—of making 
friends, of business and social advancement, Every 
great leader uses this method. That is why he is 
a leader. Use it yourself and you will quickly be- 
come a leader—nothing can stop you. And you 
will want to use it if for no other reason than to 
protect yourself against otliers. 


HAT Peters told me at luncheon that_day was 

this: “Get Dr. Blackford’s ‘Reading Character 
at Sight.’ I did so. This is how I learned to do 
all the remarkable things I have told you about. 

You have heard of Dr. Blackford, the Master 
Character analyst. Many concerns will not employ 
a man without first getting Dr. Blackford to pass 
on him. Concerns such as Westinghouse Electric 
and Manufacturing Company, Baker Vawter Com- 
pany, Scott Paper Company and many others Pay 
Dr. Blackford large annual fees for advice on deal- 
ing with human nature, 

So great was the demand for these services that 
Dr. Blackford could not even begin to fill all her 
engagements. So Dr. Blackford has explained the 
method in a simple seven-lesson course entitled 
‘Reading Character at Sight.””. Even a half-hour’s 
reading of this remarkable course will give you an 
insight into human nature and a power over Deople 
which will surprise you. 

Such confidence have the publishers in Dr. Black- 
ford’s Course. “‘Reading Character at Sight,”’ that 
they will gladly send it to you on approval. Send 
no money. erely fill in and mail the coupon. 
The complete course will go to you instantly. on 
approval. all charges prepaid. Look it over _thor- 
oughly. See if it lives up to the claims made for 
it. If you do not want to keep it, then return it, 
and the transaction is closed. And if you decide to 
keep it—as you surely will—then merely remit 
Five Dollars in full payment. 

Remember, you take no risk, you assume no obli- 
gation. The entire course goes to you on approval. 
You've everything to gain—-nothing to lose. So 
mail the coupon Now, while this remarkable offer 
remains open. 


FREE EXAMINATION COUPON 


Independent Corporation 


Publishers of the Independent Weekly 
Dept B-1107, 119 West 40th Street, New York 


You may send me Dr. Blackford's Course of 
seven lessons entitled ‘‘Reading Character at 
Sight.”” I will either remail the course to you 
within five days after its receipt, or send you $5 
in full payment of the course. 
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New York Electrical School i 
29 W. 17th St., New York, N. Y. , 
Please send FREE and without obligation to . 
me your 64-page book. a 
sspears lerupeiesins a5scey-sensesemaasnietinaneaitadsces (NAME) &@ 
0 

seen (ADDRESS) | 


Master Electricity By 
Actual Practice 


The only way you can become an expert is by doing the 
very work under competent instructors, which you will be 
called upon to do later on. In other words, /earn by doing. 
That is the method of the New York Electrical School. 


Five minutes of actual practice properly directed is worth 
more to a man than years and years of book study. Indeed, 
Actual Practice is the only training of value, and graduates 
of New York Electrical School have proved themselves to 
be the only men that are fully qualified to satisfy EVERY 
demand of the Electrical Profession. 


The Only Institution of the Kind 


in America 


At this “Learn by Doing” School a man acquires the art 
of Electrical Drafting; the best business method and ex- 
perience in Electrical Contracting, together with the skill 
to install, operate and maintain all systems for producing, 
transmitting and using electricity. A school for Old and 
Young. Individual instruction. 


Over 5,500 Graduates are Successful Men 
in the Electrical World 


No previous knowledge of electricity, mechanics or mathematics is 
necessary to take this electrical course. You can begin the course now 
and by steady application prepare yourself in a short time. You will 
be taught by practical electrical experts with actual apparatus, under 
actual conditions. 





Special Automobile Ignition Course 


We have just installed a special automobile ignition course for auto 
mechanics, garage men and owners. The course covers completely 
ignition, starting, lighting and other electrical equipment in connection 
with automobiles, motor boats, etc. 


Let us explain our complete courses to you in person. If you 
can’t call, send now for 64-page book—it’s FREE to you. 


New York 


Electrical School 
29 West 17th Street, | New York 
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low it is Done 








66 ELLO! hello, Treasury!” cried fs A Washington, D. C., by the use of the wire- 
the aviator. “I am now ee kK xplaimed im Nome less eons and a newly invented sound 
feet over you in plane 38,070 from amplifier, which possesses great power. 
Bolling Field.” The aviation of- Technical Terms The throng of Government employes, dis- 


ficer then read President Wil- H. E. Metcalf, the radio officer aboard the missed for the capital’s opening demonstra- 
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USED BY ADMIRAL SIMS. BILLIE S ostras 
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= transmitter, 
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Copyright, 1919, by E. P_Co. 
Thanks to the Remarkable Developing of the ‘“‘Loudspeaking’” Wireless Telephone in His Absence, President Wilson Will ,Be Able to Talk 
to His Constituents on This Side of the Atlantic from Midocean on His Way Home. {It Is estimated that the. President’s Voice May Be 
Heard by 50,000 Persons Grouped About a Reproducer Here, While He is Yet 1,000 Mites at Sea. The New Wireless Telephone Device is 
the Invention of Three San Francisco Men—E. S. Pridham (Shown in the Picture), P. L. Jensen and O. B. Moorehead. It Consists of an 
Anti-Noise Transmitter, Called a ‘‘Magnavox,’’ and an eine ihew: it was Used by Admiral Sims and Billie Burke When They Addrest 
15,000 People on the Steps of the United States Treasury Building, Washington, D. C. Mr. Pridham, on “Victory Loan Day,” April 21, Per- 
sonally Supervised the Demonstration of the Wonderful New Anti-Nolse Telephone That Made Telephone History. An Aviator 2,600 Feet 

(One-Half Mile) Overhead Spoke, With This Instrument, to 15,000 People Thru a ‘‘Magnavox” Amplifier. 


son’s “Victory Liberty Loan” message by ’plane, talked from an airplane flying 2,600 tion for the loan, cheered the President’s 
wireless, thru the air, and concluded by bid- feet overhead to 15,000 persons assembled message as spoken thru the air and enun- 
ding good-bye to the crowd. Lieutenant at the southern steps of the Treasui}, at (Continued on page 281) 
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DSSEN 


> long ago as 1904, the author con- 
ducted some experiments with a view 
to utilizing growing trees as an- 
tennae for radio-telegraphy and dis- 
covered the efficacy, in a general 
way, of using a direct metallic contact to 
certain trees (principally eucalyptus) to in- 
crease the audibility of radio signals. My 
attention was first called to this phenom- 
enon during the course 
of summer maneuvers 
of the Army at Camp 
Atascadero, Calif., 
where, due to the preva- 
lence of the dry season 
and the unusual char- 
acter of the soil, it was 
found that the regular 
Army buzzer telephone 
and telegraph sets were 
inoperative with anv 
ordinary ground or earth 
but became operative 
when connected to a 
metallic nail driven in 
the trunk or roots of a 
live tree. This incident 
led the author to pursue 
the subject experi- 
mentally in the autumn 
of 1904 continuing the 
experiments to the range 
of frequencies then em- 
ployed in radio-teleg- 
raphy. 


Tree Antennae. 


In connection with the 
organization and deyel- 
opment of Transatlantic 
radio reception, which 
was carried out during 
the period of the war to 
provide against the pos- 
sibility of the interrup- 
tion of the submarine 
cable system, the Signal 
Corps established a chain 
of special receiving sta- 
tions in different parts of 
the United States to copy 
and record enemy and 
Alhed radio messages 
from European stations 
for the information of 
our Army General Staff. 

In the prosecution of 
this work, directions 
were given to the Signal 
Corps Laboratory at 
Camp Alfred Vail, Little 
Silver, N. J., and also to 
the experimental staff in 
Washington to test the 
efficiency of growing 
trecs aS receiving antennae, in con- 
nection with this service, using the vastly 
superior technique and facilities now repre- 
sented in the radio Art as compared with 
the crude apparatus with which the dis- 
covery was made in 1904. With a collection 
of apparatus representing the most ad- 
vanced state of the radio Art, the problem, 
aS a War measure, was attacked anew and 
has now reached a point where a very brief 
outline of some of the physical results ob- 
tained should be presented in the interests 
of the development of the Art in general. 
Since the phenomena involved embrace a 
variety of physical problems rather than 
strictly engineering ones, these data are 
presented in the hope that our scientists 
may see in the experiments some points of 
departure for further research. 


The U. S. Signal Corps Laboratory Near Washington, 
Results Were Obtained Using Living Trees as Radio : 
Europe and Other Countries Were Easily Copied. Trees Have Been Successfully inverse manner for ra- 
Used Also for Radiophone Transmission. insert View: Major General George O. dio-telephonic transmit- 
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Chief Signal Officer, U. S. Army 


Hiow Trans-Atlantic 
Radio Messages Are 
Copied Via Tree 
Antenna 


European Radio Signals, Via the Trees. 
It was immediately discovered that with 





Squier, inventor of ‘Tree Wireless.” 


the sensitive amplifiers now in use it was 
possible to reccive signals from the prin- 
cipal European stations by simply laying a 
small wire netting on the ground beneath 
the tree and connecting .an insulated wire 
to a nail driven in the tree well within the 
outline of the tree top. See Fig. 1. Messages 
having been received from Engiand, France, 
Germany and Italy. 

This encouraging first result justified a 
more careful examination of the phenomena 
and the most suitable arrangement of cir- 
cuits for the purpose. 


And Now the ‘Floraphone.” 


The messages carried over this tree tele- 
phone and telegram system have been 
named by the writer. They are to be 


D. C.. Where Remarkable 
Antennae. Signals from  Cuit was employed in an 
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“floragrams.” The tree telephone is to be 
a “floraphone”; the tree telegraph a “flora- 
graph.” 

The discovery is now announced after 
experiments covering fifteen years, begin- 
ning in California and continuing intermit- 
tently until the outbreak of the war, when 
they went forward with vigor as an emer- 
gency means of communication. The sys- 
tem was utilized during 
the war in “listening in” 
on the German radio 
communication. 

The final development 
took place in a small 
portable laboratory, pur- 
chased froma mail order 
house, capable of being 
carried to any place in 
the woods. A group of 
soldiers, sleeping in the 
house and taking turns at 
copying messages, as- 
sisted the writer in the 
development of the ap- 
paratus, 

Without entering into 
the details of these 
preliminary experiments 
here it may be said that 
one of the best receiving 
arrangements is found to 
be an elevated tree earth- 
terminal in the upper 
part of the tree top, and 
an earth consisting prac- 
tically of several short 
pieces of INSULATED 
wire, SEALED AT 
THE OUTER END, 
radiating out from a 
common center, and 
buried a few inches be- 
neath the surface of the 
ground in the neighbor- 
hood of the tree. See 
Fig. 2. 

It was soon found that 
a tree-antenna could be 
used efficiently as a mul- 
tiple radio receiving set 
over widely different 
wave lengths, see Fig. 
3A, receiving either from 
separate terminals at the 
same (shown dotted in 
Fig. 3A) or different 
heights of the tree, or in 
series from the same ter- 
minal. See Fig. 3B. 

This same type of cir- 


Signal Corps Photo 


‘ ting purposes, altho the 
experiments thus far have been limited to 
short distances. It was found that 2-way 
radio telephonic communication was easily 
established with remarkably low values of 
transmitting antenna current. See diagram 
of this test illustrated at Fig. 4. 

The flexibility of this arrangement is very 
striking. The linking up of wire and wirc- 
less methods was found to be both con- 
venient and efficient. Radio-telephonic mes- 
sages from airplanes were readily received 
by the tree-antenna arrangement and trans- 
ferred thenece to the wire system of the 
city of Washington and finally received at 
any point desired. See Fig. 5. 

Furthermore, radto-telephonic transmis- 
ston thru the tree-antenna was received by 

(Continued on page 271) 
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Dashing Thru the Night With Flames Spouting from Their Exhaust Pipes, and Propellers Whirling, 
The Latest Idea in the 
York City, Will Feature This Diversion. 


Their Joy-Seeking Passengers. 





HE restless feeling that comes to 
everyone at the first sign of spring— 
the trees budding, birds returning 
from the South and gaily announc- 
ing the rise of the sun each morn— 
stirs the blood of every man, woman and 
child, the young or old, and makes them 
want to get out into the great outdoors. 
Those who are not able to go far away into 
the hills, mountains and seashore for ex- 
tended periods to cure this “spring fever” 
must needs find some attraction nearer 
home. The average person dwelling in the 
city in the little cigar boxes we are wont 
to call apartments finds himself cramped 
for room. It is like the old story of the 
dog who was forced to wag his tail up 
and down, instead of sideways. He had to 
wag it up and down because the walls of 
the apartment were too close together and 
he could not wag it any other way. 
Enterprising business men have found a 
solution for the everyday worker and his 
family, by bringing within easy reach 
amusement parks and seaside resorts, where 
he may either spend a week with his family 
or have his family there during the week 
and he able to go there himself in the eve- 
nings after he is thru with the business of 
the day, and also on Saturdays and Sun- 
days. Principal among these resorts, one 
rather new and practically in its infancy, 
but rapidly growing, is the Bronx Exposi- 
tion Amusement Park, within the boundary 
of New York City. 
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Summer’s Pleasure Grounds. 


By GEORGE HOLMES 


Just a short time ago, 


in visiting the 
grounds, you could hear the hammering 
and sawing of carpenters, the concrete mix- 
ers running, steel and structural workers 
on the job, and general signs of activity. 
To the layman this work has always proven 
of great interest, but so few have the op- 
portunity of witnessing these gigantic buuld- 
ings rise as if from nothing. Usually un- 
der cover in great secrecy, these surprises 
are manufactured. On the opening day, the 
great crowds of visitors come to gasp in 
astonishment at the amazing array of 
amusement devices, both old and new, de- 
vised and evolved during the long winter 
slumber between seasons. 

This year we have what is perhaps the 
largest, greatest and most spectacular de- 
vice ever before shown to the public. In 
the many years of fairs, expositions and 
amusement parks, gone by, we have never 
hefore witnest a most startling affair than 
that of the “Captive Airplane” complete in 
every detail, spouting flames from its ex- 
hausts, and the whirring of the propeller, 
mounting higher and higher into the 
heavens, and then shutting off its power, 
in a series of dips taking away one’s breath, 
gradually coming back to the starting point. 
This device, which has never heen tried out 
before, even in the model form, is being 
constructed from plans evolved as the work 
progresses, and has every possibility of be- 
coming a success. There will be several 
machines which will consist of the regular 
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Shoot These Captive Airplanes With 


The “Bronx Exposition Amusement Park,” in New 
it Gives All the Thrills of a Real Ride in an Airplane. 
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airplane hody, wings and necessary stays. 
In addition there will be a motor attached 
to the propeller. This motor and propeller 
will be more for attraction and sensation 
than actual driving power. The cars them- 
selves will travel on a monorail track 
driven by electric power taken thru a con- 
tact shoe to the rail and back to the motors 
underneath the car. This machine will 
start from a height of about 5 feet above 
the ground and gradually rises over a steep 
incline several hundred feet over the tops 
of the amusement buildings, and, arrived at 
the top, the power will be shut off, when 
the car will begin its dizzy descent of the 
many loops of monorail track. Death defy- 
ing, some people might say, but so scientifi- 
cally and carefully is this device con- 
structed that there is not the least bit of 
danger to any of the sixteen passengers in 
the car. Most glorious will be the spectacle 
at night when the many lights of the park 
and searchlights will play upon the snort- 
ing monster of the air as it carries its load 
of pleasure-seekers on its startling trip thru 
the clouds, for then it will present the true 
airplane appearance, as no track will be 
visible. It will give an effect far greater 
than can ever be shown in our illustration. 

Approximately 175.000 feet of lumber 
will go into the making of this new air- 
plane railway. The railwav itself from 
start to finish will be 3,200 feet in length, 
each car carrying sixteen persons. ‘The 

(Continued on page 244) 
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F we could learn what food the oyster 
really needs, we could then raise better 
crops of this highly delicious and edible 
sea food. Not being possest of any 
supernatural powers, we must resort to 



















Oyster. 


some crude means, mechanical or electri- 
cal, for determining the environment fac- 
tors and the foods which are best suited to 
the oyster. This field up to a short time 
ago had not, been investigated to any 
appreciable extent. Heretofore, the growth 
of the oyster had been left mostly to 
fishermen, who, in raising these oysters in 
the oyster beds, had not been doing all that 
was best for them, causing illness and even 
deaths in many instances by poisoning in 
one form or another thru eating oysters 
which had possibly reposed in sewage or 
other polluted waters. 

It remained for Professor Thurlow C. 
Nelson, Assistant Professor of Zo- 
ology at the State University of New 
Jersey, to open up a research labora- 


Professor Thuriow C. Neison, Who Is Making a Scientific Stud 
He Is Here Seen Wiring an Oyster Preparatory to Feeding It. 
See Recording Apparatus at Right. 


tory in the midst of the oyster 
beds at Tucker- to th... Midiag to 
perform a_ series of experiments 
and studies on the oyster to deter- 


mine how best to 
each season. Pro- 
fitted out a house- 
provided 


Harbor, 











raise a better crop 
fessor Nelson has 
boat in Little Egg 
with a number of 





How the Electric Wire Is Attached to 
an Oyster’s Shell. 
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How the Oyster tells 
ws whem he eats 


ingenious contrivances to aid him in gather- 
ing a fund of information as to the 
oyster’s routine, particular stress being 
made on what he normally eats, and the 
effects that certain foods will have when 
fed to the bivalves. In this way a method 
may be determined from these notes where 
by we can grow and breed a bigger and 
better oyster. One of the principal devices 
used in these experiments is what is known 
as a standard recorder, which consists of 
a drum with a cylinder mount- 
ed on it, and a cross-sectioned 
chart paper, on which the oys- 
ter records its various minute 
movements. To the oyster it- 








y 


of t 


self a wire is attached, which is connected 
to the indicator. When the oyster opens, 
the movement of the shell closes an elec- 
tric circuit. The indicator or recorder then 
functions, and the observer can read on 
the drum the time that it takes to open, 
how long it remains open, and when the 
shell closes again! 


With the closing of this electric circuit, 
a bell rings notifying the attendant that the 
oyster is displaying some activity. By 
means of this apparatus it will be possible 
to determine the time, day or night, that 
the oyster feeds, the frequency of these 
periods and their duration and the kind of 
food that is consumed over any period. 
Just what kinds may be learned by remov- 
ing the oyster from this apparatus and 
noting its weight after a period 
of treatment, the weight before 
going under the treatment be- 
ing also carefully noted. A 
microscopic examination of the 
stomach is then made which 
shows the contents before as- 
similation. The rate of growth 
can also be studied in connec- 
tion with the effects of artificial 
feeding. It is a generally ac- 
cepted fact that it requires 
three seasons before an oyster 
reaches market maturity. It 
therefore becomes obvious that 
any reduction of this period 
will result in many advantages 
to the oyster grower, and also 
it will mean cheaper oysters to 
the consumer, with less chance 
of getting typhoid fever. The 
U Government has con- 
ducted many experiments with 
oysters in different bodies of 
water. According to data is- 
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he Scientific Apparatus Which Notifies Prof. Nelson When 
the Oy aren Is Feeding and Records the Movement of Its 
ell. 


i= 


My TSMANTLE “ee 









sued in their bulletins, they have found that 
many of the tricks of the oysterman have 
robbed the oyster of much of its nutritive 
value. Another factor is the danger from 
disease infection in the waters which are 
saturated with filth from city sewers. Pro- 
fessor Nelson is now conducting experi- 
ments to collect a fund of definite knowl- 
edge of the oyster’s dietary requisites. From 
these records a meth- od will be de- 
vised whereby nour- ishment will be 
more easily and cheaply procur- 











Electricity Actuates the Instrument. 


able. The natural flavor variety of oyster 
will again be restored, and the drinking 
process now used among dealers will be 
abandoned. 

The drinking or plumping fraud as prac- 
tised on consumers hoaxes the uninformed 
into the belief that the resulting bloated 
whiteness of the bivalves is a mark of par- 
excellence. As a matter of fact, the oyster 
so treated loses the greater part of its 
flavor, and due to conditions under which 
the trick is carried on, there is the like- 
lihood of its being laden with germs, which 
may cause serious illness and in many 
cases death. Thousands of cases of typhoid 
fever and various other stomach and in- 
testinal troubles result from the con- 


(Continued on page 244) 
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The Anatomy of the Oyster—Just Think, Feilow-Banquet- 
ers, of All the Wonderful Machinery of Nature We Devour 


in Every Oyster Cocktail. 
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Electrifying The Bowling Alley 
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At Last—Sportsmen—an Electrified Bowling Alley. No Score Keepers, no Pin Boys. 
The “Play” is indicated on the Lamp Indicator Board as Here Shown. 


Ball Down the Alley. 


“PIN” LINK RODS 
OPERATING LAMP 
SWITCHES 


ELECTRIC LAMP 
pe SWITCHES 


_-7” ROCKER ARMS 
ON SHAFT 


ALLS BEING 
RETURNED TO BOWLERS 


BALL OPERATED 
SWITCH PINS ~~. 


CANVAS FLAP 





Pins Are Self-Resetting. 


ATS off to a Milwaukee electrician, 
Max A. Drews, who has at last come 
to the rescue of the sporting man, 
who wonders what science is anyway, with 
an up-to-date electrified bowling alley. Who 
bowls? The answer is—everybody, in 


Sawing a 74,000Oz-lb. Steel ingot 


remarkable inserted tooth saw, de- 

veloped at Pittsburgh, Penna. In the 
photograph may he seen an 84-inch diam- 
eter inserted tooth saw blade, with plate 1 
inch thick, and a width of kerf 1% by 5/16 
inches, having a weight of 2,000 Ihs., cutting 
a 35-inch diameter ingot of 31 carbon stecl, 
weighing 74,000 Ibs.! Some of these saws 
are made as large as 90 inches in diameter. 

It may be stated that these inserted tooth 
saw blades are extensively used for cutting 
ingots, bars, forgings. castings, rails and 
structural shapes and are made for arbor 
or sprocket drive machines. 

It is claimed that this design permits 
the use of more teeth than any other it- 
serted tooth blade, and light sections of 
material can be cut more rapidly than with 
solid blades, as the rigid construction will 
withstand a heavier feed. The body of 
these blades is made of hardened vanadium 
alloy tool steel, in the grooved slots of 
which are inserted the best of high-speed 
steel cutters, treated suitably for all classes 
of metal cutting. The teeth are secured by 
interchangeable tool steel wedges and are 
adjusted from the hottom by hex-head brass 
screws to obtain correct height when as- 


sembling. (Continued on page 250) 


. accompanying illustration shows a 


America. So, as we are all interested in 
bowling, let us take a look at the wonder- 
ful invention which Mr. Drews has solved 
and perfected, which makes it possible at 
last to bowl all by vour lonesome self in 
your bomb-proof bowling alley down in 












Sawing a 74,00 


Just “Shoot’’ the 


O Pound Steel Ingot in Half with a Cold Saw. The Saw is Motor Driven. The 


the basement sof sow cout 
castle, without the bother of pin 
bovs. In this twentieth century 
electrified bowling alley de Litre, 
all the “hits” are chalked up on an 
electric lamp = score-board, auto- 
inatically—the pins all reset them- 
selyes—and the balls, after having 
wrought more or less terrible 
havoc among the pin brigade re- 
turn, thr.a graviteecondiut, fo 
the bowler’s position at the front 
of the bowling alley. 

The details have been worked 
out very carefully, indeed, by the 
inventor, so that any regular bowl- 
ing play is correctly registered on 
the electric-lamp score-board. 

The pins are cleverly arranged 
and consist of a solid upper meim- 
ber and a canvas or other flexible 
Hap for the lower member, as the 
detail illustration shows.  Gen- 
erally speaking, there are three 
electrical contacts and actuating 
fingers arranged on each pin, one 
11 the center, and one at either 
side. In the general illustration 
a ball is shown just passing under 
the front pin of the set. It will 
be noted how it passes easily under 
the upper rigid portion of the pin 
and presses the tlap backwards, 
without being checked in its on- 
ward travel. When the hall, how- 
ever, passes wider the stationary 
half of the pin, one of the three 
electrical contact pins is pushed 
upward, and in doing so it ac- 
tutes a rocker arm fastened on 
the cross-wise plates supporting 
the pins, which in turn connects, 
thru a wire link, with one of a 
battery of switches at the rear of 
the alley, all in the manner ap- 
parent. The rear ball pocket of 
the alley is tapered so that all of 
the balls, after they have struck 


The the padded cushion, move toward 
the conduit opening, thru) which 
conduit they travel under the effect otf 


gravity back to the bowling pit at the front 
of the alley. The lamp score-board is ar- 
ranged in the formation of the pin set-up, 
as the illustration shows. It represents one 
of the cleverest devices ever brought out. 
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Saw Teeth Never Touch the Steel—the Air Comprest in Front of the Teeth Does the Cutting. 
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Typewriting in an Airplane 


The photograph herewith demonstrates 
how the warring countries of Europe are 
fast adapting themselves to peacetime pur- 
suits, in sport, pleasure and business. This 
illustration shows what was formerly a 
powerful French bombing plane converted 
into a business man’s traveling plane, and 
fitted with an up-to-date office, including a 
typewriter. Many business men of today 
do not lose even a moment’s time, once they 
leave their home for the office, and have 
typewriters fitted in their automobile. One 


it it tl Hill iil itil VIUQUriT ERED il a PPULLAAEAT TORT EAT EEETEENYE rity 


The Photograph Herewith Shows How a Pow- 
erful French Bombing Plane of Large Size 
Was Converted, After the Signing of the 
Armistice, Into a Model Business Man's 
Plane. In the Spacious Cabin of the Plane 
There Is Ample Room for a Desk and a 
Typewriter, and the Business Man May Carry 
His Secretary With Him. The Cock-pit Here 
Shown Is for Passengers, and Is Separate 
From the Pilot’s Compartment. 
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of the leading New York newspaper edi- 
tors, Arthur Brisbane, has a_ typewriter 
fitted in his car, and makes the trip from 
his home night and morning with his ever- 
ready “mill” at his side, in the event that 
he may wish to dash off a new editorial 
inspiration before it has flown away—un- 
registered. The same idea of recording 
thoughts on the wing, as it were, holds as 
well for business men as for authors and 
editors. Not only this, but in the spacious 
airplane cock-pit here shown, the business 
man using such a modern conveyance to or 
from business can carry his secretary along. 





Recording Galvanometer and Tuning IF ork 


An ingenious recording galvanometer and 
tuning fork timer, as used by the U. S. 
Signal Corps, is shown in the photograph 
herewith. The recording galvanometer em- 
ploys a paper tape, especially prepared by 
a chemical process, on which the light image 
reflected from the galvanometer mirror is 
photographically recorded, and the tape is 
afterward past thru a chemical bath, which 
develops the image, similar to the usual 
photo printing method. Wherever accurate 
measurements have to be made by means 
of such a recording device, in which the 
fluctuations of an electric current are to be 
recorded in the form of an undulating or 
wavy line, running along the recording tape, 
it becomes necessary to accurately space 
off the tape, so that the time period of each 
current variation can be readily determined, 
such as cycles per second, the interruptions 





Photo © by Press Mlustrating Service 


Vinner 


of a circuit per second, its frequency, etc. 

To solve this problem, use is here made 
o1 a simple and yet extremely accurate 
timer in the form of a musical tuning fork. 
It is well known that when such a fork is 
struck by a wooden hammer, that it vibrates 
with a certain musical note, depending upon 
the length of the fork and its other physi- 
ca] dimensions. This is the principle upon 
which the tuning fork timer, which has 
helped to solve many of Uncle Sam’s intri- 
cete wire problems in electricity, operates. 
To one leg of the vibrating tuning fork 
there is attached an electrical contact which 
controls a second light image in front of the 
moving tape and at regular time intervals, 
this auxiliary timing circuit is closed so as 
tc give spots of light on the paper tape at 
definite intervals, so that it becomes a sim- 
ple matter to determine just how many pul- 
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The Accompanying 
Photograph Shows an 
Ingenious Recording 
Galvanometer and Elec- 
tric Tuning Fork Timer 
as Used by the U. S. 
Signat Corps in Study- 
ing the Velocity of 
Sound of Large Guns 
and for Other Purposes 
Connected with Harbor 
and Coast Defence. The 
Recording Galvanome- 
ter Employs a Paper 
Tape Prepared by a 
Special Process, On 
Which the Light [mage 
Reflected from the Mov- 
ing Galvanometer fs 
Photographlically Re- 
corded. The Paper 
Tape is Afterward Past 
Thru a Chemical Bath 
Which Develops the 
Image In the Same 
Manner as Photo- 
graphic Prints Are Ex- 
Posed and Developed. 
The Tuning Fork Car. 
ries an Electrical Con- 
tact On One of Its 
Prongs, and It Is 
Caused to Vibrate at a 
Constant Period by an 
Etectromagnet Placed 
Between the Prongs, 
the Circult of Which Is 
Opened and Closed by 
the Vibration of the 

Fork Itself. 
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sations of the galvanometer string, and in 
turn the current passing thru it, have taken 
place in a given space of time. These tun- 
ing fork timers are electrically operated in 
a very ingenious manner. The electromag- 
net is placed between the limbs of the tun- 
ing fork, and by means of a contact placed 
on one of the limbs, the magnetic circuit 1s 
made and broken many times per second, 
in exactly the same manner as the move- 
ment of ordinary vibrating bell functions. 

The electrical tuning fork tnner, as here 
described, has been used during the war in 
solving dithcult problems in connection with 
harbor and coast-detense work, etc. The 
accurate periodic timing and the closing 
and opening of an electric circuit by this 
form of device, have proven very useful in 
many acoustic or sound problems on which 
they were engaged to the scientists connected 
with the Naval Advisory Board and the 
National Research Council, which covered 
the recording of sounds from coast defense 
and warship guns over considerable dis- 
tances for the purpose of determining by 
sound ranging the distance at which a gun 
was located when it was fired, etc. Also 
much study was carried on during the war 
on the behavior and performance of various 
calibres of guns by detecting sound and 
other resultant characteristics whenever the 
gun was fired. In such work as this, the 
apparatus here shown, or similar apparatus, 
proved very useful, and in fact invaluable. 

The United States Signal Corps Labo- 
ratory developed a great many new and 
novel instruments during the war. Some 
of these were not only ingenious and radt- 
cally new hoth in conception and design, 
but marked a new era in scientific appa- 
ratus, especially that class of instruments 
which would lend themselves to use in the 
field where it is usually considered impos- 
sible to design an instrument of extremely 
sensitive nature, which will possess the 
proper qualities of high sensitivity and 
ruggedness so as to withstand rough usage. 
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The powerful wireless telephone and telegraph plant at New Brunsz 
(New Brunswick’s call) called “P. O. Z.” 
of the Navy Daniels was wafted thru space ov 
Brest Harbor, France—How the voice starts 
marvelous apparatus until it leaps forth from the 32-wire, mile-long a 
or 2,700 men, a great, turbulent, seething mass of noiseless electrical e 


the plant—Why “N. F. F.” 


View at Left—A Ciose-up of the Thirty-two Wire Antenna Lead-in E 
ing at the Base of One of the 400 Foot Aériai Masts. 
tion, Thru Which Station $ 





ELECTRICAL EXPERIMENTER 





ntering the New Brunswick Station. 
Right—General View of Antenna Side of New Brunswick Trans-Atlantic Radio Sta- 
ecretary Daniels Talked by Wireless Telephone to Europe. 





1919 


July, 





Center—Mr. Alexanderson Stand- 
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z0ick, Nees described in full detail by an engineer who visited 
(Vater, Germany), im war time—How the voice of Secretary 
er 2,000 miles by wireless to President li7ilson, on board the “George IVashington” in 


with an initial energy of one one-thousandth watt, which is amplified and boosted thru 


ntenna intensified 100,000,000 times, with the power of 270 horses 
nergy, which shoots thru the earth and air at a Speed of 186,000 


mules per second! A modern express train, traveling at a mile a minute, is like the lowly snail by comparison. 


ITH the outbreak of war an im- 

penetrable curtain of censorship 

was dropt between the public 

and many of the world’s activities. 

But, at fever heat, like the stage 
hands in the cosmic theatre, the world’s 
Scientists and inventors have been surpass- 
ing themselves in setting the stage for the 
showing of a new scene. 


The Curtain Rises. 


Now the curtain begins to rise on this 
new scene which will tell us a romantic 
story of accomplishment, out-rivalling the 
imagination of a Jules Verne. It discloses 
a great transoceanic wireless telegraph sta- 
tion, providing daily communications direct 
to our armies, with our Allies in London, 
Rome and Paris—and, what is most sur- 
prising of all, our communication direct to 
Germany. 

Late in October, 1917, the Washington 
key which actuates the great wireless sta- 
tion in New Brunswick, N. J., clicked off 


This translated from ‘the telegraph code 
into the alphabet reads: 

P—O—Z— DE—N—F—F 
And then in quick succession :-— 
“POZ—POZ—POZ— de —NFF—_NFF— 

NFP” 

This fairly electrified the men in the sta- 
tion: “Washington is calling Germany 
direct” SOMETHING EXTRAORDI- 
NARY!!! 

“POZ” is the call for the Nauen station 
in the outskirts of Berlin, and “de NFF” 
meant “from New Brunswick, U. S. A.” 
Thus all diplomatic precedents had been 
shattered by direct communication between 
two nations at war! Shortly the message 
came from Nauen that they were in receipt 
of the call, and according to gossip the 
German operator said, “Your signals are 
fine, old man.” 

Then followed the historic note of Presi- 
dent Wilson demanding the abdication of 
the Kaiser, stating that the American Gov- 
ernment will not negotiate with any but the 
German people direct. So, from the very 
beginning, the’ negotiations leading up to 


the armistice were conducted thru the New 
Brunswick, N. J., Naval Radio Station. 

Other achievements of this station are 
numerous; out of 44,640 minutes in the 
month of January, 1919, the New Bruns- 
wick station in the 41,961 minutes of its 
operation rendered some of the following 
services: 

First—Every day New Brunswick com- 
municated with San Francisco and San 
Diego, Cal. 

Second—Every day New Brunswick com- 
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One of the Gigantic Tuning Colis Used on 


the ‘‘Multiple Tuned Antenna” Devised 

by Mr. Alexanderson, the Engineer Who 

Developed Trans-Atlantic Radiophony to 
a Practical Basis. 


municated with Admiral Sims’ flagship in 
British waters. 

Third—Every day New Brunswick sig- 
nals are received in Paris, Rome and Wales. 

Fourth—So clear are these signals that 
the ordinary receiving sets on battleships in 
various parts of the world get these mes- 
sages. It has been frequently reported that 
the small portable field sets in France have 
received the New Brunswick messages. 

Fifth—For practically a year a daily In- 
ternational Press service was transmitted 
thru this station; thereby making American 
opinion known all over the world—particu- 
larly among Germany’s dissatisfied allics. 

Sixth—Secretary Daniels ‘“‘spoke” to 
President Wilson thru the New Brunswick 
station while on board the George Washing- 
ton in the middle of the Atlantic Ocean. 

Seventh—And the wireless telegraph of 
the “George Washington” receives New 
Brunswick messages continually and keeps 
President Wilson informed of world and 
home events while on the high seas. 

Such is the work done by this station. 

Here is the stage-set, the curtain of 
censorship lifts still higher and discloses 
the station. A country road which swings 
in close to the Raritan River, which paral- 
lels the old Delaware and Raritan canal. 
Two old-fashioned canal boats are being 
towed by three mules. They suggest the 
days of hoop-skirted ladies in 1812, with 
ardent gallants in knee breeches and silk 
stockings dancing attendance and quad- 
rilles. The effect is heightened by the 
stooped old gray-haired driver, trudging 
thru the red mud beside the horses. 

In the distance are seen the thirteen giant 
400-foot steel towers of the U. S. Naval 
Radio Station piercing the sky—their in- 
sulators glistening in the Spring morning’s 
sun. 

What a contrast—the most powerful 
radio station in the New World, flashing 
messages thru the skies to our armies in 
Europe, and the old canal boat passing 
close to the weird building. A century and 
a half stretched its wonderful history be- 
tween that old unpainted barge and _ this 
modest red brick building bristling with 

(Continued on page 262) 
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By JEFFERSON WILLIAMSON 


PRACTICALLY unlimited range 
for the voices of orators address- 
ing outdoor crowds is now made 
possible by the introduction of what 
is called the foud speaking tete- 
phone. This device was used by speakers 
thruout the recent Victory Liberty Loan 
Campaign at “Victory Way” in New York 
City. “Victory Way” was a section of 
Park Avenue, five blocks in length, just 
north of the Grand Central Terminal. It 
had been specially decorated and otherwise 
elaborately fitted up as a “show place” 
which was meant to be the center of out- 


a ce eS 


a “‘Interlor of ) 
Control Statlon for ‘‘Vic- 
av 


tory Way’’ Ampltifiers. 


= 


; itis ee a ae Dama is ——\. 
How Phonograp) Was Used to 
Talk Thru Amplifier and Loud- 

Speaking Telephones. 


door activities on behalf of the sale of Vic- 
tory Notes. Each day several programs 
were presented at the “\Wav” and by means 
of the loud speaker the orators and musical 
entertainers were distinctly heard at all 
parts of the “Way,” regardless of the fact 
that the line of fire of the voice of the 
average orator normally is only about 
eighty feet. In other words, without the 
loud speaker, the average orator could con- 
vey his ideas at a closely packed outdoor 
meeting to only about five thousand per- 
sons. The loud speaker, with its five-block 
range, made it possible for fens of thou- 
sands of people to hear the voices of the 
speakers intelligently. 












But the range of the loud speaker is prac- . 


tically limitless. The farther in any direc- 
tion your audience extends, the more tele- 
phone receivers of the loud speaker variety 
you use. The size of the audience does not 
matter if the orator speaks clearly and dis- 
tinctly, and an orator is not an orator un- 
less he does so speak. 

Mrs. Carter Glass, wife of the Secretary 
of the Treasury in Washington, D. C., was 
the principal speaker at the opening cere- 
monies of “Mothers and Wives Day” at 
“Victory Way.” Mrs. Glass spoke over the 
long-distance telephone from the Capitol 
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and her words were distinctly transmitted 
to every person on the “Way” by means ot 
the great receivers hung at intervals over 
the heads of the crowd. Mrs. Glass was 
followed by Mrs. Vincent Astor, who spoke 
from the platform at “Victory Way” into 
the transmitter, which carried her words 
to every womait in the crowd. 

Lhe crowds in “Victory Way’ were 
thrilled one night by speeches from officers 
in the Great Naval Dirigible 34, which flew 
over the Way from the station at Rockaway 
Point. The words of the man in the air 
were carried distinctly to the waiting 
throngs thru the receivers of the wireless 
telephones overhead, 








The Vast “Array of Audions 
Aniplifying Voice. 
e | Fen of Radio-Telephone 
@ A 
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View of ‘Victory Way’? and Some of the Loud- 


“Hello,” came the message from Lieu- 
tenant Gilbert Douglas in the airship. 

“Hello,” was the answer from the speak- 
ers’ platform, while every person on the 
Park Avenue plaza hurried to join one of 
the groups under the receivers. 

“We hope every man and women in 
‘Victory Way’ will buy a Victory Note,” 
was Lieutenant Douglas’s parting message 
as the great aircraft turned her course 
homeward. 

It 1s not necessary for the orator to be 
mm front of his audience. He can be hun- 
dreds of miles away and yet be heard dis- 
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Speaking Telephones Suspended On Wires. 





For instance. each day the crowds 


tincetly. 
on “Victory Way” heard at least one ad- 
dress transmitted from Washington. Among 
these speakers were Secretary of War New- 
ton D. Baker, General Peyton C, March, 


and other high governmental officials. And 
at the close of their addresses the speakers 
in \Washington were able to hear the ap- 
plause of the New York crowds at “Vic- 
tory Way.” Also, a message delivered by 
wireless telephone from the U. S. Dirigible 
C-4, of the Rockaway Naval Air Station, 
as it hovered five thousand feet high over 
the East River, was transmitted to all parts 
of “Victory Way” by means of the loud 
(Continued on page 255) 
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Disastrous Airplane Crashes 





Some Crash! The Airplane Piiot—a Cadet at the Leaside Aviation School, Near Toronto, Can. 
Was Trying to Land. He Hit the Locomotive and Then He Landed Quickly. —— ; 
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for many 

years, and we of the 
present generation 

are indeed fortunate in 
seeing this great feat of 
aerial engineering and ex- 
ploitation carried to a suc- 
cessful conclusion by the 
U. SS. Naval seaplane 
NC-4. At the same time 
we cannot help but pause 
and give honor to Lieut. 
Harry Hawker, the 
daring young English pilot 
who undertook to fly the 
Atlantic Ocean over a 
course which was not even 
covered by the regular 
ocean steamships, let alone 
marked by even a single 
English naval or other 
ship. Hawker demon- 
strated that he had un- 
limited faith in his ma- 
chine, which was shared 
by his navigator, Lieut. 
Commander McKenzie 
Grieve, R. N. This trip 
as planned averaged from 
1850 to 2000 miles, and 
was to have required from 
22 to 26 hours of flight. 
In considering the trans- 
Atlantic flight we are, 
after a little philosophizing 
on the subject, bound to 
be confronted with the 
three principal methods of 
crossing such a great span 
as this, i.e., with respect to 
the type of machine which 
should be employed. The 
U. S. Navy has shown that 
its undoubted faith in the 
large pontoon form of 
seaplane was based on 
sound logic and correct 
scientific design. As an 
example of the efficiency 
of this type of flier for 
such form of travel over 
vast water distances, the 
NC-3 has shown that it 
can land on the ocean 
and stand considerable 
buffeting about without 
sinking for several days. 


RANS-ATLANTIC flying has been 
a dream among aéronautica!l enthusi- 
asts 


Flying Across the 
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Licutenant Commander Byrd. N., on the NC-I, Showing the 
Flares Used to Light up » Wicinliy “kab Landing Has to be Made 
At Night. The New “Bubble Sextant” is Shown In Front Also. 
Center Views Show Pag Radio Traasmitter, Front and Rear. 








Lised on Large Seaplanes. Right, in Full Flying Kit. Malor Wood 
(Left) and Capt. Wylie (England) We yw Their lajor Wood 
Heated Flying Sults. 





By H. WINFIELD SECOR 
Types of Trans-Oceanic Aircraft 
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The Three Principal Forms of Aircraft Proposed for Trans-Atiantic Flight. 


Let us take up the three distinct types of 
aircraft suitable for trans-Atlantic flight, 
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each of which has been or 
soon will be tried for 
bringing the Old and New 
Worlds closer together. 
The first type we will con- 
sider principally because it 
seems to have a_ slight 
chance of carrying its pas- 
sengers safely across the 
2000 miles of watery deep, 
is that employed by Haw- 


ker and his navigator, 
Grieve. Lieut. Hawker's 
airplane was, ‘to begin 
with, of the land-going 


type and not adapted in 
any way to oversea travel. 
Many people have asked 
why he should have ever 
thought of starting out 
with a ’plane of this type 
on such a long and haz- 
ardous trip over the vast 
ocean span, on the great- 
est aérial feat ever at- 
tempted in the history of 
flight by man. The rea- 
son for choosing this form 
of ‘plane was, primarily, 
that he was thoroly famil- 
iar with it from consider- 
able war experience in 
Europe, and also there 
was no useless weight be- 
ing carried such as is oc- 
casioned when any form 
of pontoon is attached. 
Lieut. Hawker had the 
right theoretical idea, but 
he carried it too far, it 
would seem to us now. 
Not only did he choose a 
land-type ‘plane, but he 
had the under-running 
gear, comprising the cradle 
and wheels on which the 
plane traveled over the 
ground in starting, special- 
ly arranged with a trig- 
ger release device, so that 
once he got in the air and 
started oceanward he 
could, by the pull of a 
lever, disengage the run- 
ning gear so as to reduce 
the weight of the ’plane 
(Continued on page 245) 
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For a Long Time Astronomers Have Been Puzzled on Account of the Variabilit 
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y of the Light of Many of the Asteroids. 
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Copyright, 1919, by E. P. Co. 
These Smali Heavenly 


Bodies Measuring an Average from 3 to 5 Miles in Diameter Are Nothing But Huge Rocks Hurtling Thru Space Along Well Defined Orbits. 


It Is Now Believed That the Variability of the Light is Caused by Two or Three Asteroids, 
Our Artist Has Shown in This tllustration How a Smal! 
tance of About Ten Miles. 


mon Center. 





Very Ciose Together, Revolving Among a Com- 
Cluster of These Asteroids Would Appear When Viewed from a Dis- 
The Three Bodies Shown Average from 3 to 5 Miles in Diameter. 





By ISABEL M. LEWIS 


1. Asteroids and How They Are Dis- 
covered. 

NE is apt to picture the asteroid 

seeker painstakingly sweeping the 

heavens with his telescope to dis- 

cover a new asteroid or comet. Ags 

a matter of fact astronomers spend 

very little time searching for new asteroids 

or comets these days when so many other 

problems are demanding attention. These 

heavenly bodies are now usually picked up 
photographically. 

The comets are always welcome and in- 
teresting visitors, the discovery of a new 
asteroid is not apt to arouse any marked 
enthusiasm in the astronomer’s heart, de- 
spite the fact that occasionally an asteroid 
has turned out to be an important tho tiny 
member of the sun’s famitly—as, for in- 
stance, Eros, an asteroid only a few miles 
in diameter that comes within thirteen mil- 
lion niles of earth at 
times and therefore fur- 


Of the U. S. Naval Observatory 
Astronomical Facts 


kor Al 


mers at the task ot caring for this trouble- 
some family of asteroids. 

If a photographic plate is fastened to 
the eye end of a telescope and the sidereal 
clock work of the telescope started so that 
the telescope will follow the stars, the stars 
will be immovable in the field and their 
images will be sharp points of light on the 
plate, but anv object within the field of 
view that is moving relative to the earth 
will leave a short trail of light on the plate 
owing to its motion during the period of 
the exposure of the plate, which ts usually 
two or three hours. 

Practically all asteroids and all periodic 
comets whose returns are predicted are 








nishes a very valuable 
means for determining 
the distance of the earth 


OR the past year Mrs. Lewis has presented a series of very fine astronomical 
articles to the ELECTRICAL EXPERIMENTER. 


Ke are happy to say that 


The four largest asteroids, Ceres, Pollas, 
Vesta and Juno, are respectively 485, 304, 
243 and 118 miles in diameter. These are 
the values found by Barnard as a result of 
measurements with the 36-inch telescope of 
the Lick Observatorv. A few more of the 
asteroids may exceed One hundred miles in 
diameter, but the great majority are sim- 
ply huge rocks five miles or less in diam- 
eter. These small bodies have such a weak 
gravitational attraction that they are un- 
able to hold an atmosphere and as a result 
there can be no form of life, either animal 
or vegetable, on even the largest of them. 

Various estimates have been made of the 
total mass and bulk of the asteroids. Their 
average density has been estimated as about 
equal to that of the earth's surface crust. 
The great mathematician and astronomer, 
Leverrier, the discoverer of Neptune, proved 
that the total mass of matter between the 
orbits of Mars and Jupi- 
ter, where the asteroids 
are to be found, could 
not exceed one-fourth of 
the earth’s mass, and 


trom the sun. Approxi- 
mately one thousand as- 
teroids have now been 
discovered, and to name 
and keep track of these 
trouhlesome little mem- 
bers of the sun's family 
1s a tremendous task, 
especially since they are 
subject to so many per- 
turbations from the 


we have renewed our arrangement with Mrs. Lewis for another vear, and we 
believe that our readers will welcome the announcement. 

In the past Mrs, Lewis has written a monthly article covering only one sub- 
ject. For the coming year, this arrangement will be slightly changed, and we will 
endeavor to show every month a variety of articles—*Astronomical Facts for All.” 
In addition to this, we have opened a Question and Answer department which is 
starting in the present issue. We invite our readers to send in their questions on 
astronomical subjects which Mrs. Lewis will answer monthly.—EDITOR. 








later computations re- 
duced this to one-one 
hundred and fifteenth of 
the earth’s mass. As 
the combined mass of all 
the asteroids so far dis- 
covered falls far below 
this value there are prob- 
ably thousands of small 
asteroids still undiscov- 
ered, tho it is very un- 


larger members of the sun’s family, in par- 
ticular Jupiter. [ft is only the hope of find- 
ing out a few valuable facts from the ex- 
ceptional asteroids that keeps the astrono- 


discovered by this method. Whether the 
body is a faint comet or an asteroid, addi- 
tional plates and an approximate computa- 
tion of its path will decide. 


likely that any asteroid whose diameter 
exceeds one hundred miles has escaped de- 


tection. 
As the mass of Mars is about one-tenth 
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and the mass of Mercury about five one- 
hundredths that of the earth, it is evident 
that all the asteroids combined could not 
furnish enough material to fashion a planet 
that would approach even the smallest of 
all the planets, Mercury, in size. 

The orbits of the asteroids differ greatly 
in size and form and in inclination to the 
ecliptic. Some are almost perfect circles, 
others greatly elongated ellipses. Their in- 
clinations to the plane of the earth’s orbit 
vary from zero to thirty-five degrees. In 
this respect they differ greatly from the 
orbits of the planets which lie very nearly 
in the same plane. 

It has been suggested that variability in 
the light of many of the asteroids may be 
due to a difference in the reflecting power 
of different portions of their surface or to 
irregularities of form. Unlike the major 
planets, the asteroids are not spheres but 
simply jagged rocks, huge mountains hurt- 
ling thru space, Whirling round and round 
on their axes as they journey about the 
sun. Possibly, as some have suggested, 
they may be the larger fragments of pe- 
riodic comets of unusual size that have in 
the course of ages been shorn of their 
appendages. This might account for the 
suspected existence of double or multiple 
asteroids, in which two or more of these 
huge rocks are grouped so 
closely together as to appear as 
one in the telescope. This 
would also account tor the 
variability in the light of some 
of the asteroids. 


2. Shooting Stars. 
“CNHOOTING stars” is an 

unfortunate name for the 

small masses, weighing 
usually only a few ounces, that 
enter the earth’s atmosphere 
from outer Space, are ignited by 
friction with the atmosphere, 
glow brightly for a few brief 
seconds and then fall to the sur- 
face in the form of dust. 

It has been estimated that 
shooting stars or meteors, as they 
are more fittingly called, enter 
the earth’s atmosphere by the 
millions every day, only a very 
small percentage of them being 
visible to the naked eye at any 
one place. They fall by day and 
by night, over land and sea, in 
polar regions and in the tropics. 
The snowy wastes of the far 
north are dusted with the ashes 
of shooting stars that have been 
consumed by friction with the 
earth’s atmosphere, which thev 
enter at a speed varying from 
ten to forty miles a second. 

Astronomers quite frequently 
observe meteoric particles in- 
“isible to the naked eye, flitting 
across the field of the telescope. 

Some of the larger of these masses 
weigh several pounds, in rarer instances 
even several hundred pounds. Thev are 
thus referred to as meteorites or fire-balls. 
These are not entirely consumed by fric- 
tion with the earth’s atmosphere, but after 
traveling with loud reports and explosions 
a distance of many miles, fall to the earth's 
surface. 

Comets, it 1s 
generally believed, 
disintegrate grad- 
ually into swarms 


of meteors and 
the earth and 
other planets are 


constantly encoun- 
tering these frag- 
mentary particles 
in their journeys 
around the sun. 
Periodic swarms 
are encountered at 


oids) Are Located. 
Between That of Jupiter and Mars. 
Size from Three Miles to 485 Miles in Diameter. 
doubtedly a Great Many Thousands Aliso of Even Smailer Diameter 







ELECTRICAL EXPERIMENTER 





This Shows How Asteroids Are Discovered, 
Not Thru_the Telescope, But on the Photo- 
graphic Plate. The Stars Standing Still, 
Any White Streak Left on the Plate Must of 
Necessity Be Either a Planet or a Comet. 


certain definite times of the year whenever 
the earth's path crosses the paths of these 
disintegrated comets. 

The study of the origin and nature of 
mé€teors forms a most interesting branch of 


of wee 


Showing Where the Orbits of Several Thousand Asteroids (Pianet- 
Their Orbits Take In the Intermediate Space 
These Little Planets Vary in 
There Are Un- 


or as Small as an Ordinary House. 


astronomy to which even the amateur as- 
tronomer may contribute observations of 
ve lue. 

Questions and Answers. 


l. How many stars are there in the sky 
and how do astronomers know the number 
of the stars? 

The approximate number of stars of 
ezch magnitude has been found by count- 
ing the number of stars in regions of a 
certain definite size and then estimating 


Total Volume of All of the Asteroids. 
Juno Are the Largest of the Planets. 





Showing the Comparative Size of Some of the Planets and the 
Ceres, Pallas, Vesta, and 
Ceres, Having a Diameter 
of 485 Miles, Juno 118 Miles Diameter. 


ell 


from the result the number of stars of 
each magnitude in the whole sky. 

In speaking of “magnitude” of a star, its 
apparent brightness and not its true or in- 
trinsic brightness is meant. A star of the 
first magnitude is, according to the scale 
adopted, two and one-half times brighter 
than a star of the next fainter magnitude, 
the second magnitude, and one hundred 
times brighter than a star of the sixth 
magnitude, which is the faintest star 
visible without a telescope. The exact ratio 
of one magnitude to the next lower is the 
fifth root of one hundred, so that a drop 
of five magnitudes represents a division of 
the brightness by one hundred. A sixth 
magnitude star has only one hundredth the 
brightness of a first magnitude star and an 
eleventh magnitude star only one hundredth 
the brightness of a sixth magnitude star or 
one ten-thousandth the brightness of a first 
magnitude star. 

There are in the whole sky only five 
thousand stars visible without the aid of a 
telescope; that is, five thousand stars of the 
sixth magnitude or brighter. Since only 
one-half of the sky is visible at any one 
point and since faint stars near the horizon 
are invisible on account of the greater 
density of the earth’s atmosphere in this 
direction, there are only about two thou- 
sand stars to be seen at any one 
point on a Clear, cloudless night, 
though one receives the impres- 
sion that an infinite number of 
Stars exists. 

A small three-inch telescope 
will show stars down to the 
ninth magnitude and there are 
two hundred thousand — stars 
brighter than the ninth magni- 
tude. 

Fainter stars are far more 
numerous and it has been esti- 
mated that there are approxi- 
mately fifty-five million stars in 
the first seventeen magnitudes. 

The forty-inch Yerkes re- 
fractor will show stars of the 
seventeenth apparent magnitude 
and the great one hundred inch 
Mt. Wilson reflector stars of 
the twentieth magnitude. This 
represents the limit of telescope 
power at the present time, and 
it is doubtful if it ever can be 
greatly surpast. 

It has been estimated on the 
basis of counts of stars in sam- 
ple regions that there are three 
hundred million stars in the sky 
within reach of the great re- 
flector. 

It is assumed that there is a 
definite limit to the number of 
stars within our own sidereal 
system, for it is evident from 
actual star counts that the ratio 
of the number of stars of one 
magnitude to the number of 
stars of the next fainter magnitude falls 
off rapidly for the fainter stars. By 
the time the seventeenth magnitude is 
reached a falling off of fifty per cent. in 
the ratio is reached, which is an indication 
that the total number of stars is approach- 
ing a finite limit provided, as is generally 
assumed, there is no marked extinction of 
light in space. It is conceivable that there 
may be other stellar systems far beyond 
our own, however, and light from such ex- 
terior systems may be in some manner shut 

: off from our own. 
Nothing is known 
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electric Fans for Madame Holstein 





Madame Holstein in Her Glory—180 of Her Enjoying the Coci Breezes from the Electric 
Ceiling Fans as Installed in a Large Southern Dairy. As Abie Kabibbie Would Say—“Some 
People's Cow-Barns Are Better Than My Parlor, Ain't 1t?—the Wery Idee.” 


The cow is distinctly a feminist. Pigs 
aren't: they don’t care. But Madame Hol- 
sieil is as exacting in her tastes as the most 
pampered female of the species. Doesn't it 
strike one as a little ultra-fashionable for 
180 cows to drink out of individual foun- 
tains while electric fans waft the cool 
breeze over their aristocratic backs? Mr. 
Asa D. Chandler, Jr., of Atlanta, Georgia, 
doesn’t think so. He says that his cattle 
show the results, and he proves it by re- 
ferring to “Lizzie,” who since her entrance 
into the lap of luxury produces 44 quarts 
of milk daily. 

The barn is provided with concrete floors, 
wooden blocks, electric lights, fans and 
milking machines, steel frame stalls, novel 
drinking fountains, concrete feed troughs, 
electric equipment for the silo and bottling 
the milk. The Farm has a colony of 180 
full-blooded registered Holstein cattle. 

Electric Ceiling [ans are shown cooling 
the atmosphere in summer and ventilating 
in winter. The electric lights are also 
shown. “Lizzie” has a private drinking 
fountain. There is always a small amount 
of water in the bottom of the cement cup 
to entice her. When she makes the at- 
tempt unconsciously, she forces the valve 
open and hence always has fresh water. 

The green corn for ensilage is cut with 
the aid of a 15-H.P. electric motor, and is 
blown thru a conveyor into the top of a 
40-foot Silo. 

Just as soon as the milk arrives at the 
milk house, it is strained and past over 
a cooler until it reaches the proper tem- 
perature. From here it passes to a bottle 
Alling machine, where the bottle is auto- 
matically filled and sealed. (Photo courte- 
sy Westinghouse E. & M. Co.) 


Imstructor Telephone Boards for Students 


There has long been a demand on the 
part of high school physics instructors the 
country over, for a practical method where- 
by the principles of telephony and telephone 
wiring may be taught in the High School 
courses. Hitherto it has been extremely 
difhcult to secure proper apparatus, suff- 
ciently durable for laboratory purposes, and 
inconvenience and expense of installing the 
necesSary instruments for successful in- 
struction in telephony has been very often 
the cause of the absence of this important 
branch of instruction in many schools. 

To overcome the objections to the old 
method, and furnish a substantial, practical 
set of telephone apparatus for the labora- 
tory, the telephone board here illustrated 
has been designed. 

One of the most important features from 
a practical standpoint of the telephone units 
is the method by which the contacts are 
made for interior wiring of the instruments, 
Ordinarily in laboratory instruments of this 
character the wiring must be attached di- 
rectly to the delicately constructed termi- 
nals of the apparatus itself, and naturally 
thru the wear and tear of laboratory usage 
they quickly become worn out and broken. 
By the “Instructor” method, these connec- 
tions are made, not to the instruments 
themselves, but to substantial wing-nut ter- 
minals, which are in turn permanently 
wired to the proper terminals on the instru- 
ments. In this way the life of the appara- 
tus is indefinitely prolonged, as well as 
much time and effort saved by the making 
of quick, efficient connections. 

There are two types of the bracket form 
of intercommunicating telephone boards. 
The single form of board, size 24” x 24”, 
contains two sets of instruments for ex- 





periments in intercommunication, while the 
other type has four telephone sets, permit- 
ting the wiring of two, three, or four inter- 
communicating systems on the same unit. 
The frame of this latter unit varies from 
the single bracket board in that it is con- 


Something New in Telephone “!nstructor” Switch-boards. 
Proper Connectians on the Face of the Boards. 


structed so as to contain four separate unit 
boards 9” x 24” in size. 

In connection with both of the bracket 
units there has been designed a portable 
table, substantially constructed with an iron 
pipe frame, and a heavy, stained table top. 





The Students Have to Make the 
The Best Idea for Schools That Has Been 


Brought Out in Some Time. 


July, 1919 
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O save vegetables and fruits by 
canning this year is a Datriotic duty. 
War has made the need for food 
conservation more imperative than 
at any time in Imstory. America ts 
largely responsible for the food supply of 
Europe. The American family can do noth- 
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Upper View—Mrs. Oliver Harriman and Her Electric Dehydrator for Drying 
The Dehydrator Has an Electric Blower to Evaporate 
Central View—During the Food Conservation Drive, the Woman’s 
Suffrage Party Canned Electrically Products of the Garden Which Prominent 
The Two Women Who Did the Canning 
with Their Electric Fireless Cooker and Electric Range, 
Lower View—Drying Vegetables and 
The Sliced Food Is Spread on Cloth Trays. 


Fruits and Vegetables. 
the Water. 


Members of Their Party Brought in. 
Are Here Shown, 
the Oven of Which Proved Serviceable. 
Fruits with Electric Fan at Home. 


ing more helpful in this emergency than to 
can all food that can be canned. In this 
way, the abundance of the summer may be 
made to supply the needs of the winter. 

The preservation of food stuffs by can- 
ning is always food thrift. It effects the 
saving of a surplus of foodstuffs that 
would otherwise be wasted, thru excess of 
supply over immediate Consumption. It 
eliminates the cold storage cost that must 
be added to the prices of commodities 
bought during the winter. Of vital 1m- 
portance also, is the fact that it relieves 
the strain on transportation facilities of the 
country. 

The president of the National War 
Garden Commission tells us in the Home 
Canning Manual that victory must neces- 
sarily bring a large increase in our obliga- 
tion. We must not only produce food as 
close to the kitchen door .as possible, but 
we must save a vast volume of this food 
for winter use. To save it, we must can 
it, dry it, or otherwise prepare to have it 
in readiness for the winter months. Can- 
ning and drying, therefore, are as im- 
perative today as if the great world war 


Kaiser is Ca 
By GRACE T. lal 
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were just beginning. A country whose 
people ‘‘can” will never be found wanting. 


The Demonstration Kitchen in Ambler, Pa. 


During the food conservation drive sev- 
eral hundred women worked in_ the 
demonstration kitchen at the School of 
Horticulture for Women in Ambler, Pa. 
Some 15,000 containers of fruits and veg- 
etables and dried foods were saved. Spoil- 
age amounted to 25 jars. The two things 
that stood out most prominently as casual 
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factors were poor rubbers and the de- 
velopment of flat sour. 

“In spite of quick and scientific work,” 
Caroline G. Peeler states, “fat sour gave 
us some trouble. \Ve looked for the cause 
at the beginning of the work and followed 
it right thru the processing but never 
thought of looking for it at the time when 
the jars were sitting happily on_the table 
cooling off. In reply to an ‘S. O. S.’ call, 
Washington told us to cool those Jars 
quickly and to do this by placing them 
one foot apart, so that the air could circu- 
late thru and around them. They must 
not be in a draft, but the temperature must 
be reduced rapidly. The jars when first 
removed from the sterilizer can be seen to 
be bubbling or boiling. If they are placed 
close together the heat is confined as in a 
fireless cooker, causing them to keep warm 
for hours, chemical changes take place 
and flat sour develops.” 


Lamp Socket Canning. 


Whether one has a sixteen-acre farm or 
one of the three sizes of commuter’s 
garden, ane is sure to have some surplus 


products 


of available food. 






such products should be 


and 
either dried or canned. “Can surplus food, 
but use jars and cans wisely,” was the verdict 
last season in order to Save every ounce 


The thrifty housewife 
who heeds the foregoing will find that 
she has quite a store for winter use, with 
little labor and slight cost, especially if she 
employs time-saving equipment and the cold 
pack method of canning. 

One important factor is to be able to 
bring the water in the cooker quickly to 
the boiling point and 
to maintain this tem- 
perature steadily. The 
gas stove does very 

well for the pur- 
pose, but the 
electric fire- 
less cooker 
fulfills this 
requirement 








admirably 

and is especially 
well suited to take care of surplus products 
from a commuter’s garden. All thru the 
season odd lots of vegetables that might 
otherwise go to waste, may be gathered, 
canned by the cold pack method and steril- 
ized in an electric fireless cooker which 1s a 
lamp socket appliance, easy to operate and 
a great time-saver. 

In New York City during the food con- 
servation drive, the Woman’s Suffrage 
Party canned electrically at one of the 
headquarters stations. Prominent sutfea- 
gists brought in the products of their 
gardens which were canned by two women 
volunteers and the canned products were 
then sold for the cause of suffrage. Elec- 
tric’ fireless cookers were used for the 
processing as well as the oven of an electric 
range. 

Home Canning Manual. 

The Home Canning Manual issued by the 
National War Garden Commission of 
Washington should be in the hands of ev- 
ery woman who contemplates canning. It 
contains all the necessary instructions for 
canning vegetables and fruits, the princi- 

(Continued on page 277) 
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Blotting paper 
Fig.2 


Fig. 2. 


Over a Bowl of Steaming Hot Water. 


T is quite likely that practically every 
reader has at some time encountered 
the problem of removing some stain or 
cleaning some substance, and due to the 
lack of chemical knowledge of the prin- 

ciples of cleaning, has failed in his object. 
This subject has such frequent applications 
that it was deemed of sufhcient importance 
to warrant its presentation in this form. 
Formulas have been omitted, but if desired 
information regarding them will be fur- 
nished by the writer. 

Substances used for cleaning may act 
either mechanically or chemically to re- 
move. the dirt or other substances from 
clothing. In the use of soap and sand 
for scouring, there is a combination of 
these methods, and in fact, when the chem- 
ical loosens up the fibers or sets free the 
dirt, some mechanical process, as the wash- 
board or washing machine, preferably elec- 
trically driven as shown in Fig. 1, is re- 
quired to remove it. 


Most of the polishing and cleaning 
powders on the market depend for their 
efficiency upon the action of a very finely 
divided substance like Silica, precipitated 
chalk, or rouge. These are mixed with 
some fat or oil. In selecting a polishing 
material, care should be exercised in 
selecting one that is so finely divided that 
it will not scratch the metal. Dry sodium 
Bicarbonat (Baking Soda) can be safely 
used for cleaning and polishing. 


Borax, added to water, greatly aids in 
the removal of dirt. Most readers are 
familiar with the household Ammonia, 
which is used for this purpose. As ammo- 
nia forms a soap with the oily matters 
of the fabrics washed, it is a convenient 
cleaning agent. A teaspoon of Ammonia 
to a quart of water is an excellent wash 
for wood-work, and may be used to 
brighten carpets or rugs. Much of the 
household ammonia on the market is of a 
very low grade, and so it is always ad- 
visable to purchase it from a supply house, 
or 1f necessary from the druggist. 

A cleaning material should not only re- 
move the grease or dirt, but it must be of 
such a nature that the article cleaned will 
not suffer injury by its application. 


Cleansing Leather and Metals. 

In some cases, as with wood, leather, 
metals, etc., the dirt does not penetrate into 
the interior, but remains on the surface. 
In other cases the whole fabric is filled 
with dust and grease. All polished wood 
surfaces, except those finished with wax, 
may be cleaned with a weak solution of 
Ammonia, or soap, but they should never 





Left—Method of Removing Grease Spots With a Hot Iron 
(Electric Iron Very Adaptable) and Two Sheets of Blotting Paper. 
Fig. 3. Right—Removing Iron Rust Spots. Place the Soiled Cloth 
Drop Hydrochloric Acid on 


the Spots and They Will Come Out. 


Cleansing and Washing Agents 


be treated with a strong alkali solution. 
As solvents for grease, either kerosene 
or turpentine may be used, and ordinar- 
ily should be applied with a soft cloth. 
Painted surfaces, especially in white, may 
be cleaned with a little whiting (Cal- 
cium Carbonat), which may be applied 
with a piece of cheesecloth. The wood is 
afterwards washed with water and wiped 
dry. Painted walls, if painted with oil 
paints can be cleaned in the same way, but 
tinted walls, since water colors are used, 
would be disfigured by this treatment, 
Leather may be kept bright and clean by 
the use of kerosene, or occasionally a little 
oil. Marble may be scoured with sandsoap, 
and finally polished with a coarse flannel. 
It should not be forgotten that marble is 
Calcium Carbonat, and therefore should 
never be treated with an acid. Metals can 
usually be cleaned with a hot alkaline solu- 
tion or a little kerosene. To clean glass, 
it may be covered with a paste of whiting, 
ammonia, and water, and after this is dried 
this may be rubbed off with a woolen cloth 
or with paper. Alcohol is used extensively 
for cleaning delicate glass, as for instance, 
lenses and microscope objectives. In using 
alcohol for lenses, great care must he ex- 
ercised, as the mounting paste or adhesive 
may be dissolved. In extremely cold 





The Modern Way to 
Cleanse Clothes Is by Means of 
the Electric Washing Machine. 
Many Of These Devices Possess 
Distinctive Improvements Which 
Make Them Much Superior to 
Hand Methods. 


Fig. 1. 
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“Bow! containing hot water 


weather, when water would freeze, kerosene 
may be used. 
Dangerous Cleaning Solutions. 

Household fabrics are often washed with 
alkaline solutions or with soap. In some 
cases Naptha may be used for washing 
such fabrics. It is to be remembered that 
in some of the solvents, as Naptha, Benzine, 
Turpentine, and Gasoline, which are fre- 
quently used for cleaning, these vapors are 
all very volatile, and for this reason they 
are dangerous, if employed near a FLAME 
of any character. These vapors may take 
fire from a lamp, gas jet, or stove, even at 
some distance, Thus it is advisable to do 
work of this character out of doors if pos- 
sible. Not infrequently have very serious 
disasters occurred through failure of the 
operators to familiarize themselves with 
the combustibility of the cleansing agents 
which they employ. Carbon Tetrachlorid 
is used widely as a scouring and cleansing 
agent as a substitute for gasoline. Owing 
to the lack of Hydrogen in its composition, 
it has the great advantage over the sub- 
stances mentioned above, of being non- 
inflammable. In the use of volatile sol- 
vents, like gasoline, enough should be 
used to cover a large portion of the goods, 
and if possible afterwards washed thoroly 
with water. 

Grease Spots. 

To remove stains, spots, and tarnish, the 
knowledge of a limited chemistry will serve 
an excellent purpose. As grease is readily 
absorbed by blotting paper, spots may 
often be removed from fabrics by placing 
the goods between two pieces of blotting 
paper, and then heating with a warm iron, 
see Fig. 2. French chalk will sometimes 
absorb the grease, especially if the spots are 
fresh. Grease may also be removed by the 
use of hot water and soap, ammonia, or 
even borax. If there is no danger that 
these solvents will injure the goods or the 
colors, it is better to use some solvent such 
as Chloroform, Ether, Alcohol, Turpen- 
tine, Benzine or Naptha. Ether and Chlo- 
roform are better adapted to the more 
delicate fabrics. The ‘troublesome dust 
spot has usually a neglected grease spot for 
its foundation, After the grease is dis- 
solved the dust must be cleaned out by 
rinsing thoroly with fresh liquid or by 
brushing after the spot is dried. 

Removing Paint Spots. 

Paints consist of oi] and some coloring 
matter and lead or zinc oxids, thus paint 
spots should be treated with a solvent for 
the oil, and then the coloring matter can be 
brushed off. Fresh spots may he treated 

(Continued on page 251) 
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HE study of electrons has recently 
led to great improvements in ap- 
paratus for producing and detecting 
currents of radio frequency. Doubt- 
less many wireless enthusiasts read 
about the electron and its behavior in the 
operation of the electron relay (Audion) 
but do not know of the characteristics of 
the electron. The writer will en- 
deavor to set forth some interest- 
ing, yet elementary, facts in refer- 
ence to its characteristics, accord- 
ing to the modern theory of matter. 

All bodies are complex structures 
composed of small particles called 
atoms and_ still smaller particles 
known as electrons. Molecules are 
groups of atoms and a molecule is 
the smallest part of a substance 
which can exist and still retain its 
chemical properties. For instance, 
two atoms of hydrogen and one 
atom of oxygen compose one mole- 
cule of water, namely, LO. Elec- 
trons may be contained in the mole- 
cules or free in space between the 
molecules. None.of the particles 
can be detected by a microscope and 
the smallest visible particle so far 
detected with the ultra-microscope 
is about twenty-five times the diam- 
eter of one of the largest molecules. 

An atom is about one three-hun- 
dred-millionth of an inch tn diam- 
eler. If the earth were composed 
of baseballs, it would be an approxt- 
mate model to a drop of water com- 
posed of atoms. In size the elec- 
tron is very much smaller than the 
atom and it is believed to have a 
diameter of about one one-hundred- 
thousandth that of an atom; 1e.. 
1/100,000 of 1/300,000,000 inch, or 
1/30,000,000,000,000 inch, diameter 
of an electron (or there would be 
30 trillion electrons to the inch). 
Thus, if a large building 200 feet 
square and 350 feet high repre- 
sented a comparative size of an 
atom, an electron would be about 
the sise of the head of an ordinary 
pin. Thus the reader may be able 
to realize the size of the electrons 
whose performance is so important 
in many electrical phenomena. 

The assumption upon which the 
electron theory is based is that in 
every substance, whether charged 
or uncharged electrically, there ex- 
ists both positive and negative elec- 
tricity, distributed on discrete par- 
ticles. All bodies appear to have 
large quantities of both positive and 
negative electricity, usually in equal 
amounts; thus one charge neutral- 
izes the other and consequently no 
electricity seems to be present. 

The smallest negatively charged 
particle which can exist in nature 
and which it is possible to detect 
is called an electron. Its charge, 
which is always negative, is less 
than one billionth of a billionth of 
a coulomb. 

Experiments indicate that the 
electron is spherical in shape, al- 
tho it has not been proven. Its 
inass is generally regarded now by 
physicists to be entirely electro- 
magnetic; i.e. it contains a negative 
charge only and does not consist of a ma- 
tertal substance. 

Electrons are attracted towards all posi- 
tive charges and repel each other, since 
they are all of the same charge. There is 
an attraction between an atom and an 
electron, but it varies according to the char- 
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How Big is an Atom? 
ures One Three-hundred-millionth of an 
There Are 30 Trillion Electrons to One Inch. ! 
200 Ft. Square and 350 Ft. High Represented the Comparative 
Size of an Atom, an Electron Would be About the Size of the 


Head of See Comparative Size Man 
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ow Big Are Atoms and 


By L. R. JEWETT 


Imteresting Facts 
About the Electron 


acteristics of the atoms. Attraction be- 
tween atoms and electrons in non-metals is 
weak, whereas in metals it is comparatively 
strong. Thus an electron could move 
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an Ordinary Pin. 
Holding Pin in !tlustration. 


about in a metal with comparative case. If 
a stream of electrons is caused to move 
thru a metal, an electric current results. 
Therefore, an electric current thru a metal 
is said to be a stream of electrons moving 
thru relatively large spaces between the 
atoms or thru the atoms themselves. The 
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Electrons ? 


actual speed of the electrons is exceedingly 
slow, but the rate of transmission of mo- 
tion from one electron to another electron 
is very great. This impulse travels one 
hundred and eighty-six thousand miles per 
second, but the electrons themselves may 
move only a few inches a mintute. 

Hertzian waves are always produced by 
causing a charge of electricity to 
oscillate back and forth, and ac- 
cording to the modern wave theory 
when this electronic charge vibrates 
to and fro it radiates electrical 
waves which go out in all directions 
in space. 

If a metal which contains large 
numbers of electrons is heated hot, 
some of the electrons would be 
given off into space. This is true 
when the filament of an electron 
relay or audion tube is heated. Since 
the plate is positively charged the 
electrons are attracted to it. Fur- 
ther discussion of the theory of the 
action of the electron relay or tube 
will be found in previous issues of 
this magazine. It is possible to cal- 
culate the magnitude of the clectron 
flow from a hot filament. 

h 


Ip —AT*%E_—T 
Where Ip = Electron current in 


milli-amperes per CM’ of filament 
surface, 


T = absolute temperature 
AZo 10" 
B= 52500 


A and B are true for a tungsten 
filament. 

There is sometimes a misunder- 
standing concerning the difference 
between an electron and an ion. An 
electron has been defined as an 
“electromagnetic mass” having a 
negative charge. An ion is a ma- 
terial mass having a negative or 
positive charge as signified. Thus, 
if a tube containing a heated fila- 
nent is purely a vacuum tube con- 
taining no air, it is a purely elec- 
tronic emission and no ions are 
present. This is true of the so- 
called pliotron and dynatron, the 
Coolidge X-Ray tube, etc. But if a 
gas of any sort, for example, ordi- 
nary air or pure nitrogen is present 
in any degree in the tube, ions will 
be present also since the gas is 
“tonized” by the collision of the 
electrons and the atoms. 

The modern electron theory 1s 
playing a very important part in the 
theory of the performance of dif- 
ferent wireless instruments and sys- 
tems. The above facts will no doubt 
tend to give the amateur a general 
idea of what an electron is and its 
behavior. 

Those interested in the study of 
the electron theory will do well to 
look up some of the highly interest- 
ing articles publisht in back num- 
bers of this journal, as well as such 
works as Professor Millikan’s ex- 
cellent treatise, “The Electron”; 
“Conduction of Electricity Thru 
Gases,” by Thomson, and “Nature 
of Matter and Electricity,” by Com- 
stock and Troland. Articles in past 
issues of this journal: “Cosmic Force,” by 
L. M. Correll, April, 1918; “Can Electricity 
Destroy Gravitation?” by Nipher, March, 
1918; “Modern Physics and the Electron,” 
by Prof. R. A. Millikan, January, 1918; 
“Does Radiant Light Possess Weight?” by 
A. R. MacPherson, July, 1917, issue. 
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Electricity Can Be Easily and Cheaply Applied to the Shooting Gallery, as Explained in the 


Accompanying Article. 
Motor Operated Cables. 
Ordinary 1/15 H.P. Fan Motors. 


N the ordinary shooting gallery or rifle 

range it is invariably necessary for 

someone to replace the targets and also 

to keep the score where continuous 

shooting is carried on. Therefore, even 
with the individual rifle range, it has always 
been a serious draw-back in that someone 
had to be employed to change the target 
and either keep the score in a score book, 
or else after a given number of rounds to 
return the target to the marksman. These 
desideratums have been well taken care of 
and circumnavigated by a very ingenious 
electrical scheme which has proven an un- 
qualified success at the rifle range of the 
Lynn Rifle and Revolver Club, maintained 
by the employees of the General Electric 
Co., at Lynn, Mass. 

The Lynn Rifle and Revolver Club has 
about 160 members and the membership 
is open to all employees who are citizens of 
the U. S. A. In addition to the Rifle 
Range, the club has also facilities for pool, 
billiard, chess, checkers and cards. The 
whole is installed in the basement of an 
old office building on Center Street, to- 
gether with the Bowling Club Alleys. 

This electric shooting gallery contains 
eight stations. The present view was 
taken from the firing station and shows 
the small electric motors for driving the 
target carriers which are type 1/15 H.P.-220 
volt-60 cycle motors. These are controlled 
by double-pole double-throw knife switches 
with a fiber guard which is also shown. 

The accompanying diagrams show how 
the carrier, which may be made of alum- 
inum or cast iron, wrought iron bar, or 
even of wood, is arranged to travel along 
the carrier cable. This cable may be made 
of % inch galvanized steel stock, such as 
is sold for wash line purposes, and it can 
be anchored on either end by means of 
large screw-eyes, thoroly secured in walls 


The Targets are Carried to and from the Marksman's Position by 
The Motors are Reversed by a Simple Switch. 
You Can Thus Check Your Own Targets. 


The Motors May Be 


or posts, and placing a turnbuckle at one 
end of the cable so that it can be tightened 
up as required. The driving cord which 
pulls the target carried back and forth 
may be a piece of % inch rope, and by 
utilizing special wide-grooved pulleys on 
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the motors, the hauling rope can be given 
a turn or two about the pulley, so as to 
have a much better frictional contact with it. 

Two different ways of starting, stopping 
and reversing electric motors suitable for 
controlling the target carrier are shown 
herewith. Any electrician can hook up these 
motors, and in fact anyone a little handy 
in electricity and mechanics can rig up the 
switching scheme whereby the motors are 
controlled. The. principle of reversing 
small motors may be stated as follows: For 
small series-wound D.C. motors, the sta- 
tionary or field coil terminals must be re- 
versed to change the direction of rotation. 
However, either ficld or armature connec- 
tions may be reversed for shunt-wound 
D.C. motors, while for the usual type of 
self-starting single phase A.C. motors, it is 
necessary in order to reverse the direction 
of rotation, to reverse the connections of 
the starting coils, or rather the terminals 
going to these coils and which lead out to 
the terminal board of the motor. 

The modus operand: of this electric shoot- 
ing gallery is carried out thusly: The 
marksman turns the main switch and then 
throws the reversing swiich to the “in” po- 
sition, if the target carrier happens to be 
at the rear of the range. When it ap- 
proaches the forward end and the range at 
which it is stationed, the reversing switch 
is pulled out to the “neutral” position. A 
new target card is then inserted in the 
spring clip of the carrier and the old target 
kept for checking up the score. The re- 
versing switch is then thrown to the “out” 
position, so that the motor reverses its di- 


(Continued on page 254) 








Sf d steel plate ‘oO 


2° plonk 
torget 


nO ™—Torgel corrier 


CM 
yy (P 





Jurabuchkle? 


Hindow-~ 


Motor reversing 
' Switch 


Torge?l going 
“fo position 


{fon wire 
or cob/le 


fron or brass 
COSTING 


Luo? rad 
Jorge? holder 


AC Moyor- OC Series Motor 
- 


| 
b 
1 
t 


Ammunition box 


LPOT reversing sw 
©) Hain sx 


Paorrition 


VL eld 





Details and General View of Electrical Target for Shooting Gallery or Home Practise Range. 


The Details are Simple. 


Its Efficacy Is Attested by the Fact that It Is in Use at a Large 


“Gun and Revolver Club”? at Lynn. Mass, 
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OU remember my capillary battery 

using two solutions, copper and zinc 

sulfate, which demonstrated that the 
solutions wouldn’t mix when contained in a 
capillary mass like burlap, thus giving a 
battery of very long life on open circuit, or 
one of small output? The only trouble with 
that battery was its high internal resistance, 
and I’ve doped out a startling modification 
of it with a lower resistance, which may 
amount to something, provided the solu- 
tions still decline to mix under the new ar- 
rangement. 

I have to postpone trying it out until I 
get to the “summer place” on the Cape, 
where my tools are; but as it’s so simple 
perhaps some fellow “Bug” would like to 
make the experiment now, and beat me to 
it. I’ll say it’s worth while, for even if the 
cell produces but 34 of a volt, it wouldn’t 
take an unreasonable number of ’em to 
form a nice “B” battery for Audions, while 
they’d cost practically nothing, and if they 
worked at all they'd work for years. 

I’ve drawn the thing in successive stages, 
to make its construction perfectly clear. 
You begin with a wooden dowel A, of a 
length proportioned to the containing bottle 
you're going to use. Around this you bend 
the very thin copper sheet B, and tack it 
on with copper tacks. M shows the man- 
ner of preparing this sheet, with a strip O 
slit nearly to the top and turned up to form 
a connector. K is a small whiskey-glass 
(anybody’ll give you a whiskey-glass after 
July 1st) which will contain the sulfate of 
copper solution. 

Next, you wrap the dowel—with its par- 
tial copper-coating—in the thick burlap C. 
1 should think one layer would be enough. 
This goes nearly the full length of the 
dowel, as it is to extend down into the 
copper solution and draw it up by capil- 
larity. At this poimt soak C with copper 
solution, so you won’t have to wait for it 
to soak up later, also to prevent its exhaust- 
ing the contents of K. 

Now for another layer of burlap, D, a 
little longer this time, as it goes down out- 
side of K, and dips into the sulfate of zinc 
(or acidulated water) solution. Nothing 
between these two layers of burlap; cach 
will be saturated with its own solution and 
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Applying Mr. Beller’s ““Thermostatic Time- 
Switch” or Action-Delayer to the Shopping 
Bag. It Opens the Purse Two Minutes After 
You Decide to Buy Some Worthless Junk— 
Giving You Time to Change Your Mind! 


ELECTRICAL EXPERIMENTER 


By THOMAS REED 
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Successive Stages in Building Tom Reed’s Improved Capillary Battery. 








it Glves Approxi- 


mately Three-quarters of a Volt and Should Prove Useful in Making up “B’’ Batteries for 
Audion Circuits. 


they’re supposed not to mix on account of 
the capillary action. I have folded D back 
to show the interior, but the flaps will be 
let fall in practise. Soak D in acidulated 
water before putting on. 

Finally comes E, a sheet of zinc, also 
prepared with a connecting strip. No 
soldering necessary, just bent around and 
held by the two rubber bands F F. ’Tis 
wel] to amalgamate the zinc. 

Now for the bottle, L, an olive or pickle 
bottle with a well-fitting cork G. The zinc 
and copper strips are connected to the bind- 


By THOMAS REED 


ID you read that article in the No- 
ee number by Mr. Albert H. 
Beiler, describing a “thermostatic 
time-switch” he’d invented? Lighting a 
lamp, not just when you push the button, 
but two minutes afterward? And did you 
mind what he said—“If you ask me what 
real use it has. I can’t tell you?” 
S-ay...! 

Ii ever there was a Regular inventor— 
“Regular” with a Capital “R” at the be- 
ginning and a Scotch growl at the other 
end—it’s A. H. Beiler. Invents an inven- 
tion—and such an invention as THAT— 
and doesn’t know what it’s good for! 
Why, Al, for the love of Pete wake up 
and put your collar on before the cheering 
crowd gathers at your door! It’s an epoch- 
maker. 

There may not be any great object in de- 
laying the action of a light, because you 
generally want it about the same time that 


ing posts I, J. You'll also want a vent-hole 
H, covered with a piece of soft rubber, to 
release the gases without evaporating the 
liquids. P shows the common level of the 
liquids both inside and outside the cup K— 
saturated copper sulfate, with a few crys- 
tals added inside, and acidulated water out- 
side. 

N represents an industrious “Bug” beat- 
ing me to it. Hope he doesn’t return with 
news it’s no good. We thank you for your 
kind attention. Refreshments, second door 
ou the left. 


you get around to pushing the button; but 
if you substitute for the lamp a motive ap- 
paratus, think, Man, what you’ve gcet—the 
greatest little second-thoughter in the 
world! You can have all the effect of a 
final decision in pushing the button, and yet 
have two whole minutes tn which to change 
your mind. 

I see where it’s going to be applied to 
every door-lock right away. The Missis 
hears a ring, and pushes the door-button. 
Almost immediately she thinks, “What if 
it’s a tramp?” She goes to the window, 
and sure enough there’s a coat-tail sticking 
out from under the porch. It looks untidy, 
possibly ragged. Visions of robbery and 
murder, but—the lock has not yet operated, 
thanks to the beneficent Beiler. There’s 
time to run back, press another button and 
cancel the order. As a matter of fact it’s 
not a “burgular” but her brother with a nice 

(Continued on page 277) 





N outline of the methods used in 
commercial storage battery work, 
adapted to the requirements of the 
layman and amateur electrician is 
given in the following paragraphs, 
which may prove of assistance. The first 
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Handy Circuit for Charge and Discharge of 

Storage Battery in Testing Work. An Am- 

meter Should Atways Be in Series With the 
Battery. 


step is to determine the capacity of the bat- 
tery under test. The capacity in ampere- 
hours, the charging rate at start and finish, 
etc., will usually be found on the name- 
plate of the battery. 

When these have been determined 
the battery should be connected to 
a source of direct current and 
charged at the finishing rate until 
the cells gas freely and the E.M.F. 
(voltage) reads in the neighhbor- 
hood of 2.5 to 2.6 volts, connected 
to charging current. 

If the battery is of the starting 
or hghting type the specific gravity 
should read 1.285 at 70 deg. F. The 
gravity of truck batteries sometimes 
is a little lower than the above; how- 
ever, it should be given on the name- 
plate or in the instruction pamphlet 
that is sent with the battery. 

Before going any farther we will 
sum up the instruments needed to 
properly conduct the tests. 

1 Hydrometer reading from 1.150 

to 1.300 

1 Thermometer (floating type) 

1 Ammeter 

1 Voltmeter (3 volt scale) 

1 Lamp bank (where 110 volt di- 

rect current is used) or 

1 Rheostat (where low voltage 

generator is available) 

2 Iron bolts, 4 inches long, ™% inch dia. 

1 Cadmium rod 3 inches by % inch 
12 Feet stranded rubber covered cable, 14 

B. & S. gage. 
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How the Battery Testing Prod and Cadmium 

Electrode Is Constructed. Brad Awts Make 

Good Test Prods ane Cost About 10 Cents 
ach. 
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ELECTRICAL EXPERIMENTER 


By Harold R. Adams 


STORAGE BATTERY ENGINEER 


The heads should be cut from the bolts 
and the threaded ends inserted in wooden 
handles shown in figure. The cadmium 
rod should be soldered to one of the bolts 
as shown in the same drawing. 


The stranded wire should be cut in half 
and one piece soldered to each prod, as 
shown in the illustration, the other end be- 
ing connected to the voltmeter. The prod 
with the cadmium electrode should be con- 
nected to the positive terminal of the meter. 


A very convenient hook-up is here given 
for charging and discharging the battery or 
cells. An ammeter should be in series with 
the battery all of the time. 


When everything is ready the battery 
should be put on charge at the finishing 
rate, until the cells gas freely and the volt- 
age reads 2.5 to 2.6 volts per cell, and the 
gravity of the electrolyte is correct. If the 
gravity of the electrolyte does not increase 
to the proper point after a couple of hours 
charging it will be necessary to add a little 
strong acid, great care being exercised in 
doing so and also in making temperature 
corrections in case the temperature is other 
than 70 deg. 


The following rules governing the cad- 
mium test should be carefully studied be- 


eT 
SEE 
ee 
SSC 
Shale 
| 
SS 
CCE 
IN 
o Io 


wf | | 
pe 





F, 19.3 


Curves Showing Cadmium Readings on Test of Pasted Plate 


Battery at Five-Hour Rate. 


fore going any farther if the tests are to be 
a success. 

The sum of the positive and negative 
cadmium readings should nearly equal the 
voltage across the cell when the cell is 
charging. 

The difference between the pos. and neg. 
cadmium readings should equal the voltage 
of the cell when on discharge. 


The positive cadmium always reads 
plus. 

When the cell is charging neg., cad- 
mium reads minus. 

When the cell is discharging the neg., 
cadmium reads plus. 

To take a cadmium reading immerse the 
cadmium electrode in the electrolyte and 
bring the other prod in contact with either 
the pos. or the neg. pole of the cell accord- 
ing to which cadmium you wish to read. 
When the cadmium is not in use it should 
be kept immersed in dilute acid (electro- 
lyte), otherwise the readings will be incor- 
rect. 

Whien the cell is fully charged the E.M.F. 
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across the cell should read from 2.5 to 2.6 
volts and the pos. cad. from 2.38 to 2.4-4 
plus. The neg.— cad. should read from 
—.16 to —.20 when the cell is in good con- 
dition. It has once been noticed by the 
author that a neg. cad. read p/us on charge. 
This was found to be due to the fact that 
the battery had been heavily overcharged. 
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A Water Rheostat Proves Useful for Absorb- 
ing the Energy from Storage Battery on Dis- 
charge Test. 


The plates were removed and prest, and 

gave very good service afterwards. The 

heavy overcharge had filled the pores of 

the plates with hydrogen which is positive 
to cadmium. 

| A slight overcharge of a couple of 
hours at the finishing rate about 
every five cycles is good for the bat- 
tery, but a heavy prolonged over- 
charge, especially at a high tem- 
perature, will result in the ruin of 
the battery if allowed to occur too 
often. 

When the battery has been fully 
charged and the readings recorded 
it should be arranged for discharge. 

To discharge a battery at the 
standard eight-hour rate requires 
quite a little time. However, it has 
been noticed that when a battery is 
discharged at a higher rate that the 
ampere-hour output is lessened a 
certain per cent., depending on the 
ratio of the rate of the discharge. 
Advantage may be taken of this 
fact and the following table of per- 
centages and the time needed for 
the test considerably reduced. The 
figures in this table are taken from 
experiments made by the author 
and may be used for any make of 
lead plate battery, except the Edi- 

son, which is an iron-uickel element. 


Table 2 
Hour Pasted Plante Hour Pasted Plante 
Rate Plate Plate Rate Plate Plate 
8.00 100 % 100 % 1.50 53.5% 63% 
7.00 96 % 99 %G 1.00 46 % 55% 
6.00 92 % 96.5% 
5.00 86.5% 93 % 
4.00 80 % 88 % 
3.08 72 % 80 % 
2.00 61 % 70 % 


(Continued on page 282) 
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Details of Water Rheostat for Battery Test- 

ing. The 2 Electrodes are Made of Lead or 

iron, Etc. Solution May Be Salt and Water 
or Bicarbonate of Soda. 
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HOW TO BUILD AN ASTATIC 
GALVANOMETER. 


By C. G. Yungblut. 


HE great trouble with many “how-to- 

make-it’ articles is that they call for 

tools or material which the experi- 
menter does not possess, and generally time 
or pocket-book prevents him from obtain- 
ing them. But luckily in electrical con- 
struction, if one thing is lacking, another 
can generally be supplied that will perform 
the service quite as well, and the experi- 
menter can turn out a creditable piece of 
work whatever his resources may be. Es- 
pecially is this true in the constructing of 
galvanometers. 

Suppose, for instance, you want a good 
sensitive galvanometer, and you want to 
make it yourself. The D’Arsonval type is 
out of the question, let us say, because you 
haven't the required magnets. Make an 
astatic, then. The first thing that causes 
trouble is a covering to protect the delicate 
suspension from currents of air. A clear 
glass cover the proper size and shape would 
cost a good deal. But here’s an easy way 
out of that dilemma. Get one of those glass 
chimneys used on gas burners, one of the 
cylindrical kind, that narrows down at both 
ends. Procure one of good clear glass, free 
from bubbles and ridges, and you have an 
excellent cover. The next difficulty is the 
suspension. To be delicate, it should be 
high, higher than the cover itself. 

Let us make a top for our cover. If you 
have a lathe turn one from wood or fiber 
that will just fit into the top of the cover, 





An “Astatic Galvanometer’”’ ts an Instru- 
ment Which Every Student Does Not 


Care to Purchase. Yet He Often Needs It 

Urgently. The Present Article Tells How 

to Build a Very Sensitive One of the 
Reflecting Mirror Type. 


with a flange to keep it from slipping thru. 
If you have no lathe, cut out two disks of 
thin wood with your pen knife, or a scroll 
saw, one just large enough to slip into the 
top of the chimney and the other about 
three-sixteenths of an inch larger all 
around. Fasten the two disks together, and 
you have a cover as good as one turned 
ona lathe. Next get a large test tube, and 
cut off the closed end, so that a cylinder of 
glass with a flange at one end is left. Bore 
a hole in the center of the cover you have 
just made, slightly smaller than the internal 
diameter of the test tube, and fasten the 
tube in place over this hole. If you have 
made the cover of two disks, the flange of 
the test tube can conveniently be placed 
between the two before you fasten them 
together, as the diagram suggests. Now 
assemble the cover and its top with the tube 
in place. You can at once see that if the 
astatic element, M, is hung from the top of 
the tube, the suspension will be high enough, 
and will be completely protected. 
(Continued on page 278) 
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A Series-Parallel Battery 
Switch 


A. very convenient switch for quickly and 
easily connecting battery cells in a variety 
af combinations is herewith described. No 
machine work or intricate designing is 
necessary. Carefully lay out the location 
of the holes on the fiber base according to 
the dia- 
grams. The corbon ane ie” 
holes on the (ee | | | 
under side |TV [f-—+ 
of the base, 
which are 
not shown 
in the pres- 
ent illustra- 
tions, are 
drilled with 
a No. 40 
drill to a 
depth of 
3/16” witha : 
4/36 tap; tap 
one turn 
enough to 
get a screw 
started. Be 
careful not 
to go thru 
the base with 
the drill or 
tap. The 
continuation 
of these ls 
holes in the 
fiber strips 
forming the 
sub-base are drilled with a No. 32 drill, to 
allow the 4/36 screw to slip thru easily, and 
slightly countersunk. The size of the holes 
for the binding posts will depend on the size 
of the binding post shank. All other holes 
in the base are drilled with a No. 18 drill. 
Fasten the sub-base strips to the under side 
of the base with the No. 4/36 by 7%” screws ; 
be careful not to strip the threads. File and 
sandpaper the whole base to give as near 
as possible the appearance of a solid piece. 
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The following materials will be needed: 


One fiber base, 7%” x 5” x %". 

wo fiber strips, 7% x 4” x %”. 

Two fiber strips, 4%” x 4” x %”. 

Twelve fiber strips, 1445” x 14” square. 

Twelve copper strips, 144” x 4" x gy”. 
Fourteen small binding posts. 

T'wenty-four round-head machine screws, 8-32 x 


I 
Os round-head machine screws, 8-32 x \%”. 
Twelve flat-head machine screws, 4-36 x #”. 
Eight flat-head machine screws, 4-36 x 7%”. 
Forty-eight hexagonal 8-32 nuts. 

Eighty-four 34” dia. washers. 

Next, drill a No. 18 hole 3g” from one end 
of each of the copper strips; also drill a No. 
32 hole 1%” from the same end, and coun- 
tersink. The corresponding holes in the 14” 
square by 1 5/16” fiber strips are drilled to a 
depth aE 3/16” with a No. 40 drill; make 
these holes 1%” from each end, and tap the 
turn with 4/36 tap; the screw will then go 
in very tightly without binding on the cop- 
per strip. Fasten these handles on the 
switch blades first; then put an 8/32x%” 
screw thru from the top of each blade and 
run up a nut on the other side. Then put 
on a washer and insert in the proper holes 
in the base, 
and put on 
two wash- 
ers; then 
fasten with 
one nut. For 
the contact- 
points, put 
an 8/32x14” 
screw thru 
each of the 
proper holes 
on the base. 
put on two | 
washers 
underneath 
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Edgewise View of Series-Parallel Battery Control Switch. 
‘Bug’ Will Find This Switch of Great Usefulness in His Laboratory, 


and then proceed to fasten with one nut. 

The connections are made according to 
the diagram in Fig. 3. Unless all connec- 
tions are soldered, the wires must be run 
from one contact to the other, instead of 
being tapt off as shown. Do not use smaller 
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“Test circuit on" 
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Front View of Series-Parallel Battery Control Switch Panel—a Necessary 


Adjunct to the Experimenter’s Laboratory. 
: Ceils—Series, Parallel or Series-Parallel—ts Possible by Its Use. 


Any Desired Grouping of the 


wire than No. 18 D. C. C. for this purpose. 
Place all ends of wires between washers, 
and screw nut up tightly, being careful the 
switches do not bind. Then coat the wires 
with heavy shellac or glue to hold them in 
place. 

The cells to be operated are permanently 
connected to the binding posts marked by 
the letters “A, B, C, D, E, F” in Fig. 3; con- 
nect one cell to each pair of posts; the posi- 
tive and negative polarities must alternate 
as indicated. The possible combinations are 
tabulated in Fig. 4, which should be used 
for reference. Switch No. 6 is first thrown 
to the left or right, according to the polarity 
desired at the test current terminals. When 
using the switch-board this switch must be 
thrown either in one position or the other. 
Under “CELLS” look for combination de- 
sired: under “SWITCH POSITION” find 
position of switches to give the combination. 
For example: to obtain current from 3 
cells in series and 2 in parallel, look in col- 
umn marked “CELLS” and in “Series” 
column find 3 and in “Parallel” column find 
2. Under “SWITCH POSITION” in col- 
umns marked “LEFT” and “RIGHT” jfind 
2” and “1, 3, 4, 5,” respectively. Place 
switch No. 2 on its left-hand contacts and 
switches Nos. 1, 3, 4 and 5 on their right- 
hand contacts; the current is taken from 
the pair of binding posts near the right- 
hand edge of the base. If the polarity is 
to be changed. move switch No. 6 to the 
opposite position. The switches that are 
not specified in the table for any particular 

(Continued on page 275) 
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This department will award the following monthly prizes: 
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First Prize, $3.00; Second Prize, $2.00; Third Prize, $1.00. 


The purpose of this department is to stimulate experimenters towards accomplishing new things with old apparatus or old material, 
and for the most useful, practical and original idea submitted to the Editors of this department, a monthly series of prizes will be awarded. 


For the best idea submitted a prize of $3.00 is awarded; for the second best idea a $2.00 prize, and for the third best prize of $1.00. 
article need not be very elaborate, and rough sketches are sufficient. 


Make sketches on separate sheets. 
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The Magnetic Coil Used to Actuate the Calli- 
brated Compass Is Here Shown Mounted in 
a Pivoted Pedestal. 


If we take a coil of wire as shown in 
Fig. 1 and set a compass in the center as 
shown, with the compass needle pointing in 
the plane of the coil, then when current is 
past thru the coil the needle will swing at 
right angles to the plane of the same. One 
objection to this type of apparatus is that it 
1s very critical and no direct readings can 
be taken to scale—for this reason the fol- 
lowing instruments if properly constructed 
will be of advantage to any experimenter 
in his laboratory. It not only being cheap 


A Rheostat Push-Button 
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Push Button Bases Lend Themselves Nicely 
to the Construction of Home-Made Spiral 
Wire Rheostats. 


DOratory 





rleasurin 
FIRST PRIZE, $3.00 


in construction but it is likewise efficient 
when calibrated by a method given below. 

In Fig. 2 one type of instrument is shown. 
A compass is clamped on a wooden stand 
by two brass clips as shown and the coil 
(current coil) is supported by the 8/32 
rods and slides back and forth on them. A 
pointer is affixt to the coil and moves over 
the scale. 

In Fig. 3 the compass is supported on a 
wooden stand in the same manner described 
above, but here the coil rotates away from 
the compass on a 90 degree angle (or quar- 
ter circle) decreasing its distance from the 
compass in that manner. Here, of course, 
the scale has to be affixt to the support 
which also holds the coil, its arm and 
handle. 
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A Very Useful Form of Home-Made Measur- 

ing Instrument. The Compass Is Affected In 

Proportion as the Coil Is Moved Toward or 
Away from It. 


Remove all contacts and other trimmings 
from the bottom of a common wooden push- 
button. Then make a coil of resistance 
(iron, German silver, etc.) wire, put it in 
position shown, and fasten the ends in place 
by two binding posts, b and b. 


The contact arm is sheet brass, - Y) 


1/16 inch thick. The handle is 
a piece of one-half inch dowel, 
fastened by a small round- 
head wood screw, which makes A 
contact with the wire. The 

arm is fastened securely to the 
bolt by a nut, N. <A washer, 
W, is slipt over the bolt on the 
back at the bottom, and then 


another nut, M, which is sol- er hee 
dered to the bolt. A wire is ron ; 


soldered to the washer for con- 
nections. This rheostat should 
be used for light work only. 
Contributed by 
ROBERT HERTZBERG. 


A “TWO SECON D” 

GROUND CLAMP AND 

SOLDERING IRON 
HEATER. 

My “two-second” ground clamp is made 
from scraps of No. 12 or 14 B. & S. gage 
copper wire. I have used a clamp like this 
and find it gives entire satisfaction. The 


We will make the mechanical drawings. 


Soldering Iron 







The 
Use only one side of sheet. 
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Hook-Up of Apparatus for Calibrating. The 
Current in the Coll is Varied by a Rheostat. 


Calibration of the Instrument: As shown 
in Fig. 4 a standard ammeter for battery 
use is connected in series with the coil and 
the batteries, the current from the batteries 
1s regulated by a variable resistance. A 
mark is made with black paint on the com- 
pass as shown at X in the drawing. This 
mark is employed in the following manner: 
The coil is moved one degree on the scale 
and the resistance varied until the compass 
deflects to the mark—this is noted on the 
scale—and the coil is then moved back an- 
other notch on the scale and the same pro- 
cedure complied with, until finally the en- 
tire scale is plotted. This makes a very neat 
and efficient measuring instrument. 


Contributed by E. T. JONES. 





nmleater 
THIRD PRIZE, $1.00 


sketch explains the stunt sufficiently, except 
that in putting on the clamp the loop (B) 
should be made first; then the two ends (c 
and d) bent around and twisted at (A). 
The lead wire is looped around A and B and 





A” simple solderless 
ground clornp from 
Scraps oth or 474 copper 


1 \ 
Hollow storting 
box resistorice 






Heater. 


twisted up tight, giving a firm joint. 
The other stunt is a soldering iron heater 

made from a discarded starting box coil. 
Contributed by E. McALLISTER. 
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REPAIRING TEST-TUBES. 


Being short of test-tubes and unable to 
obtain more at the time, I chanced upon 
the idea of mending some of the broken 
ones. My first trials were unsuccessful be- 
cause of the bottom being too thick. I 


Don’t Throw Away Your Broken Test- Tubes. 


You Can Repair Them Easily. Just Try! 


managed to get a good, thin bottom by the 
following method: 

The broken test-tube was lowered into 
the Bunsen flame and the jagged edges, 
when soft enough, (still held in the flame) 
were pulled out with the aid of an ordinary 
pair of pliers. When the walls seemed 
thin enough, the jagged ends were drawn 
together thereby closing the end of the 
tube as in Fig. 3. The heat was concen- 
trated on “b,”’ Fig. 3, and when soft enough 
the tip “a” was drawn out (while held in 
the Rane), 
Still holding the tube in the flame, the 
bottom was heated until soft when it was 
quickly removed, the open end placed to 
the mouth, and the breath forced into it. 
This was done several times until the 
bottom assumed the shape of that at Fig. 2. 
Then it was annealed well in the luminous 
flame and set aside to cool. The result is 
a test-tube that may be used for all ordi- 
nary purposes not requiring heat. The 
tube may also be used in the flame if the 
tip of thick glass “d,”’ Fig. 2, is removed 
with the aid ofa grinding wheel or an oil- 
stone and the tube re-heated and annealed 
again. 

The jaws of the pliers must be hot when 
it comes in contact with the hot glass 
and preferably one with narrow jaws and 
insulated handles. Before introducing the 
broken test-tube in the flame it must be 
well heated in the air above the flame to 
prevent further cracking. 

Contributed by HAROLD OLSEN. 


SHOP KINKS 


Lay dull files in diluted sulphuric acid 
until they are eaten deep enough. 





Chasing Threads in Aluminum: When 
cutting threads on aluminum use a little 
oil with coal oil, about (1) one teaspoon of 


lower vessel, 





The result appears at Fig. 4. 


ion i ae) t]he Fe 
oil to (1) one pint of coal oil, and the 
threads will not clog up, but will take a 
fine finish as if cut in steel. 
Contributed by 
CLYDE G. PATTERSON. 


End 


SOLUBILITY OF GAS PRODUCES 
FASCINATING EFFECTS. 


A very interesting chemical experiment 
can be performed with the apparatus 
shown in the illustration. A perfectly dry 
Florence flask is used for the upper vessel. 
It is filled with hydrogen chlorid gas, which 
is prepared by heating a mixture of moist- 
ened common salt (sodium chlorid) and 
sulfuric acid. The gas is collected by 
downward displacement as it is heavier 
than air. 

This flask is connected by means of a 
glass tube to a similar vessel, which is 
nearly filled with a blue litmus solution. 
This solution ts made by dissolving a very 
stnall quantity of the blue litmus dye in 
water. The end of the tube, opening into 
the upper flask is drawn out, so as to make 
a rather fine jet. All the stoppers are 
fitted tightly. 

By blowing into the open tube of the 
a few drops of the liquid 
are forced into the upper flask. The hydro- 
gen chlorid at once dissolves, thus dimin- 
ishing the pressure inside the vessel. The 
blue solution then forms a fountain at 
the jet and continues to do so, until almost 
all the chlorid is used up. This gas has 
also the property of changing blue litmus 
to red, hence as soon as the solution comes 
in contact with it, the color is changed 


immediately, thus presenting a very mys- 
terious appearance to a novice. 


Contributed by JOHN C, JACK. 





The Modern Heron Fountain. A Mysterious 
Trick of Fascinating Effects. 


FIREWORK PAPERS AS 





PYROTECHNICS. 
Red Fire 
SErontiuil nitrat: 220. e ee ees 20 parts 
a Gtacciliiit CnlOlat oc ck saree Ibe 
ICOM ectcnonds cctie tee a aoe eae oe, 20s 
ANALEE. Cocco ne aan 100 “ 
Green Fire 
Barcitm Chlorate ee eee eee 20° ** 
PICONOM re es oie ee ee 20° * 
AN a ere os tn one Re eee: 100 “ 


Yellow Fire 


SGuiimoxalatl (226 esse eua seen 10 “ 
Potassium chiorat. 2.5.4 s.660+é0- 10 “ 
AICONOMA Bee oe ee ae ee 20-5" 
Ny LSE ee ree eens 100 “ 
Blue Fire 
Potassium: cnlorat’ Gis4).654 eee 10 “ 
Copoerchicotay ko feces ae 20°" 
PACOHGI cist te eee eae se ae ZS 
AN RIEL. Meas? yaa ee ee ee ana 100 “ 
Violet Fire 
Strontium:-chlorat) £23242695..4-5 | eee 
Copper chlorat.<s2 4266 ea ote 
Potassium chlorat .........ssee00- Sha 
AICONOU eerie ee oe 50 
Vy ate Cea ee ei eee 100 “ 
Lilac Fire 
Potassium chiorat) 2s eee 20 4 
CONDErCHIGtAal srcasuin etna eane loi 
Strontium chlorid ............... 10 ‘ 
PIGO HCL Ahi eis aoe Deas 50 
Vato i: aicateten attics caltne ae ina 100 “ 


Unsized paper is put in the solutions. 
When the paper becomes saturated, then 
remove and dry by hanging it over a 
string stretched across a warm room. A 
sheet of paper about 12 by 16 inches may 
be made to burn for several minutes. 

Contributed by BRUCE L. LEWIS. 





DROPPER FROM OLD LAMP 
BULBS. 


I have found a very good use to which 
old worn out electric bulbs can be put. 
First, the solder is melted from end of the 
base and the small disc is removed. Now, 
by using a little pressure, the entire base 
may be removed. Then, with a piece of 
heavy wire or a nail, the glass post on 
which the tungsten filament. is attached, 
can be broken. The glass pieces and 
tungsten wire must then be removed. Care 
should be taken to keep the opening at 
the bottom as small as possible. If the 
bulb is now filled with water and quickly 
inverted, the water will not flow out but 
by slightly tilting it, the water will come 
out drop by drop. This makes a very good 
dropper for use in chemical experiments. 
If a rubber tube is attached as in Fig. 2 
the dropper may be used on any receptacle. 

Cont. by WERNER KRET CHMER. 


e 3. Base 


=. Bas€ OSC. 





The Burned Out Bulb in the Laboratory. A 
Cheap and Efficient Dropper! 
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Oscillators 


Fig. 2. Small Tesla Coil for 
gas engine ignition and similar 
uses 


Fig. 3. Tesla Transformer, 12 
Inch spark, chiefly for wireless 





Later type 

of Tesla 

Transe 
fermer 


Fig 4. 
Tesla Os- 
clllator In 
action, 
generating 
undamped 
waves 


Fig. 6. 
Small os- 
callator for 
production 
of ozone 


Fig. 7. Large Tesla’ / : ——_— Fig. 8. Tesla Transformer 
Transformer for yarlous | Ya wlth rotary break for 
purposes \ = — wireless 


Fig. 9. Tesla 
Transformer 
with mercury 
interrupter 
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with sealed mercury interrupter 
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EW’ fields have been opened up the 
exploration of which has proved as 
fruitful as that of high frequency 
currents. Their singular properties 
and the spectacular character of the 
phenomena they presented immediately 
Scientific 


commanded universal attention. 





Fig. 13—Tesla Oscillator with Magnetically 
Controlled, Sealed Mercury Interrupter. 


men became interested in their investiga- 
tion, engineers were attracted by their com- 
mercial possibilities, and physicians recog- 
nized in them a long-sought means for ef- 
fective treatment of bodily ills. Since the 
publication of my first researches in 1891, 
hundreds of volumes have been written on 
the subject and many invaluable results ob- 
tained thru the medium of this new agency. 
Yet, the art is only in its infancy and 
the future has incomparably bigger things 
in store. 

From the very beginning | felt the neces- 
sity of producing efficient apparatus to meet 
a rapidly growing demand and during the 
eight years succeeding my original an- 
nouncements | developed not less than fifty 
types of these transformers or electrical 
oscillators, each complete in every detail 
and refined to such a degree that I could 
not materially improve any one of them 
today. Had I been guided by practical 
considerations I might have built up an im- 


© Fle ye . wee ef ewe -- ne eerste tet 


Illus- 
trated in Fig. 13, Showing Details and 
Circuit Connections. 


Fig. 14—Electrical 


electrical 
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By NIKROLA TESLA 








R. TESLA makes a very 

important contribution 
to the electrical arts with this 
article. 

The pioneer of all high fre- 
quency apparatus divulges 
much that is new and start- 
ling in these pages. Few peo- 
ple realize the enormous 
value of Mr. Tesla’s machines 
and the many different im- 
portant uses to which they 
can be applied in our every- 
day lives. New and startling 
uses are being found every 
year for these machines. 

It is characteristic of Mr. 
Tesla that he has developed 
and actually built an astound- 
ing variation of these ma- 
chines, and we regret that 
we can publish only a very 
few of the more important 
models. 

Most of the Tesla coils 


shown have never been pub- 


lisht before. —-EDITOR. 








mense and profitable business, incidentally 
rendering important services to the world. 
But the force of circumstances and the 
ever enlarging vista of greater achieve- 
ments turned my efforts in other direc- 
tions. And so it comes that instruments 
wil shortly be placed on the market which, 
oddly enough, were perfected twenty years 
ago! 

These oscillators are expressly intended 
to operate on direct and alternating light- 
ing circuits and to generate damped and 
undamped oscillations or currents of any 
frequency, volume and tension within the 
widest limits. They are compact, self-con- 
tained, require no care for long periods of 
time and will be found very convenient and 
useful for various purposes as, wireless 
telegraphy and telephony; conversion of 
electrical energy; formation of chemical 
compounds thru fusion and combina- 
tion; synthesis of gases; manufacture of 
ozone; lighting; welding: municipal, hos- 
pital, and domestic sanitation and steriliza- 
tion, and numerous other applications in 
scientific laboratories and industrial institu- 
tions. While these transformers have never 
been described before, the general principles 
underlying them were fully set forth in my 
publisht articles and patents, more par- 


=> 
SPECIAL NOTICE 


Last month we announced another 
special feature articie by Mr. Tesla, 
which altho made in good faith by us 
was not authorized by him. Due to 
very important duties of Mr. Tesla, it 
was impossible for him to furnish his 
historical article this month, so the 
= special feature article publisht on this 

- page takes its place. An important 
historical articie will appear in the 
August issue.—Editor. 
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scillators 


ticularly those of September 22, 1896, and 
it is thought, therefore, that the appended 
photographs of a few types, together with 
a short explanation, will convey all the in- 
formation that may be desired. 

The essential parts of such an oscillator 
a condenser, a self-induction coil for 


AVE. 





Fig. 15—Tesla Transformer with Gravity 
Controlled, Sealed Mercury tnterrupter. 


charging the same to a high potential, a 
circuit controller, and a transformer which 
is energized by the oscillatory discharges 
of the condenser. There are at least three, 
but usually four, five or six, Circuits in 
tune and the regulation is effected in sev- 
eral ways, most frequently merely by means 
of an adjusting screw. Under favorable 
conditions an efficiency as high as 85% is 
attainable, that is to say, that percentage of 
the energy sunplied can be recovered in the 
secondary of the transformer. While the 
chief virtue of this kind of apparatus is 
obviously due to the wonderful powers of 
the condenser, special qualities result from 
concatenation of circuits unde: observance 
of accurate harmonic relations, and mini- 
mization of frictianal and other losses 


which has been one of the principal ob- 
jects of the design. 
(Continued on page 259) 
ao} 
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Fig. 16—Electrical Oscillator, Illlus- 
trated in Fig. 15, Showing Details of 
Motor and Break Mechanism. 
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HE great war has wrought tre- 
mendous changes in the design of 
radio apparatus. Among these de- 
signs is the 1 K.W. panel trans- 
mitting set used by the U. S. Navy 
On a great many of their vessels during 
the war, and in use at the present time on 
a great many of the U. S. Shipping Board 
vessels, 
The 1 K.W. set is one of the most effi- 
cient seis in use, being constructed for 
both efficiency and durability. The panel 
consists of two bakelite-dilecto pieces 
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mounted vertically, the top panel carrying 
the hot-wire ammeter as well as the unique- 
wave changing devices. 

The lower panel consists of the A.C.- 
D.C. voltmeter, wattmeter, the latest de- 
sign of quenched gap, also the control 
switches. The panel is 0.5 inch thick. 
Back of this is the framework upon which 
the panels are securely fastened. At the 
bottom is a tray constructed of rigid iron 
cross-pieces upon which the motor-gencra- 
tor is securely bolted. The motor-genera- 
tor is driven counter-clockwise from the 
motor end by D.C., at 120 volts, and is 
rated 2.1 H.P. at the motor. The generator 
is rated at 1.25 KVA, or 1000 watts at 80 
per cent. power factor. It 1s of the in- 
ductor type, and has 15 poles, and is a 500 
cycle machine. 

The motor-field strength is controlled by 
an 18-point rheostat. which varies tle fre- 
quency between wide limits. The D.C. 
service switch is rated at 20 amperes, 250 
volts. 


The automatic starter consists of five 
distinct parts, two solenoids and two con- 
tact discs which are carried by plungers 
working in the solenoids, also a common 
resistance box. The right-hand solenoid 
has two separate windings, the first being 
a current winding in series with the motor- 
generator and starting resistance. The 
left-hand solenoid has this type of winding 
solely. The extra winding on the right- 
hand solenoid is connected across the serv- 
ice line as shown in diagram. This is termed 
the pofential winding. The generator field 


New 1 IA.W. Panel Radio Transmitter 
By LESTER F. RYAN 


sheet brass, this housing making the “live” 
parts of the key free from all electrical 
coutact with the power circuit. The con- 
nection between the key and the panel is 
made by two lengths of flexible cable, each 
five feet long. By means of the antenna 
switch, both the generator armature cir- 
cuit and also the generator field circuit 
are broken when the switch is in receiv- 
ing position. 

The transformer used in connection with 
this set is of the closed-core, dry type, 
and is rated at 1000 watts, 500 cycles and 


A New Type of Panel Radio Transmitter, Rated at | Kilowatt, and Extensively 


Used During the War. 
Fitted with Quenched Gap. 





rheostat is a single plate of the iron-clad 
type, 6 inches in diameter, giving a total 
resistance of 300 ohms. The control of 
the rheostat is effected by a handle which 
is operated from the front of the panel. 

The meters are of the Weston type, the 
A.C. and D.C. voltmeter being of the 
double-scale design. The resonance induc- 
tance which is furnished with this set is of 
the iron-clad type. It has two windings, 
one being for full power operation, the sec- 
ond, which is larger inductance, is for low- 
power operation. Actual operating tests 
show that the natural period of the A.C. 
armature, resonance, inductance and trans- 
former primary is 425 cycles. The operat- 
ing frequency ranges from 450 to 550 
cycles. 

One of the most unique parts of this set 
is the combination flame-proof Morse key 
and antenna switch. The key is made with 
large contacts for carrying audio-frequency 
currents at low potential. It is encased 
in a gas-tight housing of black Japanned 


Larger Sets of Similar Design Were Also Developed. 
Antenna Radiation 15 
Range i,000 Miles. 


It is 


to 18 Amperes. Daylight 








150 volts at the primary winding terminals. 
The ratio of transformation is 38 to L. 
The transformer is insulated for dielectric 
stresses of 30,000 volts. The protective gap 
consists of three balls in shunt with the 
secondary, forming an inverted triangle, 
the lower ball being grounded to the frame 
of the transformer. They are set to stand 
a potential of 50 per cent above the maxi 
mim secondary voltage. The losses in this 
transformer due to hysteresis and eddy 
currents are less than 50 watts at full 
rated load. 

The two condensers used are of the Du- 
bilier type of .004 M.F. capacity, and con- 
nected in parallel. These condensers are 
made of select mica, and were tested te 
show minimum dielectric resistance and 
hysteresis. Each condenser is mounted in 
at) aluminum housing. This is to insure 
durability. 

The quenched-spark-gap switch is one of 
the most efficient yet developed. It is in 

(Continued on page 254) 
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HOTOGRAPHIC receiving and _ re- 

cording of wireless messages as a 

matter of regular daily routine is now 
being carried on by naval engineers at the 
Otter Cliffs receiving station near Bar Har- 
bor, Maine. They use an instrument in- 
vented by C. A. Hoxie. 

The use of this invention permits 
the eye to either supplement or replace 
the ear in reading wireless messages. 
In fact, a totally deaf man could be a 
wireless receiving Operator in a sta- 
tion so equipt. 

It is stated that messages have been 
deciphered with its assistance, when 
operators were unable to get a single 
word of it by ear alone. From now on 
receivers do not hear by their ears 
alone. 

Thus the outstanding obstacles to 
accuracy in wireless receiving have 
been eliminated, except for severe 
static interference. 


Receiving 600 Words a Minute. 


As to speed in receiving, this ma- 
chine has frequently recorded at the 
rate of 400 words per minute, as fast 
as a machine gun shoots, and recently 
in a test made by Mr. Hoxie, the ma- 
chine recorded a low power message 
at 600 words a minute! Up to this time 
the most rapid method of recording 
radio signals has been by the phono- 
graph, but this must still be trans- 
cribed by the ear and not the eye. 
Moreover, no permanent visual record 
is made. The phonographic method 
has never yet approached the rate of 
600 words per minute, so the new in- 
strument has hung up a new speed rec- 
ord. An interesting sidelight on this 
feature of the invention is that high 
speed messages are secret messages to 
all who are not equipt with this device. 

commercial phase of the speed 
question is peculiarly linked up with 
the atmospheric-electric phenomena of 
the northern temperature zone. For 
years it has been found that the best 
time for transmitting all wireless mes- 
sages between here and Europe was 
from 4 A. M. to 10 A. M. Speedy 
sending and receiving can condense the 
traffic into this most favorable period, 
or a greater volume can be sent with 
a minimum number of stations. When 
it is remembered that a pair of sta- 
tions—one in Europe and one here— 
can easily cost $2,000,000—the item of keep- 
ing down overhead charges by rapid send- 
ing will be easily appreciated. 

Expert operators have been known to 
receive 35 words per minute for a short 
time 1nder perfect conditions, but average 
reception up to this time has been 15 to 20 
words per minute—or 1,000 words per hour. 

It has been a race between sending and 
receiving speeds. Prior to this invention it 
has been possible to send the message faster 
than it could be received, but now the situa- 
tion has been reversed. 

The photographic recorder has been in 
daily operation at Bar Harbor, Maine. It 
has repeatedly recorded regular traffic 
schedules ranging from 1,000 to 7,000 words 
without interruption; and at a speed of 40 
to 55 words per minute every word is 
perfect and easily and quickly read. It is 
used supplementary to the ordinary type 
of receiving set. 

Not only is the message permanently re- 
corded on a tape of special photographic 
paper, but a fleeting visual image of the 
signals can be seen on the ground glass of 





Visual Radio Recelving Device. 
Right and After Being Exposed to Flashes Correspond- 
ing to the Wireless Dots and Dashes, is Developed and 
Dried in the Four Tubes in Center, and Then Runs Off 


End at Extreme Left 
Broker’s Ticker Tape. 
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Mi essa g es Cc a ER 8B e And even more than this—an audible re- 


Taken at GOO Words 
Deaf Per- 
sons Can Receive Them 


Per Minute. 


Into Basket, 


the machine at the same instant that the 
electric impulses arrive from the antenna. 
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| important Articles in this month’s 
**Radio Amateur News” 
| The Audion and the Radio Amateur 
By Dr. Lee de Forest 


How T Became a Radiobug 
By Thomas Reed 
| Design of Rogers Ground Antennae 
By J. Stanley Brown 
Radio Translator 
By Major Chas. A. Culver 
Announcement of a $100.00 Radio 
Prize Contest 


Building a Sustained Wave Radio 
Telephone Transmitter 
By Samuel D, Cohen 
New Type of Electron Tube 
By H. F. Donle 





PUDCUPEPDEPACCCGUELEODAENOBECUOUDIUOUEEUUUDUCUOPDUCDLDPUCHUDTCUHEDPLEOPOOODDPODPUDUSDULSSQNCOQEUUUUIUDPUCLUFUDSUUDEDSECOPODOLSUOEREOROOO ORCC UIEDPIELE 
LECVCLLUOUDDEEOPOOOOSGO SR AUELLCTESPECLUECUELIOO UTS UOLSECUNDEOUOOUUELSECALERDALUDDPOODDDPOODISEOOY COPOOOOUCDLAUOEOUCDEAEIIREECOPOORCLEODEEUUUIGIIaNNCHUE 


TEOTRODUTIEESSTTTNTTNAl PUGGANTTCLT CACC E EERE LS LA Ses T LES OO EET P EDGE EET UDEEDE PADD SSAC SEAS TDS OPA TEETAU AAS GT RLU OS OReaseaT 


Tape Starts at Extreme 


the Same as a 
The Upper Tape is a Reproduc- 
tion of a Message Sent from Nauen, Germany, to Bar 
Harbor, Maine, at the Rate of 20 Words a Minute. 
Lower Tape is that of a Message Sent from Lyons, 
France, to Bar Harbor at the Rate of 50 Words a Minute. 


The 


ception can also be made simultaneously 
by the regular telephone method. 


How the Recorder Works. 


The mechanism is based on a compara- 
tively simple electrical engineering 
principle. A light-weight mirror “flut- 
ters” in electromagnetic tune with the 
minute electric impulses coming from 
the receiving antenna. The duration 
and extent of the mirror’s oscillations 
vary according to the dot, dash or sil- 
ence of the sending station. This mir- 
ror reflects a beam of light on the 
moving sensitized tape. This tape, 
propelled by an electric motor, pro- 
gresses up and down thru the vertical 
pipes which contain the developing and 
fixing chemicals. 

Automatically the tape enters the de- 
veloping fluid and then the hypo fixing 
bath; then it is washed in running 
water, and is dried by electric heat 
assisted by forced draft—all invisibly 
effected inside this single machine. 
Like the tape from a stock-ticker, the 
message pours out of the wonderful 
device and into a basket. In rapid re- 
ceiving there is an average of one 
word for every inch of tape. The re- 


(| ceiving operators can read the record 


at a speed of 50 to 100 words per 
minute. 

The time to record, develop, fix, 
wash and dry the tape ts from two to 
four minutes. The rolls of tape are 
1,000 feet long and a continuous mes- 
sage of 10,000 words can be recorded 
without reloading the machine. 

A remarkable performance of this 
machine only recently promises great 
things. As told by Nn Hoxie: 


All On One Aeérial. 


“Two simultaneous messages from 
different sources were coming in to 
one receiving circuit connected to the 
new photographic recorder. One of 
these messages was sent at a train fre- 
quency of 1,000 cycles per second, and 
the other at 978. cycles per second. 
Ordinarily two frequencies so close 
to each other would have interfered 
with reception, and I was pleased that 
I could receive one of the messages. 
But by a slight adjustment of the ma- 
chine I was able to receive the other 
message; then back to the first; then « 
switched off to the second—receiving either 
message without interference from the 
other. 

“T hope to perfect the instrument so that 
in the not far distant future several photo- 
graphic recorders can be attached to a 
single antenna and simultaneously receive 
messages from Rome, Lyons, Carnarvon, 
Wales, Nauen, Germany, and San Fran- 
cisco! This may be called simultaneous 
multiplex receiving from one antenna. 

“When this is accomplished, an interna- 
tional receiving station would have but a 
single antenna; and in a room inside the 
station there would be a row of machines 
with tapes pouring into baskets. One could 
pause at the first basket and read of the 
new president of Germany; stepping to the 
next basket he would read of a volcanic 
eruption in the Philippines, and only a few 
feet further on will be the baskets marked 
‘London,’ ‘Paris,’ ‘Rome,’ ‘San Francisco,’ 
‘Sydney’ and ‘Shanghai.’ !” 

It has long beet the dream of radio en- 
gineers to realize a perfected device for re- 
cording accurately wireless signals. 
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HE pliotron vacuum tube when used 

as an oscillator for the production of 

alternating current from a direct- 

current source of energy, has the 

characteristics of an amplifying re- 
lay. That is, the wave shape of any variable 
electromotive force applied between the 
electron emitting cathode and the grid (or 
controlling member) will be faithfully re- 
produced by the currents in the main anode 
to cathode circuit. 

Therefore, the input of a smal! amount 
of alternating-current energy will set up a 
relatively larger amount, identical in fre- 
quency and wave shape. Now by utilizing 
a small proportion of the alternating-cur- 
rent energy thus produced to feed back to 
the input circuit, the system can be made 
self-exciting. Alternating-current energy 
can thus be obtained from a direct-current 
source, the pliotron and its auxiliary ap- 
paratus forming a type of converter. 

The type of photron utilized in the ar- 
rangements to be described is shown in 
Fig. 1, and is of the same design as used 
for the circuits referred to in previous 
articles. 

In this article, two pliotron oscillator ar- 
rangements for high-frequency will be de- 
scribed, the first for the production of 
relatively large current and the second for 
the production of relatively high voltage. 
In each case the amount of energy involved 
is comparatively small, of the order of 150 
watts or less. 

In a resonance circuit the current will 
rise until the losses become equal to the 
Input energy. With practical circuits the 
lower limit of power-factor obtainable is 
about one-half of 1 per cent., unless un- 
usual precautions are taken. This means 
that the maximum resonance current pro- 
duced is about two hundred times the value 
of the true energy current fed into the reso- 
nance circuit. 

Therefore, where large currents are de- 
sired from a small quantity of energy, the 


The "“Ptiotron’’ Oscil- é 
is a Super-Exhausted 
Bulb Fitted with Filament, 
Grid and Wing, 
the Little Audion with Which 


and Otherwise Put Thru the 
“Third Degree’ while in the 
| Process of Making, in Order 


< | to Drive Off Any Residual 
. Gases in the Bulb Structure. 
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total volt-amperes of 
the circuit must be 
kept small; and this 
condition requires that 


Similar to for such a resonance 


We Are All Familiar, But is circuit a large ca- 

Much Larger. Some of the pacity and smal! in- 
‘ as One-half Kilowatt and eed 

More. They Are Heated Red : : 

Hot, Cooled in Liquid Air There is another 


principle which must 
be kept in mind. If 
the amount of electri- 
cal energy which can 
be furnished by a 
certain source is lim- 
ited by the definite 
amount of primary 
power available, or by 
the losses in transmis- 
sion, it is important 
to so adjust the re- 
| sistance of the load to 
the voltage of the sup- 
ply that the energy 
is most economically 
utilized. In the pres- 
ent case this means 
that the resistance of 
the heavy current cir- 
cuit must be given the 
apparent value most 
suitable for insertion 
in the pliotron circuit. 
This adjustment of 
apparent resistance is 
accomplished by elec- 
tro-magnetic coupling 
or transformer action. 
The diagram of an 
arrangement to produce currents of from 
10 to 25 amperes from one pliotron tube 
at frequencies between 100,000 cycles and 
1,000,000 cycles is shown in Fig. 2. 
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Diagram Showing Arrangement of Circuits 
to’: Produce Currents of from 10 to 25 Amperes 
from One Pliotron Tube at Frequencies Be- 
tween 100,000 Cycles and 1,000,000 Cycles. 
Energy Amounts to About 150 Watts. 


Suppose it is desired to calibrate a hot- 
wire ammeter by means of direct compari- 
son with a standard. These two ammeters 
are represented by A and A, and are con- 
nected in series as part of a resonant cir- 
cuit, the inductance and capacity of which 
are shown at Ls and Cs respectively. The 
product of the values of Ls and C3 to be 
used for any particular case is found by the 
usual resonance formula: 


1 
f=—— 
25 VIC 


As mentioned in a previous paragraph. a 
low power-factor and volt-ampere product 
is desirable; and therefore the inductance 
value of £3 is made the minimum possible. 
consisting usually of only one or two turns 
of heavy conductor. With the range of 
frequencies specified, this gives values for 
Cs of the order of about 0.1 microfarad. 
In this heavy-current circuit it is of course 
very necessary to use condensers of low 
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energy loss and to reduce the ohmic resist- 
ance of the conductors to a minimum. 
The -inductance Ls obtains energy by 
electromagnetic coupling from the coil Z, 
which is located in the plate circuit of the 
phiotron. 

By means of an adjustment of the values 
of Li, Le, and Ci, the plhotron system can 
be made to set up a high-frequency current 
corresponding in period to the tuned heavy- 
current circuit. 

Owing to the relative values of ZL: and 
fs, the apparent resistance in the plate cir- 
cuit of the heavy-current load circuit is 
greatly multiplied, but still is not of a sufh- 
ciently high value to absorb all the available 
energy. To further increase this apparent 
resistance, a variable capacity C2 is shunted 
about the inductance ZL: Then, by simul- 
taneous variation of these two factors, the 
apparent resistance of the load can be ad- 
justed to give the largest energy output 
available. 

The heavy-current output is dependent 
upon the voltage of the direct-current 
source D, a useful range being between 200 
and 750 volts. 

Pliotrons may be operated in parallel 
to produce a load current larger than 
that obtainable from one tube. 

For the production of high-voltage in a 
resonance circuit, the conditions are almost 
a reverse of those in a heavy-current cir- 
cuit; that is, with a fixt value of inductance 
and capacity to give the desired frequency, 
the capacity must be small and the in- 
ductance large, relatively speaking. There 
is a practical limit, however, to this increas- 
ing of inductance and lowering of capac- 
ity; and it is reached when the distributed 
capacity effect in the inductance becomes 
comparable to the capacity of the con- 
denser used for resonance. 

A pliotron oscillator arrangement for the 
production of high voltages is shown in 
Fig. 3. The high voltage is obtained across 
the condenser Ci, and may be tested by the 
gap G. A condenser in the form of two 
metal plates suspended in air* is the most 
convenient, and it may have a capacity 
value between 20 and 200 microfarads for 
a frequency of 100,000 cycles. By means 
of a hot-wire ammeter A in circuit with 
the condenser and by knowing the fre- 
quency, the voltage produced across Ci may 
be simply calculated. 

The inductances 1, and Ze are similar 
and each has a value of about 8 milli- 
henries. The inductances Zs and JZ, are 
also similar to one another and each has a 





* Two metal plates, each 10 in. by 10 in. and 
spaced 14 inch apart, give a condenser having a 


capacity of approximately 40 micro-microfarads. 


(Continued on page 287) 





Pliotron Oscillator Arrangement for the Pro- 

duction of High Voitages. The High Potential 

is Obtained Across the Condenser C1, and 
May be Tested by the Spark Gap G. 
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HE French Radio Telegraph Co. 
| “C. G. R.,” during the war has per 
fected a series of very interesting appa- 
ratus which it was not possible to describe 
heretofore on account of the censorship 
The apparatus described here are those for 
sending and receiving hy means of audions, 
particularly for underground work bv 
means of the Rogers system and which 
were used by the French army. The author 
will describe for the benefit of ELECTRICAL 
EXPERIMENTER readers, little by little, sev 
eral remarkable inventions and telegraphic 
apparatus used during the war. 

The musical sending apparatus described 
this month comprises two types of 1 and 2 
K. W. capacity. The 
1 Kk. W. set here de- 
scribed was used a 
good deal by the 
French submarine 
chasers, and proved 
highly efficacious. The 
antenna is energized 
by shock excitation. 
The principal prop- 
erty of this excitation 
is that the antenna 
gives out a unique 
wave, its length and 
amortization. (dying 
out period) being in- 
dependent of the ex- 
cited circuits. The 
musical emission 
which gives rise to a 
very high tone is ob- 
tained by charging 
the condenser from a 
"shock ciréuit, - ising 
alternating current of 
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By Jacques Boyer 
Paris Correspondent, ELECTRICAL EXPERIMENTER 


Top View— - 
New 1 K. W. 
French Musi- 
cal Note = 
Radio - Tele: 
Graph Trans- 
mitter. T he 
Apparatus Is 
Mounted in a 
Cabinet Re- 
sembling a 
A Rot- 
ary Spark Gap : 
Is Used Hav- 
‘ng Adjust- 
ment from 0 to 
04 m.m, 
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Musical IRadio-Telegraphic Sets 


% 

a frequency of 500'pe- 
riods per second. This 
spark frequency of 
1000 periods per sec- 
ond produces a very 
high musical tone at 
the receiving end. 

The sending ma- 
chinery comprises a 
monophase alternator 
of 1,820 volt-am- 
peres under an inten- 
sity of 714 amperes, 
coupled directly with 
the direct current 
machine. The induc- 
tor of the alternator 
is fed by a little ex- 
citation aly pane 


which is built right 
into the alternator. 
The usual switch- 


board arrangement is 
shown in our illus- 
tration. 

The normal speed 
of the group is 3.000 
revolutions per min- 
ute, which gives to 
the alternator a fre- 
quency of 500 periods per second. The 
transformer employed is of the usual 
type and is placed in a vessel containing 
a special grade of oil. The sending con- 
denser is located in a bath of petroleum. 
The rotary spark gap, which has ten 
points, is a very accurately built instru- 
ment which can be regulated from 
04 mm. to 0. Regulation is made 


New ldlomeycomlos Imductamce 


Now that amateur wireless is fast getting 
back onto a pre-war basis, some very in- 
teresting new apparatus is being brought 
out. Of particular interest to the amateur 


is a new type of inductance coil developed 





The Latest Thing in Radio Coils — the 
“Honeycomb” Inductance. Maximum Induct- 
ance, Banked Winding, and Nil Distributed 


Capacity. 


by Mr. R. F. Gowan. of New York City. 
It has heen well named the “Honeycomb 
Coil.” as can be seen by the illustration. 

This new coil winding was designed to 
reduce distributed capacity to a minimum 
and at the same time to concentrate a 
winding with a large value of inductance, 
in as small a space as is practicable. 


A great amount of research work was 
done on these coils to determine the most 
efficient size and spacing of the wire, ca- 
pacity of the windings, etc. The distributed 
capacity has been reduced to a minimum 
and to as low a value as practicable. 

By actual measurements it was deter- 
nuned that the high frequency resistance of 


these coils was only 20 to 28 per cent 
vreater than the D. C. resistance against 
the usual 100 per cent of the average in- 
ductance coil. The coils are remarkably 
small compared to their inductance values. 
For instance, a coil one inch wide and 
about four inches in diameter has a wave 
length of over 15,000 meters when shunted 
by a capacity of less than .001 mfd. 

Various mountings are furnished for 
these coils. When properly mounted as a 
coupler, they make an instrument which 
cannot be surpast in efficiency and selectiv- 
itv. Dead end or open winding absorption 
losses are entirely done away with. 

The three coil mounting is shown in 
the photograph. Here the three coils are 
used as primary, secondary and tickler. The 
writer had the pleasure of listening in on a 
set using this combination with a variable 
condenser of .001 mfd. maximum capacity 
in the primary and secondary circuits. The 
antenna used was a Single wire with a na- 
tural period of 185 me- 
ters. All types of sig- 
nals from the lowest 
wave spark set to the 
extremely long wave 
undamped stations were 
received. The sharpness 
of tuning and amount 
of regeneration possible 
on all wave lengths 
was remarkable. This 
form of coil is being 
adopted for many com- 
inercial radio outfits, 
owing to itS great 
space economy.—Pho- 
to Courtesy De Forest 
FT role 6. 
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New Code Practise Set Comprising Key, 
Alternating Current Transformer. 
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(Continued on page 278) 


Wew Buzzer Set 


An inexpensive outfit for buzzer practise 
inay be easily constructed by any amateur 
from material obtainable from any elec- 
trical supply dealer. 

The outfit illustrated is very neat and 
compact and consists of a bell-ringing 
transformer, a standard telegraph key and 
high-pitch buzzer, all wired and mounted 
on suitable base. ; 

The use of a small transformer elim- 


_nates dry cell troubles and produces a note 


more nearly like that of the large stations. 
This form of buzzer code practise set, op- 
erated as it is from an alternating current 
step-down transformer, should commend it 
particularly to schools and colleges where 
the radio code is taught. For one thing. 
the tone of the signals given off by the buz- 
yer iS more even and regular, and thus 
resembles more accurately, actual commer- 
cial radio signals than is the case where 
batterics are employed. The operating 


cost is infinitesimal—Photo G. E. Co. 





Buzzer and Step-down 
No Batteries to Bother with 
and No Operating Expense. 
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* FORMERLY INSTRUCTOR IN RADIO, AIR SERVICE SCHOOL FOR RADIO MECHANICS, CARNEGIE INSTITUTE OF TECHNOLOGY 


OPENED my Radio Receiving Sta- 

tion with a sensitive regenerative re- 

ceiving set using vacuum tubes, but 

with no storage battery for the fila- 

ments or dry cells for the plates, 
running my tubes entirely on ordinary 60- 
cycle Alternating Current tapt off the 
electric light fixture. The accompanying 
figure shows how it is done. 

Altho any regenerative hook-up will 
serve, the one I am using with good results 
for receiving both 
damped and un- 
damped waves has 
the antenna circuit 
Cl LI, and the sec- 
ondary circuit L2 
C2. The secondary 
circuit is connected 
on one side to the 
plate, and on the 
other side to the de- 
tector grid, thru a 
stopping condenser 
C3 of .00015 micro- 
farad capacity. This 
is a familiar hook- 
up thus far. The 
new wrinkle is in 
substituting A. C. 
(alternating cur- 
rent) for the storage 
battery to light the 
filament, and = rec- 
tified A. C. for the 
high voltage dry 
cells to operate the 
plate circuit. 

A transformer is 
necessary to furnish 
the low voltage for 
lighting the  fila- 
ments of the receiv- 
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ing tubes, detector 
V1 and = amplifiers 
(not shown), and 


also the filaments of 


the rectifier tubes 
V2 Va; and to 
furnish high  volt- 


ages for the plates. 
The windings of the 
complete trans- 
former are as fol- 
lows: the primary T1 connected to the 110 v. 
or 220 v. A. C. lighting circuit; a secondary 
T2 to step this down to 4—6 volts for the 
detector (and amplifier) filaments; a sec- 
ondary T3 T4, to give 20—30 volts from 
each half (or 40—60 between end terminals) 
for the plate; and another secondary T5 T6 
to give 2—4 volts or more from each half 
(or 4—8 or more between end terminals) 
for the filaments of the rectifiers, the volt- 
age required depending on whether they are 
connected in series or in parallel, as either 
connection is satisfactory. It is seen that 
windings T3 T4 and TS T6 have taps taken 
off the middle, and that T3 T4 must have a 
total voltage twice that necessary for the 
plate. 

Altho the transformer may be purchased 
in the form of two toy or bell-ringing trans- 
formers for the filaments and one 110-——55 
volt transformer for the plate (with tap in 
middle of 55 volt winding), all the pri- 
maries being connected in parallel, it is 
easy and convenient to wind a single trans- 
former to run the whole set, as the low 
voltages and small currents permit the use 
of small wire and few turns. In a closed- 
core transformer the windings may easily 
be computed from the familiar equation 


E= 449 £N 0 orN= 77 e 


where E is the voltage for that particular 
winding, ¢ the flux per sq.in. of core which 
may here be put at 60,000, f the frequency, 
here 60, N the number of turns required 
per sq.in. cross section of core, and 10-° 


025 < E 
is 1/100,000,000, giving N — ————— 


where A is cross sectional area of core in 
sq. in. In other words, to find the number 
of turns needed in any winding, divide the 
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The Greatest Advance in Audion Operation Yet—Run Them with Alternating Current. 
Accompanylng Text Tells How to Build the Step-down A. C. 
the Proper Potential Current for the Filament and Plate. 


voltage of the winding by the area of cross 
section of the core and then multiply by 
.625; that is, the number of turns needed for 
60-cycle current and a flux density of 60,000 
lines per sq.in. is six and a quarter times 
the required voltage divided by the area of 
the core. For example, if the core is say l 
in. by 3 in. (the one I used), the area is 3 
sq.in. and the number of turns is therefore 
approximately twice the voltage, or half a 
volt toa turn. For the winding T1, which 
is connected to the supply, this gives 220 
turns for a 110 volt supply (or 440 turns 
for 220 volts); for T2, 12 turns for 6 volts, 
and so on. In such a transformer, small 
and of low power and intermittent service, 
it is not necessary to be exact, so long as 
the ratio between turns on primary and sec- 
ondaries is always the same as the ratio of 
their required voltages. Any core area can 
easily be substituted in the formula men- 


025 <x & 
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The size of wire depends only on tke 
current carried. As each filament draws a 
little over an ampere, any size which will 
carry this will do for T2, unless the wind- 
ing supplies amplifiers as well, in which 
case thev must be allowed for: V2 V3 will 


tioned above—N = 
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draw about 2amperes if in parallel or about 
0.5 ampere if in series. It is therefore con- 
venient to use ordinary No. 18 bell wire 
for the windings T2 TS T6, if no larger 
wire is on hand. Wire as small as No. 30 
cotton or enamel covered is good enough 
for windings T3 T4, as the amount of cur- 
rent is negligible, tho No. 24 cotton or 
enameled wire or larger is better as it is 
not so likely to break. As the whole trans- 
former will draw 3—5 amperes at 4—6 
volts on the low 
side, depending on 
the number of am- 
plifers used on the 
set, we can allow 35 
watts as the maxi- 
mum power con- 
sumption (running 
over 3 hours for a 
cent), or say 0.5 
ampere on the sup- 
ply side, allowing 
for the magnetizing 
current. In spite of 
the small current, 
however, it is best 
to use wire as large 
as No. 18 or No. 14 
for winding Tl as 
well as for T2 T5 
T6 My trans- 
former, for example, 
is wound as follows: 
Ti, 220 turns No; 
18; T2, 12 turns No. 
18; T3, 45 turns No. 
Te let 24; T4, 45 turns No. 
rou 24; T5, 8 turns No. 
brit 1s: 16, 8 ttirns No: 
5 18 (rectifier fila- 
ments in series). Of 
course these details 
depend on the ma- 
terials on hand, such 
as core and wire. 
The taps and 
terminals can be 
brought out to ten 
binding posts on a 
small board or piece 
of fiber clamped to 
the core, and the 
whole put inside an 
iron transformer case or tin cracker box 
to avoid “cross talk” with the set, as will 
be mentioned later. 

The detector Vlis an ordinary 3-electrode 
audion receiver tube, but preferably of the 
new high vacuum type manufactured dur- 
ing the war, which requires no close adjust- 
ment of filament current or plate voltage 
but operates on 1—1.1 amperes for the fila- 
ment and, for the plate, approximately 
20—25 volts as detector, and approximately 
40—45 volts as amplifier. If the high vac- 
uum type is used, a grid leak RI is re- 
quired, of about 1 megohm (1,000,000 ohms) 
when oscillating or 2 megohms when not, 
if the grid circuit insulation is good. The 
leak may be a pencil line drawn on card or 
fiber and may vary considerably in resist- 
ance, 

For the rectihfers V2 V3 ordinary receiv- 
ing tubes may be used, again preferably 
high vacuum, with grids connected to 
plates; or, if obtainable, two-electrode tubes 
may be used, such as the Kenotron or Tun- 
gar rectifier tubes now available on the 
market. There is no reason why the ex- 
perimenter may not construct them by in- 
serting a disk in a tungsten filament light 
bulb and re-exhaust with a vacuum pump. 

Besides the transformer and _ rectifier 


(Continued on page 266) 
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The 
Transformer which Supplies 
Tungar Rectifier Buibs or Even 
Old Audions Serve to Rectify the A. C. for the Plate Circuit. 
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HE purpose 

of this article 

is to bring 

out some of 

the — salient 
points which might 
be of interest to the 
amateur radio ex- 
perimenter on the Seatg of f 
design, pumping and flame 
testing of the vacu- ie 
um tube detector 
and amplifier, or so- 
called Audion. All 

* of these tests I have 

conducted in my 
laboratory and I 
have plotted curves 
to show the exact 
relations one ele- 
ment has to another. 

The Fleming valve 
is the true rectifying 
detector, but Dr. de 
Forest, by inserting 
the third element in 
a vacuum tube, cre- 
ated a genuine relay, 
or energy control 
detector, which gives 
it a great many ad- 
vantages over the 
two-electrode Flem- 
ing valve. The three- 
element Audion can 
be used as an oscil- 
lator, amplifier, and 
a detector of both damped and undamped 
waves; also it can be used as an un- 
damped wave generator for use in either 
radio-telegraph or telephone transmis- 
sion, whereas a two-element tube can 
only be used as a detector of damped 
waves or the ordinary spark signals. 

The characteristics of a given three- 
element tube depend almost entirely on 
the grid, its surface area and its distance 
from the plate and filament. 

The dimensions of the three elements 
vary according to the uses of the tube, 
altho all designs are interchangeable to 
a certain extent and will work with a 
fair degree of efficiency in any role. 

There are several abbreviations that 
are used in the testing of vacuum tube 
detectors and amplifiers, and I have 
used some of them in plotting the pres- 
ent curves :— 

Ea = voltage across the filament. 

Ia =current consumed by the fila- 

ment. 
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Fleming two 
element valve i | 
being exhausted 
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and Plain Tungsten Filaments for Audlons, 


ing the Smaller Current Taken by the Treated 


Filament. 
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Comparison Between Filament Currents of Coated 
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This Is the Regular System Used 


Turning Out Thousands of Audions Daily. 











Apparatus Used to Produce Super-Exhaustion in Audion Bulbs by Means of the Liquid Air 
This High Degree Vacuum Pump Is Backed Up ue a Regular Mechanical Pump as 
oO 
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Testing 


with various chemi- 
cal compounds, such 
a5 calcium. 0X 1d’; 
barium, strontium 
nitrat, sulfur and 
lime. Many other 
mixtures have been 
experimented with, 
yielding good _ re- 
sults. 

The coated fila- 
ment gives the best 
results and has one 
advantage over 
tungsten; it con- 
sumes less filament 
current to produce 
the same results, as 
can be seen by re- 
ferring to the curves 
plotted for two 
Fleming valves, Fig. 
2. Both filaments 
are the same length 
and Eb is kept at 200 
volts during the test. 

Tungsten emits 
very few electrons 
at a low tempera- 
ture. The value Ib 
increases very rap- 
te idly as the filament 

temperature is 





Electric heater 


Be 





raised. 
mmercially During the War in The length of the 
filament also has 


some effect on Ib, as 
can be seen in Fig. 3. One tube has a 
tungsten filament 34 inch long and the 
other 1% inches long. It is seen that 
the longer filament can be run at a lower 
temperature and it will give the same 
results, besides giving it a longer life. 
The proper length of filament to be 
used is determined by the voltage of the 
filament battery; also we must take 
under consideration the size of the plate, 
the amount of plate current to be past 
and its voltage. 
By using too small a plate or too short 
a filament we will be limited in the 
amount of plate current we can pass, as 
by referring to Fig. 6 we will find a 













point of saturation; that is, if we raise 

7 | tt fF tt {_{] _ the filament temperature still higher the 
g Pete dss cee ire! ie | oe eS valve Ib will remain at a certain point. 
| | freee eae eee alee Ee fee Likewise it is true of the plate; suppose 
f 2 3 4 loomps, we design a tube to work at 150 volts 


Longer Life. 

Eb = voltage imprest on the 
plate. 

Ib —current passing between 


and filament. 
imprest on the 


plate 

Ec = voltage 

grid. 

Ic —current passing from the 

grid to the plate. 

Io =current in the oscillating 

circuit. 

The filament plays a very im- 
portant role in vacuum tube 
work. It must be of such ma- 
terial that when heated to in- 
candescence it will give off elec- 
trons, which form a conducting 
path; or, in other words, a cur- 
rent of electricity will pass thru 
the space (in one direction only) 
from the hot to the cold elec- 
trode. 

The filaments used most ex- 
tensively to-day are 
wire and platinum ribbon coated 


Shaw- 


Showlag Effect of Filament Length on the Space 
Current Passing Between the Plate and Filament. 
The Longer Filament Can Be Run at a Lower 
Temperature to Give the Same Results with a 
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with Different Size Cylinders. 
tungsten Eb Was Kept at 200 Volts and la Was Varled 





Eb and a space current of 30 milliam- 

peres; we can raise the Eb even to 200 

and the Ib will remain the same. 
(Continued on page 264) 
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During the Tests 
Until a Saturation Point Was Reached. 
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nursemaid they had when “Don” 
was a baby must have mixed an 
electro-lytic solution with the milk 
he was fed. She cannot believe that other- 
wise any boy could be so permeated with 
electricity, He could not have caught it 
from his family as he was an only child, 
aud his mother could not tell a fuse-plug 
from a dry battery, and his father’s abilities 
in electrical matters were all confined to 
paying the electric light bill on time each 
month. 
It was different with Don's chum Will 
Merton. He was the youngest of a large 


ONALD JOHNSON'S mother 
savs she feels sure the careless 





family, all of whom were wound up and 
went by electricity, and that was their sole 
motive power. 

The story of all the weird and wonderful 
inventions and imitations of inventions that 
were produced by these two boys in Don's 
“Lab.” would fill a book. One worth while 
and early accomplishment was the mastery 
by both boys of the International Morse 
code and they often flashed or tapt out sig- 
nals to each other from various points in 
the neighborhood. 

One evening near dusk “Don” was hurry- 
ing home from ‘their favorite resort, the 
dumping grounds of the Ajax Electrical 
Company's factory. He heard a faint mew- 
ing that seemed to come from overhead and 
looking up he finally located a cat at the 
very top of a nearby electric light pole. 
The nine-lived feline was crying pitifully 
and Don’s sympathies were touched. Being 
a senior in high school, Donald was rather 
ashamed of showing any fondness for cats. 
But he glanced this way and that and not 
a soul was in sight. So he made a jump 
and a scramble, hoping to shinny up to the 
first spikes on the pole. He did not make 
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it and realized for the first time how heav- 
ily he was loaded. In the pockets of his 
mackinaw he only had a piece of zinc rod. 
a large magnet for a telephone magneto, 
some brass rod. copper tubing, a pocketful 
of assorted screws, bolts, nuts, washers, 
another pocketful of lengths of iron core 
wire, and nearly a pound of miscellaneous 
binding posts. So he cast his treasures 
from him—coat and all and went to the 
rescue, 

After a hard scramble he gained the 
spikes and climbed quickly up. Standing 
on the lowest cross-arm he tried to per- 
suade “Pussy” to come down within reach, 
but she was suspicious of the proffered help 


He gained 
the next arm and his persuasiveness 
‘Srought her down a little way. He reached 
for her but she backed out to the end of the 
arm, over his head. Donald followed along 
to the end of his cross-arm when horrors, 
his foot slipt and he started to fall. Donald 
never could tell just how it all happened, 
but he suddenly found himself with his 
two feet on the cross-arm below and the 
peg of the arm above hooked thru the belt 
of his Norfolk coat. In falling his foot 
had struck the glass, broken it, released the 
wire, and, as his hody slid by the peg it 
had hooked him. Luckily, his belt had held 
until his feet found the arm below and re- 
lieved the strain a little. He was in a very 
awkward and uncomfortable position. He 
tried cautiously to squirm about and get the 
belt off the hook, tho he was very much 
afraid that if he succeeded he might not 
be able to hold on to the cross-arm without 
the support of the stout peg under his belt. 

Fortunately his belt was securely buckled 
in front, not buttoned. He twisted and 
tried to turn, finally fingering his belt to 
see if he could unbuckle it in case he got up 


and remained fast at her post. 
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his courage to try it. But that question was 
not to be put up to him to decide as the 
buckle had slipt around to the back and 
with all his squirmings he could not get it 
within reach of his tingers. 

He rested with one arm over the cross- 
arm, his feet very insecurely placed on the 
cross-arm below, and the pole too far away 
to reach. He tried a few yells for help but 
they cracked in delivery, so he gave that up. 

He had come across lots from the fac- 
tory and struck into his own street near the 
end of it, where there were no houses for a 
long distance and rarely a passerby. 

Another factory recently built on a side 
street had caused the electric lighting com- 
pany to put up a 
transformer for 
that neighborhood. 
“Don” and “Will” 
had watched and 
assisted at the in- 
Stallation of that 
transformer. The 
cat had chosen to 
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The Cat Had 
Chosen to Ascend 
the Very Pole that 
Held the Trans- 
former, As it be- 
gan to Get Dark 
‘““Don’’ Noticed the 
Humming of the 
Transformer and 
He Could See will 
Merton’s House 
Lighted Up Down 
the Street. Try as 
He Might, He Could 
Not Extricate Him- 
| self from the Cross- 
Arm. Suddenly a 
Bright Idea Flashed 
Across His Mind— 
Why Not Cut the 
**Secondary” Low 
Voltage Wire and 
by Interrupting the 
Light Current, Sig- 
nal His Dilemma by 
Dots and Dashes, 
to His Friend Will 
Merton. 
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ascend the very 
pole that held the 
transformer. As it 
began to get dark 
“Don” noticed the 
humming of the 
transformer in- 
creasing. He could 
see Will Merton’s 
house away down the street. Their lights 
appeared and “Don” could imagine the 
family all gathered about the supper-table. 

The transformer was humming louder 
now. An idea suddenly came to Donald. 
After a terrific squirm he succeeded in get- 
ting the fingers of his free hand on the 
chain of his wire-cutters which, out of 
school hours, he always carried attached to 
his person. With the wire-cutters claspt 
firmly in his right hand he reached for the 
secondary lead of the transformer which 
hung in a loop over his head. He knew 
that it was safe enough to tackle that wire 
without gloves, as it carried only 110 volts. 
It was hard work and took a long time, but 
the trusty wire-cutters did the trick. There 
was a blinding flash and the loop was cut. 
Donald could see that the Merton’s house 
and others nearby were dark. He grasped 
one wire in his right hand, then by touching 
this to the other, which hung loose, he 
caused a short flash of light in all the 
houses, then followed this by two long 
flashes, which was his chum’s private wire- 
less call. He repeated this carefully, then 

(Continued on page 275) 
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Process of Galvanoplasty. 


(No. 1,296,453, issued to Blasius 
Bart.) 
By means of this new develop- 


ment it is possible to obtain by 





means of electrochemical steps, cop- 
ies in all sizes, reproducing every 
feature and detail of the model. The 
copies can be made entirely in one 
piece having uniform thickness. A 
matrix is placed upon the model and 
so fixt that it will reproduce each de- 
tail. This matrix is composed en- 
tirely of a metallic substance of high 
electrical conductivity to receive the 
electrolytical deposits. A means is 
also provided whereby a _ non-con- 
ductive covering can be applied on 
the matrix where no electrical de- 
posits are required. One wire is 
then eiecry| with the matrix and 
the other to a sprayer or atomizer, 
whereby a metallic composition 1s 


used to cover the surface of the 
metal. 
Spark Coil. 
(No. 1,296,963, issued to George A. 
acobs.) 





Most spark coils are dependent 
on the air for return magnetic circuit 


between both ends of the core. To 
overcome this difficulty of the high 
magnetic resistance of the air, the 
inventor employs soft iron wires for 
the secondary winding, thereby help- 
ing to partially close the external 
magnetic air circuit. It consists es- 
sentially of the usual core over 
which insulation is placed and theu 
a primary coil of heavy copper wire; 
on the insulating tube over the pri- 
mary is a winding of fine insulated 
iron wire, forming the secondary. 


Apparatus for Sherardizing. 
(No. 1,291,866, issued to Herbert 
Champion Harrison.) 

This invention consists of a new 
and simple method of sherardizing 
articles which are of narrow width 
and great length, such as wire or 
ribbon material or small cross-sec- 
tion bars, etc. It consists essentially 
of an elongated chamber containing 
the sherardizing powder. A second 
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chamber also contains this powder. 
The third chamber contains an air 
seal and substantially cold sherard- 
izing powder adapted to gradually 
reduce the temperature of the article 
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after the sherardizing re-action. The 
second chamber containing the sher- 
ardizing powder also has a hopper 
above it, so that the sherardizing 
powder can float freely into the 
chamber. A movable system of tak- 
ing up the long ribbon or wire for 
carrying it thru the various cham- 
bers is provided and an electric py- 
rometer is used. 





Aérial for Radio Signaling. 
(No. 1,296,177, issued to Charles 
Frarklin. ) 

Makes use of 1wo equal rectangu- 
lar or frame aé€rial circuits erected 
in the same vertical plane so that 
they have one vertical edge common 
to both (or parallel). The two circuits 
will have no mutual inductance or 
coupling effect on one another if 
they are properly proportioned; that 
is to say, alterrating currents ex- 


isting in one will not affect alter- 
nating currents existing in the other. 
Under these conditions each circuit 
tends to produce its own radiation 
independently of the other circuit. 
The radiation will then have a maxi- 
mum value in one direction only, 
gradually diminishing in value to 
zero at 90 degrees on either side of 
this maximum direction. and being 
practically zero thruout the other 
180 degrees. 





Signaling from Balloons. 


(No. 1,296,687, issued to Harold W. 
Nichols.) 

A unique method for signaling to 
and from captive balloons over the 
single steel cable by which the bal- 
loon is anchored to earth. No addi- 
tional wires are necessary in this 
scheme. This invention employs the 
conducting qualities of the single 


ee a ne eee eee ee F 


ge 


efor 








| —_ ee 
SS 


5 
| OF cable connecting the balloon to earth 


as one side of the circuit, and the 
circuit is completed by vi..ue of the 
electrostatic capacity between the 
balloon and the ground. Tc enhance 
this effect, the balloon may be cov- 
ered with tin-foil for a portion of its 
area, or the rubber covering other- 
wise metallized. 


Submarine Destroyer. 
(No. 1,296,646, issued to George H. 
Georgelis. ) 
The craft illustrated has an ex- 
terior hull so that it is continuous 
and adapted to rotate about the 


car or body of the craft and which 





is driven for propelling the craft 
thru the water at a lugh rate of 
speed due to exterior spiral fins 
mounted on the hull. A Sharp steel 
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Submersible Mine Controller. 


(No. 1,296,816, issued to Jan A. and 
Albert Krecioch.) 


The submersible feature of the 
outfit permits the unit to submerge 
and thus protect itself should the 
occasion demand it. The operating 
devices include a_ switchboard, to 
which are connected the various cir- 
cuits connecting with the mines ly- 
ing in different numbered sections 
of the adjacent water. When an 
enemy ship lies within the numbered 
square corresponding to the mine of 
that number, then the officer in 
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prow or ramming point is provided eee 
at the forward end of the submarine}::::. 


destroyer, as well as periscopes for 
locating enemy craft, 
wireless telegraph apparatus, 
subinarine guns, etc. The hull may 


rotate about the shaft and periscope 


plug without disturbing the position 


of the periscope. The 


ull is mount- 


subsea and} 
anti- 


ed upon a plurality of rollers which|"""7 "° 


constitute bearings between the hull 
and the shaft. 
engine is employed for 
the craft. 


Modulating System. 
(No. 1,287,982, issued to Ralph V. 
L. Hartley.) 

The quality of the speech trans- 
mitted by ordinary magnetic modula- 
tors is relatively poor, as the modu- 
lated high frequency wave form is 
distorted by the hysteresis of the 
magnetic core used in the modulator. 
In the present modulator this hys- 
teresis of the magnetic core is re- 
duced by subjecting the core to a 
relatively weak but rapidly alternat- 
ing ‘‘cross-magnetization,’ which 





keeps the molecules of the iron in 2 
constant state of agitation, render- 
ing them more susceptible to changes 
in the longitudinal magnetization 
produced by the modulating speech 
currents. 


Radio Receiving System. 
(No. 1,291,527, issued to Albert W. 


Hull.) 
A vacuum tube device intended 
for amplifying variable currents, 


particularly received radio signals. 
This patent covers an improved cir- 
cuit arrangement in which a four- 
electrode audion may be utilized for 
receiving radio signals, whereby the 
sensitiveness and selectivity of the 
receiving circuit may be greatly in- 
creased. By this arrangement un- 
damped wave signals may be re- 
ceived by means ae the “‘heterodyne”’ 
or beat method. A special telephone 
circuit is utilized in connection with 
an inductance and capacity, giving 
a tuned plate: circuit. 









A suitable motor, or 
propelling 





charge closes the switch and that 
mine or any group of mines instan- 
taneously explodes. Observation 
may be carried on by a periscope. 


Apparatus for Recording Sounds. 
(No. 1,294,861, issued to Lindon W. 
Bates.) 


This idea mainly consists of a 
means of using the oscillations pro- 
duced in the receiver by the sound 
waves to produce oscillations of 
light waves, which in turn will break 
an electric circuit. The time of 
breaking of the circuit is recorded 
by a standard recorder and also its 
duration. These several operations 
are practically instantaneous. The 
time of breaking may be taken as 
the time for the receipt of the sound 
in the detector. A horn or micro- 
phone is used for collecting the 
sound waves and directing them to 
a microphone attached to the dia-— 
fram of the receiver, on which a 


thread of silk passes around a drum, 
after which it is attached to a very 
With this arrange- 


delicate spring. 
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f 
kodionerer 
ment vibrations imparted to the dia- 
fram and microphone will cause the 
compression of the granules of car- 
bon, the microphone thereby setting 
up a current in the receiver. This 
in turn pulls the fine silk thread on 
the drum, and to the spindle of the 
drum is attached a mirror with a 
light shining on it. This pulling 
back and forth of the drum causes 
the changes in the light waves which 
are taken up by a radiometer, and by 
means of relays the current so set 
up actuates the drum stylus and re- 
cords the sound waves. 
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answered here for the benefit of all, but only 
Rules under which questions will be answere 
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Questions will be 


matter of sufficient interest will be publisht. 


1. Only three questions can be submitted to be answered 
2. Only one side of sheet to be written on: matter must be typewritten or else written 


in ink, no penciled matter considered. 


3. Sketches, diagrams, ete., must be on separate sheets. 


Questions addrest to this 


department cannot be answered by mail free of charge. 


nominal charge of 25 cents is made for each question. 


If the questions entail considerable 


research work or intricate calculations a special rate will be charged. Correspondents will be informed as to the fee before such questions 


are answered. 


TESLA COIL AND GEISSLER TUBE 
HOOK-UPS. 


(1012) A. Terkel, Reedley, Cal., asks: 

Q. 1. For a diagram of connections for 
Tesla coil, Geissler tubes, etc. 

A. 1, We are pleased to give you here- 
with the diagram of connections for two 
inch spark coil, Tesla coil, Leyden jars, 
Geissler tubes, etc. 


May even be 
@ short gap. =f; 


here 





Lighting Geissler Tube from One Terminal of 
Spark Coil. 





Connection of Tesla High Frequency Trans- 
former, 


Leyden Jars, Spark Coil and Gap. 





Geissler tubes in série s tk | 


Gelssler Tubes Connected in Series. At Left 


—A Fancy Vertical Pedestal Tube. 


CHANGING SPEED AND VOLTAGE 
OF DYNAMO. 


(1013) M—, Telephone System, Michi- 
gan, writes: 

. 1. We have a 240-volt, 12.5-aim- 
pere, 4-pole, 1,250 R.P.M. dynamo. The 


four high resistance windings were in 
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“Bombs—How to Handle Them”’— 
by Owen Eagan, Bomb E.rpert, De- 
partment of Combustibles, New York 
City Fire Department. A complete 
authoritative article with remarkable 
photographs by America’s greatest 
expert on bombs and explosives, 
which tells you what to do should 
vou receive a bomb by mail. 
= “A New Hydrostatic Wheel-less 
Ratlway”—by H. Gernsback. A Rail- 
way which has.seen actual service. 
Without wheels it runs on a “film of 
water.” 

“insanity from the Teeth?—What 
the X-Ray Shows”—by Dr. Henry A. 
Cotton. 

“Electrical Refrigeration’ —by 
Grace T. Hadley. 

“Hot-Air and Other Engines’ —by 
John J. Furia. 

“Sir William Crookes’ Researches 
on Psychical Phenomena” by Here- 
wood Carrington, Ph.D. 

“My Inventions’ Part 6—by Dr. 
Nikola Tesla himself. 

“Changing Nature’s Face’—How 
Dynanute, plus Electricity, is used for 
clearing stump and rock-strewn prop- 
erty, blasting irrigating ditches, and 
changing the course of rivers. 

“Experiments in Physics’—A new 
series. No. I, perpetual motion, and 
popular fallacies concerning it ex- 
ploded. By John J. Furia, Depart- 
ment of Physics, New York Univer- 
sity. = 

“Loop Antennae”—An article of 
interest to all “Wireless Bugs.’ By 
Prof. Lloyd M. Knoll. 

“Invention of the Crystal Detector” 
—by Greenleaf Whittier Pickard. 


| 


AIL 
IMI 


INN 


II 


VACHE 


MI 


IU 


| 


HIATT 


IATA 


tI 
} 
! 


series with each other and the complete re- 
sistance connected to each feed; also the 
fields have another low resistance winding 
which carries all of the current going to the 
main line. In other words, it is compound 
wound. 


We have altered it by connecting the four 
high resistance field windings in multiple 
with each other and the armature, but have 
left the low resistance winding of the com- 
pound field unaltered. 

We are using it at 40 volts, at which we 
seem to require to run it at 450 R.P.M. 

Kindly state what the amperage, voltage 
and speed in R.P.M. should be when used 
thus, and if the dynamo is as efficient when 
so used. 


A. 1. Considering that the dynamo when 
operated at 1,250 R.P.M. produces 240 volts, 





and that it has four field poles fitted with 
four shunt field coils, then, as is the case 
with practically all classes of dynamos, the 
voltage will vary directly with the speed, 
and if a dynamo is to be operated to pro- 
duce 40 volts, then the speed should be 
approximately 1/6 of 1,250 R.P.M., or 
208 R.P.M. For this voltage the four field 
coils should be connected in parallel, which 
would adapt them to operation at the re- 
duced voltage, but the speed of the ma- 
chine might have to be run up to between 
300 and 400 R.P.M., owing to the fact that 
you could not obtain a sufficiently low re- 
sistance in your shunt field for 40-volt 
operation by connecting the four coils on 
parallel. 

Originally, each of the four shunt field 
coils took 60 volts, and thus under ordinary 
conditions when you connect the four shunt 
held coils on parallel, you adapt them to 
operation on that potential, viz.: 60 volts, 
and not 40 volts. As these field coils will 
require, in accordance with Ohm’s law, 
more than 40 volts, to force the necessary 
current thru them in order to produce the 
same number of ampere-turns and mag- 
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Hook-up for Compound Wound Dynamo Re- 
ferred to in Rewinding Query No. 1013. 


netic flux per pole, as becomes evident, it 
will be seen that the dynamo will have to 
be operated at a greater speed than 1/6 of 
the original value. 

With regard to the amperage of the ma- 
chine, this would be less than that in the 
original output, as there would be higher 
ohmic losses in the armature and field due 
to the reduced voltage, in proportion to 
those present when the machine was origi- 
nally operated at the higher potential, or 240 
volts. Roughly, the amperage would be 
probably about one-half of the original 
value. : 


Se 


TESLA AND OUDIN COIL DATA. 


(1014) E. W. Thatcher, Oberlin, Ohio, 
wants data: 

®. 1. For building Tesla and Oididin 
coils. 

A. 1. We refer you to copy of this 
magazine wherein you will find the com- 
plete construction of a Tesla high fre- 
quency coil, also the Oiidin coil. The arti- 
cle in question appeared in the May, 1917, 
issue of the EvecrricaAL EXPERIMENTER. 


(Continued on page 242) 
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To Practical Men and 
Electrical Students 


HE BURGESS BLUE BOOK is a pocket 

size note-book which was compiled espe- 
cially for practical men, and those who are 
taking up the study of electricity. It contains 
drawings and diagrams of electrical machinery 
and connections, over two hundred formulas 
for calculations, and problems worked out 
showing how the formulas are used. This data 
is taken from my personal note-book, which 
was made while on different kinds of work, 
and it will be found of value to anyone en- 
gaged in the electrical business. 

The drawings of connections for electrical 
apparatus include Motor Starters and Starting 
Boxes, Overload and Underload Release Boxes, 
Reversible Types, Elevator Controllers, Tank 
Controllers, Starters for Printing Press Motors, 
Automatic Controllers, Variable Field Type, 
Controllers for Mine Locomotives, Street Car 
Controllers, Connections for reversing Switches, 
Motor and Dynamo Rules and Rules for Speed 
Regulation. Also, Connections for Induction 
Motors and Starters, Delta and Star Connec- 
tions and Connections for Auto Transformers, 
and Transformers for Lighting and Power 
Purposes. The drawings also show all kinds 
of lighting circuits, including special controls 
where Three and Four Way Switches are used. 

The work on Calculations consists of Simple 
Electrical Mathematics, Electrical Units, Elec- 
trical Connections, Calculating Unknown Re- 
sistances, Calculation of Current in Branches 
of Parallel Circuits, How to Figure Weight of 
Wire, Wire Gauge Rules, Ohm’s Law, Watt’s 
Law, Information regarding Wire used for 
Electrical Purposes, Wire Calculations, Wiring 
Calculations, Illumination Calculations, Shunt 
Instruments and How to Calculate Resistance 
of Shunts, Power Calculations, Efficiency Cal- 
culations, Measuring Unknown Resistances, 
Dynamo and Dynamo Troubles, Motors and 





Motor Troubles, and Calculating Size of 
Pulleys. 
Also Alternating Current Calculations in 


finding Impedance, Reactance, Inductance, Fre- 
quency, Alternations, Speed of Alternators and 
Motors, Number of Poles in Alternators or 
Motors, Conductance, Susceptance, Admit- 
tance, Angle of Lag and Power Factor, and 
formulas for use with Line Transformers. 


The “Burgess Blue Book” is published and 
sold by the Burgess Engineering Company for 
one dollar ($1.00) per copy, postpaid. If you 
wish one of the books, send me your order with 
a dollar bill, check or money order. I know the 
value of the book and can gyarantee its satis- 
faction to you by returning your money, if you 
decide not to keep it after having had it for 
five days. 


THIS BOOK IS RECOMMENDED BY 
PRACTICAL MEN. 


It is surprising how much information, drawings, etc.. 
can be concentrated into u pocket size Book. These books 
should sell fast as when practical men who have any 
ambition to go ahead, wants one as soon as he sees it. £ 
wish you every success. and will do my best to interest my 
brother workers in this work. 

Yours truly. 

J. J. Hanhauser, L. U. No. 98, I. B. BE. W. 

Reeeived your BLUE BOOK, showed it to a friend. 
hnresto, I have no BLUE BOOK now. Enelosed find check 
for which please send me three more conies. 

Yours very truly, 35 F Leisy, Tacoma, Washington. 


Tho concise form of the BURGESS BLUE BOOK should 
appeal to the men on the job. It is 100 per cent tnforma- 
tion. J. L. Sleeper, Santa Ana, California. 

Received your “BLUE BOOK’’ and must say it is the 
best book I ever saw, I showed it to_a friend of mine 
and he refused to give it back to me, but he paid me a 
doliar and told me to get another. Rather than be without 
this book 1 am sending Money Order for three of them so 
I can show them to two more of inv friends and have one 
left for myself. Wishing you would mail them at once, 

ams Joseph Braith, Electrician, Madison, Wisconsin. 

Your “BLUE BOOK" received and it is just the book I 
have been looking for. Please mail me three more by 
return mail for which I am enelosing Money Order. 

Respectfully. 

VY. E. Johnson, Western Union Tel, Co., Marion, Ohio. 

Tfave received the cony of the “BURGESS BLUE BOOK’’ 
wid am very well pleased with the easily found formulas 
and data contained in it. I am enclosing Money Order for 
four additional copies. 

Yours very truly, Thure C. Anderson, Ridgeway, Pa. 


BURGESS ENGINEERING CO. 


Yorke Burgess, Consulting Engineer 
750 East 42nd Street Chicago, Itbinois 
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ELECTRICAL EXPERIMENTER 


Practical Man 


And In Your Own Home 


Put Part of Your Spare Time 
To A Good Purpose 


A HOME STUDY COURSE FOR AMBITIOUS MEN 


My Home Study course is actually an extension of a consulting engineering 
experience, which gives my students an opportunity of becoming familiar with 
electricity as applied to everyday work, and to understand how to manufacture, 
maintain, test, locate troubles and repair electrical apparatus and machinery. 


MY PURPOSE 


This course was designed and written by me with a view of reaching those who 
do not have a lot of time and money to devote to an electrical education. 
Some of my students are beginners, some have had a little experience. some 
have been in the game for years, but all are ambitious and trying to get ahead 
and realize that the SERVICE I am able to give is valuable and of such a 
nature that they have been unable to obtain it in any other way. 


NOT A CUT AND DRIED BOOK PLAN 


In addition to my practical and consulting experience, which covers a period of seventeen 
years, I have designed instruction courses for various educational institutions which has 
given me an unusual opportunity to study the teaching business from the standpoint of a 
practical man. I certainly would be a chump if I did not understand the situation and 
realize what was needed. after the opportunities I have had through which to learn what 
men need in order to make good in the electrical industry. For years. I made notes of 
small jobs, large jobs, and big installations, including maintaining, troubles, testing and 
repairing, and laying particular stress on the unusual things. This information is included 
in my regular lessons and anyone engaged in electrical work knows it is the kind of infor- 
mation he needs and wants. 


BEGINNERS AND EXPERIENCED MEN 


My course of study and SERVICE suit both beginners and experienced men, but they 
must have backbone and work with me as I work with them. This I insist on, as my 
SERVICE is my bread and butter and I will not waste it on one who will not be a credit 
to me. Anyone with an ordinary education and a good knowledge of the English language 
can successfully complete this work and make good in the electrical field. if he attends 
to business and follows my instructions. I do not tell you that I will fit you to qualify as 
an Electrical Engineer in a couple of months, because it cannot be done. Neither do I 
say you can earn fifty or one hundred dollars a week when you complete this work with 
me, as I, or any other man cannot correctly estimate the earning capacity of a student. 
How much you may earn depends on you as much as it does on me and my service. Many 
men I have taught are earning very large salaries and there are men who have doubled 
their earning capacity in a very short while, through my help, but how good you become. 
IS UP TO YOU. If you are in earnest, look into this proposition and send for my catalog, 
which tells the whole story in a plain, simple way. and in a way you cannot misunderstand 
and expect something you will not get. 


RESULTS OF MY SERVICE 


Practical Men Recommend My Course to Others. 

My Students Are Invariably Promoted and Get Better Saluries. 

Over 65 Percent of My Students are Engaged in the Electrical Business. 

Over 1! Percent of My Present Enrollment was Obtained Through Satisfied Students. 
Beginners are Able to Get Employment in Electrical Work After Taking My Course a Short 


While. 
FIFTY-FIFTY 


I work absolutely on a fifty-fifty basis with my students. -You pay me the comparatively 
low price I ask and I give you the instruction and other help as detailed in my catalog. 
No student is permitted to. pay for his course in full on starting. the payments being made 
in monthly installments. Students have the privilege of discontinuing the work if they find 
it is not just what they wish. and their payments stop at the same time. This ts my way 
of doing business and a part of my fifty-fifty plan, as I do not want money from men whom 
I am not helping. 


APPARATUS, INSTRUMENTS, MATERIAL, ETC. 


Certain electrical apparatus. in- 
struments, charts. drafting mate- 
rials, ete., as described in the 
catalog. are included as a part of 
the course for which there ts no 
extra charge as it is covered by 
the regular monthly payments. 


Fill Out Coupon or 


Write me and I shall promptly 
send you one of my catalogs which 
contains full information regarding 
my course and the service I offer. 


YORKE BURGESS, 
BURGESS ELECTRICAL SCHOOL, 


745 East 42nd Street, Chicago, Illinois. 
Gentlemen: 


tricity and Drafting. 


NAME 
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Burgess Electrical School 


745 East 42nd Street 
Chicago, Illinois 
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Send me catalog describing your course in Elec- 





Health-Beauty~Power 
Treat Yourself in Nature’s Way 


The Therapeutic White Rays of the 
Sterling Lamp are a scientific adapta- 
tion of the marvelous healing properties 
of the sun’s rays. The warm, soothing, 
soft, white rays penetrate and vitalize 
every cell and tissue; new cell growth is 
stimulated; the body is refreshed and 
vitalized. 

It brings you a clear, unblemished skin, 
rose-tinted cheeks, bright eyes; quickens 
the sluggish blood, rebuilds firm new mus- 
cle, and clear, new skin. 


Na THERAPEUTIC LAM 


“The Light That Heals’”’ 


Relieves pain without destroying vitality. Abso- 
futely safe; no vibration, shock or pain. Poes away 
With use of harmful drugs. Relief from pain results 
the moment you snap the electric switch. Rheuma- 
tism, neuralgia, sore throat, earache, goitre. head- 
ache, neryous conditions, and innumerable other ail- 
ments, are instantly eased and relieved. Invaluable 
in the treatment of skin diseases. Physicians en- 
dorse and recommend Therapeutic Light to you. 


Send Coupon for Free Book 

Nothing vague or mystic in the Sterling Lamp. 
Our free book tells of its uses and many benefits— 
deals with the simple, fundamental laws of health 
and beauty. Tells you how to treat yourself at a 
few cents in cost, relieving you of pains and ail- 
ments and awakening your energy; how others in 
hospitals, sanitariums and 
thousands of private homes 
have benefited. Don't suf- 
fer headaches and other 
pains needlessly—let Na- 
ture and Science help 
you to health, beauty 
and greater vitality. 


STERLING 
THERAPEUTIC 


LAMP Co. 
Dept. 13, 546 Garfield Ave. 
Chicago, Il. 


Use This Coupon 
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| STERLING THERAPEUTIC LAMP CO.. l 
\ Dept. i3, 546 Garfield Ave., Chicago, Itlinois. | 
Please send me, without cost or obligation, your 
| fully illustrated ‘booklet describing the Sterling | 
| Therapeutic Lamp, its uses and benefits, I 
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Brilliant Lights and BIG PROFITS in Sm 
BATTERY CHARGING with this HB | 
LIGHTING and CHARGING SET 


This sturdy, dependable outfit makes 
electric lights at lowest cost, and 
besides brings the BIG PROFITS 
that battery charging pays. Operates 
from your line shaft or engine. 
Trouble proof, economical, no wear- 4 
out. Charges auto batteries and 
furnishes electric ight at same time. 


Small Payment Puts This 
Money-Maker In Your Garage 
Balance on easy terms. Pays 
for itself as it runs. Abso- 
lute Money-Back Guarantee. 
Write TODAY for informa- 
tion and prices. LetourSer- 
vice Department recommen 
size to use in your garage. 
Pin ad to your letterheadand 
mail now for fullinformation 
HOBART BROTHERS CO, 
Box £73, Troy, Ghio. 
Successful Mfrs. since 1893. 


training again open to 
ELECTRICAL civilians, Over 3000 men 
trained for electrical in- 
dustries in experience of more than a quarter of a century. 
For men of ambition and limited time. Condensed course in 


Electrical 
graduates 


ENGINEERING to secure 


good positions and promotions. Theoretical and Practical 
Etectricity, Mathematics, Steam and Gas Engines, Mechani- 


cal Drawing. Students fi O red E YE AR 


in- 
and test 
Course with diplo- 


electrical] machinery. 
ma, complete. ; 
Thoroughly equipped fireproof dormitories, 
dining hall, laboratories, shops. 

Write for catalog. 27th year opens October 


1, 1919. 
BLISS ELECTRICAL SCHOOL 
260 Takoma Avenue, Washington, D. C. 


enables 


construct dynamos, 
wiring 


stall 
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HOW AND WHY OF RADIO APPA- 
RATUS SERIES. 


(1015) Salvador C. Bayani, Manila, 
Philippines, writes this Department: 

©. 1. For a list of the “How and Why 
of Radio Apparatus,” and in which issues 
the various installments appeared. 

A. 1. Below we give a list of these: 

No. 1. The Induction Coil, Page 493, 
November, 1916. 

No. 2. The Transformer, Page 656, Jan- 
nary, 1917, 

No. 3. Condensers, Page 735, February, 
1917, 

No. 4. Spark Gaps, Page 113, June, 1917. 

No. 5. Radio Transmitting Inductances, 
Page 537, December, 1917. 

No. 6. Radio Receiving Tuners, Page 
685, February, 1918. 

No. 7. Radio Receiving Condensers, 
Page 766, March, 1918. 

No. & Detectors, Page 30, May, 1918. 

No. 9. Telephone Receivers, Page 176, 
July, 1918, 

Radio men cverywhere will undoubtedly 
like to obtain the complete set of these spe- 
cially prepared papers on the “How and 
Why of Radio Apparatus.” Also the fol- 
lowing three important and timely papers 
on the “Calculation and Aleasurement of 
Inductance,” by Secor and Cohen. 

Nos. 1, 2 and 3 “Calculation and Meas- 
urement of Inductance,’ appearing in the 
March, April and September, 1917, issues. 

Those wterested in these valuable papers 
can obtain prices of individual back num- 
bers containing them by writing to the 
“Circulation Department.” 





SCIENCE IN SLANG. 
(Continued from page 239) 


“But your explanation of the etheric dis- 
turbance against the wall seems to me that 


the etheric vibrations disturbing the ether 





in the place where it came in contact with 
an object would send pulses into the air 
that would be equivalent to reflection or 
refraction. You know what J mean, don't 
you? I can’t explain it exactly.” 

“Ves.” replied Jazz, “I believe I do. If 
the stream of cathodic rays were regular 
that condition would be possible, but for 
the fact that they are not regular I don't 
see but why they would not myself. Then, 
too, the etheric vibrations would not effect 
like the cathodic discharges. 

“However, there is a condition that was 
explained by J. J. and a bird with my name, 
but no relation of mine, of Cambridge, and 
Prof. Lehmann, of Karlsruhe, and seems 
not such bad dope. They all bounced up 
with the conclusion that bodies that absorb 
x-rays have power to create other rays 
likened to the x-rays to such an extent that 
the old static machine could not tell them 
apart—if there was any diff at all. They 
called it ‘secondary radiation’—but, for that 
matter, the x-ray is that. 

“What made them get onto that stuff was 
that they found indications of their ‘lumi- 
niferous ether’ behind objects that absorbed 
all the light, and if the rays were not re- 
flected or refracted how in the —— did 
they get there? Stokes (no relation of 
mine) figured it out mathematically that 
such pulses, or extremely short disturb- 
ances of ether would act in that way and 
be acted upon in that way.” 

“What all do the doctors tell with the 
x-ray?” asked Bender. 

“Well,” began Jazz, with a smile, “they 
are able to detect the presence and the ex~- 
tent of tuberculosis, pneumonia. pleurisy, 
hydrothorax, emphysema, empyema, and 
other such disorders and ailments——” 

“Yes, and water on the brain, lovesick- 
ness and obesity,” added Punk. 
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AST month, I showed you how adver- 
tising made a firm spending many 
thousands of dollars a month keep up 

the high quality of its goods or whatever it 
has to sell. I gave you good proof of how 
every dollar advertisers spent in_ the 


ELECTRICAL EXPERIMENTER was 


your assurance that what you bought from 
them must be up to the standard so that the 
advertiser might hold your trade and stay 
in business. 


Naturally the thought comes “who pays 
for this advertising? Can the advertiser 
really pay out a small fortune each month 
without going ‘broke,’ or does he add a 
certain percentage to the price of his prod- 
uct to pay for the advertising, and do I 
in the long run really pay his advertising 
bills?” No, indeed, far from it. True it 
is that the advertiser must get back in 
profits what he spends for every expense 
connected with his business. But neverthe- 
less you really save money by dealing with 
advertisers aS you can readily understand 
by studying the matter carefully for a few 
minutes. 


It stands to reason that the more busi- 
ness a concern does, the cheaper it can con- 
duct its affairs. The small firm handling 
only a few orders each day and trusting 
to luck that customers will find their way to 
its doors, must make a fairly big profit 
on each transaction. The live, up-to-date 
firm, doing a business all over the country 
(and sometimes the world, if it advertises 
in the “Experimenter”) systematizes its op- 
erations so thoroughly and with the use 
of the latest and best machinery, can turn 
out better products at a lower cost than its 
slow, unprogressive competitor. The larger 
the production of any one article, the lower 
the cost of manufacture of each individual 
piece, as any keen business man will tell you. 
Furthermore, with a large volume of orders 
a firm can afford to make a very small 
profit on each order and still, in the long 
run, make as much profit as the non-adver- 
tiser. And then, as an attractively low 
price (quality considered) is necessary to 
get and hold your trade and so make their 
advertising really effective, all far-sighted 
advertisers are in the habit of marketing 
their goods at the smallest profit they can 
successfully do business on, relying on a 
big volume of orders to keep going. 

So you see that not only can an adver- 
tiser make what he sells more cheaply, but 
he can run his business at less expense, and 
he can afford to cut his profit on each or- 
der to a very small figure. This means 
that you get what you order from an ad- 
vertiser at a cheaper price than possible 
elsewhere, and yet the advertiser makes 
enough profit by advertising to pay his 
advertising bills. 


Advertising Manager. 


when writing to advertisers. 
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EXPERIMENTERS! 


Read every word on this page. 


Note the wonderful goods we are offering at rock-bottom prices. 


Read 


the details of our offer of $10.00. Don’t miss anything or you will lose money. 


Telephone ringers, |} Fixed telephone 
or bells, of same || condensers. 

type sold to tele- | capacities from 
phone companies rs to 2 M.F. Tin 
all over world. oil and rice 
Perfect shape. | paper. Excellent 
With gongs—1000 | condition. ed 
ohm (like cut), 1 [ 2 M.F., 2 Ibs. 


Ibo ae $1.25 $ .60 
1 M.F., 1 Ib. 


50 
fm «40 


High grade tele- 
phone magnetos— 
guaranteed quality; 
strong and substan- 
tial; output 80 to 
110 volts A. C. 4 
bar, 8 Ibs:c.s6.$2-25 


ie det 


P ADSi 


When ordering any of 
the equipment 
here, be sure to remit 
enough for postage. Any 
excess will be refunded. 
All apparatus is guaran- 
teed high grade commer- 
cial type the same as 
supplied ‘to largest tele- 
phone companies all over 


Local battery or magneto 
induction coils provide a 
very 


Sensitive transmitters and 
arms complete as shown 
with Skinderviken trans- 
mitter button. 2 lbs 


$1.75 


A very convenient mount- 
ing fae a transmitter. 
Adjustable. With other 
make transmit- 

ters, 2 lbs. 


desirable  instru- 
ment. Make fine medical 
coils. Steps up sound in 
telephone. A cheap but 
effective ampli- 

fier, 6 oz. 


Want Ten Dollars? 


Ce we began advertising the SKAIN- 
DERVIKEN TRANSMITTER 
BUTTON about six months ago, we have 
supplied thousands to experimenters not 
only in this country, but in Canada, Aus- 
tralia, Europe and South America. 


It is interesting to note the various uses to 
which these Buttons will be applied. The 
question is—‘‘What are you doing with your 
button?” We would like to know, as there 
are thousands of other experimenters who 
would like to use it for the same purpose. 


We will make it worth your while to sub- 
mit your ideas. We are going to pay $10.00 
cash for the best idea. All others, accepted 
by us, will be paid for in proportion. Now 
then, get busy, you fellows. 


the country. 


Any idea you may have of using a 
SKINDERVIKEN TRANSMITTER 
BUTTON will be all right. However, try 


to make it original. 


Telephone 
S witch board, 
keys or switches. 
German 
springs. Two 
switches mount- 
on one escut- : 
cheon. A won- £1525 
derful and use- 
ful addition to 
your labor- 
atory. 

‘ie..1.50 


Watch case re- 
ceivers, double 
pole permanent 
magnet 75 ohms. 
composi- 
tion shell. Very 
handy for exper- 
imenting 

wireless, 


High grade tele- 
phone receivers 
used on all tele- 
phones. receiv- 
iti long 
cord attached. 75 
ohms. Very good 
: for wireless. Ex- 
Stromberg- tremely sensitive 
Carlson fool and more handy 
proof metal than plain watch 


re .. 80] on... 1.75 


Bsa 


silver Headband 


sensitive. i ers, with 
cord, New. $1.25 
Other styles 1 

1.00 


Single pole, like 
cut, metal shell, 
very sensi- 


tive. ] .00 


12 oz. 


shown 





Here is a low priced com- 
mercial telegraph key. Strong 
and substantial, neat in ap- 
pearance. Excellent contact 
points and bearings. Works 
very easily, with just the 
right touch. Adjustable 


A large neat sounder, with 
a sharp “click.” Aluminum 
lever, solid brass base. 20 
ohm rubber covered magnets, 
large adjusting nuts, mahog- 
any base and large binding 
osts. 1% lbs. A 

argain at 


HE SKINDERVIKEN 

TRANSMITTER BUT- 
TON is an improved compact 
microphone. It is extremely 
sensitive, easily adaptable to 
telephones, detectiphones, deaf 
phones, radio telephones and electrical ex- 
perimenting. We have received dozens 
of letters from experimenters telling us 
of “its wonderful work.” We furnish a 
booklet of instructions and diagrams for 
experimenting, also with outlines of sug- 
gested experiments. 





Actual size 





We know from experience that you will 
find the Button a very interesting piece of 
apparatus. It isso very sensitive and it only 
needs one dry cell for its operation. Lots of 
fun can be had from its use. 


Skinderviken Telephone Equipment Co. 


2134-2136 No. Clark Street, Chicago 
335 Broadway, New York 


USE THIS COUPON 


STECO 
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The Electrotechnician 


Enters the Electrical Field as a High-Salaried, 
| Industrial Specialist. 

If you destre to qualify as a Power Plant 
Superintendent, Electrical Draftsman, City Tech- 
nician, or Supervisor of Electrical Equipment 
Maintenance— 


Study Electrotechnics: 


The time to start is right now,—when the fleld 
is unlimited—uncrowded. Industrial organiza 
tions everywhere are demanding the services of 
trained Electrotechnicians. 


At This School Only 


can you prepare especially for the fleld by taking the 
sbecial, condensed course in Electrotechnics. The 
system of combinedt work-shop. laboratory, drafting 
and recitation room instruction quickly and thoroughly 
equip you to assume posifions of importance in the 
industrial world. 
open to all Grammar School graduates. High School 

or College work cre to give you advanced stand- 
ing, enabling you to shorten course from 6 to 18 
montha 

‘*Earn While You Learn” if you like. 

New Term Opens July 2d. 

There’s no thme for delay if you wish a Place reserved 
fur you. the coupon NOW for catalog and fuil 
particulars. It may mean Your start on a new career. 

School of Enatneering of Mitwaukee, 

95-373 Broadway, Milwaukee. Wls. 


School of Enelnesrinn, of Milwaukee, 

95-373 Broadway. itwaukee, Wis. 
Gentlemen:—Wiithout obligation, send me ratalog and 
full particulars regarding the Llectiwte:dimition Course 


Name ..: 





woecreommmeeeoyn i bre Pa ie? Ss bine ont 


Address eae ae ie de debe baka 
CHF 3 ‘anes State 
| MBO eared reel Education 


School of Engineering of Milwaukee 
Institute of Electrotechnics 
95-373 Broadway Miliwaukee, Wis. 




























Build and Fly 
Your Own | 
Training Plane 


Train yourself in Aviation. 
Be an Amateur Aviator with an 
Aeroplane of your own. Learn 





how Aeroplanes are built; learn 
1 the principles of construction, 
Ah eration and control. We sell 


IDEAL Accurate Scale Dravw- 
ings, and Building and Flying 
Jnstructions which show you 
how to build a perfect Model 
Aeroplane, 3 ft. size. that 
— will rise from the ground by 
| its own power and fly tike a 
ath big one. Send now for the 
m= Drawings and Instructions for 
the one you want to build. 
Drawings and instructions for 
Curtiss Miltary Tractor 
Bleriot Monopilane 25c 
Nieuport Monopisne 
Taube Monoplane EAC H 


Curtiss Flying Goat even 
Wright Biplane $1.60 


Cecil Peoli Racer postoald 

Ideal Model Aeroplane Catalog 5c—None Free 

Tells about Model Aeroplanes, Racing Aeroplanes, 

Flying Toys, and parts and supplies to build them 

with. 48 pages. ent only upon receipt of 5 cents. 
IDEAL AIRPLANE & SUPPLY COMPANY 

159-161 Wooster St., New York Citv 


















A great profession, not overcrowded, offers the dili- 
gent and ambitious student assured and exceptional 
tewards. Located in the heart of one of the greatest 
copper mining districte in the world, the College 
offers a unique combination of theoretical instruc: 
tion with practical experlence in all phases of mine 
development and operation. Fuur year course can 
be completed in three. Vast mines. mills, smelters, 
electrolytic ond power plants of the most modern 
type, are practically a part of the College equip- 
ment and constitute a factor of enormous ralue in 
the courses of instruction. Every opportunity for 
specialization. A state supported college not con: 
ducted for profit. Established 1886. ‘ME C M 
Men Make Good.’’ For descriptive book address 
Administrative Officer, Houghton, Michixan. 


Mines 










College 


Michigan °% 
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A Dash to the Clouds 


(Continued from page 2060) 


cars themselves are spanned with large 
wings, measuring eighteen feet from tip to 
tip. In addition to this spectacle, several 
other new features are being added to the 
great list of amusements for the public 
during the season. Principal among these 
is the “Witching Waves,” a delightful ride 
in the imitation of an ocean trip. An 
added feature isa new pony track for those 
who Itke the hobby horses. Another novel 
innovation will be the “U-Boat Dodger,” 
being a ride in a small submarine boat 
carrying passengers and chasing another 
submarine. The “Tub Race” is also a new 
novelty. In addition there will be a new 
gigantic “Roller Coaster” with a 3,000-foot 
ride with eight of the biggest dips ever 
constructed, which will be equal to some of 
the nose dives now made famous in plane 
flying. This new roller coaster will cost 
about $25,000. The “Canals of Venice” ts 
another interesting attraction; cost of con- 
struction, $5,000. A very interesting addi- 
tion to the Park will be a large scale model 
of a coal mine, showing a cross-section 
down thru the entire region, also the 
street above. Here small figures automati- 
cally will go thru hundreds and hundreds 
of different moves, people on the street 
hurrying back and forth from stores to 
their homes, trolley cars in action, automo- 
biles, shaft elevators in the coal mine, run- 
ning up and down with men, little coal cars 
will go back and forth with their loads and 
rise to the surface and every little intricate 
detail of coal mining operation will be 
faithfully reproduced in this miniature 
model. 

The building which was devoted last 
year to foreign buyers’ markets and inter- 
esting collections from the world over has 
been turned into a skating rink this season, 
due to the fact that the unforeseen circum- 
stances of the war made it impossible to 
get sufficient exhibits from foreign coun- 
tries to run the exhibition hall this season. 
It is to be hoped that within the next 
twelve months or so conditions will have so 
settled themselves that by next year there 
may be many interesting trophies from the 
fields of battle. <As it ts, this giant roller 


rink can accommodate hundreds of people. 
Fancy skaters, those who can't skate so 
well or not at all, with the aid of the big 
band and cheery music will forget their 
little bumps and keep smilingly on. 


Perhaps the greatest feature of all 
amusement resorts, fairs, parks and ex- 
positions, ts the tremendous amount of elec- 
trical equipment necessary to keep all these 
things in motion, and which is seldom 
realized by the visiting public. Hundreds 
of horsepower are consumed hourly by 
these amusement devices. The power its 
taken directly from the New York Central 
Railroad, which passes the grounds, and 
this power at 660 volts is brought into spe- 
cially constructed damp-proof vaults, where 
four 100 K.V.A. large oil transformers 
shoot the juice to all parts of the grounds. 
In addition there are several smaller trans- 
formers, for special purposes supplying dif- 
ferent sections. In this case a tremendous 
amount of money was saved by installing 
the 660-volt system to every part of the 
grounds. These cables are carried thru 
underground conduits and manholes to 
points where the power is needed, and 
there the power is transformed to 220 and 
110 volts. The saving in cable alone 
amounts to thousands of dollars, as by 
using 660 volts a cable approximately one- 
third the size is required. This gigantic 
system of transformers, switches, under- 


ground cables, man-holes, etc., has cost 
$100,000. 


An immense fire alarm system has been 
installed to cover the entire grounds. 
Should a fire occur at any point, simply the 
pulling of a hook in a box will cause a 
large bell centrally located in the park to 
strike a certain signal, which will indicate 
to all the employes the location of the fire. 


Also, as last year, we have the wonderful 
bathing pool, with its artiticial waves, prob- 
ably the largest in the world, where hun- 
dreds may daily disport themselves in its 
waters, not forgetting the kiddies with 
their sand pails and shovels, the big band 
stand with its towering jewels and sym- 
pathetic music. 


The Oyster’s Autograph 


(Continued from page 207) 


sumption of oysters that have drunk in 
disease germs in the plumping process. 

The trick as carried on by the oyster 
dealer or grower is that he takes the ovsters 
from their natural depths where they ma- 
ture, and places them in coves and harbors 
where fresh water streams terminate. Be- 
ing less saline, the water is less dense. and 
hence there is an interchange of the fluids 
thru the walls of the bivalve. When the 
oyster opens his shell for feeding or for 
any purposes, the tissues swell. The 
oysters are not placed in absolutely fresh 
water, for this would kill them, but in 
water somewhat fresher than that where 
they are grown. 

The nutritive value which is lost tn this 
process is quite marked. The fluids which 
are past out from the tissues of the oyster 
carry with them salts and some fats, chem- 
ical experiments showing that the oyster, 
tho larger after plumping, has lost 13 per 
cent. of its original nutritious substance, 
proteins, fats, carbohydrates and mineral 
salts. This has been found to be true by 
experiments conducted by Dr. H. F. Moore, 
of the U. S. Bureau of Fisheries. He 
states that with the loss of these fluids 
passing out from the oyster, sufficient water 
will have been taken up, however, to in- 
crease the total weight of the ovster from 


12 to 20 per cent. Therefore. it can be 
seen that what the ovster has really gained 
is simply water, which is of no food-giving 
value at all. 

Altho scientists are at a loss to agree 
upon the precise food that oysters eat, 
whether the beautiful diatom, a vegetable 
organism, or other microscopic animalcules, 
it has been found that in experiments re- 
cently conducted oysters planted in the 
sewage-laden waters of Jamaica Bay, near 
New York, that the ovsters can become 
marketable after a period of eighteen 
months. Whereas. normally it takes three 
years before oysters are of sufficient size 
for the table. Cutting the growing period 
in lralf indicates that oysters are not ex- 
clusively partial to the natural foods of the 
water, but, on the contrary, they have an 
especial fondness for the city’s sewage dis- 
posal. When Dr. Nelson finishes his ex- 
periments, he will furnish the U. S. Bureau 
of Fisheries. with whoin he its codperating, 
a constructive program on the general im- 
provement in the culture of this important 
food. One of the most important phases 
of his investigation will be that of studying 
carefully the relation between environment 
and propagation. Authorities estimate that 
a single oyster spawns from sixteen million 
to sixty million eggs in a year, but not- 
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withstanding this enormous fecundity of 
the individual oyster, the propagative power 
of the beds is not so vast as might be sup- 
posed. The oysters may be planted on the 
hottom, especially prepared by clearing it 
of all refuse material, and a bed so formed 
of good clean gravel and shells, in order 
that the young “spat” will have some object 
to cling to, as otherwise, in a muddy bot- 
tom, they would soon be covered over. 
Yet with many of these precautions some 
beds will prove greatly fruitful, whereas 
others prepared in the same way and in 
adjacent waters result with very poor crops. 
Certain locations in various waters are par- 
ticularly abundant in diatoms, the minute 
organisms on which the oyster is supposed 
to feed. Yet it is not the generally ac- 
cepted fact that the diatom is the main 
article of the oyster’s diet, as can be 
evinced by the quick growth of the oysters 
i waters polluted with sewage. Generally 
speaking it is to he hoped that when 
Professor Nelson finishes his experiments 
he will have such an array of data and 
abundance of far-reaching discoveries that 
thru artificial feeding and environment a 
variety of oyster may be produced that will 
excel any heretofore sold on the market 
and in addition to its phenomenal size it 
will be healthful and free from all disease 
germs. It probably will be possible thru 
Dr. Nelson’s researches on the culture of 
the bivalve to produce such a type as will 
rank with the discoveries of Burbank’s 


wonderful achievements in producing new 
and better varieties of fruits and vegetables. 
—Photos Courtesy Star Company. 






Elyimg Across the 
Atlamtic 
By H. Winfield Secor 
(Continued from page 214) 





and increase the speed of the machine about 
10miles per hour. The illustration, A, shows 
some of these points on Lieut. Hawker’s ill- 
fated "plane, and among other considera- 
tions we would mention the following: 
Only one engine was used, a Rolls-Royce 
375 H.P. airplane engine—and very few 
aviators would care to start off on such 
a trip with a single engine where con- 
tinuous flving may have to be kept up from 
22 to 28 hours. If the slightest thing 
goes wrong with this engine and it stops, 
it may spell disaster, or at least the fail- 
ure to make the trip in nonstop form. 
Lieut. Hawker counted on saving himself 
if obliged to land in the water by the 
fact that the fuselage of his "plane was 
made water-tight, and he also counted on 
the buovancy of the gasoline tank as well 
as a life-saving suit which he wore. But 
the ocean is known only to those who 
have crost it and seen the waves roll up 
forty feet high. The weather was very 
uncertain, and a storm was said to be blow- 
ing up in mid-ocean when he started from 
New Foundland. 

Among other weak points in this type of 
‘plane, we find that no pontoons were used. 
thus giving small chance of the ’plane stay- 
ing afloat, at least for any length of time 
beyond a few hours. Also the ’plane was 
very small and frail. Added to this. we 
have the almost incomprehensible difficulty 
of navigating such a long flight over an 
uncharted course. The aviator would 
have to fly thru the night and rely only 
on a compass and a sextant to guide him 
by the help of the stars, if the clouds did 
not obscure them. But no pilot vessels or 
chart marks such as buoys, not even radio 
compass signal directions, were provided 
or arranged for. It would seem nothing 
short of superhuman. under these condi- 
tions, for the two intrepid fliers to ever 
reach the far distant coast of Ireland, as 
they had hoped to. 
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Why Not Earn*35.00 to*100 A Week 
As A Mechanical Draftsman? 


“Get into the profession of big pay and Rapid Advancement with the help of 


the schoo! that has started hundreds on the Road to Success. 
help you.” 
Claflin, President, Co- 
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Home In Spare 
Time 


You don't have to. stop 
work or leave home in or- 

der to become a trained Drafts 
man. Through our practical 
home study Training we will 
teach you Right in Your Own 
Home so that you will soon be 
able to qualify for a good posi- 
tion at Big Pay. We will continue to 
instruct and help you until we know 
you have the knowledge necessary to 
succeed. 


No Previous Training 
Necessary 


Right now—TODAY—there are open- 
ings for thousands of Draftsmen in 
the Government Departments, indus- 
trial concerns, and the big engineering 
offices. One department alone recently 
called for 1,800 draftsmen. With this 
tremendons demand has come a big 
increase in salaries. 


Draftsmen Are Getting $35 
to $100 a Week 


with big chances for even better pay 
as the demand grows. By enrolling 
NOW for our practical Home Study 
Course in Drafting you can quickly 
qualify for a position as Draftsman 
and by properly applying the principles 
we teach. 


You Have a Chance to Be- 
come a Chief Draftsman 


and get to the very top in this fasci- 
nating profession. Our course will 
give you just the knowledge you need. 
to make good as chief draftsman when 
your chance comes. 


Peace Calls For More 
Draftsmen 


With the problems of reconstruction 
facing the nation the demand _ for 
draftsmen is even Greater Than Dur- 
ing the War. All big engineering, con- 
struction and manufacturing projects 
must first go through the drafting 
room before the workmen can com- 
mence. You can help in the work of 
reconstruction and secure a Big Salary 
with excellent opportunities for ad- 
vancement. Prepare now and be ready 
when the demand reaches its height. 


I am ready to 


Roy C. 


of 
Drafting. 


We Will Help You Secure a 


Position 


as soon as you complete our course. 
We have already placed hundreds of 
our graduates in good paying positions 
and are constantly in touch with vacan 
cies for which Draftsmen are Urgently 
Needed. Government Departments 
and Private Concerns are continually 
calling upon us for our graduates be- 
cause they know that our instruction 
produces draftsmen of the caliber 
they need. 


Thousands of Men Wanted 
Right Now 


Drawing As soon as you en- 
Outfit roll you will pe sent 

ial drawing 
FREE our specia 


outht PREE so that 
you will be sure to 
have it to work with while taking the 
course. This set will be yours to keep. 
You are not asked to return it after 
completing the course. 


Illustrated Book of Partic- 


ulars Sent Free 


Fill in the coupon helow—send it to us and 
we will send you FREE a copy of our illus- 
trated book telling all about our practical 
Home Study Course and how you may secure 
our instruction at once on Easy Terms so 
as to quickly qualify for one of the Big 

Positions Now Open. 


pone Mail This Coupon To-day 


Columbia School of Drafting 
Dept. 1022, 14th and T Sts., N. W. 
Washington, D. C. 





Without obligation to me, please send me 
your illustrated book telling how I can secure 
your complete Home Study Course. the 
FREE DRAWING OUTFIT, and your help 
in securing a position as Draftsman. 
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256 page well-bound Handy- 
Man Book Catalog. Every 
Home Owner, Contractor, 
Electrician, Farmer, Factory 
Manager, etc., needs it. Shows 
over 10,000 Fixtures and Sup- 
plies in plumbing and heating 
at wholesale. Shows how to 
save skilled labor, hard work 
and unnecessary material by 


OUR NEW 


Cut-to-fit-Method 


cy | 

ape wonderful book helps you select and install the 
Prober Plumbing, Water Supply System, Hot Air, 
Water or Steam Plant. Besides being our Wholesale 
Catalog it has many practical 
plans, diagrams, sketches, ele- 
vations, etc., showing how to 
do the work this newer, cut- 
to-filt way. Any handy man 
with a few tools can easily do 
his own installing with the 

aid of this 


Big Handy~Man Book | 


We have spared no 
effort and have gone to a 
g@teat expense to compile 
this valuable book. With 
economy still a national 
necessity, 1t would be un-~ 
wes. Patriotic to send this ex- | 

mabensive book broadcast 
4 to non-interested parties, 
| Therefore, we request a 
ar temporary depoalt for each 
4 copy of 25¢ which we re- 
fund on first order, or 
we send our Bargain Bul- 
letin Free. Address Today 


HARDIN-LAYV I - COMPANY | 

oars 

4510-20 Cottage Grove Ave., Chicago 
$500,000 plants behind our Guarantee 





The Electric Safety razor makes shaving a 
Pleasure. Blade vibrating 7,200 times a minute 
cuts the beard smoothly and without slightest 
pull or irritation—feels like a gentle massage. 
Can be used with or without electric current. 


Musersoftte Lek-Tro-Shavy spat wetetit 


‘i 
A barber says—‘‘Have shaved for years and have 
never used any shaving device near its equal.’’ 

A home user says—‘’'The most pleasing shave I’ve 
ever had in my life. Shaves my face closer than I © 
used to shave, but there is no after irritation or ill § 
effects as I usually get from another razor.”’ 

No. | Made for use from Light Socket. 
No. 2 Made for use from Dry Battery. 

Write for illustrated circular describing Lek-Tro- i 

Shav Safety Razor fully, 
H 


VIBRATING ELECTRIC RAZOR CO. 
Omaha, Nebr. 


Dept. 122. 
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Noiseless Target Practice 





Fit your ,22 with a Maxim Silencer and get 


no end of fun this summer practicing 1n your 
back yard and on your vacation. 


it eliminates recoil and all noise of FREE 
the report, and steadies your aim. OOK 
Direct from Dealer or Factory $5.00. 
Write for Free Book of Stories. 4“ 


MAXIM SILENCER Co. 
89 Homestead Ave., Hartford, Conn. 
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Superiority of the Seaplane. 

Fig. B shows the second type of aircraft 
which has been tried and tested with great 
success by the U. S. naval flying men for 
trans-Atlantic work. Not only are these 
‘planes fitted with large roomy pontoons 
which are about the size of the usual un- 
sinkable life-boat found at all coast guard 
stations along the seaboard, but the ’planes 
have been designed with every possible 
engineering consideration in mind, particu- 
larly any failure of the engine plant. It 
should always be possible, or let us say 
feasible, especially when small ’planes are 
to be used for such trans-Atlantic or trans- 
Pacific travel, to provide them with an 
engine plant consisting of more than one 
engine. But there is no doubt about it that 
for any form of heavier-than-air machine, 
such as sea- or airplanes, more than one 
engine should be installed. With some of 
the twin-engined biplanes used sevcral 
years ago it was found possible to kcep the 
‘plane airworthy, and flying on one engine 
when the other engine, for any reason, 
failed. The same logic applies to the Navy- 
Curtiss seaplanes, or “N C” ’planes, as they 
are familiarly called. Four 400 H. P. Lib- 
erty engines are fitted on each seaplane, 
and if one of these engines should fail, 
three would be left to maintain the ’plane 
in the air. However, at least three engines 
are normally required to keep these heavy 
ships in the air, as seaplanes are much 
heavier than land-type ’planes, size for 
size; the “N C” ’planes weighing with load 
about 28,500 pounds when they took the 
big “hop-off” for Europe. 


Thus far we see that the Navy’s flying 
boats have two great advantages which 
should not be overlooked in designing any 
machine intended for trans-oceanic flight, 
and among other features which were made 
available for the flight of the three ’planes 
on their history-making journey across the 
broad Atlantic we find the following: 
Radio-telephone apparatus operating from 
‘plane to shore or ship stations, and be- 
tween other ’planes, with a range of 30 to 
40 miles; also radio-telegraph apparatus 
capable of transmitting and receiving up to 
150 miles. A new record was made in air- 
plane radio transmission during the sea- 
ward flight of the “N C” ’planes, when an 
unrelayed message was picked up from the 
NC-4 at a distance of 400 miles, at the Otter 
Cliffs radio station in Maine. Not only 
was the regular radio communication made 
available at every turn, but the U. S. Gov- 
ernment exercised special precautions to 
render certain that the aviators, in case 
they should have to descend on the ocean, 
should not lose their lives unnecessarily. 
It placed warships, including cruisers and 
destroyers, in a complete chain from the 
American coast to the Azores, as well as 
from the Azores to Lisbon, Portugal, the 
offcial terminating point of the trans- 
Atlantic flight by the seaplanes. These ves- 
sels were placed about 75 miles apart and 
closer together in the regions where night 
flying occurred. 


The vessels along the route could com- 
municate by wireless with the ’planes and 
get their bearings, weather conditions, etc., 
from the ships of the air as they sped along 
overhead. At night the war vessels used 
their searchlights and were otherwise 
marked with electric signal lamps. On the 
decks appeared the ship’s station number 
in electric lights, so that the ’planes could 
see at a glance as they flew ahead just 
what position on the route they were at. 
Provision was also made for receiving 
directive radio compass signals. These 
considerations and provisions would per- 
haps seem overdrawn or overimportant to 
the lay reader, but each and every one of 
them represents a fine piece of applied engi- 
neering and they comprise elements of 
technique which were not picked out at the 
eleventh hour and simply slapt on the 
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‘planes, but all of these points were under 
constant consideration, and in the hands of 
competent Navy engineers and experts for 
over two years. By comparison it is seen 
that no expense of money and brains was 
spared to make this trip successful—at 
least, if not successful, “safe” so far as 
humanly possible. This plan was carried 
out, thanks to the U. S. Government, to 
the extent of costing $1,000,000 before the 
gigantic naval ’planes “hopped off” at Tre- 
passey Bay, on Friday, May 16, in an at- 
tempt to cross the Atlantic Ocean thru the 
air for the first time in history. 


The Dirigible, 

The illustration Fig. C shows a probable 
development of trans-Atlantic aircraft 
which has been mentioned frequently in 
connection with trans-oceanic travel via the 
air—i. e. the dirigible, or gas balloon. The 
U. S. Naval dirigible C-5 made one of the 
most beautiful non-stop aérial flights in 
history, when it covered the distance be- 
tween Rockaway Beach, near New York 
City, to St. Johns, New Foundland, a dis- 
tance of over 1,000 miles, in 26 hours, fly- 
ing continuously night and day. The naval 
authorities have announced that they hoped 
to have another dirigible airship ready 
shortly to attempt the trans-Atlantic flight. 
England is hoping to startle the inhabitants 
of New York City some bright and early 
summer morning by a visit of one of her 
5,000,000 cubic foot, giant dirigibles. With 
fair weather conditions, it would seem that 
the modern dirigible, when given a fair 
chance, will prove a powerful competitor 
of the seaplane for crossing the ocean. 
However, the gas balloon possesses, along 
with some of its advantages, a number of 
marked disadvantages, and we shall now 
consider them. 

Among the advantages of the gas balloon 
“lighter-than-air” type of airship, espe- 
cially when considering long distance 
flights of 1,000 to 2,000 miles or more, over 
water, as in crossing the ocean, we are 
imprest by one predominant fact, and that 
is that, no matter if the engines all come to 
a stop on the dirigible, she will still retain 
her buoyancy in the air and the crew is 
safe as long as it remains afloat in the air. 
Under such circumstances there are two 
major things which may and can happen: 
first, the winds would blow the balloon 
along at a fairly high speed and usually 
the crew is safe in the air and not resting 
on the waves. The latter, when the sea is 
rough, often rise to heights of 30 to 40 
feet or more, and if the engines or neces- 
Sary apparatus cannot be repaired, then the 
dirigible can hail or radio a steamer, and 
the crew taken off. This could be accom- 
plisht by means of a rope ladder, as has 
been successfully tried by the U. S. Navy 
off the coast of Florida, as described in the 
article on page 108 of the June issue. Sec- 
ondly, while the dirigible had her engines 
stopt, the mechanics would be endeavoring 
to repair them and get them in working 
order again. The speed of the new type 
of dirigible such as used by the U. S. Navy, 
is fairly high, viz: 50 to 60 miles an hour, 
and these airships have great lifting power, 
so that they present a very logical answer 
to the aérial passenger ship requirements of 
the future. Another advantage which they 
possess, and due primarily to their great 
lifting power and buoyancy, is their long 
range of operations—it being possible for 
them to take on board sufficient engine fuel 
to accomplish trips of several thousand 
miles. Another advantage of such an air- 
ship is that, if the engines suddenly stop, 
the steering gear can be maneuvered and 
other arrangements made whereby she can 
be brought to earth gently and in good 
order; contrary to the usual tactics when 
the engine of the ordinary airplane stops, 
which has caused many accidents, owing to 
the sudden loss of buoyancy of the ’plane 
and the rapid dive earthward, which may 
or may not end disastrously. 
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_ The disadvantages of the dirigible are 

several, and among the first and foremost 
we are forced face to face with the fact 
that they are distinctly difficult to manage 
and maneuver in stormy weather or high 


winds. It will probably take some years for | 


our aéronautical engineers to devise means, 
such as by sub-dividing the gas bag of the 
dirigible, or by other design tactics, so that 
the great resistance now offered to the 
wind will be circumnavigated. If you have 
ever been up in a “blimp,” such as the 
observation balloons used extensively dur- 
ing the war are called, then you will be in 
a position to know just what these dirig- 
ibles are up against with a heavy wind 
blowing against them. Even if you are up 
in a blimp about a thousand feet above the 
earth, on such a trip as the writer has in 
mind and which took place at Rockaway 
Beach about a year ago, you will be sur- 
prised, and not altogether pleasantly either, 
when on a clear day, with the giant gas 
bag floating lazily in the air, you almost 
have your feet fly up and shake hands with 
your face, for all of a sudden—woof!!! 
Old Mr. Blimp jumps diagonally—or was 
it vertically >—about fifty feet! No, fellow 
scientists, it was not magnetic or electro- 
static attraction for another blimp which 
you perceive about one-half mile away, but 
simply the irresistible force of the wind 
exercising its full wallop against the vast 
hulking form of the blimp “gas bag.” 

Therefore, not only is the dirigible a 
tricky machine in high winds or storms, as 
was experienced countless times by Count 
Zeppelin, the erstwhile investigator of Zep- 
pelin tactics when his giant cigar-shaped 
dirigibles 600 to 800 feet in length were 
destroyed one after another in storms, but 
they also have the disadvantage of slower 
speed as compared to the seaplanes, owing 
primarily to the greater bulk of the gas 
container or bag which has to be driven 
thru the air with a consequent great dis- 
placement thereof. When it comes to a 
forced landing on the sea, most aviators 
would undoubtedly rather take their 
chances with a seaplane of the Navy type, 
rather than with a dirigible of any size. 
For they may, if the weather is quite 
calm, land in a detachable life-boat carried 
by the dirigible and by means of a rope 
ladder descend into it while on the surface 
of the ocean. This, with the chances under 
ordinary conditions that they would have 
to make an attempt at lowering the altitude 
of the dirigible herself. In this case they 
would remain in the gondola attached 
underneath the dirigible, with the possi- 
bility that the “elephant of the air” would 
attempt to set down o1i them and smother 
them. At any rate it would require ex- 
tremely skillful seamanship to carry out 
such a maneuver successfully. The ques- 
tion of fire in dirigibles has been made 
practically obsolete, in view of the fact 
that the U. S. War Department in the past 
few years has developed the new balloon 
gas “helium” to the stage where it is avail- 
able at small cost, and this new gas is 
absolutely non-inflammable. Its lifting 
power is 85 per cent of that of hydrogen, 
the gas heretofore used in blimps and 
dirigibles, but which possesses the disad- 
vantage of being inflammable. 


Radio Equipment of the NC Seaplanes. 
Details of the radio installation of the 
NC seaplanes engaged in the attempt to 
make the transatlantic flight, as given out 
by Acting Secretary Roosevelt of the Navy 
Department, follows: 
The radio on the NC seaplanes involves 


two transmitters. One is a % K. W. spark 


streamline generator and accessory appa- 
ratus, which is driven by an air propeller 
and is mounted on the deck of the boat 
aft. This set weighs only forty-five 
pounds, but is used for the regular tele- 
graph communications between the sea- 
planes and stations up to a distance of 250 
nautical miles. Since this set is driven by a 
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A Comparison of Costs 


A graphic picture of the high 
cost of doing business is shown 
by the rise in a long list of 
commodity prices during the 
past five strenuous years. 


The activities of reconstruc- 
tion which are now upon the 
nation have put a great burden 
upon the telephone. This con- 
dition has made necessary an 


By the exercise of unparal- advance in telephone rates. 


leled economies, telephone rates 
have been kept almost un- 


changed. 


The fact is, the increase in 
the cost of commodities has re- 
sulted in what is equal to a de- 
crease in telephone rates. In 
other words: The dollar which 
was spent for the telephone 
has bought more than twice 
as much as the dollar spent 
for the commodity. ~ 


This advance does not ex- 
ceed an average of eight per- 
cent; almost negligible as com- 
pared with the advances in 
other lines of industry, yet 
enough to cover the increase in 
the cost of operation. 


Only through adequate reve- 
nue can there be assured the 
maintenance of a high standard 
of telephone service. 


AMERICAN TELEPHONE AND TELEGRAPH*‘COMPANY 
AND_LASSOCIATED COMPANIES. 
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Stowers Testing Galvanometer 


For all kinds of Testing, of powerful as 
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propeller, it can only be used while sea- 
planes are in flight. The antenna used for 
this set is a single trailing wire leading 
from the tail of the boat for a distance of 
250 feet down and to the rear. A stream- 
line lead weight holds the lower end of 
this wire down. 

With this transmitter it is possible for 
the commanding officer to send messages 
from time to time regarding the progress 
of the flight, to be retransmitted by the 
nearest shore station to the Navy Depart- 
ment. Also communication can he_ held 
with destroyers or other craft and radio 
compass signals or other information re- 
quested. 

The other transmitter is a combined tele- 
phone and telegraph transmitter, and oper- 
ates on a small 12-volt storage battery. It 
is used on an antenna consisting of wires 
permanently stretched on the skid fins on 
the upper planes so that it may be used 
while the seaplane is in flight or on the 
water. | 


The Anti-Noise Microphone. 


It is this set which is used for telephon- 
ing between the ’planes, arrangement being 
made so that either the radio operators or 
the commanding officers themselves may 
communicate directly by telephone while 
the ’planes are in flight. Such interplane 
telephoning may be carried on up to a 
distance of twenty miles. While on the 
water this set may be used for telegraphing 
or telephoning a distance of about thirty 
miles. 

A special feature of the telephone sets is 
the antt-noise microphone, which is so con- 
structed that the engine noises are not 
heard. This is accomplisht by having the 
back of the microphone open. The exterior 
sound waves strike the back as hard as the 
face of the diafram, and therefore the 
effect is neutral. The voice waves strike 
only the face of the diafram, and even tho 
the operator cannot hear his own voice, the 
radio sets reccive enough effect to modulate 
the transmitted wave. 

This single item has been the deciding 
factor in success or failure in long-distance 
transmission by telephone by airplane. It 
is easy enough for short distances to get 
communication with an ordinary micro- 
phone, but for long ranges it is impossible 
without the anti-noise transmitter. 


Radio Compass Installed. 


One of the most important of the radio 
installations on these seaplanes is the radio 
compass. This consists of a set of revolv- 
ing coils mounted in the tail of the machine, 
on which are mounted many turns of 
enameled copper wire. The radio waves 
are picked up on these coils by revolving 
the coils until the radio signals obtained on 
two methods of connection are of the same 
strength. 

The operator then knows the direction of 
the incoming waves. By then reading the 
position of a pointer on a scale on the coils, 
the bearing of the transmitting radio sta- 
tion is determined. This bearing is then 
communicated by the radio operator to the 
navigating officer by means of the inter- 
communicating telephone, which consists of 
telephone receivers built into the helmets, 
and the same type of microphone used by 
the operator. 

Using the same inter-communicating tele- 
phone system, the navigator can telephone 
to the pilots, giving them the proper direc- 
tion in which to steer the ‘plane. He may 
inquire of the engine room regarding the 
condition of the engines, or he may hold 
radio telephone conversation with the navi- 
gating officer on one of the other planes. 

In other words, the inter-communicating 
telephone makes possible constant com- 
munication between all members of the 
crews in spite of the-terrific noise caused 
by the engine and the wind rush, and in 
spite of the fact that they are located in 
separate parts of the seaplane. In addition 
to this the radio telephone makes it possible 
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for the commanding officer and navigators 
to talk directly with each other, altho their 
seaplanes may be flying at a distance of 20 
miles apart. 

The radio compass signals may be re- 
ceived from a destroyer at a distance of 75 
miles, or from large land stations at a 
distance of 600 miles. 

The regular receiving apparatus on the 
seaplanes will permit of reception from land 
stations of high power at distances of sev- 
eral thousand miles, thereby permitting the 
seaplanes to copy weather reports or orders 
directly from the Navy Department at 
Washington. 

The main striking fact regarding this 
radio equipment is that, completely in- 
stalled, it weighs only 200 pounds. 


Radio Reply in Three Minutes. 


As an example of the efficacy of the sea- 
plane’s radio communication the following 
will serve: 

The Navy Department communicated 
with the seaplane NC-4 after she started 
on her flight to Halifax, received a reply 
from Commander Read, and had broad- 
casted to Europe and the west coast of the 
United States the plane’s position in three 
minutes elapsed time. 

The message filed by the Navy Depart- 
ment at 11:13: A. M; was as follows: 

What is your position? All keenly 
interested in your progress. Good luck. 
(Signed) Roosevecr. 
At 11:20 A. M. this answer was received: 
Thank you for good wishes. The 
NC-4 is twenty miles southwest of Seal 
Island, making eighty-five miles per 


hour. 
(Signed) Reap. 
At 11:21 A. M. the substance of Read’s 


message was sent broadcast from the 
Annapolis (Md.) and New Brunswick 
(N. J.) radio stations, reaching Europe, 


South America, the west coast of the 
United States. and Honolulu. At 11:26 
A. M. the radio stations at Balboa, Canal 
Zone, and San Diego, Cal., had confirmed 
receipt of the message. 


New Navigation Instruments. 


Three new and novel instruments for air- 
ship navigation have been invented and 
employed for the first time by the NC-1, 
NC-3 and NC-4 in the trans-Atlantic flight. 
They are an aérial sextant, a drift and speed 
indicator, and a course and distance indi- 
CaltOF. 

No airplane has ever flown far enough 
out to sea to warrant the use of the sun. 
moon and stars for fixing a geographical 
position, stated the Navy Department in 
announcing the use of these instruments. 
An instrument has been designed that will 
enable the air navigator to locate his posi- 
tion, regardless of the state of weather and 
regardless of the very fast speed of the 
airplane. An equal feature of the aérial 
sextant, known as the Byrd sextant, in- 
vented by Lieutenant Commander H. L. 
Byrd, is that a bubble in a tube takes the 
place of the sea horizon and observations. 
A specially constructed lens is used in sight- 
ing the bubble, which is reflected in a mir- 
ror. The sun is reflected in another mirror. 
The observer brings the sun tangent to a 
line at the same time he brings the bubble 
tangent to the line. That gives the alti- 
tude of the sun. This is of especial value, 
as the aviator 1s often above the clouds. 
and even when flying at low altitudes the 
horizon is too dim to be seen clearly. Wath 
this new aérial sextant the curvature of the 
earth does not have to be taken into con- 
sideration in calculating position. The 
bubble is lighted at night, so that night 
observations may be taken. 


New Chart Saves Time. 


New methods of astronomical calcula- 
tions also have been devised which enable 
the navigator to make his calculations in a 
fifth of the time that was formerly neces- 
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sary. A projection chart of the Atlantic 
Ocean has been specially constructed for 
this purpose. This chart, a new invention, 
does away with difficult mathematical calcu- 
lations, enabling the aviator to determine 
his position in a few minutes. 

Another great problem of the Sea-air 
Navigator is the calculation of the speed 
and direction of the wind, both day and 
night. In spite of the reliability of the 
compass it can only give the course upon 
which the craft heads, and in determining 
the true course proper allowance must be 
made for the sidewise drift caused by the 
wind. For example, a wind blowing thirty 
miles an hour towards the side of the ’plane 
will blow it thirty miles an hour out of its 
course. This fact alone makes the navi- 
gation of the air far more difficult than the 
navigation of the sea. 

To overcome this difficulty bombs have 
been invented which ignite upon striking 
the surface of the water and give a dense 
smoke and bright light for ten minutes. 
An instrument is used in conjunction with 
this bomb which enables the navigator to 
determine the velocity and direction of the 
wind by sighting on the smoke in the day- 
time and the lights at night. This instru- 
ment, called the speed and drift indicator, 
has proved successful. This instrument is 
illustrated in one of the accompanying 
photographs. 

When the navigator has found the speed 
and direction of the wind, he must then be 
able to calculate the course to steer towards 
the Azores to allow for this wind. To do 
this an instrument has been designed to 
solve the triangle of forces, thus doing 
away with intricate mathematical calcula- 
tions. 


In the Navigator’s Cockpit. 


The navigator’s cockpit is in the forepart 
of the boat and is equipt with a chart board, 
a chart rack and lights. He also has a 
specially designed headgear for telephone 
communication with the pilots, so that he 
can direct them when to change course. 
The noise from the four big motors 1s so 
great that it is impossible to hold conversa- 
tion except with specially designed tele- 
phonic apparatus. 

The navigator also has instruments which 
show him the altitude of the ’plane and the 
time the sun keeps with the Greenwich 
meridian, because in going to the eastward 
so rapidly it is difficult to keep the correct 
time. In going from Newfoundland to the 
Azores over two hours is lost in a period 
of twenty hours, so that the navigator must 
be very expert in order to allow for this 
loss in time in making his astronomical 
calculations. In aérial navigation positions 
must be determined very quickly. The 
navigator sits down to work out his 
“siglits.” to fix his position, and will be far 
from his calculated position unless he works 
out his calculations very rapidly, which 
these instruments enable him to do. 


Ocean Station Ships Bear Numbers. 


Each ship had her number painted in 
large letters upon her deck so that the 
fliers can tell at a glance just where they are 
and how far they have progrest, since the 
positions of the destroyers and battleships 
were fixt in advance, and on one of the 
many charts which the aérial navigators 
had before them these positions were care- 
fully marked. 

When the word was flasht by wireless 
from Trepassey that the NC’s had started 
off the nearest destroyers put out great 
black smoke smudges which the com- 
manders of the flying hoats were able to see 
for many miles. 

At night the guiding surface ships were 
grouped much closer together. 

The vessels had their searchlights directed 
aloft, had their identification numbers on 
the decks illuminated. and from time to 
time threw up star-shells of the sort which 
the combatants in the late war used to 
iluminate no man’s land. 
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You don’t want to go through 
life a weak, ailing, stckly crea- 
ture, pitied by your associates 
and ridiculed by women, because 
you haven’t any of the elements 
of a virile, red-blooded MAN 
about you. And you don’t have 
to do it—-no matter what your 
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The NC’s carried flares, which could be 
dropt to light up the surface of the water 
in case a landing became necessary at night, 
and their commanders had “rocket-pistols,” 
which threw out balls of varicolored fire 
for signalling purposes. 


Electric Self-Starters Used. 


The Bureau of Steam Engineering was 
able materially to improve the performance 
of the boat by the application of new pro- 
pellers, designed in that bureau. The NC-1 
was originally fitted with standard navy 
low compression Liberty engines, which 
were found to be entirely satisfactory, but 
during the period that the NC-1 was being 
tested with these engines the Bureau of 
Steam Engineering, at the experimental 
laboratory at the Washington Navy Yard, 
perfected carbureter adjustments on the 
high compression Liberty engines which 
materially improved its economy. 

Since the high compression engine gave 
greater power than the low compression 
engine, such engines replaced the original 
installation on the NC-l. With the new 
Propellers and the new engines, the boat 
got out of the water and flew easily, with 
a total weight of 24,700 pounds. The de- 
signed load was 22,000. Besides providing 
propellers and engines for the boat, the 
Bureau of Steam Engineering supplied a 
remarkably efficient electric self-starter to 
each engine. 

This style of self-starter weighed only 
35 pounds, and by means of this improve- 
ment it was possible for the pilot to start 
any engine without leaving his seat. It is 
believed that this constitutes the first appli- 
cation of an electric self-starter to the 
Liberty engine. 

Wing span from tip to tip, 126 feet. 

Upper wing from tip to tip, 114 feet. 

Aileron projections beyond wing tips, 6 
feet on either side, 

Lower wing span, 94 feet. 

Width of wings, 12 feet. 

Distance between wings, 14 feet at center 
and 12 feet at outer tips of lower wing. 

Over-all length from front end to the 
rear end, 68 feet 314 inches. 

Length of hull, 44 feet 9 inches. 

Wing area, 2,380 square feet. 

Weight full load flying condition, 28,500 
pounds, 

Weight carried per square foot of wing 
surface, 12 pounds. 

Estimated speed at full load, 79 nautical 
miles per hour. 

Estimated speed at light load, 84 nautical 
miles per hour. 

Horsepower of four Liberty engines, 
1,600 horsepower. 


SAWING A 74,000-Lb. STEEL INGOT. 
(Continued from page 208) 


It is an interesting fact that in cutting 
steel beams and ingots with these cold saws 
that the saw proper never touches the 
steel or iron stock; the cutting is done by 
a film or layer of comprest air just in front 
of the teeth. This comprest air layer is 
formed due to the high velocity of the saw 
blade, which is often several thousand revo- 
lutions per minute. 

Some most interesting tests were recently 
made with these inserted tooth saws under 
regular working conditions. A 24-inch 
diameter blade cutting rails, peripheral 
speed 51 feet, lateral feed 27/32 inch per 
minute showed, before sharpening, a total 
of 424 cuts; after sharpening, a total of 
502 cuts. 

In an endurance test of a 40-inch saw 
with the lateral feeds on .45 carbon ma- 
chinery steel, 12-inch round stock was cut 
in 5 minutes and 9-inch round stock cut in 
35 seconds. The lateral feed guaranteed in 
the latter case was 2 inches per minute. 


—By Frank C. Perkins. 
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Practical Chemical 
| Experiments 
By Albert W. Wilsdon 
| (Continued from page 220) 





with Turpentine, Benzine, Naptha, or Gas- 
oline, but old paint spots must be softened 
with oil or grease, and may then be re- 
moved by the appropriate solvent. Pitch, 
tar, or varnish may be treated with oil, 
and then be dissolved out with turpentine. 

Sugar spots are soluble in warm water. 
If acids have destroyed the color of the 
goods, this may usually be restored by am- 
monia, and dilute alcohol may be used in 
the same way for the stains from fruits. 

Removing Ink Stains. 

It would be a much simpler task to re- 
move ink spots if we only knew the com- 
position of the ink in advance. Fresh ink 
usually dissolves in cold water, tho some- 
times sour milk is more efficient. Ink stains 
may also be removed with blotting paper 
or some other absorbent. On marble, these 
stains may be treated with turpentine, bak- 
ing soda, or strong alkalies, or a paste may 
be made with the alkali and turpentine, and 
this may be left for some time in contact 
with the spot, and finally washed off with 
water. A dilute solution of oxalic acid may 
often be used successfully to remove either 
ink stains or iron rust spots. 

If there is much iron in the water sup- 
ply, this may be removed from bowls or 
other porcelain ware by the use of hydro- 
chloric acid, then rinse with water, and 
finally with a solution of soda. 

It has probably often been noticed that 
silver is readily tarnished by sulfur, either 
from eggs, or from rubber bands or elastic, 
or sometimes from the sulfur compounds 
in the illuminating gas. The sulfid of sil- 
ver thus formed is in color from grayish 
to black. Silver thus tarnished should 
be rubbed with moist common salt before 
washing, thus forming a chorid of silver, 
which may then be washed in ammonia, in 
which it is soluble. 

For cleaning and polishing brass and 
copper, nothing is better than oil and rot- 
ten-stone, and most of the good polishes 
on the market are made from these mater-~ 
ials, with alcohol, turpentine, or soap. 
Kerosene is useful in keeping metals bright, 
as well as glass and wood. Aluminum may 
be cleaned by the use of whiting or any 
silver polish, but alkalies should not be 
used upon this metal. As aluminum does 
not tarnish readily, and does not rust, it is 
an ideal substance from which cooking 
utensils are made. 

Iron-Rust Stains. 

To remove an iron-rust spot from a 
piece of goods, stretch the cloth over a dish 
containing hot water, then as the steam 
arises and the goods become moist, drop 
a little hydrochloric acid upon the rust 
spot with a medicine dropper. See Fig. 3. 
After a moment or two lower it into the 
water. If the spot is not removed, repeat 
the operation, then rinse in clear water, 
and finally in a dilute solution of ammonia 
to neutralize any acid that might remain 
and injure the goods. 

Iron-rust stains may often be completely 
removed from delicate fabrics by the use 
of lemon juice and common salt. 


QUESTIONS AND ANSWERS 
Detecting Saccharine. 

©. 10. Werner Kretschmer, of Demar- 
est, N. J., wants to know: 

(1) The test for Saccharine, and (2) 
Method of detecting Glycerine in food- 
stuffs. (3) If the “Fuller’s Earth” method 
of testing butter for coal-tar dyes can be 
applied to foodstuffs. 

A. 1, Saccharine is a very sweet sub- 
stance prepared from coal-tar, and has 
been used largely for sweetening purposes 
in the place of sugar. It also possesses 
some preservative power, but is never used 
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at interesting work with opportunities to rise tosuperintendent, manager, 
or other executive positions. Let the Chicago‘‘Tech’’engineers train you 
At least get the free lesson and information. 


Easy Payments 






poe The fees for Chicago “Tech” courses are very moderate—and 
xtra you can pay on easy terms. And also—you can obtain in a few 
Charge) months what it would take several years to acquire by ordinary 

methods. Youcan getan early start. You are soon ready to take 
ae Vv . ry @ paying position and toquickly get back the cost of your course. 
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Auto and Gas 
Engine Course 


Allabout automobile mechanism—its 
construction, operation and REPAIR— 
taught by mail. You train directly under 
the Chicago*‘Tech’’ automobile experts. 
Splendid opportunities open now. 


Learn All This in Spare Time 
All about the Principles of the Auto- 
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Learn at Home! 
FU MPLOYERS everywhere are looking 
for men with mechanical ability. 


splendid salaries and rapid advancement 
are offered. 


There is an easy, delightful way in 
which you can learn right at home in spare 
time. For 27 years the International Cor- 
respondence Schools have been giving 
men and women just the training they 
need for success in mechanical engineer- 
ing and more than 200 other subjects. 
Hundreds of thousands have stepped into 
good positions through I. C. S. help, but 
never were opportunities so great as now. 

Let the I. C. S. help you. Choose the work you 
like best in the coupon below, then mark and mail 
it today. This doesn’t obligate you in the least 
and it will bring you information that will start 


you on a successful career. This is your chance. 
Don’t let it slip by. Mark and mail this coupon noz’. 


—- eee eee Oe = TEAR OUT HER ES mee eee oe oe 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX 6194, SCRANTON, PA. 


Explain, without obligating me, how I can qualify for the 
position, or in the subject, betore which I mark X. 


_| ELEOTRIOAL ENGINEER _]OHNEMIOCOAL ENGINEER 
Electrician SALESMANSHIP 
Electric Wiring _JADVERTISING MAN 
Electric Lighting Window Trimmer 
Electric Car Running Show Card Writer 
Heavy Electric Traction 





Outdoor Sign Painter 


Electrical Draftsman RAILROADER 
Electric Machine Designer ILLUSTRATOR 
Telegraph Expert DESIGNER 

Practical Telephony BOOKKEEPER 
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Surveying and Mapping ™| Railway Mail Clerk 
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| | ARCHITECT | | AGRICULTURE 
Architectural Draftsman Navigator Spants) 
PLUMBING AND HEATING Poultry Raising French 
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Cert. Pub. Accountant 
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CORE WIRE 


We have been fortunate in securing thru 
auction several tons of guaranteed pure, 
double annealed Norway Iron Core Wire 
and are selling this wire to “Experimenter” 
readers 


At Pre-war Prices, 20cts. Ib. 


This wire is just the thing for spark coils, 
transformers, etc., and it is, of course, a 
very much more superior product than the 
usual iron wire. 


We have only one size left: 
24 INCHES LONG. 
Thickness about No. 21 B and S 


If this size should be too long we advise cut- 
ting the wire down yourself by means of shears. 

As long as the supply lasts we offer this wire 
as described above to our customers at the very 
low price of 20e a pownd.. Add postage or we 
will ship express collect. Order at once. 


Electro Importing Co., 231 Fulton St., N.Y.C. 
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solely for this purpose, the preserving in- | 


fluence being only incidental. In the de- 
tection of saccharine the substance con- 
taining it, which is usually a liquid, is 
shaken with chloroform, which settles to 
the bottom and is removed by means of a 
medicine-dropper. The saccharine enters 
into solution with the chloroform while 
sugar 1f present does not. The chloroform 
solution is then evaporated by heating 
gently on the water bath, and if saccharine 
has been present the residue has a distinctly 
sweet taste. This method is not appli- 
cable to substances whose chloroform layer 
contains a flavor that would mask the 
sweet taste of the saccharine, for instance, 
ginger ale, 

(2) You fail to state what foudstuffs you 
desire to test for the presence of glycerine. 
It is essential that this be given as the 
methods of procedure to test for this 


substance is too varied to give a condensed | 


test which would be applicable to all food- 
stuffs. 

(3) The Fuller's Earth test which you 
mention may be used for the detection of 


rer: 


MUSTARD GAS 


coal tar dyes in foodstuffs other than but- | 


Q.11. Clayton Doolin, of Decatur, Ul., | 


desires information regarding “Mustard 
Gas” and how it is obtained. 

A. Mustard Gas is obtained by volatilizing 
Mustard Oil (Allyl Isothiocyanate). This 
is prepared by distilling macerated black 
mustard seeds with steam. Mustard seeds 
contain a glucoside “potassium myronate,” 
which is soluble in water; its solution grad- 
ually undergoes fermentation (owing to the 
presence of an enzyme, “myrosin’), mus- 
tard oil, glucose and potassium hydrogen 
sulfate being produced. Allyl Isothiocyan- 
ate may be obtained synthetically by heat- 
ing Allyl Iodid with Potassium Thiocyan- 
ate; it forms a liquid slightly soluble in 
water, of irritating odor, inciting to tears 
and producing blisters upon the skin. 


ATMOSPHERIC NITROGEN 


©. 12. James G. Peck, Elmira, N. Y., has 
heard that a mixture of Nitrogen and Oxy- 
gen, when subjected to a succession of elec- 
tric sparks will form Nitric Oxid. He wants 
to know if the same result will be obtained 
by using a mixture of the two gases as they 
occur in the air; in other words, by subject- 
ing ordinary air to a powerful electric dis- 
charge in an enclosed chamber. 

A. The subjecting of Atmospheric Nitro- 
gen to a succession of electric discharges is 
at the present time successfully operated, 
for the formation of Nitric acid and Ni- 
trates. Fig. 4 depicts the Birkeland and 
Fyde furnace of a later type. The individ- 
ual furnace may be described as a low, wide 
cylinder resting upon its side and placed be- 
tween the arms of an enormous horseshoe 
magnet. The cylinder is made of heavy iron 
plate and consists of similar halves, which 
are bolted together. The interior is lined 
with refractory brick, so arranged that in 
the middle there is a narrow circular cham- 
ber, over 6.5 feet in diameter and about 3.9 
inches in width. In this circumscribed space 
the reaction takes place. The huge terminal 
poles of the wrought iron electro-magnet, 
beveled at the extremes, are embedded in the 
chamotte lining, and are about 9.8 inches 
apart, their axes corresponding with that of 
the chamber. The electrodes are of copper, 
with internal circulation of water, and are 
59 inch in diameter. They enter the cham- 
ber from opposite sides. and are separated 
from each other at its center by an interval 
of about .31496 inch. Air under pressure is 
admitted to passages between the external 
shell and the chamotte lining, and enters 
thru. numerous small inlets in the latter, 
into the reaction chamber. The gaseous 
current issues, thru Openings in the periph- 
ery of the chamber, into a conduit which 
leads to the absorption apparatus. A small 
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cAdventures of the 
cAuto -Whee\ Coaster Club 


“The Free Caps Arrive” 


“We formed the Club last week. The caps 
came today and they're real class—racy 
looking, like the Auto-Wheel Jim's is a 
special one, because he’s captain. 


‘‘Any kid who has an Auto- Wheel Coaster 
or an Auto-Wheel Convertible Roadster 
can join, and get one of these caps. 





te ? e 

We've Planned several stunts’ for this 
summer~things we can do with our 
Auto-Wheels.” 


BOYS — The Auto-Wheel is the wagon. 
Two styles: Coaster and Convertible 
Roadster as shown above. Color Catalog 
and Felt Pennant free for the names 
of coaster wagon dealers, telling which 
one handles Auto- Wheel, 


The Buffalo Sled Company 
163 Schenck St. N. TONAWANDA, N. Y. 
(In Canada: Preston, Ont. ) 





FLYING BOATS HAVE 
CROSSED THE OCEAN 


Build your own flying boat from our superior 
working blue prints and materials. The ONLY 
Biplane Flying Boat on the market that will actually 
rise from the water and fly under its own power 
2 sheet working blue print ™% actual size with full 
building and flying instructions, $1.00 postpaid in 

_S.. Complete materials to build this wonderful 
flying boat with full building and flying instructions 
including two special hand carved propellers, $5.00 
postpaid in U. S Canada 25¢ extra 

Blue prints of the following aying models, '/2 
actual size, with full building and flying Instruc- 
tions, 50c¢ per copy postpald In U. S. 

BLERIOT RACER—600 Foot Flyer 
MANHATTAN RACER—2000 Foot Flyer 
MONTAUK FLYER—Flies 500 Feet 
Complete set of 4 working blue prints $2 
HEC AEROPLANE CO,, 
Flying Boat Dept, 6 W. 48th St.. New York, N. Y. 


Pocket Tool Chest 
































Strong Knife Wire Pliers s 
Leather Punch Hoof Hook 9 Tools in 1 
Steedging Awl Wire Cutter 

Screw Driver Screw Bit 







Alligator Wrench 
Each a. strong. practical 
tool. As easily carried as 
a 3-blade knife, and has 
no more parts. Length, 4 
in. Pliers and wire cut- 
ters are drop-forged tool 
steel — cut barbed fence 
wire as easily ag 8-inch 
pliers, Blade is tempered 
cutlers’ steel. Each tool 
works independently... Once used, 
always carried by Electrictans, Ratl- 
way Men, Motorists, Mechanics, Horsemen, 
Sportsmen. Noten 
Sent postpaid in U. 8. for $1.75 (add 5c if insured). 

Highest quality construction. fully guaranteed. 


EFlican Specialty Co. 874 Merchants Bank Bldg, 


Indianapolis, Ina. 


PZIP-ZIP 283 4ors 


ool The Greatest 60 Ct. Article on the Markete 
: Shipped right from the factory the same 
y day we receive your order. The Prong is 

” made of beautiful metal; never break or 

1 wear out ; scientifically made and 
* best workmanship. Fhe rubberg 

y are elastic and fasting, with J¢ 

lenty of pep and foree. Zip- 

ip, completa. only SOc pre- 

‘paid. Besure the name Zip- /7 
ip and our address appear 

] On the article you buy. Order 

rom us or any Sporting Goods 

Store in your city. Send Stamps, 

Coin or Money Order. 
AUTOMATIC RUSBER Co. 

COLUMBIA, S. C. 
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The Areascope—the Combination Triangle 
with a Brain—will multiply, 
percentage and proportion. sotve all problems 
in iuigonometry and geometry, draw symmetri- 
cal figures, plot ares, etc. 
rule, Simple to operate. 
TRANSPARENT TRIANGLE, PROTRACTOR and 
THREE RULES. 
West Point, U. S. Aeronautic Schools, ete. 
cents Postpaid. Order today before you forget. 


Dept. J, 


July, 1919 
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ELECTRIC MOTORS | 


They Save Power—Increase Shop Efficiency—Uses are 
Practically Unlimited. HB Ball-Bearing Motors fur- 
nish ideal power fur garage, machine shop or fac- 
tory. They operate lathes, drill presses, grinders, air 
combressor, ete. Economical, absolutely trouble proof, 
amply designed to meet every requirement, Sizes one 
to 15 h.p. Make big power saving, require practically 
noattention. Easy to install & operate. 

5 $20 Puts anyHB Ball-BearingMotor 

in Your Shop. Chocse the Size You 

Balance oneasy monthly terms. If tn 

doubt about requirements, let ony, ser~- 

wie ePartment advise you. Stute 


what machinery you wish to run and 
type of current available. Pin this ad 


to your letterhead and mail TODAY for 
completetinformation. We also furnish 
Battery Chareingdeen, Generatoraetc, 


Monee BROTHERS COMPANY 
72 Troy, Ohio 
Sueoseast ul Manufacturers Since 1893 


“Hang Your Own Lighting Fixtures” 


One Light Bracket $1.05—4 Light Shower $6.15 
Semi-Bowls $5.85—Plate & Ball 85¢c, complete 
with glassware, Wired, Fine finishes. Send for 
Photos complete Line. 


ERIE FIXTURE SUPPLY CoO. 
Sta. C., Erie, Pa. 





MAKE A MOTOR_CYCLE OUT 


Oe YOUR BICYCLE 


with a STEFFEY MOTOR. Easy 

to attach. Fits any wheel. More 

mm STEFFEY’S in use than _ all 

4 others. Send stamp for circulars 
“am and low factory prices, 
- Agents wanted. 


STEFFEY MFG. CO. 
Dept. E. 5025 Brown St., Phitadetohia. Pa. 


UMAKEM 


Airplane Workchest, containing aircraft work table with 
mitre cutting board and length gauge, steel drill, steel 
hammer, Model Maker’s steel square, screwdriver, sand- 
paper block, 10” seroll saw, together with finest quality 
reed and bass wood, aluminum, silk, para rubber, full 
set of blueprints, directions. and all fittings for building 
one 86” Bleriot Model flying Monoplane. Price $10.00. 
Other UmakeM Outfits 50e to $50. 


W. R. PRICE, Inc. 


No. 2 UmakeM Buitdtng, (27 Fifth Avenue, New York 


BIG MONEY SAVINGS FOR YoU 


« Used and penny Proterese|sa. single and twins, 


to $1 Usae ed bieyclea, $6.00; tan- | 


nea guaranteed 
good epee order. New bi- 
cycles and motorcycles at Fac- 
ub tO prices. You save dealers’ 
= profits. Motore ce and auto- 
i it FF} moblie tires 00, Complete 
“line of parts and eup lies. 
fi haninger oo bol ee 





divide, figure 


Superior to any slide 
Also includes a 


Used at Columbia University, 
Only 85 


L. J. LEtSHMAN CO., Ogden, Utah 





Are You Preparing 


for one of the thousands of opportunities wait- 
ing for folks who get ready? Develop that 
‘Dormant Talent” in you, to the point where 
you will see opportunities. Our plan (worth 
hundreds) costs you $5.00——send Post Office or 
Express Money Order now. 


STUDENT HELP BUREAU  Sprirgville, N. Y. 


PHOTO CRAFT 


THE NEW PHOTOGRAPHIC JOURNAL 
Devoted to the Art of Picture Taking and 


Nature Work with the Camera. 


Four Competitions with Valuable Cash Prizes 
Leading to a Fifth. 


Send 10c for three months’ trial subscription. 


Photo Craft Magazine, Ann Arbor, Mich. 


EASIEST SHORTHAND 


Learnin 8 evenings home e study: 
then acquire speed 

_ Shorthand, ‘Amazingly sim aries 
sh easy. Approved by experts 

al Gictation, messages rae 

‘a pidly as spoken, "after ‘brief 

Hw pleasant practice. Favorite me- 

thod for personal nse; make notes 

t lectures, meet ings: ip In any 

help fn _an 
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window of mica in the front of the furnace 
allows inspection of the operation. A direct 
current feeds the coils of the big magnet 
located immediately outside the iron shell, 
and an alternating current is connected 
with the electrodes. This current is one of 
5,000 volts, 50 cycles to the second. The 
most striking features of such a furnace are 
its simplicity and its durability. There are 
no movable parts. When in uninterrupted 
operation the electrodes are changed every 
three or four weeks, while the refractory 
lining is removed once or twice a year. Re- 
pairs are easy to make. 

When in operation, a glance thru the win- 
dow reveals the intensity of the reaction 
going on at a temperature of over 3,000° C. 
The result of the process is measured by 
the percentage of nitric oxid contained in 
the air issuing from the furnace. 

Chemically, the reaction in the furnace 
between the oxygen and the nitrogen of the 
air is represented by the equation 


Ne + O2 = 2NO 


That is, one molecule of oxygen unites with 
one molecule of nitrogen to form two mole- 
cules of nitric oxid, a colorless gas. 

The nitric oxid unites readily with free 
oxygen, at temperatures below 620° C., to 
form nitrogen peroxid, a brown gas, with 
the formula NO, at temperatures above 





Sectional View of Birkeland-Eyde Electric 


Furnace Used tn Fixation of Atmospheric 


Nitrogen. 


140° C., and the formula N-Os,, at low tem- 
peratures. The peroxid condenses at 22° C. 
to a liquid which at —30° C. congeals to a 
mass of colorless crystals. As the tempera- 
ture falls from 140° C. the number of mole- 
cules of NO; in a given volume steadily in- 
creases, as shown by the increase in density 
and the change in color from a deep brown 
to a reddish brown, and then to a yellowish 
brown, At 60° C. half of the molecules in 
the gas are of the formula N2O,.. At 28°C. 
they constitute 80 per cent. 

When the peroxid comes in contact with 
water it is dissolved and reacts, forming sit- 
tric acid and nitrous acid, thus: 


2NOz. + H.O = HNO, + HNO, 


With an excess of peroxid the nitrous acid 
is oxidized to nitric acid and nitric oxid is 
liberated : 


NO. 4- HNO, = NO + HNO, 


The net result of these two reactions is that 
two-thirds of the nitrogen peroxid is trans- 
formed into nitric acid, according to the 
equation: 


The liberated nitric oxid, in the presence of 
oxygen and water, repeats the cycle of 
changes given above, so that theoretically it 
is possible to change to nitric all the nitrous 
oxid in the current of gas issuingsfrom the 
nitrate furnace. 
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This Is the School 


Where Practical, Applied 


ELECTRICITY 


Is taught in all its phases, quickly and 
thoroughly. The faculty of Electrical 
Engineers and Practical Experts will 
enable you to 


Become an Electrician Here in One Year 
Or Learn an Electrical Trade in 6 Months 


Laws and principles of electricity,— 
together with practical 
problems, actual training in laboratory 
work and electrical machine departments 
embracing design, assembling and oper- 
ating of motors and testing apparatus 
of all kinds,—all these broad facilities 
and thorough methods of instruction 
prepare you to become an expert Elec- 
tricianl in one year, or, in six months to 
master one of the Electrical Trades. 


Success and rapid advancement in the great 
electrical field will result from your training at 
this school. Determination and ambition are 
the chief requisites for entrance. Clip the 
coupon below and mail it NOW, for complete 
details and illustrated catalog. 


“Earn While You Learn” if you so desire. 
We will secure part-time employment that will 
give you actual shop experience and at the same 
time help defray your living expenses. No 
interference with school hours. Our catalog 
explains in detail. The coupon wil! bring it 
to you. 


School of Engineering 
of Milwaukee 
An Electrotechnicians Institute 
Department of Practical Electricity 


94-373 BROADWAY, MILWAUKEE, wIs. 
Junior and SeniorR.O.T.C. Units Established by U.S. Govt. 


lectures and: 





T “T 
,; MAIL THIS COUPON NOW , 





School of Engineering of Milwaukee, 
94—-373 Broadway, Milwaukee, Wis. 


Without obligating me, please furnish details of 
course (or courses) checked below. 
Electrician 
Electro-Technician 
Electrical Engineer (3 yrs.) B.S. Degresa 


SPECIAL 6 MONTHS’ COURSES 


Draftsman 

Electrical Trouble & Lineman 
Electrical Wireman 

Electrical Motor Repairman 
Telephone Trouble & Repairman 
Electrical Meterman 

Extension Course 


NAME 
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AN EASY WAY TO 
MAKE MONEY 222: 


content to 

: plod along 

on 8 emall salary. Be independent. Go in the tire re- 
ring business, One man says ‘‘I made $60.00 the first 
y."? Others average $200 to $500 a month. Very little 
capital needed. Jobs plentiful. ey motorist a pos- 
gible customer. No experience need We teach you. 


SHALER Tire Repair Outfit 


improved Wrapped Tread Method 
Used by Tire Manufacturers 
Does as good work as the big high 
priced vu cara, outfits. boy 
can use it. It’s the only vulcanizer 
that has Automatic Heat Control, and 
ean’t u ure or overcure a tire. 
BReguires no watching or regulating. 


FREE Book 
“How to Open a Tire air Shop.”” 
Le eee oe 


C. A. SHALER CO. 
2206 Fourth St. | Waupun, Wisconsin 








THE MIDGET SLIDE RULE 
will solve any problem in addi- 
tion, subtraction, multiplication, 
*, division and proportion. A Log- 
Log Scale gives any roct or power 
aof any quantity. Gives Logarithms, 
7 Sines, Tangents, Cosines, Cotan- 
rrr. gents and the decimal equivalents 
of fractions to six res. It is 
"i frease and water proof and will 
* give years of service. This rule is 
, not to be compared with the paper 
utility rules which sell fer $1.00 
is and are put together with paper 
fasteners, It is sccurate, simple 

to operate and comparison shows that it is undoubtedly the 
fastest and most complete rule made. Our refund guaran- 
tee protects you from losa or disappointment. An instruction book 16 
Ere A tobe MST Gohiee casted Hog P10. Whee Oo: 

ela: oate : . = 

luloid 1.25. Leather Case SOc extra. eond for cecaibaie ‘of 


Slide Rules. Your money back Citson Slide Rule Co., Niles, Mich. 
Send 'To-day for the 


“Electrical Worker's Friend” 
An electrichl book of 66 motor $ 3 50 


drawings with complete instruc- 
valuable book. 






tions for rewinding and reconnect- 
ing A.C. motors. Special at 
Or write for fuli particulars of this 


SMITH & SMITH PUBLISHING CO. 
1524 LOWRIE ST., N.S., PITTSBURGH, PA. 





SMALL ENGINES 


Perfected Gasoline Engines— 











, 1 and 1 h. p.—for Farm 
By Shop use. Price, $27.50 
and up. <A 


Iso 
WASHING MACHINES 
We ship on trial. Send for 
Booklet and Special Offer. 
SIEVERKROPP ENGINE CQ, 
1401—19th St., Racine, Wis. 
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Says the Master Mechanic, The Greb 
Automatic Grip Puller is a One-Man 
Puller—Quick-acting, strong and sim- 
ple in the extreme, May be locked in 
any desired position. A combination 
of two or three arms. Heavy Duty 
Size capacity 1” to 18”—Junior size 
eapacity 1” to 7”. Two sets of jaws 
furnished with each size. 

If your 


Ten Days’ Trial dealer or 


Jobber does not have them we will send you 
one. it ten days. If not satisfactory, 
return to us and we will refund your money. 
We also make the G 


REB RIM TNOu. 
THE GREB CO., 230 State Street, BOSTON 


FXPERIMENTS 


In—Science, Electricity and Invention 
256 Pp., by P. Edelman, $1.50 Ppd. 
Here is the big illustrated 
how to make and do it book you want. Full of 
stunts, home | laboratory wonders, models, etc. 





Edelman Publishers, (802 Hague Ave.. St. Paul, Minn. 


MARKO 


STORAGE BATTERIES 


ARE GOOD—TRY ONE 


Paul M. Marko & Co., Inc. 


1402-1412 Atlantic Ave. 
Brooklyn, N. Y. 





IN Se OF TYRES Inner Armor 
for Auto Tires, ee ee ie ae blow- 


i ; outs and , in any. tire. 
ce dé sold. [ustulin free” Agents wanted, 


DepLes,Cincinnati 


y Amer. Accessorian Go, 
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(Continued from page 230) 


principle an insulated, two-pole circular 
switch for controlling 16 gap units. It per- 
mits the quenched discharge to take place 
between any number of gaps from 1 to 16, 
but allows the group of gaps used to be 
selected at any available part of the series 
of gaps, and shifted by the simple rotation 
of two hand wheels at once, as a_ unit. 
Each gap unit is air-tight, self-contained, 
and may be renewed independently of the 
rest by hand. The circuit is automatically 
and instantly closed after the break made 
by removal. Each gap is mounted in a 
vertical 
plane, in two 
horizontal 
rows of 
eight gaps 
each. Each 
gap unit con- 
sists of two 
brass discs 
with highly 
polished sil- 
ver annular 
rings which 
are soldered 
to the discs. 
They are 
separated by 
fish - paper 
gaskets, each 
gap being 
set to spark 
at 1000 volts. 
One of the 
most impor- 
tant pieces 
of apparatus 
on the panel 
is the coup- 
ler and wave 
changer, 
consisting of 
a fixt pri- 
mary coil 
and movable 
secondary 
coil. They 
are designed 
to have cor- 
responding 
turns as tun- 
ing points 
in each, 
making sim- 
ultaneous 
contacts with 
two rotating 
selector 
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DC: protective 
opphance 


arms. 
The three 
openings at : 
Hook-Up of New Simon Quenched Gap Panel 
the left-hand tensively Used in Naval and Commercial Sh 
side of the Stations. 


AN ELECTRIC SHOOTING 
GALLERY 


(Continued from page 222) 


rection of rotation, thus hauling the target 
carrier to the rear of the range. Of course, 
behind the target there may be arranged 
the usual plank in which the bullets can 
imbed themselves. A _ piece of two-inch 
plank is very serviceable for the purpose, 
and where there is the least danger of any 
one passing behind the partition or behind 
the targets, the planking should be made 
about five feet high and three to four feet 
wide, and this in turn backed up by 1/16 to 
1% inch steel sheeting. 
Where hard-shooting pistols or rifles are 
used, it sometimes becomes necessary to 
back up a plank target such as this, backed 
with a wall of sand about 2 to 3 feet thick. 
—Photo courtesy General Electric Co. 
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coupler in Fig. 1 show the wave lengths, 
the correct wave length being read only at 
the center or bottom opening. | 

The thermo ammeter is used 1n connec- 
tion with the Weston shunt-block, one end 
being grounded to the panel frame. It 
reads from 0 to 15 amperes. 

From actual operating tests at full power, 
this set will radiate from 15 to 18 amperes 
antenna curent and has a daylight trans- 
mitting range of approximately 1000 miles, 
under normal conditions.—Photos courtesy 
Emil J. Simon. 
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GENERAL SQUIER WINS FRANK- 
LIN MEDAL. 


At a meeting of the Franklin Institute 
held on Wednesday, May 21, Major Gen- 
eral George Owen Squier, Ph.D., Chief 
Signal Officer of the U. S. Army, was pre- 
sented by the Institute with the Franklin 
"Medal for important work which he has 
done during the war in the Signal Corps 
Branch of the Army. 

In addition to this a Franklin Medal was 
also presented to Major General James 
Douglas McLachlan on behalf of His Bri- 
tannic Majesty’s Government for Sir James 
Dewar, Jacksonian Professor of Experi- 
mental Philosophy, University of Cam- 
bridge; Fullerian Professor of Chemistry, 
Royal Institution, London, for important 
work which he had done for the British 
Government in the World War. 
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“I Would Not Part @ 
with it for $10,000" 2 


So writes an enthusiastic, grateful A a, 
customer. In like manner testify over , 
100,000 people who have worn it. Con- 
serve your body and life first. : 


The Natural 
Body Brace 


Overcomes WEAKNESS and 
ORGANIC AILMENTS of 
WOMEN AND MEN. 
Develops erect, graceful figure. 
Brings restful relief, com- 








fort, ability to do things, Chil 
health and strength. 
Wear It 30 Days Free dren 

at Our Expense Also 


Does away with the strain and pain of standing and 
walking; replaces and opr misplaced internal 
Organs; reduces enlarged abdomen; straightens and 
strengthens the back; corrects stooping shoulders; 
develops lungs, chest and bust; relieves backache, 
curvatures, nervousness, ruptures, constipation. 
Comfortable and easy to wear. 


Keep Yourself Fit 


Write today for illustrated booklet, measurement 
blank, etc., and read our very liberal proposition. 


HOWARD C. RASH, Pres. Natural Body Brace Co. 
286 Rash Building SALINA, KANSAS 


SPECIAL KON-VER-TER SLIDE RULE 
The Hamilton Improved circular 
slide rule has over graduations and 
over 1800 figures and letters on it, and 
je anengineer’s hand book andslide rule 
d. Itie 5.4 inches in diameter. 
It will subtract, divide, multiply an 
| add fractions or decimals of an inch 
4) can be used as a decimal equivalent 

, table, constructed of three disks and 
} double transparent celluloid rider. 
Decimal equivalants given to #ix places 
fin ures, Zivee sines, co-aslnes tan- 
gents, co-tangents, secants,co-secants 
versed alnes, co-versed sinea, square, 
cubeand fifth roots with ail their pow- 
era, finds the ares, circumference and 
diameter of circles directly. 

@ Log scale has 1000 graduations, 
The DE LUXE rule may be bent double 
without injury, try this with i 
terial auch as metal. as Bo clums 
operating attachments and will work 
Proportions, 

The KON-VER-TER {s artistic as 
well as useful. In use all over theU.S., 
4 Canada, Mexico, Cuba, Porto Rico, 
j Panama, Bermuda, Hawaii, Philip- 
: pines, Australia and New ‘Zealand. 
structions with rule. 

Beautif ul sold embossed | black ie 
erette case, 60c extra. 

ITY RULES$1.00. SPECIAL DE Ux 

RULES white rors celluloid $2.60 P.P. 
eC, HAMILTON & Co. 

Dept. B 7 Water St., Boaton, (J.S.A. 











Boys, Build This Car. This nifty 
little Car driven by gasoline motor, 
can be built by any boy. Parts are 

furnished by us and are very 
cheap. nd 26c for building 
Jans and price list of parts show- 
i ing how to build thia lad’s car. 


SYPHER MFG. CO. 
156 Warren Street 
TOLEDO, OHIO. 










35 Miles 


per hour 


Is Record 
of this 
Car 
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Pr acts, Fa . DENTAL 
j 1 
een ST 8 Mair ee ee 
S06 S. Wabash Ave., Chicago, lll. 
LEARN MECHANICAL DENTISTRY—DEMAND UNLIMITED 
A paying professional trade: You will be a trained dental 
mechanic and receive our diploma when competent. Stu- 
dents given advantage of thoroughly up to date laboratory, 
and services of graduate Dental Surgeons on practical cases. 
No effort spared to place graduates advantageously. No age 
limit. Day or Evening. Individual instruction. No educa- 
tional requirements. No book or home study. Easy terms. 
Highest references. Especially attractive proposition to those 
who write at once for catalog H. 














You can learn by our modern and orig- 
ginal system of instruction every part 
of the Watch Repairing Trade at home 
| ag good or better than at a shop. You 
can earn money while learning and secure a 
well paying position or start ja bualiness after 
completing our course of instruction. Good 
wetch repairers are always in demand and earn 

om to $85 per week. For particulars 


= 2 apply to the 
Milwaukee School of Watchmaking 166 Mason St., Milwaukee, Wis. 


% SAVE 25% to 60% 


ae 7, lightl ed 
7 S = =©=SsSGRAFLEX-KODAKS 


a” Cameras and Lenses of every description. 
Equal to new. Save money. Write now for 
Free Bargain Book and Catalog 
listing hundreda of money-saving bargains tn 
slightly used and new cameras andsupplies. All 
oods sold on 10 days’ Free Trial. Money back 
not satisfied. You take no chances dealing 
with us. e have been In the photographic 
businesa over 16 years. Write now. 


CENTRAL CAMERA CO., Dept. 177 124 S. Wabash Ave., Chicago 


TYPEWRITERS 


UP. ALL MAKES. SAVE $25 TO $S0on 
rebuiltat the Sachory by the well-known *YoungProcess.’’ 
Sold for low cash—Installment or rented. Rental applies 
on purchase price, Write for full detaiis and guarantee. 
Free trial. YOUNG TYPEWRITER CO., Dept. 820, Chicago 
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speaker, Each afternoon the Navy Depart- 
ment at Washington sends by wireless the 
correct time to ships at sea. This message 
was picked up on several occasions arid 
transmitted to the crowd at the “Way.” 

The loud speaker equipment employed at 
the “Way” was the same as that used 
aboard ships of the U. S. Navy during the 
war to make orders heard in every part of 
the ship. 

The speakers’ stand at “Victory Way” 
was in the center of the “Way.” On this 


' stand there was a small and extremely sen- 


sitive transmitter—so sensitive that it was 
not necessary for the orator to talk into it. 
It comprised a battery of three micro- 
phones. He merely talked in front of it, 
and the sensitive transmitter carried the 
electric current, whose variations repre- 
sented his enunciations to the control room 
at the rear of the speakers’ stand. There the 
amplification apparatus boosted the sound 
waves 7,500,000,000 times and shot it out to 
the loud speaker receivers, one hundred and 
twelve of which were strung above the 
heads of the audience, twenty feet apart, 
up and down the whole length of the 
“Way.” The amplifiers comprised a large 
number of Audions or so-called talking 
bottles. These receivers were very sensi- 
tive telephone receivers of special design, 
with large megaphones or horns, to make 
the speech audible to those standing below. 
The area covered by the loud talkers was 
about 60,000 square feet. 

The transmission of the speech from 
Washington, however, involved much more. 
The speakers at the National Capitol used 
a special telephone set and, of course, they 
also had a loud speaker receiver, so that they 
might hear the applause from New York. 

In the case of the message from the 
Dirigible C-4, the transmitter on the speak- 
ers’ platform was connected, not only with 
the loud speaker receiver, but with wireless 
as well, which transmitted waves to the 
radiophone aboard the dirigible. 

The antennae for the radiophone com- 
munication were stretched between the 
Hotel Avignon and the Railroad Y. M. 
C. A. Building, which are on opposite sides 
of “Victory Way,” with a wireless apparatus 
in the latter building, from which the mes- 
sages were wired to the control room and 
the loud speaker circuits, 

The control room was elaborate and con- 
tained a mass of wires and switches and 
special electrical devices, developed by en- 
gineers of the Bell Telephone System. This 
room contained the amplification apparatus, 
means for generating the electric current 
use, and switching devices used for con- 
necting with the long distance wires to 
Washington and the wireless. 

Electric locomotives past beneath the 
street in the tunnel of the New York Cen- 
tral Railroad. To avoid electrical disturb- 
ances from these, the control room was 
completely covered with sheet iron, which 
was grounded, so that the control room was 
isolated electrically, Also the amplifier bulb 
cabinets were suspended from the ceiling 
on rubber cords. 

No loud speaker receivers were placed 
within eighty feet of the speaker on the 
platform, because in that case the speaker’s 
voice, as it came from his throat, and as it 
poured down thru the loud speaker receiv- 
ers, would play a race in which the sounds 
from the receivers would reach the auditor 
first, because of the fact that electrical 
waves travel at a far greater rate of speed 
than mere sound waves. If loud speaker 
receivers were near the orator, the result 
would be a bedlam of sound, as the words 
overlapt one another. 
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Employers everywhere are looking for skilled 
draftsmen. They are offering good salaries to 
start with splendid chances for advancement. 


Drafting offers exceptional opportunities to a 
young man because drafting itself not only com- 
mands good pay, but it is the first step toward 
success in Mechanical or Structural Engineering 
or Architecture. And drafting is just the kind of 
work a boy likes to do. There is an easy delightful 
way in which you can learn right at home in spare 
time. Forz28 years the International Correspond- 
ence Schools have been giving boys just the train- 
ing they need for success in Drafting and more 
than 200 other subjects. Thousands of boys have 
stepped into good positions through I. C. S. help, 
but never were opportunities so great as now. 


Let the I. C.S. help you. Choose the work you 
like best in the coupon, then mark and mail it. 
This doesn’t obligate you in the least and will bring 
you information that may start you on a success- 
fulcareer. This is your chance. Don’t let it slip 
by. Mark and mail this coupon now. 


ee eee eee eee TEAR OUT HEA oc wos eee 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 6193, SCRANTON, PA. 
Explain, without obligating me, how I can qualify for the 
Position, or in the subject, before which I mark X. 


MECHANICAL DRAFTINA SALESMANSHIP 
STRUOTURAL DRAFTING ADVERTISING 
SHIP DRAFTING 
ELECTRICAL DRAFTING 
ARCHITEOTURAL DRAFTING 
SHEET METAL DRAFTING 
BOILER MAKER DRAFTING 
BRIDGE DRAFTING 
MAOHINE DESIGN 
ELEOTRI0AL ENGINEER 





| I TRAFFIO MANAGER 
Railway Accountant 
| 1}G@OOD ENGLISH 
Teacher 
Oommon School Subjecta 
_| Mathematics 
OIVIL SERVICE 
a] Railway Mall Clerk 
_ AUTOMOBILE OPERAT’@ 
Auto Repairing 
PLUMBING AND HEATING 
I Texttle Overseer or Supt, 
_| CHEMIST 
| Navigation [Frese 








MEOHANIOAL ENGINEER 
_|Machine Shop Practice 
_|Gas Engine Operating 
\O1IVIL ENGINEER 
Surveying and Mapping 
STATIONARY ENGINEER 
_| Marine Engineer 
ARCHITECT 

Contractor and Bulider 
Concrete Builder 
Structural Engineer 
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F) Poultry Ralsing |"|Itailan 
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Oice of 44 styles I 
sizes in the fone ‘ime 6 


Delivered you FREE. 


3. SF “RANGER” bicycies, sh 
te log. "We pay all thetioig free Ce ts 
A | 2 _ a ° . 
eid F i from Chicago to your town, are 







= 30 Days Free Trial 272 
Wabicycle you select, actual riding test 
es] your own town for a full month. 
iDa ee Pay until you pet our great 
new offer and low Factory- 
Liirect=To-Rider terms and prices, 
, TIRES LAMPS, HORNS, pedala, 
- | single wheels and repair 
ca parte for all makes of bicycles at 
half usual prices. No one else cen 
fotfer such values and such terms. 
SEND NO MONEY but write today 
Catalog. it's free 






















158 Genulne Foreign Stamps—Merxican War 
Issues, Venezuela, Salvador and In- 10¢ 

dia Service. Guatemala, China, ete., only ° 
m 100 all diff., fine, (5¢; 200 all diff., 25¢, FINEST 
to 80%. AGENTS 
, ears. C USSMAN SraMpros pase eT 

ST. LOUIS, MO. ; 
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E have in the past held many extraordinary sales, but we be- ¥ = We have bought a large block of these goods and have a large 

lieve that the present one eclipses all by the wonderful values z RUSH . quantity of every item on hand. Immediate shipment can be made 
cuits Eo oo act sy net eatin : c ae — ‘ = on all of the goods in practically any quantity within reason. 

pParatus. ery Pi e ar P = Cut out and attach = ; on " 

ment that for one reason or another was discontinued by the tele- = to your order. It = pe open within aoa four hours will be ae a you — the 
phone companies. If you wanted to buy any of the pieces which we = will | . ‘thin = adjoining coupon. 8 coupon Saves you Several days and your 
offer herewith, from the manufacturers, the price would at least be g Wilk leave us within s order will then be consldered a rush order. We guarantee every 
ten times what we are asking for it. You can readily ascertain this = 24 Hours, = Diece to be as represented, and we will refund the money if goods 
for yourself by looking over our wonderful prices. 7 annneecseaneeesnsbacndseceeneuacetd are not exactly as claimed by us. 


_No. § TELEPHONE RELAY. 1500 chms—has two NO. 5 REPEATING COIL (Transformer). This is telephone work, and you will even find it sensitive 
silver-contact springs and is very sensitive. Can be a standard small repeating coil and is used by all enough for short distance wireless work. 
used wherever a sensitive relay is needed, It is ad- telephone companies. It has 4 different windings and No. 7 Bell Telephone Receiver—ship- 


ping weight, 3 lbs. PHO, oon atria .aPOSOU 

NO. 8 STANDARD TELEPHONE RECEIVER with 
Metal Head. This receiver is made by Stromberg 
Carlson Co., with genuine hard rubber handle and 
ear cap. A very good fool-proof a3 well as sensitive 
receiver that cannot be put out of order if you try. 
Used for the same purpose as No. 7 Telephone BRe- 


ne rae 9007S 


No. 8 Standard Telephone Receiver— 
(Close Core Trans. 


shipping weight, 3 lbs. Price......... 
No. 9 IMPEDANCE COIL 
former), This is a very fine little transformer and is 
used extensively in connection with telephone work. 
It is in reality an A.C. transformer for which you 
would pay $5.00 if you had it made to order. The 
primary has 0.15 ohms, secondary 2000 ohms. It 
can be used for a variety of purposes that will sug- 
gest themselves to every experimenter, Can be used 
successfully to boost wireless signals. Also in con- 
nection with audions, ete. An A-1 instrument. Size 


3 x 3 inches. 
$0.65 


justable and can be used for a variety of purposes. 
No. 1 Relay—shipping weight, 2 lbs. $1 50 


WPICS ee ee cree ee ee ee ee eee 
NO. 2 STANDARD TELEPHONE Induction Coil, 
Primary 1 ohm, Secondary 55 ohms, Used wher- 2 
ever you need a good induction coil, Has primary 
and secondary and iron wire core: fibre heads. 
No, 2 Induction Coil as described— $0 50 
shipping weight, 2 lbs. Prico...ssccoeescoeeet ~® 
NO. 3 STANDARD RESISTANCE wound with 
German silver wire—4,500 ohms, can be used as a 
choke or plain resistance, and has many other uses 
that readily suggest themselves to the experimenter. 
No, 3 Standard Resistance as de- 0.40 
6cribed—shipping weight, 4 oz. Price......... ° 


NO. 4 HORSESHOE MAGNET, size 3% _ inches 
wide x 5 inches high. Will lft about 1 lb. Quality 
pee a ued On meets re eens the best. 

70. orseshoe Magnet — shipping 
welght.. 2 lbs: Price..cis.s00 cweosesceees $0.30 


eight contacts. Entirely enclosed in iron. The re- 
sistance being respectively 72 and 120 ohms, and 90 
and 100 ohms. Diagram is furnished. Can be used 
for wireless, for boosting signals, etc. 


lbs, Price A RCAC en ee : 


NO. 6 2 M.F. CONDENSER. This is a standard 
telephone condenser &@nd has % microfarads. Con- 
denser comes in neat metal casing. This condenser 
is used in connection with spark coils to absorb the 
vibrator spark. Invaluable for test buzzers to absorb 
spark and make the sound of buzzer more steady, Is 
also used by every experimenter in connection with 
wireless where @ fixed capacity is needed, Several of 
these condensers should be in every experimenter’s 
date lon: : ut 

0. ondenser, \% M.F.—shipping 
weight. 1 Ib. oper a MB abipping $0.90 


NO. 7 DOUBLE POLE BELL TELEPHONE RE- 
CEIVER—hard rubber casing with 4 ft, cord and a 
tips. Standard 75 ohms—very powerful magnets. This No. 9 Impedance Coil—shipping weight, 


2 ibss “Price... scsos< 
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receiver can be used in connection with any ordinary 






It works on 
66.6 cycles and any magneto will Operate it if run at 


NO. 12 POLARIZED RINGER with Bells. The polarized and has a powerful magnet. 
resistance of the two coils is 1250 ohms each. The 
armature iS perfectly adjustable. Bell will work on 


any magneto. We also furnish blue print with Tringer 


NO. (0 MICROPHONE AND S8RACKET, An A-} 
sensitive microphone of the carbon grain type, Has 
hard rubber mouthpiece and enamel steel bracket, the 


; : : tg : a certain speed. A very finely built instrument. Re- 
instrument being 10 inches long. This microphone, in 


sistance of each coil being 200 ohms. Can be con- 





connection with our No, 7 or 8 Receiver, will con- 
stitute a complete telephone outfit, good to speak 50 
miles or more, at a remarkably low price, 

No. 10 Microphone and Bracket—ship- $1 00 
ping weight, 5 lbs. PYiCG icc cccvctcesecccces > 


NO. 1! REPEATING COIL (Transformer). A 
standard repeating coil used for telephonic work. 
The coil windings are encased in an iron tube 2% 


showing how a first class polarized relay can be made 
by anyone using only a few pieces of metal and 


Screws. $1 50 


No, 12 Polarized Ringer with Bells— 
This is 


shipping weight, 2 lbs. Price...... 

NO. §3 POLARIZED RINGER with Bells. 
the same kind of ringer as the No. 12, except that it 
is not adjustable and that the resistance is less. 


eos eteetoser 


verted into a polarized relay by substituting a very 
fine leaf spring instead of the heavy one furnished. A 
most interesting instrument with which to experiment, 


No. 14 Harmonic Ringer — shipping $1 60 
weight, 4 Ibs. Price. eeeeovrvpeeeoeeeeae ee eeu trereoegee ® 
NO. 15 RINGER without Bells—630 ohms. This 


also is a Dolarized ringer and has an adjustable 
armature. ‘The adjustment is done by means of the 


top screw, A beautiful little instrument. With this 
instrument, too, we furnish a blue print showing how 
a polarized relay can be built. You should have 
several of these beautiful little instruments. They 
are worth their weight in gold; the powerful magnet 
alone being worth more than the price we ask for 
the entire instrument, 


No. 15 Ringer—shipping weight, 2 Ibs. 
Bice es ei ey ee eee 


First class in all respects. Blue print furnished with 
this to meke polarized relay same as with No. 12. 
Solenoids on this ringer are worth more than the 
price we ask for the entire ringer, and do not forget 
@& powerful magnet that goes with it. 

No. 13 Polarized Ringer with Bells— 


inches in diameter. There are eight terminals for 
the four windings to connect to and the instrument is 
invaluable in connection with radio work to boost up 
Signals, audion work, etc. Many interesting uses will 


be found for this coil. MResistances are: 100, 120, 1 00 
shipping weight, 2 lbs. hie ° 


145, 175 ohms. 
$2.00 NO. 14 HARMONIC RINGER. ‘This ringer is also 


No. 11 Repeating Coil—shipping weight, 
S lbs. Prices cece nose cs 

No. 55 5-bar magneto, 110 
Volt A. C. Generator 


This is one of the most powerful magnetos ever 
built, when manufacturers could afford to put 
good stuff into them; equipt with transmission, 
make and break, etc. Transmission wheels are 
all brass, crank handle furnished, This magneto, 
as well as the other ones listed below, will light 
a 110-volt lamp merely by turning the crank 
handle slowly. Whlle this magneto gives alter- 
nating current only, it can be rewound so it will 
light up a number of four, six and 10-volt lamps, 
alt depending upon the thickness of the wire you 
wind on the armature. As we furnish these mag- F es 
metos, they will give a powerful alternating cur- se : als 
rent and you will not be able to stand the current 
when grasping hold of the terminals. This makes 
an ideal shocking machine. All our generators 
i can be transformed into a direct current machine 

. by equipping it with a home-made commutator. 
Machines @re A-1 in all respects and every experimenter should have one of them in his shop. 
Many other experiments which can be Performed with this machine will readily suggest themselves 
to any experfMenter. The magnets furnished with these generators are very powerful, each one 
being able to lift one pound easily, 


eee @OCr ser eaeesesrone 





Complete 
Wall Set 


This is a complete com- 
mercial telephone station. 
The cabinet is of polished 
oak, piano finish, within 
which is contained the pow- 
erful magneto, the 300 
Ohm polarized ringer, and 
induction coil. The mag- 
J neto is exceptionally effii- 
, clent, being of the two 
bar type with brass 
gear transmission. The 
extra sensitive microphone, 
mouthpiece and two gongs 
are mounted on the front of 
the cabinet, giving the 
entire instrument that de- 
sirable appearance of com- 














No. 26 


4 Pactness and _ efficiency. 
on NO. 55 5-BAR MAGNETO GENERATOR as described—shipping weight, 25 lbs. - $4 00 Ritirantsed 40: work Ae 

rice ae eo OC. Cp ee. Be. PC eo 8 18).8) 8 exe ene @P@eeeuneerveaesv ese eer servraeteen rt eeereeeeceeesne teases * st ore 0 D2 66) 28'S FS 2. 8 eve ° 4 Ay 
NO. 33 3-BAR GENERATOR, same as described abuve except that it has only 3 bars, and is 20 miles. The telephone receiver is @ 


double poled ons, and has a hard muibber 


Bpomewhat smaller. x ; : 
No. 33 3-bar Generator—shipping weight, 10 Ibs. Price..... ic htiavenvineaudaleaneeses ¢ 2.00 oS ee ee MEM enL cin cane 
hte 44 4-BAR GENERATOR, same ag No, 55 except that it has 4 bars, and is somewhat whi Wo can Offer with pride to our 

6rmallter. 


patrons at a ridiculously low price. It 


$3.00 


o. 44 4-har Generator—shipping welght, 15 lbs. Price........-cececeeeaure Bree aaraiaie ‘ . : 
NO. 66 6-BAR GENERATOR, same as No. 55 except that it has one more magnet and the tee ae ge eee en eae oe "Sige 
execute is somewhat larger and more powerful. This is the biggest type made and is extremely over all 11” x 10” x 8”. Shipping weight, 15 lbs. 8 00 
powerful, : 
3 No. 66 6-bar Generator—shipping weight, 30 ibs. PricOs os sce ee cee ee@areuase eseeveeeteeeee 4.50 No. 26 Long Distance Telephone SClsiseeuvesenenss $ 
CARBON GRAIN 


SPREaHRBRBABEBRBAEBEEES BB “The Livest Catalog In America’’ 







‘ TRANSMITTER 
=— Our big, new electrical cyclopedia No. 20 is waiting for you. Tosi- 
ELECTRO IMPORTING COMPANY tively the most complete Wireless and electrical catalog in prini today, A oo cesiee o i; 
231 Fulton St.. New York City Ei 176 Big Pages, 400 illustrations, 300 instruments and apparatus, etc. te Se ee 
ig « ** 90 FREE S r 160- . 
I onclose herewith 6 cents in stamps or coin, to gg Big “Treatise on Wireless Telegraphy. 0 FREE coupons for ONC a on wireless ‘telephone 
cover postage, for which please send me vOoOur Jatest page FREE Wireless, Course in ml lessons. A REE Cyclopedia er, sets where a steady | 
Cyclopedia Catalog No. 20 as described, measure 7x54”. Weight % Ib. Beautiful stiff covers. current of % to 1 
ir. ampere is. constantly 
NES NUE eae pion eee ee ey esta eee cine = eae ence 231 Fulton Street required. Sizes over all 
El 3% x 2% inches, Ship- 
ADDRESS ey NEW YORK ping weight, 3 Ibs. No. 6080 Carb 
a 2eb we eh eh ee hh hh hhh hl ' Grain Transmitter as described. i 
MEA TMi vanmes tel an beeee eee ui ta Gare E. E. 7-19 — ARARAAAARAAARAAARAAARAAAAARARALNARAAAAALRAALRAAAALRIAAAAAAARARARAPIPAIS 
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In this Department we publieh: such matter as is of interest to inventors and particularly to 


those who are in doubt as to certain Patent Phases. 
Such inquiries are publisht here for the benefit of all 


If the idea is thought to be of importance, we make it a rule not to divulge all details, in 


cannot be answered by mail free of charge. 
readers, 


order to protect the inventor as far as it is possible to 


Should advice be desired by mail a nominal charge of $1.00 is made for each question. Sketches 
Only one side of sheet should be written on. 


and descriptions must be clear and explicit. 





—. 


Luminous part 


sand paper 





Safeguard Against Taking Poison In the Dark 
Unknowingly, Comprising Luminous Letters 
and Sandpaper Ring Around the Bottle. 
Safeguard for Poison Bottles. 


(327) Floyd Hoskins, Pine Bluff, Ark., writes: 
“Many people have killed themselves with poisons 


taken in a dark room by mistaking them for medi-- 


cine bottles. have an idea to safeguard the 
bottles by putting sand paper around them as per 
illustration. I also think that by having the word 
‘Poison’ placed upon the bottle by means of illumi- 
nated paint, this would be an additional safeguard. 
Are these ideas patentable?” 

. The sand paper idea is quite an old one 
which has been described in the technical press 
Inany times. Sand paper has also been placed on 
stoppers as a caren tel The idea of using illumi- 
nated paint, however, is new as far as we are 
aware, but we doubt very much if a patent can be 
obtained upon it, Applying luminous paint to 
various articles does not make a patentable com- 
bination so far as we know. It would be a good 
idea to get in touch with a patent attorney. 





Electric Clock. 


(328) Ernest Bostwick, JTouisa, Ky., says: 
‘Please advise me whether or not you think I 
could obtain a patent on a clock driven by elec- 
tricity register hours, days, months and years. 

A. Without having the details it is impossible 
to state if a patent could be obtained. There are 
at the present time a good many clocks in exis- 
tence which indicate seconds, minutes, hours, 
months as well as the year. Unless you have a 
fundamentally new device, we doubt very much if 
a patent can be obtained. 





Aerial Torpedo. 


(329) FE, F. Prucha, Howells, Nebr., wants to 
know if his idea on an aérial torpedo and aérial 
bomber and navigator which he has submitted with 
many illustrations and drawings is patentable. 

A. After carefully looking over the drawings, 
we have come to the conclusion that there is noth- 
ing new involved in this invention, nor do we 
think it is practical. There are several features 
shown which may be patentable, but we doubt 
the practicability of the invention. 





Demountable Rim Tool. 


S. W. Snelling, Newark, Ohio, has to 
say the following: “I have a little device that I 
think would be fine for automobilists. With this 
tool, you can take off and put on the demountable 
rim more quickly than it could be done today.” 
A. This seems to be a very good idea, and 
there also seems to be a good market for a tool 
of this kind. We think a patent can be obtained. 


LARPS Ue 


(330) 


IN OUR NEXT ISSUE: 


“How to Develop Your Inventive Ability” 
By Jay G. Hobson. Author of “How to 
Finance and Manufacture a Patent,” pub- 
lisht in our June, 1919, issue. 
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Before disclosing your invention to any- 
one send for blank form “Evidence of 
Conception’? to be signed and witnessed. 





Regular inquiries addrest to “Patent Advice”’ 


A sample form together with printed in- 


structions will show you just how to work 
up your evidence and establish your rights 
before filing application for patent. As 
registered patent attorneys we represent 
hundreds of inventors all over the U, S. 
and Canada in the advancement of inven- 
tions. Our schedule of fees will be found 
reasonable. The form ‘Evidence of Con- 
ception”? sample, instructions ~elating to 
obtaining of patent and schedule of fees 


do so. 


Nicotine Absorber. 


(331) Philip Dubilier, New York, N. Y. 
submits sketch of a new device for cigarette sent upon request. Ask for them,—a post 


card will do. 


ANCASTER ge &ALLWINE 


255 OURAY BLDG., 
WASHINGTON, D. C., 


holders which absorbs the nicotine of cigarettes. 
The idea in main is to have the holder in two 
parts to be screwed together. Between the two 
sections cotton can he placed which absorbs the 
nicotine. 

We see nothing fundamentally new in this 
idea, as cotton or felt absorbers for nicotine have 
been made use of for many years. You might, 
however, obtain a constructional patent. Devices 
of this kind are not as a rule popular with smokers 
as they are very messy to handle, and the cotton 
gets clogged up too quickly. 


eS 








Receiver-Induction Coil. 
(332) Seth Card, Winthrop, Mass., says: 
idea is to have an induction coil in the 


“My 
handle 





iT TO THE MAN WITH 
AN IDEA 


I offer a comprehensive, ex- 
perienced, efficient service for 
his prompt, legal protection and 
the development of his proposi- 


tion, 

Send sketch, or model and descrip- 
tion, for advice as to cost. search 
through prior United States patents, 
etc. Preliminary advice gladly fur 
nished without charge. 

My experience and familiarity with 
various arts frequently enable me to 
accurately advise clients as to prob. 
able patentability before they go to 
any expense. 

Booklet of valuable information 
and form for properly disclosing 
your idea, free on request. Write 
today. 


RICHARD B. OWEN, Patent Lawyer 
164 Owen Building, Washington, D. C. 
2276-8 Woolworth Bldg., New York City 
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Refore disclosing an invention, the inventor should write for our blank 
form “EVIDENCE ON CONCEPTION.” This should be signed and witnessed 
and if returned to us together with model or sketch and description of the inven- 
tion we will give our opinion as to its patentable nature. 

Our illustrated Guide Book, HOW TO OBTAIN A PATENT, sent Free on 
request. Contains full instructions regarding Patents, Trade-Marks, Foreign 
Patents, Our Methods, Terms and 100 Mechanical Movements illustrated and de- 
scribed. Articles on Patent Practice and Procedure, and Law Points for inventors. 
An actual search of United States patents made in all cases before preparing application for patent 
Electrical Cases a Specialty Highest References Prompt Attention Reasonable Terms 


FREE COUPON! 


VICTOR J. EVANS & CO., Patent Attorneys 
New York Offices: Pittsburgh Offices: Philadelphia Offices: 
1001 to 1007 Woolworth Bldg. 514 Empire Bldg. 135 S. Broad St. 
Main Offices: 779 Ninth Street, N. W., Washington, D. C, 


Address . 




















Name........ 








when writing to advertisers. 


Our facilities for securing 
patents enable us to give 
prompt and reliable service at 
reasonable rates. Inventors 


are invited to write to us re- 
garding questions appertain- 


Ing to securing patent protec- 
tion. All matters receive 
prompt attention. Send sketch 
for preliminary examination. 


Books free on request 


A.M. BUCK & CO. 


Patent Attorneys 


205 Second National Bank Bldg, 
Washington, D. C. 


PATENTS 


LACEY & LACEY 


Attorneys-at-Law—Patent Practice Exclusively 
Solicitors of 
U. S. and Foreign Patents 
Trade-Marks, Copyrights 
659 F St., N. W., Washington, D. C. 
Write Us for Our Free Inventors’ Book 


PATENT-SENSE 
Established 1869 






















INVENTORS: Send us sketches or a 
_ model of your invention and a de- 
* scription of the device for advice 
in regard to the best way of ob- 
taining patent protection. Our practical 


experience covers a period of twenty years. Our 
hand-book on patents is sent free on request. All 
communications strictly confidential. Write us today. 


TALBERT & TALBERT 


Patent Lawyers 
4287 Talbert Bldg. Washington, D. C, 


PATENTS 

= j ni ; 4) rs i , | 
Hand Books on Patents, Trade Marks, etc., sent 
free. Our 70 years of experience, efficient service, 
and fair dealing, assure fullest value and protec- 


tion to the applicant. The Sclentific American 
should be read by all inventors. 


i” MUNN & CO., 622 Woolworth Bidz., N.Y. 
Washington Office, 622 F &t., Washington, D. C. 








Patents Promptly Procured 


Send sketch or model for actual search 
of U. S. Patents. Highest references. 
Personal service. Moderate fees. Write 
for Free Patent Book. 

GEORGE P. KIMMEL, Patent Lawyer 


99-V Loan & Trust Bldg. Washington, D_C. 


PATENTS 


Inventors Invited to Write for Information 


and Particulars 
Highest References. Best Results. 
romptness Assured. 


P 
WATSON E. COLEMAN 


Patent Lawyer 
624 F Street N. W. Washington, D. C. 













ELECTRICAL EXPERIMENTER 


of the telephone receiver instead of having the 
magnet run back into the handle as it usually does. 
In other words, I would have a combination tele- 
phone receiver as well as induction coil. Is the 
idea patentable and practicable?” 

We take pleasure in illustrating the device 
on account of its originality. This certainly is a 
clever as well as capital idea. There is no doubt 
that this device will work, altho we think it 
would be somewhat less efficient than the regular 
combination by having the instruments separate. 





Patents and Citizenship. 

(333) Samuel Guyer, New York, N. Y., writes: 
“T have perfected an invention, but as I am not a 
citizen I dislike to ask for a patent. Do you think 
it is safe for me to apply for a patent?’’ 

. You need not he a citizen of the United 
States to apply for a patent. Anyone can apply 
and take out patents, but you will have to tell your 
patent attorney of what country you are a subject. 
This must be stated in the patent application. 
Otherwise, you will have no trouble in obtaining a 
patent, providing, of course, the idea is patentable. 


Astronomical Facts 
for All 


By Isabel M. Lewis 
(Continued from page 217) 





proximate to the total number of stars in 
our system. They have assumed a median 
magnitude of twenty-two or twenty-four, 
far below the reach of existing telescopes, 
and considering that there are as many 
stars below as there are above this median 
magnitude, they find the total number of 
stars to be between seven hundred million 
and eighteen hundred million. 

2. What proof is there that no atmos- 
phere exists on the moon? 

There are no atmospheric phenomena 
visible on the moon, no evidence of storms, 
clouds or erosions of the rocky surface, no 
twilight effects, no haziness of the cusps, 
no signs whatever of the refraction of 
light by an atmosphere. When a star 
passes behind the moon, or is occulted, it 
disappears and reappears with startling 
suddenness. There 1s no gradual fading 
away of the star or change in its color such 
as would be noticed if its light had to 
travel thru atmospheric strata increasing in 
density toward the moon’s surface. All 
shadows on the moon are sharp and black. 
There is no blurring or haziness of the 
outlines. 

At time of solar eclipse there is no dis- 
tortion of the sun’s limb as the edge of the 
moon passes over it such as would arise if 
the sun’s light past thru a lunar atmosphere 
and was refracted thereby. 

Also, according to the kinetic theory of 
gases, the ability of a body to hold an at- 
mosphere depends on its mass and density. 
Molecules of the gases are continually fly- 
ing off in all directions. If their velocity 
exceeds a certain critical amount they may 
escape altogether from the gravitational 
control of the body in question. 

For the moon this “velocity of escape” 
as it is called, is less than two miles per 
second. As the molecular velocity of all 
the gases of the earth’s atmosphere, oxygen, 
nitrogen, etc., exceed this amount, it is evi- 
dent that the moon could not hold these 
gases by its gravitational attraction. 

3. What can one expect to see with a 
three-inch telescope? 

The rings and three or four satellites of 
Saturn, the belts and four satellites of 
Jupiter, the snow caps and most prominent 
markings of Mars and, according to Prof. 
W. H. Pickering, a number of the canals 
of Mars if the condition of the atmosphere, 
or “seeing,” is particularly good; also the 
craters and other markings on the moon in 
great detail, the sun-spots, faculae and, 
with spectroscopic attachment, prominences 
on the sun, the Great Nebula in Orion and 
many beautiful double and multiple stars. 

If the telescope is equatorially mounted 


‘and provided with graduated circles for 


finding and identifying stars and nebulae, a 
most wonderful and valuable storehouse 
of knowledge is opened. 
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Competent Patent Service 


By a Former Examining Official 
of the U. S. Patent Office 


NORMAN T. WHITAKER 


Lawyer and Engineer 


480 Whitaker Bldg. Washington, D. C. 
Branch Office, 87 Nassau St., New York Clty. 


INQUIRIES INVITED 





For Our Line of 

ELECTRIC FARM 
VILLAGE AND TOWN 

* LIGHTING PLANTS 


Good money-making prop- 
osition, liberal commission. 
$300 required. Write for 
_ terms. 

We also sell Garaga 
, a mene eeeraas Batters 

~— a . Battery argin en« 
erators. Motors, Tungar Rectlfers, etc. sae 


WATSON ELECTRIC COMPANY 
Dept, 17, 122 Michigan Ave., Chicago 








Get up-to-date in House Wir- 


_— qe ee 
® @ 
INGI| Save TimE, MONEY, 
ec TIC] an S [ azoR and MATERIAL by using 
ee ee pur oe SENS BLUE nie 
s Contain al] t 
latest diagrams and connections known in house wirln every dingratt 


and connection up-to-the-minute aa used by first class electricians 
for wiring BELLS, BURGLAR ALARMS, LIGHTS, ANNUNCIATORS, FIRE 
ALARMS and ELEcTRIC Gas LIGHTING. These drawings are bound in the 
form ofa fiexlble book (9x 12] for convenience in using on the job. 
Bend for them, and if they don’t make you more efficient asa wireman 
and save you many times their cost as a contractor, return them and 
money will be refunded—you can’t afford to be without them. ONE 
DOLLAB poatpaid. Send for circulars on other seta of wings, 


PATENT SPECIALTY COMPANY 
P. QO. Box No. 583 San Francisco, Cal. 


Combination A. C. and D.C. 


Eight Inch DESK FAN 


detachable plug and 8 ft. of cord. 
Will operate on A.C, or D.C. current, 
106 to 125 volts, 30 to 60 cycles; 
weight 10 Ibs.; black enamel finish: 
height 11% in. A real fan—not a 
toy. Price $6.50. Agents wanted. 


THE TEWNO Co. 


150 Chambers St., New York 


Feldman’s “Geyser” 
Electric Water Heater 


Instantaneous Hot Water 


FELDMAN MFG. CO. 
1500 Times Bldg. New York City 


A NEW AND EASY WAY TO PAINT 


SIGNS and SHOW CARDS 
OUR PATTERNS DO THE WORK 


No experience required. Anyone can paint all Kinds of 
signs, banners, cards, etc., on any surface with our new 
and easy system of lettering. Complete outfit containing 
eight alphabets of letters, assorted styles and sizes from 
two to twelve inches high, also four sets of figures, etc., 
not printed but life size patterns cut out of durable tag 
board which can be used over and over again for years. 
also brushes, colors and book of instructions. $'7.50 
Satisfaction guaranteed. PREPAID 
















ACME SALES CO., Empire Bldg., Denver, Colo. 





Adds and mul- ounce. Mada 





tiplies with of metal and 
speed of expen- celluloid. The 
sive machines. ae ideal pocket, 
Seven columns capacity, Re- desk or home machine. 
markably simple in = con- Order today. The best 
struction, Nothing to get way not to forget is to do 
out of order. Weight one it now. 


L. J. LEISHMAN CoO., Dept. 142, Ogden, Utah 
Mr YOU KNOW WHAT TO DO? 


OQ HAVE YOUR WISHES COME TRUE? 
TO BE HAPPY AND SUCCESSFUL? 
TO FEEL THE THRILL OF NEW POWER? 


E 
TO HAVE A WINNING PERSONALITY? 
Our System of Personal Efficiency has shown thousands, 
It can show YOU. First lesson in SUCCESS, and your 
Personality Sketch for 10c and birthdate, 


THOMSON-HEYWOOD Co. 
Dept. 350, Chronicte Bldg., San Francisco, Cal. 


EARN MONEY 


Stamping Names on Key Tags. $ 50 
Kither sex. Spare time. Some make 
end 26c for Tag with your name on and instruc- 








TAMPS=~ 


60 diff. Belgtum (large bi-color}, China, Jamaica, 
Portugal, Venezuela, ete., 0c; (00 diff., nice 
packet, 20¢; 1,000 well mixed, 40c; 100 var. 
U. &., $0c; 1,000 hinges, 10c; Agts. wanted, 50%. 
List free. | buy stamps. L. B. Dover, Overland, Mo. 
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Electrical 
Oscillators 


By Nikola Tesla 
(Continued from page 229) 





Broadly, the instruments can be divided 
into two classes: one in which the circuit 
controller comprises solid contacts, and the 
other in which the make and break is ef- 
fected by mercury. Figures 1 to 8, inclu- 


sive, belong to the first, and the remaining | 


ones to the second class. The former are 
capable of an appreciably higher efficiency 
on account of the fact that the losses in- 
volved in the make and break are reduced 
to the minimum and the resistance com- 
ponent of the damping factor is very small. 
The latter are preferable for purposes re- 
quiring larger output and a great number 
of breaks per second. The operation of 
the motor and circuit controller of course 
consumes a certain amount of energy 
which, however, is the less significant the 
larger the capacity of the machine. 


In Fig. 1 is shown one of the earliest 
forms of oscillator constructed for experi- 
mental purposes. The condenser 1s con- 
tained in a square box of mahogany upon 
which is mounted the self-induction or 
charging coil wound, as will be noted, in 
two sections connected in multiple or series 
according to whether the tension of the 
supply circuit is 110 or 220 volts. From the 
box protrude four brass columns carrying 
a plate with the spring contacts and adjust- 
ing screws as well as two massive teriminals 
for the reception of the primary of the 
transformer. Two of the columns serve 
as condenser connections while the other 
pair is employed to join the binding posts 
of the switch in front to the self-induct- 
ance and condenser. The primary coil con- 
sists of a few turns of copper ribbon to the 
ends of which are soldered short rods fit- 
ting into the terminals referred to. The 
secondary is made in two parts, wound in 
a manner to reduce as much as possible the 
distributed capacity and at the same time 
enable the coil to withstand a very high 
pressure between its terminals at the cen- 
ter, which are connected to binding posts 
on two rubber columns projecting from the 
primary. The circuit connections may be 
slightly varied but ordinarily they are as 
diagrammatically illustrated in the ELec- 
TRICAL EXPERIMENTER for May on page 89, 
relating to my _ oscillation transformer 
photograph of which appeared on page 16 
of the same number. The operation is as 
follows: When the switch is thrown on, 
the current from the supply circuit rushes 
thru the self-induction coil, magnetizing 
the iron core within and separating the con- 
tacts of the controller. The high tension 
induced current then charges the condenser 
and upon closure of the contacts the ac- 
cumulated energy is released thru the 
primary, giving rise to a long series of os- 
cillations which excite the tuned secondary 
circuit. 


This device has proved highly serviceable | 


in Carrying on laboratory experiments of 
all kinds. For instance, in studying phe- 


nomena of impedance, the transformer was | 


removed and a bent copper bar inserted in 
the terminals. The latter was often re- 
placed by a large circular loop to exhibit 
inductive effects at a distance or to excite 
resonant circuits used in various investiga- 
tions and measurements. A transformer 
suitable for any desired performance could 
be readily improvised and attached to the 
terminals and in this way much time and 
labor was saved. Contrary to what might 
be naturally expected, little trouble was ex- 
perienced with the contacts, aliho the cur- 
rents thru them were heavy, namely, proper 
conditions of resonance existing, the great 





flow occurs only when the circuit is closed | 


and no destructive arcs can develop. Origi- 
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Starrett Tools 


have inti the accuracy of the 
world’s work for thirty-nine 
years. 

Manufacturers, toolmakers, machin- 
ists and mechanics in all trades, rely 
upon this precision. 

lilustrated catalog No. 2/LE sent free upon request. 


The L. S. Starrett Co. 


{ The World’s Greatest Toolmakers | 
Manufacturers of Hack Saws Unexeel | 
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YOUR SPPDaTAATTTI 


Canceled Government Contracts 


e) We have secured a large quantity of Small Motors, Generators and Charging Outfits. 
Ps This material is new, stillin original «ases and carries the full factory guarantee. 


ities This is Your Opportunity to buy new, guaranteed 


i= ae Electrical Apparatus of Standard Manufacture 


H. Pp INDUCTION 
‘MOTOR 50 

110 or 220 volts, A. C. 

60 sept, single phase, 


1750 R. P 
ALL NaroR COMPLETE AS CUT 


H 110 volte 
ea *A. C., 60 


1 Q ; ) 4 cycle,single phase 
I 
























Battery Charging 
Outfits 


For use on 110 volt, A. €., 60 
cycle, singte phase current only. 


60 watts, 6 volts, 
10 amperes . $48.50 
150 watts. 30 volts, 
5 amperes . $ 68-50 Mail $5.00 cash or 
Mo Oe atiperes $6 8-50 will vend €. 0. 
aubject to full ex- 
$00 watts, 80 volts, $94: 50 eiiinilion, 


WASHING MACHINE MOTOR 
10 amperes . : : 
All outfits complete with switch- MOAR ANT EE 


Suitable for oper. 
ating Smal} Com- 
Pressors, Coffee a 
Grinders, Bottle 
Washers, Lathes 
board as cut shown. Drill Presees. ete. 


WRITE FOR CATALOGUE. BARGAINS IN MOTORS AND GENERATOES. SPECIAL QUANTITY PRICES 


volts POLYPHASE MOTORS RPM. 'Zare” REPULSION MOTORS nem: 
“aresges “ryrate” NEW MOTORS :2u;332¢% THis s67 


2H.P. $72.50 BHP. $102.80 
MANUFACTURERS’ DISTRIBUTER 


CHAS. H. JOHNSTON . West End ° PITTSBURGH, PA. 


1750 R. P. M. 
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| All Demand 
: The 


STERLING | 
HIGH FREQUENCY 


VIOLET RAY 


Specially de- 
signed for 
home use— 
fitted to work 
from the ordi- 
nary lamp sock- 
et—easy to ma- J 
nipulate under 
control at all 
times—and con- 
tains within jts 
covers the Ser- 
vices of a ser- 
vant, a doctor of medicine and a 
nerve and beauty specialist—all 
il one, ready for Instant service. 

The Sterling Violet Ray is invalu 
able in the treatment of diseases of 
the skin, mouth, throat and lungs, 
derangements of the liver, kidneys, 
stomach and intestines—soreness in 
muscles and joints—tired or “sick'' 
brains or lack of “nerve tone.” It 
strengthens heart action—cleanses the 
blood—brings the flush of youth to the 
skin —enlivens the hair — puts 


“spring in your step’? and creates « 
clear eye and brain. 



































Sterling Violet Ray Generators are 
based upon the original discoverjes of 
Nikola Tesla, but have been developed 
to the highest state of perfection, ever 
reached by Mr. Anthony Longoria, 
whose long years of practical experi 
ence entitle him to the commanding 
position he holds. 


VALUABLE BOOK FREE 


We want to send you our book and 
full particulars about the Sterling Vio 
let Ray Machines. Read how you can 
treat innumerable diseases and ail- 
ments, improve your personal charm, 
add strength and vitality and help 
yourself in hundreds of ways. Just 
mail the coupon or drop a postal. Do 
it now, this minute, before you forget 
it. 


The STERLING ELECTRICAL 
CORPORATION 


1278 West 3rd St, Cleveland, Ohio 


MAIL 







THIS 
COUPON 
THE 
STERLING 
ELECTRICAL West 3rd Street 
CORPORATION Cleveland, Ohio 


Gentlemen:—Ag per your offer in Electrical Experimenter 
pee mail me at once, free and postpaid, your book an 
ull information about the sterling Violet Ray Generators. 
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naliy I employed platinum and_ iridium 
tips but later replaced them by some of 
meteorite and finally of tungsten. The last 
have given the best satisfaction, permitting 
working for hours and days without in- 
terruption. 

Tig. 2 illustrates a small oscillator de- 
signed for certain specific uses. The under- 
lying idea was to attain great activities dur- 
ing minute intervals of time each succeeded 
by a comparatively long period of inaction. 
With this object a large self-induction and 
a quick-acting break were employed owing 
to which arrangement the condenser was 
charged to a very high potential. Sudden 
secondary currents and sparks of great vol- 
ume were thus obtained, eminently suit- 
able for welding thin wires, flashing lamp 
hlaments, igniting explosive mixtures and 
kindred applications. The instrument was 
also adapted for battery use and in this 
form was a very effective igniter for gas 
engines on which a patent bearing number 
609,250 was granted to me August 16, 1898. 

Fig. 3 represents a large oscillator of the 
first class intended for wireless experi- 
ments, production of Rontgen rays and 
scientific research in general. It comprises 
a box containing two condensers of the 
Same capacity on which are supported the 
charging coil and transformer. The auto- 
matic circuit controller, hand switch and 
connecting posts are mounted on the front 
plate of the inductance spool as js also one 
of the contact springs. The condenser box 
is equipt with three terminals, the two 
external ones serving merely for connection 
while the middle one carries a contact bar 
with a screw for regulating the interval 
during which the circuit is closed. The vi- 
brating spring itself, the sole function of 
which is to cause periodic interruptions, 
can be adjusted in its strength as well as 
distance from the iron core in the center 
of the charging coil by four screws visible 
on the top plate so that any desired condi- 
tions of mechanical control might be se- 
cured, The primary coil of the transformer 
is of copper sheet and taps are made at 
suitable points for the purpose of varying, 
at will, the number of turns. As in Fig. 
1 the inductance coil is wound in two sec- 
tions to adapt the instrument both to 110 
and 220 volt circuits and several second- 
aries were provided to suit the various 
wave lengths of the primary. The output 
was approximately 500 watt with damped 
waves of about 50,000 cycles per second. 
For short periods of time undamped oscil- 
lations were produced in screwing the vi- 
brating spring tight against the iron core 
and separating the contacts by the adjust- 
ing screw which also performed the func- 
tion of a key. With this oscillator I made 
a number of important observations and it 
was one of the machines exhibited at a 
lecture before the New York Academy of 
Sciences in 1897, 

Fig. 4 is a photograph of a type of trans- 
former in every respect similar to the one 
illustrated in the May, 1919, issue of the 
ELECTRICAL EXPERIMENTER to which refer- 
ence has already been made. It contains 
the identical essential parts, disposed in like 
manner, but was specially designed for use 
on supply circuits of higher tension, from 
220 to 500 volts or more. The usual ad- 
justments are made in setting the contact 
spring and shifting the iron core within the 
inductance coil up and down by means of 
two screws. In order to prevent injury 
thru a short-circuit, fuses are inserted in 
the lines. The instrument was photo- 
graphed in action, generating undamped 
oscillations from a 220 volt lighting circuit, 

Fig. 5 shows a later form of transformer 
principally intended to replace Rhumkorf 
coils. In this instance a primary is em- 
ployed, having a much greater number of 
turns and the secondary is closely linked 
with the same. The currents developed in 
the latter, having a tension of from 10,000 
to 30,000 volts, are used to charge con- 

(Continued on paye 276) 
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mre YES. a $15 
a a e Complete 
ee peryregees sta WorkingOut- 

; fit with instru- 






=. - - ments, drawing 
Conte ‘ sea 5 a board, ete., and 

wee adrawing table 
absolutely free, 


c i i It does not cost 
Re rane & penny. 


raw $150 to $300 a Month 


Companies are calling for men to fill positions paying from 
$150.00 to $300.00 a month. I will give you juat the training 
ou need to hold one of the big jobe—right in your own home. 
eee Chief Draftaman of a large and well known company, 
W. * For my, free book on drafting and my 
rite Today lioeral “‘Pergonal Instruction’’ offer to a 
few studenta. A post card or letter willdo. No obligations, 


Chief Draftsman Dobe f7s!vvers,Eautpment co. 



































Send Only 12c 


(Stamas or Coin) 











And I will send you a copy of my valuable 
booklet. ; 


‘‘Hints to Music Loving 
Owners of Talking Machines”? | 


Tells you how to take care of your machine and 
records, preserve the life of both, and gives many 
pointers ta improve the tone of your instrument and 
increase your enjoyment of it. Instructs on the care 
of the motor, cleaning, speed adjusment, care of the 
needles—in fact every thing you should know. Send 
12¢ today and the booklet will come by return mail, 


J.H. ELLIS, Box 882, Milwaukee, Wis. 


Patentee & Manufacturer, Ells Harmonious Reproducer 


















It’s Easy With Our Help : 

A few hours interesting work —_ oh SAVE 
saves many dollars and gives OVER 
you a@ machine exactly to suit 

your ideals. We furnish motors, HALF 
tone arms, case material, blue 







brints and full instructions 
Plays any record. You can make 
fine profit building phonographs 
for your friends, 

Write Today for Our Free 
Blue Print Offer. Agents 
wahted for our ready built 
Choraleons., 


Choraleon Phonograph (o. 


707 Monger Bidg.. Elkhart, Ind. 











~~ i 


Violin, Hawallan Guitar 


Ukuloie, Guitar, Mandolin, Cornet or Banjo ‘ 
Wonderful new system of teaching note music by mail, To first 
pupils in each locality, we'll give a $20 superb Violin. Mandolin, 
Ukulele, Guitar, Hawaiian Guitar, Cornet or Banjo absolutely frea. 
Very small charge for lessons onlyexpense. We guarantee success 
or no Charge. Complete outfit free. Write at once—no obligation. 


SLINGESLAND SCHOOL OF MUSIC, Dept.422, CHICAGO, ILL. 
ALINGERLAND SCHOOL OF USI, Dupt.423.” Guicheee Mi 
] FREE! Sonora; 

5; , 40c i 

f Banas, “Wiite todey for GHEE tamiplen” 


These phonograph needies Semi - Permanent Silvered 
| Sonora Phonograph Sales Company, Iur. 












used on ALL MAKES of steel needle records. 


replace steel needles, play N E E D L E Ss 
Economical, convenient, improve tone, and 
GEORGE E, BRIGHTSON, President 


50 to 100 times and are 
279 Broadway, Dept. G, New York Toronto: Ryrle Bidg. 





BUILD A $100 
PHONOGRAPH 


Assemble your own Phonograph 
Do it Yourself easily, 
Have the finest machine. 
Astounding saving. We 
give you the phonograph 
secrets. Complete instruc- 
tions 10 cents. 


ELECTRO MECHANICAL PARTS CoO. 
160 N. Wells St. CHICAGO 


MULTIPLYING SIMPLIFIED 


By our Tabulated Multiplication Card! This is something 
which you do not think of until you need it. Itg merit lies 
in its handiness. Pocket gize card 2% x 6 ins. Send for 
one now and be prepared! Price only 10 cents (coin). 
Payment with order, 


TABULATED INFORMATION CARD CO. 
2040 Chestnut St. Philadelphia, Pa. 


TAMMERER 


Send 10 cents for my remarkable 
book, ‘““How To Stop Stammering.” 
Kill the fear of  stammering. 





#] CATALOG 
FREE! 












Re education the key. 
The Hatfield Institute, 109 4, Dearborn St., Chicago, In. 
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PRINGE ALBE 


the national joy smoke 


AY, you'll have a streak of smokeluck that’ll put pep-in-your- 
smokemotor, all right, if you'll ring-in with a jimmy pipe or 
cigarette papers and nail some Prince Albert for packing! 

Just between ourselves, you never will wise-up to high-spot- 
smoke-joy until you can call a pipe or a home made cigarette by its 
first name, then, to hit the peak-of-pleasure you land square on that 
two-fisted-man-tobacco, Prince Albert! 


Well, sir, you'll be so all-fired happy you’ll want to get a photo- 
graph of yourself breezing up the pike with your smokethrottle wide 
open! Quality makes Prince Albert so different, so appealing. 
And, P. A. can’t bite or parch. Both are cut out by our exclusive 
patented process! 


Right now while summer’s young you get out your old jimmy 
. 66 ’ 
pipe or the papers” and land on some P. A. for what ails your 
particular smokeappetite! 
Buy Prince Albert everywhere tobacco is sold. Toppy red bags, tidy red 
tins, handsome pound and half pound tin humidors—and—that classy, 


practical pound crystal glass humidor with sponge moistener top that 
keeps the tobacco in such perfect condition. 


R. J. REYNOLDS TOBACCO CO., Winston-Salem, N. C. 
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R. J. Reynolds 
Tobacco Ca 
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Get Our Prices 


on the Wireless Apparatus you 
need, before buying. 

We handle new and_ second 
hand instruments on which we can 
save you money. 

All Second Hand instruments 
guaranteed to be in perfect work- 
ing order. 


Radio Equipment Co. 


630 Wash’n Street, Boston, Mass. 










THE BARR 
MERCURY-CUP WIRELESS DETECTOR 
The most effici- 
ent Detector on 
the market. 
Tested by the 
United States 
Government 
if 1 and Marconi 
TH at a Wireless Tele- 
——— graph Co. 


Increases the efficiency of every wireless re- 
ceiving set by making the signals clear, sharp 
and distinct. 
Instantly adjustable at a constant pressure. 
For full information and price—write 
THE BARR MERCURY-CUP DETECTOR 
| 169 Columbia Heights Brooklyn, N. Y. 


Send For 


Halcun Radio 


Catalogue 
Full Line of Amateur Requirements 
HALCUN RADIO CO. 


San Francisco, - California 


| Formerly Haller Cunningham Elec. Co. 





avy Model 
Loose Coupler 





Arnold N 


all 


















rae r —and the most popular low 
The Old Reliable Priced coupler on the market. 


Every detail of material and construction of the best. 
All knobs are of real hard rubber. Switch points, 
binding posts, etc., polished, plated and perfect. 


Send 3c Stamp for Bulletin 
giving full particulars and prices of Couplers, 
Condenser Dials, Variometers, etc. 
J F ARNOLD 2082 Lexington Avenue 
a 9 Near 125th St., N. Y. 
Established 1910 


MORSE TELEGRAPH SET 
Sust as the cut shows it, Fine for learn- 
ing telegraphy or for a private line. With 
code and full inStructions.........cee. 80¢e 


WIRELESS PRACTICE SET 


= -§-4.4— The first need of every wireless amateur. 
: : High pitch buzzer and key for learning 
= Wireless code. Also for test buzzer, $1.00 


BLINKER PRACTICE SET 


“es — #4. For learning the visual code........- $0c 
ary o | Any two of above sets may be used for a 
ie short line between Nearby houses, etc. 

Send postage for 1 Ib. Ask for catalog E. 
THE WILCOX LABORATORIES, 


RETS Sand B Uy 
WieoKk Cate nd 


logue 
PRACTICAL | WIRELESS [TELEGRAPHY Savea 
y : cher 
and THE WIRELESS AGE for one yea, Dollar 
$2.75. Regular price, $3.75. 
WIRELESS PRESS, INC., 33 ELM ST., NEW YORK. 







Lansing. Mich. 










ELECTRICAL EXPERIMENTER 


“Ktiello Europe’ 
eeVYia Radio 


By Charles M. Ripley 
(Continued from page 210) 





the “high tension” and “high frequency” 
juice of the 20th century! A party of 
visitors arrives by automobile. 

As a member of the party offers the 
chauffeur a cigar, his hand touches the 
steel door of the motor car, and he re- 
ceives a terrific electric shock! The ex- 
perts smile. They are standing immediately 
underneath the station end of the antenna. 
These 32 slender wires, highly charged with 
palpitating currents of man-controlled light- 
ning, here begin their dizzy climb to a 
height approaching that of the Equitable 
Building, and then stretch away a full mile, 
like semi-invisible cobwebs hung on cate- 
nary wire suspenders. 

At the point where they stand the air 
pulsates with invisible electro-magnetic 
energy; and the jolting, nerve-wringing 
shock results from the fact that the auto- 
mobile is equipt with RUBBER TIRES! 
The current caught from the air by the 
metal parts of the car can find its escape 
to the ground only thru the body of the 
uninitiated who may touch the car’s metal 
framework. 

What more fitting introduction could one 
have into the mysteries of real radio at 
work! Suppose we enter the station with 
this party. 


The High Frequency Alternator. 


After the incident of the automobile 
shock, we visitors are decidedly ‘wire- 
shy,’ so the frequent “DANGER” signs 
are entirely superfluous; one man even 
hesitated to touch a water faucet! 

From the mechanical and electrical stand- 
point—as well as from the laymen’s view- 
point—the large high frequency alternator 
is the big outstanding feature of the sta- 
tion. 

An alternator is a dynamo that makes 
alternating current electricity. A “high fre- 
quency alternator” is a dynamo generating 
an electric current that alternates, or re- 
verses itself very frequently. Alternating 
current for light and power has a “fre- 
quency” of 25 to 60 cycles per second, but 
the alternating current used in this wireless 
station has a frequency of 22,000 cycles per 
second. 

A high or rapid frequency is used for 
wireless work, because electromagnetic 
waves are thrown off from wires in which 
such electricity flows. 

That was sufficient for us to take new 
interest in the big machine that was throb- 
bing with such weird energy. Evidently, 
this was the last word in wireless power; 
for was not this the mightiest station on 
our hemisphere? Moreover, high frequency 
electricity is the sine qua non for wireless, 
and here working under our very noses 
was the first big and really successful high 
frequency alternator ever built in Amertca. 
In this room, then, is where a new trail 
was blazed toward the supernatural; here 
Jules Verne himself would stand agape, 
and, perforce, confess that his fiction has 
been outdone. 

“The present state of the Art!” With 
what force that expression strikes one to- 
day. What romantic stories will some day 
be written of the struggles of American 
wireless engineers to outdo the Germans. 
Energy from this monster alternator was a 
powerful factor in bringing peace to a 
frantic world. 

And it is a wonder of mechanical sim- 
plicity as well as a new electrical departure. 
The only thing that moves is a solid steel 
wheel unthout wires, and containing no 
copper whatsoever. This “rotor,” as it ts 
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Not Toys But Real Apparatus 


the same as used by all operating companies. 

You had better send us your order immediately 

to insure prompt delivery, as this equipment 
will not last long at these prices. 

(t0 Volt Hand Generators....3 bars, each $3.00 

4 bars, each 4,00 

5 or 6 bars, each 5.00 

Telephone transmitters with arms, each.. 75 

Good ringers complete with bells, each.... -50 


Telephone receivers, each...........0..0% 75 
Condensers, '72 to 2 M.F., each........... 50 
Induction coils, each............... eee 50 
OMAVS, OBCN 6s 60s caocde cea ee ee ees «+ 6.50 
Repeating coils, each.............. ccc cee 2.00 
Real complete C.B. wall type telephone... 4.50 
Slightly used dry cells, per dozen........ {.25 


Please send money-order or cash with your order 


ELECTRICAL SPECIALTY COMPANY 
Dept. E, 48-50 So. Front St., Columbus, Ohio 
Dept. E, 128 So. 11th St., Philadelphia, Pa. 


Mica Diaphragm Telephones 


Baldwin) Mica Diaphragm 
Phones may now be had on the 
Pacific Coast. 

We have a complete stock, and 
can fill orders at once. 

Send for circular and price list. 


PACIFIC RADIO APPARATUS CO. 
1247 Forty-seventh Ave., 
San Francisco California 


Write Secret Letters 


With Invisible Ink 


Pour seemingly plain water into three glasses and have it turn 
red in one, white in another and blue in the third! Make your own 
magic writing paper, and blue ink or ink powder. Write with plain 
water and have the writing turn blue. You can surprise and puzzle 

your friends with these and more mysterious and anwus- 
ing Chenncal tricks, if you have “CHEMCRAFT” 
Junior—the hoys’ miniature chemical outfit. Send 25¢ 
for your outfit right now, it’s che greatest fun-maker 
you ever had. Send at once and get a Free copy of 
**The Chemcraft Chemiat,'' an 
interesting magazine for boys. 
Amateur Chemist's 
Catalogue and Hand Book 


containing much valuable informamon for 
oa Chemists and igang many oseful chem 
feale ond apparatus, sent pos 

None (ree Regular 

hemleal Ourhts |. $0. $3 00 and $5 00 


THE PORTER CHEMICAL CO. 
Arcade Bidg., Hagerstown, Md, 


WIRELESS IS SIMPLE 


when the Summers’ theories of wireless are 
applied to wireless systems, transmitting and 
receiving apparatus. Will advance the wireless 
art by leaps and bounds. Get on the right 
track with your experiments. This booklet 
should be in every home and school. United 
States and foreign copyrights, Price $2.00 reg- 
istered postpaid to any part of the world. 

Address FRANK E. SUMMERS, Memphis, Mo. 


Handy Binder 
tio 


Holds and preserves 12 issues, each of which can 
be inserted or removed at will, without tools. Will 
keep your magazines Perfectly for all time or just 
preserve them like new till you bind them perma- 


nently. Made of heavy material, extra 
strongly reinforced at the back and 
covered with handsome green cloth. C 
suitably lettered in gold, 


Adé postage for 2 Ibs. 
Experimenter Pub. Co., Inc. p.,202*.... 233 Fulton St., N.Y. 
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called, weighs nearly 3 tons, with its shaft, 


: : Contains wiring diagrams for every car 
une ee ai eee r peaiiote per ae 850 on the market including the new 1919 
is 1s not considered a hign speed in tne Starting anc Lighting Systems for Ford 
electrical profession, and yet if this rotating WIRING DIAGRAMS Cars, 2180 abhems tCr eek He Haene 
element were to roll alon on the ground 2 oo Detroit Electric and pipe connections for 
Mee were Me oes it & up id g fe ¢ Fi the new ee of Guid Stanley ne womens av kinds of 
at its prcsen wou run trom 107 1 systems from 1912 to 1919 and many as 
Schenectady, N. Y., where it was built, to Auto Se ulce Lb back es 1906. Most complete diagram 
New Brunswick, N. J., in less than thirty aia then ee ee eee 


Highly endorsed by auto manufac. 
turers, garages. service stations and 
auto experts everywhere. 


No problem too pDuzzling if you 
have the Auto Electrician’s Guide. 


Any “Old Sticker” Quickly Solved 


with the help of this book. Saves 
hours of time on both old and new 
jobs. Impossible for even experts to 
know ali cars but no car will 
‘‘stick’? you when you have this 
book, A practical, easily understood 
‘guide’ that will simplify all auto- 
electric problems and make it pos- 
sible for you to quickly overcome 
tundreds of starting, lighting and 
ignition troubles which otherwise 
would take hours to solve. Exten- 
sively used all over the country. 
Wiundreds of auto experts and repair 
men depend on it to 
solve hardest prob- 
Jems, Dozensof let~ 
ters received 
telling of its 
exceptional 


minutes! 
Wonderful Regulation of 200 K.W. Alternator. 


The speed of this rotating element is 
regulated to within 1/10 of one per cent. 
regardless of the amount of electrical load 
thrown on and off the circuit in the sending 
of messages. 

The alternator is rated at 200 kilowatts, 
and weighs about 12 tons without its base. 
The floor space occupied by the machine, 
including its base, and the driving motor, 
is only 8 ft. wide by 20 ft. long. This 160 
sq. ft. is less than 2 per cent. of the total 
floor area in the radio station, which is 
10,800 sq. ft. 

The advantages of the high frequency 
alternator were explained by its designer, 
Mr. E. F. W. Alexanderson, consulting 












A Loose Leaf Book 


engineer, inventor and radio spectalist of mie 5 “ 
‘ y to handle and easy to add new diagrams as 

the General Electric Company :— issued. Convenient, to slip | into ithe coat or ear, pocket Price 

ik: As heard by the operators at here te Scores of, trouble, cases aUickly and eaally corrected $ DO 

j 1 on the help o is guide. Sen ay. ce $7.50, d —— 

stations, the tone of New Brunswick S S18 eoapeld: oney refunded If not satisfactory. Postpald. 
nals is a clear “whistle” of a flute-like | | Michigan State Auto School Money Refunded 
quality. ; ; : America’s Most Progressive School if not 

2. The continuous wave it sends out 1s 2887 Auto Bldg. DETROIT, MICH. Satisfactory, 


clear cut, with no “harmonics.” “Har- 
monics” have various frequencies and dif- 


ferent wave lengths, and interfere with * THERE'S MONEY INIT? 


other stations. Harmonics are useless wave | | ATS —T 
lengths which “fringe” the message. There oe 1--LEARN TELEGRAPH y= | 

is no fringe or “penumbra” to the waves —HOoME— J —HOME 
emanating from the new H. F. Generator. -“—— ——--—— MORSE AND WIRELESS_.__-— 

3. It is steady in its operation, and has = eigen ar 
run for WEEKS without interruptions to 
service. In February it was operating 9734 
per cent. of the time. 

4, It is cool, clean and quiet in operation 
as a motor. 

5. It is of massive construction, and re- 
sembles other electrical machines in a gen- 
eral way—not a freakish machine. 

6. It has a low power consumption. 
The record of one month’s work, 94 per 
cent. time in operation, shows a power 
consumption averaging less than 200 K.W. 
drawn from the power system, including all 
auxiliary power demand for station and 
living quarters. This renders the most con- 
tinuous and reliable transatlantic radio 
transmission. On a “freak test” a message 
sent by only % K.W. in the antenna, re- 
ported received at a Pacific coast station 
2,400 miles distant. 
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TEACH YOURSELF 


in half the usual time, at trifling cost, with the 
wonderful Automatic Transmitter, THE OMNIQRAPH: 
Sends unlimited Morse or Continental messages, at 
any speed, just as an expert operator would. 


Adopted by U.S. Gev’t, 4 styles, Catalogue free, 


OMNIGRAPH MFG. CO. 
S9L Cortlandt St. New York 





owns an : 


F-F BATTERY BOOSTER 


ee oe 


The Magnetic Amplifier. 


Attaches to any lamp socket and fully charges a 7% ij wn et 
Starting battery unattended over night from Alternat- Prannervscrape Viadltant a ae EE sabes 
When a soldier pulls the trigger of his ing Current, rae Current and Farm Lighting Plants. 9 ¢fticcome to Whee 
. . Simple, Safe, Sure Acting, 3 years on the market sere, My aeee 
rifle and releases the eoeee. stored ae the thousands in use and fully guaranteed. Complete with s Lhe 
powder, the motion of his finger is ampli- Ammeter and Battery Clips. 5S has 
fied; ie, a small cause produces large Price $24 for Type 166 for 110 volt 60 Cycle line *2°77 
effects. In the electrical world for many and any 6 Volt battery. 
years we have had telegraphic “relays.” Send check Her Pome a ene 
These are devices which permit a small OEE ese 


fiow of electricity from one source to set THE FRANCE MANUFACTURING CO. Cleveland,O. AND THAT’S ALL THERE IS TO IT 
in motion a large flow of electricity from 

another source. Here again a small cause 
produces a large effect; so relays are prac- 


DSN earner of both the trigger and Te rm | Make Your Own Clock ¢ : 


the relay we have mechanical motion—i.e., t 4 All you need is one of our electric self-winding movements. 
moving parts. These moving parts intro- aL AG ys um by two ary batteries, No key require. Throw away 
duce mechanical and electrical difficulties 7) een special design you like. Thousands used for time switches 
when it comes to handling large currents a and experimental work. 
of electricity. These moving parts thus ce SAVE BIG PROFITS 
constitute the limitations of electrical am- ae j Boyes dinect from Ste Leer you save gewclet 8 

: 1 [ s Fi profits and get a more up-to-date clock, and not only a 
plifiers we ich pepe pee ee ee A better time-keeper but a better clock—-an up-to-date 
tions. ey are the neck in the bottle. ee ik self-winder. Special dials and hands to fit any case. ELECTRIC 
; But the magnetic amplifier has no mov- hy We also sell self-winding clocks complete with attractively Self-Winding 
ing parts, hence it has correspondingly less 4 ek tk, designed mission or mahogany cases—fine workmanship, Movement 
limitations. Its principle depends upon the i Suef. 9-00 and up. Ask for our free catalog. _ | FINE TIME- 
invisible and motionless action of magnet- on ties: jap You Never Have To Wind Them KEEPER 


ism within the iron. _ 
To return to the “trigger analogy.” When 


(Continued on page 268) 
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' SELF-WINDING CLOCK CO. Weight 2 Ibs. 


: : Packed f 
Size 6x3, inches Dept. EE, Grand Rapids, Mich. Shipment 
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MURDOCK 


ITISA FACT 


Voluntarily certified by many 
owners, that these ‘phones have 
displaced sets costing from two 
to three times as much. 


Fourteen Days’ Trial 
will convince you. Your money 
back at once if they don’t prove 
their value. Comparison with 
any other ‘phones invited. 


2,000 Ohm -3,000 ohm 
Complete Complete 
Double Set Double Set 


$400 $500 


Our PROMPT service in supplying 
these phones and other good MUR- 
DOCK apparatus is appreciated by 
our old customers. ORDER NOW 


for the best results. 


Bulletin 19 is yours for the asking 


WM. J. MURDOCK CO. 


55 Carter St. 
Chelsea, Mass. 


Pacific Coast Representatives: 


The Keeler White Co. 
221 Second St., San Francisco, Calif. 


‘*The Leader of Them All’’ 


Thordarson’s 


Flexible Wireless 


Transformer 


i. Thordarson Electric Mfg. Co. 


Chicago 


TELEGRAPHY 


Both wire and wireless, and Station Agency taught 
thoroughly and quickly, BIG WAGES NOW PAID, 
some of our recent graduates procuring $138.00 per month 
Our school 
the oldest and largest—annual enrollment 600 students. 
Endorsed by railway, telegraph, wireless and government offi- 
cials. Expenses low—chance to earn part. Catalog free. Write. 


22nd St., Valparaiso, Ind. 


te start. Great opportunities for advancement. 


DODGE’ INSTITUTE, 
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rumping and Test- 
10m Tubes 


By C. Murray 


(Continued from page 235) 


The writer plotted curves on two Flem- 
ing valves; one with a cylinder 3% inch in of 
diameter and the other % inch diameter. by 
The results are shown at Fig. 4. During 
the test Eb was kept at 200 volts and Ia 
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arabe Bromine Actual Tete and Pee Cur- 

rents for Two Different Audions. Grid in Tube 

No. 629 Had Twice as Many Turns as Grid In 
Tube No. 632. 


was varied until a saturation point was 
found. The grid, as aforementioned, is 
the principal element, and it is upon this of 
that the main action of the Audion tube 
is based. The size or surface area 
depends entirely on what it is to be 
used for. 

For instance, if we desire to use a 
tube for an amplifier, then we design 
it so that a small charge on the grid 
will produce a large effect on the 
plate current. If we wish to use it 
as an oscillator or power tube, it is 
not necessary or essential to have a Bi 
large grid, but it must be constructed ae 
much heavier to prevent sagging dur- 
ing the pumping and while it is in 
operation as an oscillator. 

The writer constructed two tubes 
with the grids as follows: The grid 
in tube No. 629 was made of .020- 
inch nickel wire, wound in the form 
of a spiral, % inch in diameter, mak- 
ing a total of 26 turns. The grid in No. 
632 tube was also the same diameter, but it 
only had 14 turns. The same plate spacing 
in both tubes was used. The results are 
used in graph ae 5. We can readily see 
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By vena Too Small a Plate or Too Short a Fila- 
ment in the Audion We Will be Limited in the 
Amount of Plate Current We Can Pass, as by Re- 
ferring to Fig. 6 We Wiil Find a Point of Saturation; 
That is, if We Raise the Filament Temperature 
Still Higher the Value Ib Wil! Remain at a Certain 


that both tubes will give us 8 milliamperes 


space current, when the grid is free, and 
giving the erids a small negative charge 


one will drop almost to zero space current 
while the other only dropt to 7.5 milliam- 


peres. We also find when we change 
the charge to positive that it will in- 
crease the Ib on No. 629 a great deal 
more than on the tube with the small 
grid. 

By referring to the drawing of the 
vacuum pump, Fig. 1, the reader will see 
that it is constructed entirely of glass, 
with the exception of the mechanical 
pump or “backer.” The backing pump 
used by the writer is of the rotary type 
and immersed in oil to prevent any 
leakage of air. With it a vacuum of 
from 8 to 15 mm. of mercury is readily 
obtained. 

The Aspirator plays the principal part 
of the system and is indicated by 3, 4, 
5, 6, and it is with this apparatus that 
we obtain the highest vacuum known 
to-day, which is very necessary in prac- 
tically all vacuum tube work. 

The mercury in the aspirator is used 
to absorb the gases which are generated 
by the bombarding or heating of the 
metal in the tube being pumped. The 
mercury must be heated to the boiling 


point before it starts its work of absorp- 
tion. 


It has been estimated that a vacuum 
1 millionth of a mm. of mercury is ob- 


tained by the use of the aspirator. 


P Mibonneler 


6 4) 


Ammerer 


Circuit by which fig.§ s obtained 


Connections Used In Determining Curves of Fig. 5. 


Rest of the Curves the Grid Circuit is 
Omitted. 


Liquid air is also used in the pumping 
process, to prevent or freeze any mercury 
vapor which has not been condensed on 
the walls of the aspirator from passing into 
the lamp while it is being pumped; for if 


we should allow a very small amount 
of the mercury vapor to get into the 
tube it would cause it to show a blue 
haze, thus greatly reducing its sensi- 
tiveness and it would heat up con- 
siderably. ; 
We will here describe the pumping 
of tube No. 632 in detail: First the 
tube was sealed on the pump and an 
electric oven was placed around the 
tube. The mechanical pump was 
started, the current turned on in the 
oven and also the aspirator heater— 
the liquid air was placed in a “Ther- 
mos” bottle and the bottle was then 
placed outside the air trap. When 
the heat in the oven reached 150° C., 
the filament was connected up to a 
15-volt transformer thru a variable 
resistance and glowed at 9 volts. 
Next the grid lead was connected to 
a 250-volt D. C. generator thru a 
variable resistance; the current was 
then turned on—the tube immediately 
filled with a bright blue haze—in a 
few minutes the grid began to get 
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NOW 


Enter This New Field of — 
Greatest Opportunity 7 


OW that peace is here wireless offers the greatest opportunity 
of the day to the young men of America. The experimental 
stage has passed. Wireless now equals in importance teleg- 

raphy and telephony, and if the present commercial wireless pro- 
gram is carried out, it may supplant them by the end of 1919. It 
has earned its place among the great commercial industries of the 
earth. So great has been the development and growth of Wireless 
in recent years that there is now a tremendous shortage of operators. 


Peace Increases Demand 
For Wireless Operators 


Actually thousands upon thousands of Wireless Operators, In- 
spectors, Mechanics, Electricians, and Radio Draftsmen will be 
needed for permanent “peace time” wireless positions at bigger 
salaries than have ever before been paid. 


Peace means a bigger demand for men in every branch of wireless 
and is opening up new fields of Commercial Wireless activity which 
will fairly revolutionize present methods of communication. 


No Previous Experience 
Necessary 


You Can Learn Wireless In Ten Weeks In Your Own Home, 
through our practical home study wireless course. No_previous 
experience or training is necessary in order to become a Successful 
Wireless Expert With our help you can quickly qualify for a 
good position at big pay. Many of our students have secured 
positions before completing the course. You will make rapid 
progress from the start because our course is based on actual 
practice and teaches you what you will need to know to make a 
big success of Wireless work. 


Get Your Instructions From 
the Nation’s Capital 


(Our Course is endorsed by U. S. Government Officials.) 


The National Radio Institute headed by authorities who have 
been closely allied with government training of students, was 
established in 1914 and is the first school in America to success- 
fully teach Wireless by Mail. The work is under the direction of 
J. E. Smith, E. E., director of the Radio Department, Howard 
University, and E. R. Haas, formerly of the Radio Division of 
Yale University. 


We now have students throughout the world. Our location in the 
Nation’s Capital together with the standing of our officers and 
their wide acquaintance among government officials, connected 
with Wireless activities, place us in position to give our students 
the best instruction obtainable and to be of the utmost help in 
assisting them to secure good paying positions. 


Travel and See the World 


If you want to travel and see the world—go to foreign countries, 
and increase your knowledge of world affairs, Wireless offers you 
the chance of a lifetime. However, you are not obliged to travel, 
but may secure a permanent position at one of the big Land 
Stations, Railroad, Telegraph, or Steamship companies, if preferred. 
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Pay as You Go Along With 


Your Lessons 


Our plans of payment bring a wireless education within the reach 
of anyone who desires to learn. A small payment down on our 
convenient payment plan, and small following payments, enables 
you to earn the cost of your tuition while actually learning to be 
a wireless operator. 


Earn up to $250.00 
per Month 


In the short period of ten weeks we can make of you a wireless 
operator, 4 man with a profession, independent, and not subject 
to the rise and fall of wages in the labor market. Salaries are as 
high as $250.00 per month. We give you this training af home, 
by mail, in your spare time. It is nat necessary for you to lose 
any time from your work to take the course. Then when you 
have received your diploma from us, we help you find a good 
position. 


FREE INSTRUMENTS TO 
EVERY STUDENT 


In addition to text books, lessons and personal instruction, we 
send you, while taking our course, a Home Practice Set consist- 
ing of a standard sending key and buzzer, and a Universal auto- 
matic wireless transmitting and receiving set. These instruments 
are free to every student. No other school can offer you what 
we do. 





Announcement - - 


Opening of Norfolk School 


The demand for our Course has grown to such an extent that we are now 
preparing to open a school in Norfolk, Va., which will be under the 
management of Mr. A. H. Van Nostand, Radio Inspector of the Third 
Radio District. 


Our booklet, “WIRELESS, the Opportunity of To- 
day”, gives you compleie information in regard to our 
course, the quick and easy methods by which you can 
master wireless and other important facts you should 


know. It is free. Jusi mail the coupon. No obliga- 
tion whatever on your part. 


oe ee ee ee MAIL THIS COUPON TODAYS —_—_——_——_— — 


NATIONAL RADIO INSTITUTE 


t 

g Department 77, Washiagton, D. C. 

Send me, free of charge, your booklet, ‘‘Wireless, the Opportunity of 
i Today,” with full particulars regarding your famous 10 weeks Home 
f Study Course, and your Special Free Instrument Offer. 
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Wireless Receiving Ban Raised 


MESCO WIRELESS PRACTICE SET 


The Practice Set comprises a regular telegraph 
key, without circuit breaker, a special high pitch 
buzzer, one cell Red Seal Dry Battery, and four feet 
of green silk covered flexible cord. 

The Key and buzzer are mounted on a highly fin- 
ished wood base, and three nickel plated binding 
posts are so connected that the set may be used for 
five different purposes. 



























List No. Price 

342 Telegraph Practice Set, with Battery and 
OE aie cite ep tree cans ee ecto en cc ec $3.24 
Weighs 4 Ibs. packed. 






Price does not include postage. 





[wi ESC Combination Practice Set for Learning the Morse and Continental 
Visual and Audibie Codes 

This outfit is the only reliable instrument which will 

enable students to become proficient operators in the 

U. S. Naval Service, because it is equipped with a 

buzzer and miniature lamp enabling the user to master 

both the visual and audible signals quickly. 


List No. 52—Practice Set with Red Seal Battery 
and Cord 












Weighs 4 Ibs. packed. Price does not include postage. 


MESCO RADIO BUZZER 


This buzzer maintains a constant note and is recommended as 
an exciter for checking wavemeters where pure note and ample 
energy are required. 

It consists of practically a closed circuit fleld of low reluct- 
ance, having a steel armature to which is riveted a strap 
supporting a movable contact. The armature tenslon is adjust- 
able by means of a screw with a milled head large enough to be 
easily and permanently adjusted with the fingers. The stationary 
contact is adjusted by means of a similar screw. The magnet 
coils are connected in series with a total D. C, resistance of 3.9 
ohms, Shunted across these coils is a resistance having a D,. C. 
value of 3 ohms. This shunt eliminates all sparking such as 
occurs at the break on ordinary radlo buzzers and the energy 
saved thereby is transferred into any oscillating circuit econ- 
nected to it, the result being that thls buzzer as constructed 
radiates five times more energy than any other existing type. All connecting wires liable to be 
broken are eliminated. Contacts are of genuine platinum, which is essential in order to maintain a 
constant note. The parts are mounted on a Condensate base to insure constancy in operation. 


= ee 2 in., height 1% in. The cap is attached to the base by a bayonet joint. 
st No. 
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We carry a Large and Complete Line of Standard Wireless Material Recognized 
by Experts as such with Competent Experienced Wireless Attendants in Charge 


Send for the New Edition of Our Catalog W28 


It is pocket size, contains 264 pages, with over 1,000 illustrations, and describes in plain, clear 
language alt about Bells, Push Buttons, Batteries, Telephone and Wireless Telegraph Material, Elec- 
tric Toys, Burglar and Fire Alarm Contrivances, Electric Call Bells, Electric Alarm Clocks, Medical 
Batteries, Motor Boat Horns, Electrically Heated Apparatus, Battery Connectors, Switches, Bat- 
tery Gauges, Wireless Telegraph Instruments, Ignition Supplies, ete. 








Manhattan Electrical Supply Co., Inc. 
17 Park Place, New York, N. Y. 





ST. LOUIS 
1106 Pine St. 


CHICAGO 
114 S. Wells St. 






SAN FRANCISCO OFFICE: 604 Mission St. 


INSTALL A NEW 
GREBE REGENERATIVE RECEIVER 
In Your Radio Station 


This Receiver is intended for 
long distance relay work on 
wave-lengths between 170 and 
980 meters and embodies a high- 
ly developed circuit employing 
continuously variable induct- 
ances of the variometer type as 
well as a number of new mechan- 
ical features. 


Other designs for all wave-length 
ranges. 


Send for free bulletin of this complete line 


A. H. GREBE & CO., Richmond Hill, New York 












Short-Wave Regenerative Receiver Type CR-2 


July, 1919 


The Design, Pumping 
and Testing of 


Audion Tubes 
By C. Murray 
(Continued from page 264) 





red hot, and soon the haze could only be 
seen close to’ the grid. Then I changed 
over on the plate lead and worked it a while 
the same way as the grid, until it became 
red hot. Then I went back to the grid and 
finished it up. I shifted to the plate again, 
which had a slight haze on it, so I left it 
on till it was “clear.” Then I connected the 
plate and grid together and heated them 
with the 250-volt generator for five min- 
utes. 

I turned off the oven and removed it and 
allowed the tube to cool. After it was cold 
I glowed the filament at 7.5 volts and con - 
nected the D. C. generator to the plate lead 
—it became red hot and was clear, so I 
sealed it off the pump with a blow torch. 
This completes the pumping of the Audion 
or three-element detector. 

The pumping of the Audion in this way 
is very necessary, especially one on which 
we are going to use a “B” battery of 100 
volts or more—for instance, the power tube, 
which requires at least 200 volts before it 
will give much of an output. 

Next we have the glowing or aging of 
the filament, which stabilizes the action of 
the filament. It allows the coating of the 
platinum filament to firmly fix itself to the 
platinum and also burns away any of the 
remaining gases which might be in the tube. 
I trust the readers can understand how their 
vacuum tubes are constructed after reading 
the foregoing. 


Operate Your Audie 
ons on A. C. 


By Elliott A. White 
(Continued from page 234) 





for alternating current operation is the 
rheostat or potentiometer R2, and the large 
capacity condenser C4. The rheostat has a 
resistance of 8—10 ohms, or other value so 
long as it is not too high, nor so low as to 
draw too much current; connections are 
made to the two ends, with a movable con- 
tact covering all points. The condenser C4 
is made of 6 or 8 discarded telephone 
condensers (1 or 2 mfds. each, thoroly 
tested for short circuits and leaks) with a 
total capacity of 8—12 mfds., the higher the 
better, around that figure. R3 is the usual 
filament rheostat if one is necessary, altho 
it is best to design any set with as few and 
as “fool proof” adjustments as possible. A 
fixt condenser of .015 mfd., or less may be 
bridged across the ’phones, tho it is not in- 
dispensable. A rheostat R4 may be added 
for the rectifier filaments, and numerous 
other modifications and improvements will 
suggest themselves. It is theoretically pos- 
sible to have only one rectifier tube, but it 
might be noisy, and I should want to try it 
before recommending it. 

The operation is simplicity itself. The 
stept-down A. C. heats the filaments in the 
usual way and has been employed for this 
purpose before. Cheap bell-ringing trans- 
formers can be used here just as well as 
winding a special transformer. The new 
stunt, however, lies in using the rectified 
A. C. for the “plate.” This method has al- 
ready been used for transmitter oscillators 
where the noise was not prohibitive, and 
even then a high frequency of 2,000 was 
provided. But it works very well on re- 
ceiving tubes, even on the usual 60-cycle 
house-lighting circuits, if proper precau- 
tions are taken. (it is only a natural step 
from the receiving set here described to an 
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undamped wave radiotelegraph or radio- 
telephone transmitter, operated from the 
handiest lamp receptacle.) It will be seen 
that the rectifier tubes will pass current in 
only one direction, that is from plate to 
filament, so that during each half-cycle the 
current from one-half of the winding T3 
T4, charges the condenser C4; the side of 
the condenser towards the high voltage 
winding being always negative, and that to- 
wards the low voltage winding always posi- 
tive, as indicated in the figure. It is on ac- 
count of the polarity of the condenser, that 
separate windings T2 and T5 T6 must be 
provided for the filaments of detector and 
rectifiers. The charge accumulates on the 
condenser C4 as available D. C. (voltage 
equal to half that of winding T3 T4) and 
will make a hot snappy spark if the con- 
denser is short-circuited. The need of the 
large capacity for C4 is to keep up the po- 
tential when current is drawn off for the 
detector circuits, and to reduce the pulsa- 
tions from the 60-cycle A. C. The only ad- 
justment necessary is to locate the lever H 
of rheostat R2 at a point on the resistance, 
placed across the filament, where the hum 
is balanced out, an adjustment which has 
to be made only once. It is obvious that 
the whole apparatus is extremely simple, 
as the opening or closing of main switch S 
(with fuses FF to protect the transformer ) 
controls all circuits. In the hook-up indi- 
cated in the figure, the only adjustments in 
tuning are of the inductances, coupling and 
condensers in the antenna and secondary, 
that is, L1 (Cl) L2 C2 and coupling be- 
tween L1 L2, which is delicate. Amplifiers 
may be added and operated from the same 
windings. My set oscillates “like a bird” 
on any setting. 

With low vacuum tubes it might be nec- 
essary to provide for adjustment of the 
plate voltage as these tubes are sensitive 
but critical ii .djustment, and this can be 
done either by winding T3 T4 to a higher 
voltage than ordinarily needed and cutting 
it down to the proper point by means of a 
variable high resistance in series with the 
-’phones (a Dcoientiometer across C4 would 
discharge the condenser); or by means of 
variable taps on the transformer. In case 
bell-ringing transformers are used for 12 
and T5 TO6, the latter having no tap in the 
middle, a rheostat may be bridged across 
the whole winding and the lever adjusted 
as in the case of R2 H. 

My experience has been that the ad- 
justment of the rheostat or potentiometer 
R2 H, will cut out almost all the hum of 
the phones in receiving, but in case local 
conditions produce “cross talk” in some 
other experimenter’s outfit, he will find that 
by proper insulating or grounding or bal- 
ancing of transformer core, case, and wind- 
ings, or by reversing the supply leads where 
the house wiring is grounded on one side, 
he can get rid of any objectional noise. 

In making my transformer out of an old 
burnt-out 1 KW pole transformer core, I 
found that putting the whole transformer 
core and windings back in the iron case was 
advantageous in keeping induction from the 
core away from the rest of the set. The 
entire rectifier and associated apparatus 
should be kept several feet away from the 
receiving set, and all leads kept short, 
straight and separate, as in any other ship- 
shape and efficient outft. Bell-ringing 
transformers, if used, should have metal 
containing cases. The most important thing 
in using alternating current in this way, 
however, iS care in the tuning adjustments, 
as there are certain critical adjustments 
which will make the set “howl” on account 
of audible beats between local audio-fre- 
quency beats and the 60-cycle alternations, 
besides other causes. For example, I find 
that in my set, keeping within “regions of 
silence” from interference depends largely 
on exact coupling, and that I have to keep 
L2 above a minimum amount, and to keep 
C2 at a small capacity—under .00025 mfd., 
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“Superior 


Set 
2000 ohms 


Brandes Wireless Headsets 


are famous for their extremely clear, sharp tone— 
which is absolutely essential for reading very faint 
signals. 

We achieve this by correct design, and by careful matching 
of tone in both receivers in the set. 

This eliminates confusion to the ear which would be present 
if the harmonics of both receivers were unlike. 


THREE TYPE S_Ny TRANG ATLANTIS SorERIOR 


Sold Under Money-Back Guarantee 
Send 4c stamps for Catalogue E 


C. BRANDES, INC. 


Wireless Receiver Specialists 
ROOM 814 32 UNION SQUARE NEW YORK CITY 

















YOU NEED THESE REMARKABLE 


No. 6. Experimental Wireless Construction 


An up-to-date book explaining in. detail with working 
drawings how to build your own wireless apparatus, both 
sending and receiving, how to erect the aerial, connect and 
operate. 86 pages—93 illustrations. 


No. 5. Wireless Construction and Installation for 


Beginners 


Describes in detail with working drawings how any 
handy boy can make his own apparatus at lowest possible 
cost. Describes simpler and cheaper apparatus than No. 
6 Book. 73 pages—6/7 illustrations. 


No. 3. Lessons in Wireless Telegraphy 


Explains in detail the principles and apparatus for wireless so that you can 
understand them. Everything from aerials to end lcsses and Audions. 


Price 25 cents each, Postpaid Anywhere 


You will never buy as much for 25 cents again. 
Send now before these editions are exhausted. 


COLE & MORGAN, Inc., Publishers 
19 Park Place New York City 


BOOKS 
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PRICE 
25 CENTS 



















Whatever is worth doing, 

Is worth doing well ® 

Use Bunnell Parts 
Sold by all Dealers 
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Catalog No. 40 E now ready 
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S\ J. Ho BUNNELL & CO. 

9020 32 Park Place New York City, N. Y. 
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ELECTRICAL EXPERIMENTER 


Greatest Demand Ever Known 


for Wireless Operators 


Our 20 weeks correspondence 
course qualifies you for fine posi- 
tions. 


~All Apparatus and Text Books Free 


25 Per cent of all tuition pay- 
ments credited to our PROFIT 
SHARING PLAN for benefit 


of all students completing the 


course. 


Our illustrated booklet 


explains and will be mailed on 
request. 


SERVICE RADIO SCHOOL 


Largest Radio School in America 
Dept. E, 900-2 Pa. Ave. 


Washington, D. C. 


FOUR FAMOUS BOOKS 


Wireless Course in 20 


Lessons 


By S. Gernsback, A. Lesearboura and 
H. W. Secor. E. E. 


A course that tells you everything 
you can possibly want to know about 
*"Wireless’’, The mysteries of ‘‘Wire- 
jess’’” are unfolded to you by the 
use of such simple language go skill- 
fully used that of necessity you must. 
understand every word. The subject 
is not treated superficially, however. 
for there is a whole lesson devoted 
Mathematics of 
this epoch marking subject. 


Size of hook Is 7 x 10% In., 160 

pages, 350 HFllustratlons, 30 tables. 
Flexible cloth cover....Bper copy $.50 
Stiff cloth cover per copy 1.00 


Postpald 


to the Theory and 


Experimental Elec- 
tricity Course in 20 


Lessons 
By S. Gernsbackand H. W. Secor. E.E, 


A Course of the theory and prac- 
tice of Electricity for the Experi- 
menters. This is undoubtedly one 
of the most complete and com- 
Drehensive treatises of this special 
subject ever bublished. The book 
ig written by the same authors as 
the famous ‘‘Wireless Course in 
20 Lessons’’, 

Every Phase of experimental elec- 
tricity is treated comprehensively 
in plain English. 


The book contalns 160 pages and 
more than 4090 Ilustrations. 


Fiexible cloth cover...per copy $.50 
Stiff cloth cover per copy 1.00 


Postpald 


No. 1, How to Make Wire- 
less Sending Apparatus 


No. 2. How to Make Wire- 
less Receiving Apparatus 
By 20 Radto Experts. 

Two Remarkable Books 


Book No. 1 contains 11 pogrs, 
Size 7 x 5 in. and 88 diijuerractans, 
Paper bound. 
Book No. 2 contains lili] pages, 
size 7 x 5 in. and 90 éllustrations, 
paper bound. 


These two books have been written 

and published entirely for the wire- 

less enthusiast who wants to make 

his own radio apparatus. 

Book No. |—How to make Wireless 
Sending Apparatus 25c¢ 


Book No. 2—How to make Wireless 
Recelving Apparatus 25¢ 


Postpaid 


THE EXPERIMENTER PUBL. CO. Book Dept. 233 Fulton -St., New York 
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or in the lower half of the scale on my 
small standard variable condenser. But I 
have not found the slightest difficulty in 
getting any desired adjustment of tuning 
or selectivity without starting “cross talk.” 
A little practise is all that is necessary to 
make the set seem as silent as with direct 
current. Even if a faint hum still remains, 
it is never noticeable when fair signals are 
coming in, especially inasmuch as the A. C. 
hum is so low pitched compared with the 
signals, and quickly forgotten, like the 
scratch of a good phonograph. If anyone 
is unable to duplicate these results, it 1s 
his own fault. Of course a storage battery 
may be used for the filament, with rectified 
A. C. for the plate; or dry cells for the 
plate and a toy transformer for the fila- 
ment. 

This use of A. C. avoids all the bother 
and expense of storage batteries that cost 
much and require constant care and re- 
charging; and of innumerable “plate” cells 
that cost a fortune now and last but a short 
time. The complete outfit can be constructed 
for the price of one “plate” battery renewal. 
I believe it to be the simplest and cheapest 
“stunt” yet. 





“Klello Europe’® 
--Via Radio 
By Charles M. Ripley 

(Continued from page 263) 








the naval radio operator in Washington 
presses the key of his telegraphic instru- 
ments he PULLS THE TRIGGER. An 
Instant later the effect is noted on the in- 
struments and apparatus at t+ New Bruns- 
wick station 180 miles dista..c. 

The tiny electrical impulse from Wash- 
ington is used to strengthen the magnetism 
inside the wonderful new magnetic ampli- 
fier; and this, within the very same instant, 
releases the strange energy waiting inside 
the throbbing breast of the H. F. Alter- 
nator; and then, out on the high spun an- 
tennae flashes the AMPLIFIED dots and 
dashes which express the will of the Ameri- 
can people to a listening world. So the 
magnetic ampliher receives minute impulses 
and permits terrific electric surges to enter 
the ether. 

No device has ever equalled it for clear 
enunciation. There is a sharp staccato 
note to its messages. One way of express- 
ing its achievement is, “New Brunswick 
does not slur its words.” 


Multiple Tuned Antennae, 


A radio station without tuned antennae 
would be as short range an instrument as 
a violin without its “box” or a piano minus 
its sounding board. The volume of sound 
in each of these instruments is considerably 
augmented by their resonant wooden at- 
tachments, and so they can be heard at 
greater distances. 

Just so the tuning of wireless antennae 
makes them “electrically resonant’ with the 
vibrations, and augments the _ stations’ 
powers of transmission. 

But tuning does more than augment—it 
also refines the vibrations. The best com- 
parison perhaps is that of an organ pipe. 


Analogy of the Organ Pipe. 


One refinement possest by the organ over 
practically every other musical instrument 
is that EACH TONE is provided with its 
own individual resonating pipe—separate 
and distinct. Since the length of the pipe 
is just 1% the wave-length of its tone, it 
resonates only the pure tone desired. This 
refines the quality of the tone, as well as 
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is Carried On. 


amplifies its volume very markedly. 
And just so the tuned antennae of a 


wireless station both purify as well as 

amplify the particular tone or vibratory fre- 

quency of the station’s generator. Or put- 

ting it another way, the wires of the an- V G A S OR RS 
tennae are given electrical characteristics NAVY TYPE RECEI IN TR : N F ME 

so that they “tingle” or “vibrate” electric- Used the world over. Insist on the genuine, built by the originators. 
ally, in tune only with the particular vibra- Substitutes are expensive. Irrespective of design, we absolutely 


tions set up by the one high frequency ; f 
alternator feite eration and iin a gerited guarantee our tuners to produce the maximum signal volume. 





Mr. E. If. W. Alexanderson explained . Delicate refinement, uninterrupted ser- 
the achievements of multiple tuned an- : Mae vice and High Class Workmanship 
a peae simile Genk - | a unite to make TRACO tuners the 

ig in the simile o e organ pi | a 
the action of the multiple-tuned antennae ¢ standard where 
may he explained as follows: ie, aed by all others 

“Whereas, in all previous systems the fg a ei a W are judged. If 
antennae may be likened to a single organ ae r | I , your dealer 
pipe, the multiple tuned antennae is six a ela d « hawel 
organ pipes tuned to the same pitch and — ect Det awe 
sounded simultaneously in such a way that | pk them order di- 
the combined sound is six times as strong ie ™ rect from. us. 


as the sound emitted by each pipe. While Get our cata- 
it takes six times as much power to blow 
the six pipes as one pipe, the greatly in- 


logue, enclose 


creased efficiency of the new system 1s | The Famous 5A and 5C Models stamps. 
realized by the fact that it would require 


36 times as much power to blow one pive THE RADI O APPA RAT U & CO. 


so strongly that it would emit a sound 
equally strong as the combination of the six POTTSTOWN, PA. U.S.A. 
pipes.” A , 





The six fanciful organ pipes are large 


“tuning coils,” and as a happy by-product 
of their action they also serve as lightning 1 1 0 
arresters. In the accompanying illustrations 

| , 6-12-18 Volts Output 


these antenna tuning coils are clearly 
shown, as well as their relation to the an- Concdnice oc little current will nek mgvecordi 
nary meter. 


tenna. One end of each tuning coil is con- 
$1.50 Postpaid 


nected to earth. 

Ideal for experimente] work—NO MOVING 
parts. Cannot get out of order; with cord and 
plug $2.00. Transformer No. 12—Heavier Out- 
put, 6, 12, 18 Volts—+2.50 with cord and plug. 


Our Heels Spark. 


It was dark when we left the station, but 
there were two more surprises in store for 
me. As we walked toward the atitomobile Order from this ad. ‘ 
under the antennae, we in the rear were 


astonished to see brilliant sparks leap from National Transformer Co. 


the heels of those in front. The experts Dept. 17, 3124 North California Ave., Chicago, III. 
explained that the electricity from the air ee 
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AUDIOTRON 
VACUUM TUBE PANELS 


PARTS AND ACCESSORIES 


ay ait Audiotron B Battery. Thirty large 
(fe oo om ei cells—not flashlight size—sealed in 


AUDIOIRON "} teal moisture proof. Eight taps to binding 
30 CELLASVOIT,B BATTERY ||? posts. Tests full 45 volts. Guaran- 
~ No. 100 teed one year. Price $6.00 delivered. 


AUDIOTRON VACUUM TUBE PANEL 


Panel full XX Grade Conti- 
nental Bakelite Dielects. Steel 
cut and whitened engraving. All 
metal parts heavily nickeled. 
Switches for double filament 
tubes and arc or spark recep- 
tion. New type Back mounted 
smooth running rheostat. Panel 
also furnished in maple with 
imitation black bakelite finish. 


. 8B. Full Bakeline panel assembled 
- 8BP. Complete set of parts 

. 8W. Wood panel complete 

- SWP. Complete set of parts 





Send cash with order and save all delivery charges. Dealers: write for proposition 


AUDIOTRON SALES CO., 311 Lick Bldg., San Francisco 


MODERN DESIGN 


Is applicable to Electrical Apparatus 
as well as other scientific instruments. 
The new CLAPP-EASTHAM bal- 
anced condenser, designed for hori- 
zontal mounting on panels, embodies 
the most modern designs at a cost 





Type 800 within reach of everybody. 
Balanced Variable . 
Cond. Supplied in Send 3 cents for Bulletin Y. 


three sizes. Un- 
fa aiswied aries CLAPP-EASTHAM CoO. 
for use with oil or 


other liquid dielectrics 131 Main Street Cambridge, Mass. 


sin DUC *K’S BIG 300 PP. 
ein Dok Wireless & Electrical 
Tt Catalog is now as it always has been, the largest and most 
complete and dependable Wireless Catalog published. Mailed 
for 12c in stamps or coin which may be deducted on first order 


of one dollar. Catalog not sent otherwise. This catalog costs us 
twice the price of other catalogs. 













Everything in wireless worth while is listed in this catalog. The experienced amateur will tell 
you to see our catalog before buying. You are thereby insured against an unwise purchase. It 
is the Beacon Light to guide you right in the selection of your wireless apparatus. No bigger or 
better values are obtainable elsewhere. Send for revised price list. It is yours for the asking. 


THE WILLIAM B. DUCK CO., 230-232 Superior St., Toledo, Ohio 
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pulses or immense power; yet small inter- 
ference with other sending stations; send- 
ing 20 words per minute regularly and 
90 words in test! Surely it is a privilege 
to live in the 20th century and to learn 
about these things while in the making—for 
many things are more interesting in their 
development than when fully grown to a 
lusty manhood. 

That night the discussion of the day’s 
visit opened up a great vision to us. A 
message cabled from New York to Queens- 


‘town goes to Queenstown only; but when 


the wireless flashes a message from New 
Brunswick it goes to every point of the 
globe simultaneously! And when we heard 
that it only costs $30,000 per year for power 
to send words to a thousand wireless re- 
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THE CALL OF W DOUBLE I 
(Mr. Webster is a wireless operator at 
the U. S. Naval Radio Station, New Bruns- 
wick, N. J., the most powerful radio station 
in the United States.) 
HE winter sun has settled, 
Darkness is creeping near: 
The moon slips behind a cold black 
cloud, 
Denying the world of his cheer. 
A sentry stands faithful to duty, 
As out through the limitless sky 
Crashes the call from Loyal America, 
The call of W double I. 
It speaks and the whole world listens, 
And in the far-off city of Rome 
A happy American sailor 
Hears the call of his Home, Sweet Home. 
It comes to the listening German, 
As the Eagle’s own warning cry, 
And he shudders as he hears that warning, 
The call of W double I. 


The Frenchman hears and is comforted, 
For he knows that it speaks with power; 
He knows that aid is coming, 
Though he knows not the day nor hour. 
The load on his heart is lighter 
As he settles back with a sigh: 
It comes to his ear as music, 
The call of W double I. 
Out on the wind-swept ocean 
The sailor hears the call; 
He knows it comes from America, 
The grandest land of all. 
He grasps its high-pitched music 
As it crashes through the sky, 
"Tis to him as the song of the angels, 
The call of W double I. 
In distant cold Alaska 
A soldier’s eyes grow bright 
As he murmurs, “Yep, that’s him calling, 
And he’s coming good to-night.” 
And he sits and listens closely, 
With that stern look in his eye, 
For he knows ’tis the voice of Old Glory, 
The call of W double I. 
The moon comes out from his hiding, 
And smiles his praising cheer, 
On the land of Free America, 
Whose call he, too, must hear. 
The clouds roll away to the southward, 
The stars peep down from the sky, 
And the whole world stops to listen 
To the call of W double I. 
—H. R. Wesster, U. S. N. 
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ceiving stations—then the possibilities of 
wireless in the future seemed to expand 
without limit. Here is the point: One 
word from New Brunswick to all the world 
costs—well—ask Uncle Sam! One word 
from New York to Queenstown only, costs 
25 cents by cable. 

As a whole, it may be said that the possi- 
biliti¢s for extension of radio as a system 
of world communication have barely been 
touched upon, but the radio technique has 
now reached the point where it needs only 
capital and business initiative to duplicate 
and exceed in speed, accuracy and economy 
the trans-oceanic cable traffic; and for each 
sender to extend the service to all parts of 
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the globe requires merely receiving stations. 

New sending stations equalling New 
Brunswick in power would require about a 
half million dollars to construct and equip. 

Receiving sets of a very high grade type 
can be purchased for less than $100 and 
can be installed on a table, indoors. Mes- 
sages can be sent from 20 to 90 words per 
minute; and with a station operating over 
90 per cent. of the time, SOMEONE is 
going to make a fortune. Or, not thinking 
along mercenary lines alone, why couldn't 
great news gathering syndicates have their 
own wireless systems; or other corpora- 
tions with world-wide interests might have 
their own private plants. Perhaps the idea 
of John Wanamaker with his private wire- 
less stations may be the forerunner of a 
series of “jitney’” wireless systems by the 
thousands. Who can tell in these early 
days along what lines the development will 
take place? 


President Wilson’s Ship Fitted With Radiophone 


When the George Washington cleared for 
Brest she had installed tn her wireless room 
a telephone transmitter which permitted the 
President to hold wireless conversation with 
the Navy radio station at New Brunswick, 
N. J., and with Washington direct. This 
was made possible by the use of the Gen- 
eral Electric Company’s apparatus designed 
by Ernest F. W. Alexanderson. 

Wireless telephone messages were sent 
by this apparatus to the President thruout 
his last voyage to France, but the steamship 
was not fitted with the same apparatus and 
he could not reply in kind. Recent ex- 
perimental work, however, perfected the 
answering facilities, and thus made it pos- 
sible for the President to ‘‘talk back” to 
his Washington governmental associates. 








Talking Thru 

the Trees 
By Major General George O. Squier 
(Continued from page 204) 






another tree-antenna, and automatically re- 
turned to the sender on a wire system, thus 


making the complete circuit. Illustrated at 


Fig. 6. 

Long distance reception on any wave 
length from all the larger European sta- 
tions and from our ships at sea was easily 
accomplished and traffic copied on a twenty- 
four hour schedule by the regular enlisted 
operators of the Signal Corps. A small 
portable house serving as a field laboratory 
was erected in the midst of the forest area 
on Grant Road, Washington, D. C., between 
the Bureau of Standards and Chevy Chase, 
Maryland (see accompanying illustration), 
and here was assembled a collection of the 
most efficient vacuum tube amplifiers de- 
veloped to date by the Signal Corps of the 
Army, the Navy, the British and the French, 
and of commercial radio firms in the United 
States. With these unusual facilities it was 
a matter of a few days to test out, at least 
in a superficial manner, a large number of 
proposed arrangements using trees as the 
antennae. 

Fig. 7 shows how a number of trees can 
be connected up to give the effect of one 
large antenna. 

In France officers of the Signal Corps, 
by the simple device of driving a spike into 
a tree-trunk to which to connect the audion 
set which wireless operators use to magnify 
the dot and dash little sounds which make 
up wireless messages, found it was possible 
to “listen in’’ on communications between 
German airplanes and the German lines. 
Messages were thus intercepted in spots 
into which it would have been impossible 
to transport a field wireless apparatus. See 
Fig. 8. 
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Thousands of Electrical experts are needed now. Come to the great 


shops of Coyne and let us train you quickly by our sure practical way 


backed by 20 years of success. 
Earn $125 to $300 a Month 


Come to Coyne where experts train 
you on the actual apparatus. You work 
on everything from the simple bell to 
the mighty Generators, Electrical Loco- 
motives and Power Plants. Everything 
to make you a Master Electrician. 
Look at the picture taken from life in 
our shops. 


Become an Expert in 314 Months 


No need of taking 1 to 4 years to be- 
come an expert. We have proved this 
in thousands of cases. 


Earn Your Way. 


a part or all his expenses—without charge. 
Bennett W. Cooke, Director 
COYNE TRADE AND ENGINEERING SCHOOLS 


Dept. 27, 39-51 E. Illinois Street 
CHICAGO, ILL. 











BEFORE 
N THIS DAY anv AGE attention to your appearance 
is an absolute necessity if you expect to make the most 
outof life. Not onlyshould you wish toappear as attrac- 

tive as possible, for your own self-satisfactlon, which is 

alone well worth your efforts. but you will find the world 
in general judging you greatly, if not wholly, by your 

*‘looke,’’ therefore it pays to ‘‘look your best’’ at all times. 


We are the only school 
teaching by the original Coyne methods, which 
means no books, no classes—all practical training. 


Our employment department will 
help every ambitious man to earn 


YOU HAVE A BEAUTIFUL FACE 
7” BUT YOUR z a 


LEARN DRAFTING 


The country needs hundreds of skilled Drafts- 
men in all lines at big salaries. 

Coyne is the o1rly school in the country that 
gives you the advantages of big shops full of con- 
struction and mach nery. This makes our drafting 
courses practical, just like the joh you'll have when 
you graduate. You can’t get thisin any other school. 


WE TEACH ELECTRICITY, DRAFTING, 

MOTION PICTURE OPERATING AND PLUMBING 

We teach all these professions in such a thorough, 
practical way that when you finish you can step 
right into a position of responsibility and big pay. 

Fill out the coupon now and send it for our big 
free book of information. It tells what others are 
doing and have dore, what you can do. 


Be sure and check the trade thatfinterests you. Do it now. 


COYNE SCHOOLS 
Dept. 27, 39-51 E. Illinois St. 
CHICAGO, ILL. 


I’m interested in: 


[]Motion Picture Operating. 





AFTER 
Permit no one io see you looking otherwise: it will 
injure your welfare! Upon the impression you constant- 
ly make rests the failure or success of your life. Which 
is to be your ultimate destiny? My new Nose-Shaper, 
“Trapos’? (Mocel 24) corrects now ill-shaped noses 
without operation. quickly, safely and permanently. Is 
pleasant and doe; not interfere with one’s daily occu- 
pation, being wern at night. 


Write today for free booklet, which tells you how to correct ill-chaped noses without cost Uf not satisfactory 


M. TRILETY, Face Specialist 
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AMPLIFY our 


With the new DETECTAGRAPH-TRANS- 
MITTER, the amateur can amplify radio sig- 
nals to such an intensity that he can hear the 
signals about his station without the need of 
the telephone head set. 

By the addition of a loud talking telephone 
he is able to hear the messages many feet 
away from the instrument. 

‘he super- sensitive DETECTAGRAPH- 
TRANSMITTER herewith shown is two and 
three-eighths inches in diameter, five-eighths of 
an inch thick and weighs 
less than three ounces. It 
is the most sensitive 
sound detecting device 








ever brought before the 
public. 
The manner in 


which 








Our Super-Sensitive De- 
tectagraph Transmitter. 


Price, $7.00 Complete Talking Receiver. 


$4.00 Complete 


Model 
Horn, with 
toud = Talking 
Receiver, Cord 


“B vy 
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The Ditoctearaen 
Junior peat. hone 
Equal to any $35 in- 
strument made. Oute 
fit consists of Super- 
Sensitive Transmitter 
with cord connector; 








RADIO SIGNALS 












IUPER —- SENSITIVE 


Our Special No. 25 Loud 
Price, 


Order direct from ad. 


Or write for free descriptive circular. 


G. BOISSONNAULT COMPANY 


the amplifying process is attained is by attach- 
ing with tape the DETECTAGRAPH-TRANS- 
MITTER to the regular wireless receiver. 
Not only is this instrument applicable for 
amplifying radio signals, but it can be used 
with equal satisfaction for magnifying other 
sounds. Phonograph music can be transmitted 


trom one place to another by means of this in- 
strument, and those who are afflicted with deaf- 
ness will find 
transmitter. 


enormous benefit by using this 
It is the greatest device for build- 
ing your own loud talking 
telephone, detectagraph 
and other devices. Can 
be used for any purpose 
where a sensitive detect- 
ing instrument is re- 
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This detecting instru- 
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used for detecting 
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The Physics of “Tree Wireless.” 


We may regard the metallic electrode 
rigidly driven into the living organism of a 
tree, as described above, as a potential 
earth-terminal for the study of the potential 
distribution on the surface of the earth it- 
self. It has been shown in these experi- 
ments that this metallic terminal intimately 
connected to the earth itself and a part 
thereof is subject to changes of potential 
representing the innumerable frequencies 
required by modern radio-telephony and 
telegrapliy, as well as any other elcctrical 
disturbances whicli may occur on the sur- 
face of the earth or the atmosphere above 
the earth. 


It has been also shown, as expected, that 
we can select from this composite, one or 
more of the different frequencies by tuned 
electrical loop circuits suitably connected 
to this electrode and study each in turn, at 
will, just as color screens can select a par- 
ticular component of white light. We may, 
indeed, by means of a highly insulated con- 
ductor bring this terminal directly to the 
laboratory and connect it immediately to 
the modern thermionic tube and amplify 
almost at will the particular effects we are 
studying. This tube (Audion) is a power- 
ful and new instrument of research for the 
modern physical laboratory. Has not the 
physicist therefore in this electrode a means 
of studying in detail atmospheric and earth 
electrical disturbances of absorbing interest 
and far-reaching importance? 

In short, the radio Art as a whole has at- 
tracted some of the best equipt physicists 
in each country as perhaps no other prac- 
tical engineering subject of recent years has 
done, with the result that the methods and 
ineans of the radio Art are now immedi- 
ately applicable and available to the physi- 
cal laboratory for the study of the funda- 
mental problems of the earth itself as a 


Suber-Sensitive Tar Qutfit consists of 

Piece with small Sensitive Transmit- charged sphere. 

Siig le Headband: 26 CORTLANDT STREET NEW YORK CITY (ora. “Receiver For four years, under the stimulus of the 
eters Badal we Makers of Super-Sensitive Microphone Devices pea peney ase cane World War, the efforts of engineers have 


been expended in producing instrumental- 
ities for the generation and reception of 
radio signals and there has been little time 
to coordinate and assimilate the informa- 
tion gained into a better understanding of 
the ether mechanism for the transmission 
of electromagnetic waves thru space, over 
the surface, or thru the earth itself. 


However, from the moment an acorn is 
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wmuse and in- 
struct. Fans, 
Rheostats, | 


hidden from us are such as to vitalize the 
acorn and to produce in time the giant oak. 
In the power of multiplying plant cells, it 


Gene ie may, indeed, be called an incomparable 
And Knapp | “amplifier.” 

pees ae From this angle of view, we may con- 
Ries ae sider that trees have been pieces of elec- 
on Knapp trical apparatus from their beginning and 
Condé. with their manifold chains of living cells 


are absorbers, conductors and radiators of 
the long electromagnetic waves as used in 
the radio Art. 

For our present purpose we may con- 
sider, therefore, a growing tree as a highly 
organised piece of living earth, to be used 
in the same manner as we now use the 
earth as a universal conductor for telephony: 
and telegraphy and other electrical pur- 
poses. 
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through a transformer, 


electroblate. charge storage batteries, run lamps, 





Price, Complete, $7.00 


Order to-day. Or vour dealer can secure them 


Price, Complete, $3.50 
DESCRIPTIVE CIRCULAR and 
CATALOG of celebrated KNAPP MOTORS and Electrical Specialtics from 10c up pesied 
FREE on request. 


KNAPP ELECTRIC & NOVELTY CO., 523 West 51st Street, New York City 


for yon. 


My Early ‘Tree Radio” Researches. 


From the account of my early “Tree 
Wireless” experiments I quote the follow- 
ing selected paragraphs :* 
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the Absorption of FElectro- 
magnetic Waves by Living Vegetable Organism.” 
By George O. Sauter, Ph.D., Major, Signal Corps, 
U.S. A. Official Report to the War Department 
nee Military Maneuvers in the Pacific Division, 
1904. 


(Continued on page 274) 
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The Consolidated Radio Call Book 


“THE MOST NEEDED BOOK OF 
THE HOUR IS BEING published. 
A book which will be, literally, the right 
arm of all organizations and persons 
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TalKingThruthe 
Trees 


By Major General George O. Squier 
(Continued from page 272) 





“It would seem that living vegetation may 
play a more important part in electrical 
phenomena than has been generally sup- 
posed. We have seen that living vegetable 
Organisms absorb and conduct electromag- 
netic oscillations over a wide range of the 
electromagnetic spectrum, beginning with 
sunlight, whose electrical action in the plant 
cell is at present little understood, and ex- 
tending to waves of identical character, but 
of immensely greater lengths, such as 
Hertzian radiation, telephonic waves, and 
oscillations of the ordinary low frequencies 
used in commercial electric transmission 
lines. Disruptive discharges between vege- 
table electrodes, and electrostatic effects be- 
tween vegetable surfaces are easily pro- 
duced.” 

“In view of what has been accomplished 
in space telegraphy within the last seven or 
eight years, it is difficult to predict to what 
extent this means of communication may 
be ultimately developed. If, as indicated 
above in these experiments, the earth’s sur- 
face is already generously provided with 
efficient antennae, which we have but to 
utilize for such communication, even over 
short distances, it is a fascinating thought 
to dwell upon in connection with the future 
development of the transmission of intel- 
ligence.” 

“Since a transmitting station is a central 
point for electromagnetic waves sent out in 
all directions over the surface of the earth, 
a large class of information, such as 
meteorological reports, crop reports, and 
general news items of interest to all, may in 
time be sent from central points, to be re- 
ceived at many places within the radius of 
irifluence of the signal station, and this, too, 
by the simplest forms of apparatus.” 

“It is seen that a growing tree, covered 
with foliage, is influenced inductively by 
electrical disturbances outside of itself, and 
in fact becomes generally responsive to in- 
duced electrical oscillations. It should of- 
fer, therefore, a promising means of study- 
ing meteorological effects of an electrical 
character, particularly those of lightning 
discharges, and electricity of the air. One 
of the first practical rules for the preserva- 
tion of life against lightning is to avoid the 
vicinity of a tree.” 

“Our great forest areas may exercise an 
influence in maintaining a general equi- 
librium between the electrical charges of 
the upper atmosphere and the earth, which 
has not been fully realized. On this point, 
comparisons between observations from the 
interior of great desert areas devoid of any 
vegetation, with those from other portions 
of the earth’s surface well covered with 
forests, would be instructive.” 

“From this viewpoint, the general surface 
of the earth may be considered as supplied 
by nature with innumerable meteorological 
observation towers, which possibly may be 
employed by means of apparatus involving 
principles already well known to science.” 

“In conclusion, it is believed that vegeta- 
tion should be studied more systematically, 
from a distinctly physical standpoint than 
has been done in the past. Physics has 
been said to be the mother of all the 
sciences, and more and more the physical 
method of studying all science is proving 
to be the true one, as is evidenced by the 
great advance in recent years, in compara- 
tively new branches of scientific work, such 
as Astrophysics and Physical Chemistry. 
Has not the time arrived for a more sys- 
tematic study of Physical Botany, in the 
light of the new electric theory of matter?” 


*Abstract — of Reps _trecently presented to 
Physical Society o merica, 
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low Don Flashed 
the *“*S.0.S.”’ 

By Mabel M. Davis 
(Continued from page 236) 





flashed out: 


= oe 


“Come pole.” 

In five minutes Will Merton was dancing 
excitedly about on the sidewalk below 
“Don,” yelling to his brothers to bring the 
extension ladder. Other neighbors were 
gathering and demanding of “Don” why he 
was up there. “Don” glanced about and 
saw no sign of the cat he had come to 
rescue. When the wire flashed the cat had 
acquired a little common sense and gone 
down the way it came up. So that embar- 
rassing element of the situation was, thank 
Heaven, eliminated. At the next call, “Don- 
ald Johnson, what are you doing up there?” 
Don replied, “Fixing the transformer. 
Bring up my supper, will you?” 

Donald’s father took his place at the bot- 
tom of the ladder, steadying it while Will 
Merton’s older brother climbed up, un- 
hooked “Don,” and helped him get a place 
on the ladder. At the bottom he was be- 
sieged with questions but evaded them all. 
Will picked up Don’s loaded coat and the 
hungry, shivering “S. O. S.” man was glad 
to slip into it. All he said was: “Let’s get 
out of this before the company’s trouble 
man gets here to splice that wire.” 

When he got home he confest rather 
shamefacedly to his father and mother and 
Will Merton, that he went up the pole to 
rescue “A cat!” 

“But I’ve learned my lesson. No more 
‘cat rescue’ work for me. Of all the un- 
grateful creatures, that beast is the limit.” 

Donald’s parents had to admit that this 
was an occasion where a practical knowl- 
edge of electricity was of some use. Sev- 
eral of the neighbors grumbled at being in 
the dark for an hour, but as soon as the 
lights flashed on again they forgave Donald 
for the inconvenience. 


ey — — 


A SERIES-PARALLEL BATTERY 
SWITCH 


(Continued from page 225) 


in use, all switches should be left open. 

A smaller switch for taking care of a 
larger number of cells may be constructed 
by following the general proportions out- 
lined above; each additional switch will 
take care of one more cell of battery. A 
greater number of combinations are pos- 
able the greater the number of switches 
used, 

Contributed by ERVIN J. TROJAN. 
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Klectrical Oscillators 


densers and operate an independent high 
frequency coil as customary. The control- 
ling mechanism is of semewhat different 
construction but the core and _ contact 
spring are both adjustable as before. 

Fig. 6 is a small instrument of this type, 
particularly intended for ozone production 
or sterilization. It is remarkably efficient 
for its size and can be connected either to 
a 110 or 220 volt circuit, direct or alter- 
nating, preferably the former. 

In Fig. 7 is shown a photograph of a 





Fig. 17. Tesla Transformer With Adjustable 
Mercury Controller. 


larger transformer of this kind. The con- 
struction and disposition of the parts is as 
before but there are two condensers in the 
box, one of which is connected in the cir- 
cuit as in the previous cases, while the 
other is in shunt to the primary coil. In 
this manner currents of great volume are 
produced in the latter and the secondary 
effects are accordingly magnified. The in- 
troduction of an additional tuned circuit 
secures also other advantages but the ad- 
justments are rendered more difficult and 
for this reason it is desirable to use such 
an instrument in the production of currents 
of a definite and unchanging frequency. 

Fig. 8 illustrates a transformer with 
rotary break. There are two condensers 
of the same capacity in the box which can 
be connected in series or multiple. The 
charging inductances are in the form of 
two long spools upon which are supported 
the secondary terminals. A smali direct 
current motor, the speed of which can be 
varied within wide limits, is employed to 
drive a_ specially constructed make and 
break. In other features the oscillator ds 
like the one illustrated in Fig. 3 and its 
operation will be readily understood from 
the foregoing. This transformer was used 
in my wireless experiments and frequently 
also for lighting the laboratory by my vac- 
uum tubes and was likewise exhibited at 
my lecture before the New York Academy 
of Sciences above mentioned. 

Coming now to machines of the second 
class, Fig. 9 shows an oscillatory trans- 
former comprising a condenser and charg- 
ing inductance enclosed in a box, a trans- 
former and a mercury circuit controller, 
the latter being of a construction described 
for the first time in my patent No. 609,251 
of August 16, 1898. It consists of a motor 
driven hollow pulley containing a small 
quantity of mercury which is thrown out- 
wardly against the walls of the vessel by 


By Nikola Tesla 
(Continued from page 260) 


centrifugal force and entrains a contact 
wheel which periodically closes and opens 
the condenser circuit. By means of adjust- 
ing screws above the pulley, the depth of 
immersion of the vanes and consequently, 
also, the duration of each contact can be 
varied at desire and thus the intensity of 
the effects and their character controlled. 
This form of break has given thoro satis- 
faction, working continuously with currents 
of from 20 to 25 amperes. The number 
of interruptions is usually from 500 to 
1,000 per second but higher frequencies are 
practicable. The space occupied is about 
10” x 8” x 10” and the output approximate- 
ly % K.W. 

In the transformer just described the 
break is exposed to the atmosphere and a 
slow oxidation of the mercury takes place. 
This disadvantage is overcome in the in- 
strument shown in Fig. 10, which consists 
of a perforated metal box containing the 
condenser and charging inductance and 
carrying on the top a motor driving the 
break, and a transformer. The mercury 
break is of a kind to be described and 
operates on the principle of a jet which 
establishes, intermittently, contact with a 
rotating wheel in the interior of the pulley. 
The stationary parts are supported in the 
vessel on a bar passing thru the long 
hollow shaft of the motor and a mercury 
seal is employed to effect hermetic closure 
of the chamber enclosing the circuit con- 
troller. The current is led into the interior 
of the pulley thru two sliding rings on 
the top which are in series with the con- 
denser and primary. The exclusion of the 
oxygen is a decided improvement, the de- 
terioration of the metal and attendant 
trouble being eliminated and perfect work- 
ing conditions continuously maintained. 

Fig. 11 is a photograph of a similar 
oscillator with hermetically inclosed mer- 
cury break. In this machine the stationary 
parts of the interrupter in the interior of 
the pulley were supported on a tube thru 
which was led an insulated wire connect- 
ing to one terminal of the break while the 
other was in contact with the vessel. The 
sliding rings were, in this manner, avoided 
and the construction simplified. The in- 
strument was designed for oscillations of 
lower tension and frequency requiring pri- 
mary currents of comparatively smaller 
amperage and was used to excite other 
resonant circuits. 

Fig. 12 shows an improved form of oscil- 
lator of the kind described in Fig. 10, in 
which the supporting bar thru the hol- 
low motor shaft was done away with, the 
device pumping the mercury being kept in 
position by gravity, as will be more fully 
explained with reference to another figure. 
Both the capacity of the condenser and 
primary turns were made variable with the 
view of producing oscillations of several 
frequencies. 

Fig. 13 is a photographic view of another 
form of oscillatory transformer with her- 
metically sealed mercury interrupter, and 
Fig. 14 diagrams showing the circuit con- 
nections and arrangement of parts repro- 
duced from my patent, No. 609,245, of 
August 16, 1898, describing this particular 
device. The condenser, inductance, trans- 
former and circuit controller are disposed 
as before, but the latter is of different con- 
struction, which will be clear from an 
inspection of Fig. 14. The hollow pulley a 
is secured to a shaft c which is mounted 
in a vertical bearing passing thru the 
stationary field magnet d of the motor. In 
the interior of the vessel is supported, on 
frictionless bearings, a body h of magnetic 
material which is surrounded by a dome BD 
in the center of a laminated iron ring, with 
pole pieces 00 wound with energizing coils 


p. The ring is supported on four columns 
and, when magnetized, keeps the body # in 
position while the pulley is rotated. The 
latter is of steel, but the dome is preferably 
made of German silver burnt black by acid 
or nickeled. The body /: carries a short 
tube & bent, as indicated, to catch the fluid 
as it is whirled around, and project it 
against the teeth of a wheel fastened to the 
pulley. This wheel is insulated and contact 
from it to the external circuit is established 
thru. a mercury cup. As the pulley is 


rapidly rotated a jet of the fluid is thrown 
_against the wheel, thus making and break- 





vill 


Fig. 18 Tesla Transformer With Mercury 


Jet Interrupter. 


ing contact about 1,000 times per second. 
The instrument works silently and, owing to 
the absence of all deteriorating agents, 
keeps continually clean and in perfect con- 
dition. The number of interruptions per 
second may be much greater, however, so 
as to make the currents suitable for wire- 
less telephony and like purposes. 

A modified form of oscillator is repre- 
sented in Figs. 15 and 16, the former being 
a photographic view and the latter a 
diagrammatic illustration showing the ar- 
rangement of the interior parts of the 
controller. In this instance the shaft b 
carrying the vessel a is hollow and sup- 
ports, in frictionless bearings, a spindle 7 
to which is fastened a weight k. Insulated 
from the latter, but mechanically fixt to 
it, is a curved arm L upon which is sup- 
ported, freely rotatable, a break-wheel with 
projections QQ. The wheel is in electrical 
connection with the external circuit thru 
a mercury cup and an insulated plug sup- 
ported from the top of the pulley. Owing 
to the inclined position of the motor the 
weight & keeps the break-wheel in place by 
the force of gravity and as the pulley is 
rotated the circuit, including the condenser 
and primary coil of the transformer, is 
rapidly made and broken. 

Fig. 17 shows a similar instrument in 
which, however, the make and break device 
is a jet of mercury impinging against an 
insulated toothed wheel carried on an insu- 
lated stud in the center of the cover of the 
pulley as shown. Connection to the con- 
denser circuit is made by brushes bearing 
on this plug. 

Fig. 18 is a photograph of another trans- 
former with a mercury circuit controller 
of the wheel type, modified in some features 
on which it is unnecessary to dwell. 

These are but a few of the oscillatory 
transformers I have perfected and consti- 
tute only a small part of my high frequency 
apparatus of which I hope to give a full 
description, when I shall have freed myself 
of pressing duties, at some future date. 
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Can Food 


By Grace T. Hadley 


(Continued from page 219) 


ples of jelly making and all the informa- 
tion is so clear that the work of canning 
and drying is no longer a mysterious prob- 
lem but so simplified that school children 
may do it under the direction of competent 


teachers. 
Methods of Drying. 


For home drying satisfactory results are 
obtained by any one of three principal meth- 
ods: Sun drying, drying by artificial heat 
and drying by air blast—using an electric 
fan, or other motor fan. 

Sun drying has the double advantage of 
requiring no expense for fuel and of free- 
dom from danger of overheating. For sun 
drying of vegetables and fruits, the 
simplest form is to spread the slices or 
pieces on sheets of thin paper or lengths of 
muslin nailed to strips of wood and expose 
them to the sun. 

Trays should be used for large quanti- 
ties. Sun drying requires bright hot days 
and a breeze. Once or twice a day the 
product should be turned or stirred and the 
dry pieces taken out. Care must be taken 
to provide protection from rain, dew and 
moths. During rains and just before sun- 
set the products should be taken indoors 
for protection. 

Drying by artificial heat is done in the 
oven or on top of a cookstove or range 
in trays suspended over the stove, or in 
the oven of an electric range. When dry- 
ing with an artificial heat a thermometer 
must be used. 

Air Blast—Electric Fan. 

The use of an electric fan is an effective 
means of drying. Sliced vegetables or 
fruits are placed on trays and the fan 


placed close to one end of the box hold- 
ing the trays, with the air current directed 
along the trays lengthwise. Insects must 
be kept out by the use of cheesecloth or 
similar material. Drying by this process 
may be done in 24 hours or less. As arti- 
ficial heat is not used in fan drying, it is 
important to blanch or steam the veg- 
etables for the full specified time. It 1s 
also necessary that all fan-dried products 
be heated in an oven to 180° F. for 10 or 
15 minutes before storing. 
Danger from Insects. 


In addition to exercising great care to 
protect vegetables and fruits from insects 
during the drying process, precautions 
should be taken with the fimshed product 
to prevent the hatching of eggs that may 
have been deposited. One measure that 1s 
useful is to subject the dried material to 
a heat of 180° F. for from 5 to 10 minutes. 
By the application of this heat the eggs will 
be killed. Be careful not to apply heat long 
enough to damage the product. Store as 
soon as removed from oven. 

Winter Use of Products. 


In preparing dried vegetables and fruits 
for use, the first process is to restore the 
water which has been dried out of them. 
All dried foods require soaking. After 
soaking the dried products will have a bet- 
ter flavor if cooked in a covered utensil, 
at a low temperature for a long time. Dried 
products should be prepared and served 
as fresh products are prepared and served. 
They should be cooked in the water in 
which they have been soaked, as_ this 
utilizes all of the mineral salts which would 
otherwise be wasted. 


That Wonderful Electric 


Action-Delayer 
By Thomas Reed 


(Continued from page 223) 


ripe cantaloupe for her, but that’s neither 
here nor there. 

How about the same kind of a lock on 
letter-boxes? They all ought to have ’em. 
Put-a—etter—in,—you-can, but * 
way in until two minutes after you've prest 
a button, so you have a chance to take it 
back. Why, in a few years that would save 
more trouble than all old Bill Hoho ever 
made. The time you forgot to enclose the 
money in the mail-order. The time you 
just knew you'd put ’em in the wrong en- 
velopes—and did. The sarcastic letter you 
wrote your wife’s mother, telling her where 
she got off—only the place wasn’t where 
you said, it was on your neck. Oh say, 
Beiler’s non-mailing letter-box. Well. 

Beiler himself can elaborate his invention 
now, all he needs is to be told what good it 
is. Go to it then, Al, on the biggest thing 
of all. Fix your machine the opposite way, 
so itll stop something and not Jet go for 
those two minutes, and apply that to an 
electric muzzle, lip-riveter, or throat-grab- 
ber; and when you die theyll put your 
monument right next to Dr. Munyon’s, No. 
11 Benefactors’ Row. 

It’s easy, Al, a contact just under the 
chin, so whenever a_ fellow opened his 
mouth to talk, he’d be muzzled, gagged. 
choked—or go as far as you like, rendered 
unconscious—for two whole minutes. Why, 
a guy with that apparatus on his person 
wouldn’t have trouble enough to keep his 
mind occupied. Never “getting in bad,” 
never “starting anything,” always ready 


with those witty retorts you think of after- 
ward, no half-baked opinions, nothing but 
pure wisdom. Oh hum! And if you could 
get your wife S wear one, think of the 
oU- wend you Way tipste 
at 2 A. M., aah wifie at the top struggling 
to get the ‘darned thing off. Two minutes 
yet before she can tell you what she thinks 
of the poker game, and the best “thinks” of 
all exploding inside of her, and lost, lost! 

Well, Al, I can’t go on like this, I must 
do a little inventing myself ; but you get 
me, don’t you, and you’re under full head- 
way with your future career, yes? I'll only 
suggest one little handy application more, 
one that should be in every home, the 
“Safety Bargain-Shopper’’. 

It’s a common shopping-bag, containing 
Beiler’s device, a storage battery, and 
a pocketbook with an electric lock. 
Gwendolyn sees a bargain. Instantly her 
hand goes into the bag for her purse, but 
it’s locked. She presses the button of 
Beiler’s device. Have patience, Gwendolyn, 
dear, in a short two minutes that filmy 
thing of pink batiste (is batiste right?) 
marked down to 79 cents, is yours. But no, 
Beiler is on the job, and the 79 kaplunkos 
are spent for one pair of fat pork chops. 
Does Gwendolyn change her mind? Does 
or rather did she have a fit of economy, 
prudence. far-sighted wisdom? No! 
Within the two minutes she is pushed away 
from the bargain-counter by the seething, 
howling mob of five thousand other bar- 
gain snappers. 
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Fit Yourself Big Job 


Don’t hesitate any longer. There is a greater 
demand for trained men now than ever before 
— greater opportunities — bigger pay — more 
rapid advancement. It’s training that counts 
now—accurate knowledge—a complete grasp 
of your trade. 





Practical 


Drake's ners Books 


For Home Study 


Pave the way to the 
fat pay envelope. 
Written in non-tech- 
nical language that 
any man can grasp. 
Send the price of any 
book listed below. We | 
will send the books | 
postpaid— you keep | 
them five days—if not 
entirely satisfied return 
the books and = your 
money will be refunded 
in full. Order direct 
from this page. Use 
the Coupon. 





Electrical Books 
Electric Motor Control Systems and 
Methods. Loatherette................. $1.50 
Electrical Tatles and Engineering Data. 
CGOAtNOFOltG: vs cas hoes we cekeruseuce.. 1.50 


Motion Picture Operation. 
Alternating Current. 
Wiring Diagrams 

POOthOretle: ..ti50k oscars eat ce 1.50 
Armature and Magnet Winding. Leather- 

CRO oa eee oye ase eas 1.50 
Modern Electric Illumination. Leatherette 1.50 
Modern Electrical Construction. Leather- 

CUO ey eee oe ne ee oe eee oe eee ae 1.50 
Electricians’ Operating and Testing 

Manual. Leatherette.................. 1.50 
Drake’s Electrical Dictionary. Leatherette 1.50 
Electric Motors, D and Av Leatherette... 1.50 
Electrical Measurements and Meter Test- 


Leatherette... 1.50 
Leatherette........ 1.50 


ing. Leatherette............. cece wees [.50 
Drake’s Telephone Handbook. Leatherette 1.50 
Au cormouile Books 


Automobile Igni- 
tion. Leatherette, 
$2.00 

Brookes’ Automo- 
bile Handbook. 
Leatherette ..$2.00 
ener | Automobile Start- 
eae es 


HE ing and Lighting. 
B Bigs snag tember tesiesenie Leatherette ..$1.50 
ie cheer Shbdahchiate eerd Motor Car, 
eee ee ruck and Tractor 
= te Attachments. Cloth, 
$1.0 


Ford Motor Car, 
Truck and Tractor 
Attachments. 
Leatherette ..$1.50 
Automobile Cate- 
chism and Repair 


Manual. Leatherotté. ..iscscscscecccvwss $1.25 
Gas and Oil Engine Handbook. Cloth... 1.00 
Gas and Oif Engine Handbook. Leather- 

Cte So Gio eases bee sseueees 1.50 


Moderr. Language Courses 


French Without a 
Teacher, Spanish 
Without a Teach- 
er, German With- 
out a Teacher. 

By Professor 
Philip Schuyler 
Allen, University 
of Chicago. An 
entirely new home 
series of modern 
foreign languages. 
Simplest, easiest- 
to-master language 
method ever de- 
vised. French, 
Spanish or Ger- 
man. Pocket size. 
Each soc. 5<5.91.25 


Mail the Gener NOW 
; Order on yur five day money back plan. 
CER onRecsceccegeee MIF ehEesteat COCCCEES FOCCCREHHEEEERRERHEEEEEEGE 
FREDERICK |. DRAKE & co., 
1009 Michigan Ave., Chicago, II. 


Enclosed find ($......... ), for which please 
send me prepaid the books checked in this 
adv. (or list attached). It is agreed that I 
may return same in 5 days if not entirely 
satished, and money will be refunded in full. 
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RADIO FREQUENCY AMMETER 
4 inch Face 


0 to 3, 0 to 5 or 0 to 10 Amperes. 
Specify Reading Required. 


$11.00 Net 


The Jewell Electrical Instrument Co. is 
prepared to fill the instrument needs of 
| the amateur experimenter in radio and 
| general electrical work, as well as those 
who desire more precise and accurate 
measurements of electrical quantities. 


We show above our high frequency 
amineter, of the thermo couple type, 
especially desirable for medium sized | 
installations. 

For receiving panels, we are supplying | 
small D. C. instruments for plate volt- | 
age and filament current, at a very | 
reasonable price. 


Write for our special radio instrument 
bulletin. 


JEWELL ELECTRICAL INSTRUMENT CO. 
1640 Walnut St. 


— 





















Chicago 








“The Livest Catalog in America” 


Our big, new electrical cyclopedia 
No. 20 is waiting for you. Posi 
tively the most completa Wire- 
less and electrical catalog.in 
print today. 180 Big Pages, 

500 illustrations. 300 iao- 
struments and appara- 4 

tus, etc. Big “Treatise 

on Wireless Teleg. 

raphy.’’ 20 FREE 

ae for our 


Course 
in 20 les 
sons. FREE 


Weight % Ib. Beau- 
tiful stiff covers. 


Send 6 cents in stamps or 

coin for which we will send 

our letest Cyclopedia Catalog 
No, 20 as described 


FELECTRO IMPORTING COMPANY 
231 Fulton St., New York City 












AMATEURS 


| Our type 5-A receiving set is ready for immediate ship- 
| ment. Consists of double slide tuning coil, galena 
| detector. 2 point switch, fixed condenser and binding 
posts for aerial, ground and receivers, mounted on 
quartered oak base. Price $4.50 

Unmounted coils, 10” long. 3” dia. each, 75c. 
with No. 24 enameled wire.) Radio message blanks, 
per pad, 35c. Tested galena crystals, each 15c. 


McMAHON & ST. JOHN 
56 West Ave., So. Norwalk, Conn. 


a ee ee ee 
It’s big value. Most 
selective, efficient 
4 tuner obtainable, 
Send 3-cent 
stamp for bulletin. 


Colby’s Telegraph Schoel 
Auburn N. Y. 
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AMPLIFICATION ON 180-2500 
METERS 


Do you know that we build a regenerative receiv- 


ing set giving enormous amplification on from 
180 to 2500 meters? If you want the best, better 


write for our catalogue. Enclose 2c stamp. 


Universal Radio Manufacturing Corporation 
Dept. W, Elmira, N, Y 
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Hlow to Build am 
Astatic 


 Galvanometer 
(Continued from page 225) 





Next make a round base for your instru- 
ment. This, too may be turned on a lathe, 
but may as well be made of separate disks. 
Make one to fit inside the other end of the 
chimney, and make the other about half an 
inch larger all around. The second disk 
can conveniently be beveled. Fasten the 
two together. Make three wooden feet for 
your base, and fasten them on it, letting 
them make an angle with each other at the 
center of 120 degrees. In the ends of these 
feet, bore holes to receive the leveling 
screws. The screws themselves may be the 
binding screws from old dry cells. If now 
you cut a piece of fairly hard wood (hard 
rubber or fiber if you have it), which will 
fit around the base, and be attached to two 
of the feet, as the diagram shows, your 
base is complete. This piece of wood is to 
hold the three binding posts. 

The two coils of wire (A) need cause 
little trouble. Form the bobbins of heavy 
card-board, or, better, from thin wood, held 
together with glue or shellac. The size of 
the bobbins naturally depends on the space 
available inside the glass cover. Wind them 
with wire varying in size according to the 
use for which the galvanometer is intended. 
If you wish it to detect extremely small 
currents, wind it with the finest wire you 
have (No. 40 B & S). Fasten the coils on 
the base in the manner shown, taking care 
that, when their windings are connected in 
series, the magnetic field. of the two will be 
continuous. That is, let the wire be wound 
in the same direction in each. Connect 
them in series, and bring the two leads to 
the two end binding posts (C). Connect 
the middle binding post with the connection 
between the two coils. This allows the in- 
strument considerable range. If you are 
working with very minute currents, let 
them flow thru both coils. If the currents 
are stronger, let them flow thru only one. 

The astatic element is the next considera- 
tion. Cut a light piece of wood and push 
thru it two steel needles, of such length, 
and such a distance apart, that when the 
whole is suspended as shown, one of the 
needles will swing inside the coils, and the 
other just above them. Before pushing the 
needles thru the stick that is to support 
them, magnetize them thoroly. Assemble 
them so that the north pole of one and the 
south pole of the other will point in the 
same direction. The whole element should 
be made as light as possible, so that it may 
be suspended on a silk fiber or a silk thread. 
Now for the actual suspension. Make a 
cover for the top of the test tube (see the 
diagram) and thru this bore a hole large 
enough to allow a battery binding screw to 
slip freely thru it. Select a binding screw 
with a knurled thumb nut on it, and slip it 
thru the hole. To its end make fast the 
silk thread or fiber, passing it thru a small 
hole in the screw itself. Let the thread be 
approximately the right length before as- 
sembling the instrument. By holding the 
binding screw firm, and turning the thumb 
nut, the height of the astatic element may 
be regulated, while if the whole screw be 
turned, the magnets may be brought into 
Boe proper position with reference to the 
coils. 

Now you have a good businesslike gal- 
vanometer. You can go further and elabo- 
rate it if you like. You can experiment 
with different size wire, different distances 
between coils, and with astatic elements of 
different weights. You can place a circular 
scale on the coils if you choose, and read 
the values off on it with the top needle as 
pointer. Or you can do this stunt: Mount 
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a small mirror on the magnet support; next 
take a miniature bulb and cover the glass 
with a coat of white paint. Let this dry, 
then put on one or more coats of black, or 
some dark color. Support the bulb and its 
socket on a short piece of brass tubing, as 
shown, Or on some other support of such 
height that if you scratch a hole in the 
paint on the side of the lamp, a ray of light 
will be reflected by the little mirror off onto 
a scale which you can hold at any distance. 
If you do include this feature in your gal- 
vanometer, you must add two more bind- 
ing posts on the base to supply current to 
the lamp. This stunt works fine when the 
instrument is to be used merely for the 
detection of minute currents, but remember 
that the magnetic field of the lamp feed 
wires is going to complicate matters if the 
galvanometer is to be used for accurate 
measurements. It is needless to remind the 
reader that with the exception of the two 
(needle) magnets, no iron or steel should 
be used in the construction of this instru- 
ment. 


Musical Radio 
Telegraphic Sets 


By Jacques Boyer 
(Continued front page 233) 





by means of a regulating screw. 

The sending helix offers some novel 
points. By means of metal sliders it is 
possible to vary the wave lengths instan- 
taneously. Instead of using the ustal an- 
tenna switch, a special commutator is used 
which might be of interest to American 
readers. 

In the sending circuit, the tuning coil has 
only five contacts and an air condenser. 
The coupling can be changed in two direc- 
tions, either in series with the antenna (for 
short wave lengths) or in parallel with the 
coupler (for long wave lengths). The 


secondary circuit, which is a periodic, has 
a coil, which is regulated by means of five 
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Design. 
contacts for the variation of the wave 
length. It has the usual connections with 


the head receivers, and there are two de- 
tectors used, each of which can be con- 
nected into circuit by means of a switch. 
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GREATEST TOY SENSATION OF THE DAY!) Boys, you can have Movies at your own home with this fatest model 


FIGHTING DREADNAUGHT MOVING PICTURE MACHINE 


a-_ SENSATIONALLY REALISTIC ! is Uses Standerd Filme same as the larger machines. Very easily managed. 


Eere jaa he Simply turn the handle. Good Variety of Films always obtainable 
ncie Sam’s ting Complete Postpaid anywhere 
moneters. Eight PRIGE ONLY $2.50 including Two Films 

f Extra Flims, iSo each postpaid 


big guns, each 
of which flashes, at Ti. 
correct intervals, e " THIS 1S A GENUINE MOVING PICTURE MACHINE 
from twelve ta 2 *%, and the motlon pictures are clear, sharp and distinct, 
twenty times. Extra The Moving Picture Machine is finely constructed, ant 
ammunition always & , | carefully put together by skilled workmen. It !s made 
obtainable. Abso- ~ , of Russian Metal, has a beautiful finish, and is oper- 
lutely harmless. Can be operated indoors or out. Now ated by a Anely constructed mechanism. The project- 
Yu ing lenses are carefully ground and adjusted. triple 
pollshed, standard double extra reflector, throwlng 2 


’ chance to see 8 battleship in action. an: 
thes ore one can OWN the ship and command the firin 
' ray of light many feet, and enlarging the picture on 
the screen up to three or four feet in area. The . . 


If] having two or more Battleships. you can arreng 
CO OTTING: NAVAL BATTLES in sour own home. Price 
Warehip end Ammunition, 15c, three for 40¢, or a fleet of 4 
ships for $1.50 postpaid. Extra ammunition, § cents er pks 


TOOTH-ACHE STOP MysterlousGhos 


Is fe nots pretty object, 
EaS¥ 10 USE 
Stops the Pain; Stops the Too! 


ut there Is fun in it fo 
Squeeze o Bretle In hollow 


ople who like practica 
okes, The Ghost, whe 
dieplayed In @ pérfectt 
dar pres glows = 
y cold 

of tooth; the Ache Stops Instantly; 

the pasts hardens, forming an anti- 
peptic Filling. Absolutely harmleas, 
Have it ready for the next bad ete 




































“The Baby” Sita: Revolver 


A HANDSOME AND MOST EFFECTIVE WEAPON 


$650 














Moasures but 
4% inches long 












































































Takes récuiar 
-22 calibre 
cartridges 
The new Saby Double Action Memmeriene Revolver fies Been produced to ms 
the ever increasing demand fer « revoiver that would combine emali aine an 
light welgtt with the essentia! features of Efficiency and Precticabilty. It le 
ammal) in aizs, yet is juet ae effec ‘ive and serviceable ua the most expensive weapoe 
you can buy. Every lady shou 4 heve @ revolver and should know haw to use it, 
and there ia no safer or better one made than thie. A great festure ie ita sefety 
ection that ja against accidental discharge. making it quite safe for young 
men ond eo. The Miustration gives an ides of Ite appearance, but it must be 
seen and used to be thoroughly appreciated. The emmunition vecd is the stand- 
22-caHbre (short) cartricge obtainable enywhere, or you may obtaln the 
cartridges from use (cartridges can bo shipped only by exprees). @ revolver 
Gree aix ahots in one loading. Thos operation of the charging mechaniam ie ex- 
tremel id and absclutaly reflablo; alx wel! almed shots can ba fred in as man 
seconds, e revolver ls very well constructed, with fineet nickel plated fluted 
barrel of eyinder. and it weigha only 4 ounces. The Price of the Meb~ Reva'ver 
le only $9,502. eant by mali portpald to any eddrecs, JOHNSON 6MITH & CO. 


. 












light ts produced by a safety carbide generator, 
such ag is used on the largest automoblies. This 
throws a dazzling white light on the screen. 


It is a solidiy constructed and durable Moving 
Pleture Machine, The mechanism !s exceedingly 
simple and is readily operated by the most inex- 
perienced. The pictures shown by this marvelous 
Moving Plcture Machine are not the common, 
crude and tlfelesa Magle Lantern variety, but are 
llfe-Ilke photographic reproductlons of actual 
scenes, places, and people which never tlre its 
audiences. This Moving Picture Machline has 
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tack. 250 per tube, postgsld. / gn youg maine ioe caused @ rousing enthuslasm wherever it was used, | ExPO A CAMERA 
ce cents oe = 
SISAFETY Ist” PINS or thease! Si ooe’™ WOHNSON SMITH & CO. | r 3 The most wonderful and In- 
A clevet INKLESS PEN Dent. E 9 3224 N, HALSTED ST,, CHICAGO iow’ genious Camera made 
novelty, The Tt ie but little larger than @ 
Di} | cm ANARCHIST BOMBS (ITCHING POWDER bios es ieee 
Mo ‘t has made j aah as This te another good prac- = mbles, You can carry 
them very popular. we ve swith Ware Ink. & with aeetatin pile glag DP tical joke; the intense discon Tan ene expe about in rene 
your eympethy with the movement. Teshioneble vivlet color. Better ans form a chemical which will sare Se se be oe an ures without any one 
handy for wearing et amateur cheeper than fountain pens. Writes a roduce o most hortible eryone but themscives fe , Ne y 
ee end the like, Twoeizes, long alter with ape dip in alp weler cane One dropped in 6 oughly enjoyable. All that f ~ belng the wiser. 
In. (gold pleted} end 1 In. (nickel- a iessure to ane, With Nickel Pleted Re: room full of poople will pecgsenrs, co start le ef the One Cent a Ploture 


plated) Ge each. two for 10¢ p. pd. wertible Bolder 19 CENTS, $ for oh 


_ SIMPLEX 
TYPEWRITER 
ONLY $2.50 


iM Cheap But Good. 
So Simple a Child 


The Expo loads In daylight 
with 28 Exposure Filme, cote 
ing 265, thus the picture tak~ 
ing pert of e whole day's out. 
ing may be had for the nominal 
som of bsc—One eent a picture, 


ure Filme also obtains 
abfes ie simplicity resi ie op 


a ia : le tu rough the 
$960 ana otra “wiiere the Repia Fire Lone le 
. bi 4 located. The photoe (6/82 7/8) mar 

: be eolarged to any pize. 


esuse more consternation sdes on © perpon's 
fe wder can Sed 


w and 
than a Ilmbarget cheese. rel o 
The emell will entirely dis- ‘do the reat. ibe result fs 8 


ap r in asbort time. 3 Boxes for 250, more scratch, end nS a, 8 Boxes for Z5c. 
h ees only with @ Dollar's | se ly by express, (Most order @t least Qne 
worth of other merchandise, Bsr Polis ekecbeolin 


INVISIBLE INK | LOVE LETTER INK 


The moat confidential Writing written with this re- 


® ea can be writ- I 
ton with this Ink. for markable ink vanishes ene 




















Can Use It. the write MAKE KO tlrely In a few weeks (sooner Quick AS A FLASH Tine, spd Jootantaneons | sha tieed 
We Guaranteo the) aniess you inow ice if desired), leaving the paper Endorsed by amateurs and professtonals the world over. Thoroughly practicale 
Writing. eret. Invaluable for many QUITE BLANK.  15¢ p. pd. Tag of Ime just the game as ordinary cameres--io dally use be 


prints and develop 

ope ice, newapaper reporters, detectives, and the general public. Important 
beats bave been secured. with the Watch Camera by enterprising reporters, 
Produces clear, eharp negatizes Indoars or outdoors equal to any camers of the 
market, else or price notwithata nding, 


{ 
Expo Water Camere GO 66) MME, 10 Cee Cag co, ase 
Jobnson Smith-& Co., Dept. E 943224 N. Halsted St., Chicago 


This Pretty 4 RUBBER STAMP 


WITH PAD \ RAND INK, 75¢ 


reasons. Keep your poet- 
als und other p ate roamne 
oranduma sway from prying ROOM; ting ahlnes 
eyes. Greet fun for piaying the fire. Quite invisille et Gime. Very ex keble. 4% 

oractical jokes. Only 15 Bottle Dottie; 3 for 406 postaaé, iad JOHNS nN SMITH . “or 


MULTIPLYING BILLIARD BALLS;COOD LUCK RING Jerri, 
legible pen writing le unbvelsenailke ond creatcn the Impression that the firm lee \ 


A VERY atriking 
no-account and sluw-going concern. We aseure youtnat the Prectice! Typewriter The Best Feat of its Kind ‘4, and ancommon abn 
fully deservea its name oe [tle fit to do the correspundence of any business or This trick ie az effettive anit : 
profeesion, and to do lt well, You should not mise thie chance of securing a bar. eeurprising The performer VY 


Though so mervelousty 
aheee. thia machine fe a thoroughly preetleat Typewriter. We positive) 

@uursctec it to produce Writing eque in every reapect te that of eny $1.0 

machine. It does not seem possible st the price, but .et we sead you & Bpecimen 
et tte work and you willbe convinced. With reasonable care It will test a i-fe- 
Vme, [tie ao mmple that @ child just eble ie reed can write ww file Ot. You can 
learn all there eto know sboutit in five chinutes, and en hour’e practice will 
make you en expert operstor. Every bgelness man must have @ typewriter. J! 


























made of grunmete 
epi and crousbone 
gan. The lettera of the alphabet, the numerals 210 10, end punctuation maeiks hands arvund the ball for ex- selgn, with two bril- 
are ¢o grouped that the letters mont used are before the operator most of the amination, end immediately it liant Aeshng were 
time, ensbling him to write idly. The rollers hold the paper in posith n while] @ Feturned to him he seizes it 
writ(ng and at the end of each finoe slight turn of the roller moves the rachet Re, the tipe of hie thumbs and 
which makee e click and forces the paper forwerd, giving the proper, line apiece ngere and a second bell mya- 
ng, eo thet the lines are all en equal distance from each other, 60 desirable in ter eye's qpreers: These ere 
tter writing. Eech typewriter pecked in @ strong box, with full printed Inetruc-| held In full view of the endi- 
for yse. Price complete. $2560 sent be mail noatpald nce a lips of the Angers of the left hand, and 


Johnson Siaith & Co., Dept. E 9,3224 Ne Halsted St., Chicago| sectedy maken ile acpearance, Final y the marlin Ceol mine” ard wine 


see Wonderful X-Ray Tubels2s"s fram emg ti. sont spe ge nang ane! 


appsrently euffere from eome kind of epsem and yet we Will not positively 
another bail ja the resalt. The feat can then be re- fereeaniee that, ft fp certainiy o very onique ring 
vereed, the baile earn one efter another | that you will take « pride in wearing. Thev were 
J } untilnone remains. [ti«a very interesting trick that | made to sell et 60 cents, but ane special bargain 

. You may have a lot of 
i fun with thin Sparklin 
J Gem Squirt Ring. It 


conelates of a hardsome- 


ty plated ring, attached j 
te : rubber ball. a ore if 10¢ 
ranged thet the latter is 


at tparkiing out of the 
fem) eyes. never fail. 
ing object of Iinter- 
wet. It io sai 
many to bring 
Luck to the wearor 


Se. 





—. 8. BARTSCH, 
EUDUNDA' 


op Cee 


Y 


o [rin 
is eke emele og gece by vollowtn Pee wo will See at asa ene ca this ! 

mpany the apparatus. . NTS, aper, @ a QNLY 28 CENTS, 
PUSTPAID, PAN JOHNSON aMiTH & CO. TPAIO, JONNSOM SMITH & CO, bi 


oapeo cicarertes | THE “LITTLE GIANT” TYPEWRITER 


veet Line A First Class 


oO. 
Guebh Res! Blariex.® 












Gtesry Cigureties, Out 





, Writing Hero {9 the Prettiest rubber stamp you ever saw. At very 
uite out of view when h Sad this design specially engraved for our 
ful little Inetru odur: great cost we _ have li 
penitinn ene enigedeel Ing opuicel fivalons both eurprisine avd Machine customers, and it cannot be obtained except throughus. The 
tive looking ring as this { etarifing, Wiib It you sen ese whet is For $1.25 /design is ornamental, with floral decorations, with a beautiful 


: 5 Bpparent'y the bones of your fingere, the 
eenter of shee aMiiache sete lead in e lead pecell. the interior opens 
absorbed in ge'ting o cl ser view Ing In e pipe etem, and many other elm- 
you juat squeeze the rubber ball snd | Her illusfone. A mystery that noone bag 
ine cheerver experiences & very great | Deen able to estiefactorily explain. 
eorprise, PRICK 20 CENTS, three | Price 10 cents; 9 for 23 cents; I doxed, 
for SOcen e, postpaid, J. 3. @ CO 78 cents. Sent by mail, postpaid, 


Sneezing Powder 


Placa @ ve 
emallemount 
of this pow 


Aper act Iittletype- 
writer Cor $1.25. There 
are thousands of per- 
sone who would Hke to 
are # typewriter but 
; whose needs and bual- 

ness do not warrant 
A ben containing ten spparently the expense at ached 
wenuine Ciguretion. They cofitain @ to the perches and 
cep which exploves when sboat ove | use of a fifty or seventy-five dolter macaine. Ts such persons we 
third ¢ smoked, confidently recommend our Little Giant = It ie etrongle made, but 

They appesr eo real, and afford eo | -impie in construction, #0 that any one can quickly jearn te operate 
nood @ smoke (while they lust) that | it, nnd write as rapidly as they woold with pen and ine. The letters 
he best ie Aner ane! by evr § of tha alphabet most frequeat y used being so gTouped aa to enable 

pea ath Breet fag + By hah an4@ | one to write rapidly, the numerals, } to 10, and the punctuation 
SRcoute, costed boo, bes of tom, 1 morse being together. With this machine zoueas can tee best 

—" : - typewri ten love letters, addrens envelopes, make out bille, and 
Johnson Smith & Ce., Degt. 9) do utmost any kind of work not requiring a larve expensive machine. 
With each typewriter we send a tube of ink and fall printed inetruc- 
tiona for using the machine. Price complete $1.25 by mail postpaid. 


SERPENT’S EGGS|MYSTIC SKELETO 


dove in the upper part conveying Ita message of love, the de- 
sired name onus and address being Gstefully displayed fin 
tbe center. With this rubber.etamp you can brand your letter 
paper, envelopes, postals and other stationery and the elabo- 
rate end unique desixn will be admired by all. Placed upon the 
outside of envelopes, packages and other mail matter, it en- 
sures their return to the sender In the event of non-delivery for 
any reason. It looks very pretty stamped on books, music, 
photographs, ete With each stamp we include a self-inking 
stamp pad and a botile of ink for _re-inking the pad, and the 
PRI of the COMPLETE OUTFIT, In box, is ONLY 
75 CENTS, POSTPAID. 









e alr, an 
everyone in 
A the room or 

} car will begin 
Qo eheore without kn the reason 
why. itis moat amusing to bear their re- 








ez) 







war th th abunch of theses bills, it 1s easy sue 
i Sac ghina they have coueht rrae!] foreach peraon of mited meanstoap-| ach box contains 12 Eggs, + 10 4 ogate?, heme of <taeee Ca rd 
the other. Between the leoghing | peer prosperous. By flashing a rolloi| which are no larger than te music and perform varioup 


te Teacher Neaded 


and sneexing you yourself will be having | these bills atthe proper time an peel 




















lox Card entirely. Outy 16 ste, o- pd. Johnson Smiih& Co., Dest ED 


Gigantic ci Batter Beans 


The New Edible Vegetsbis Wonder 
. Grows to an svenaune size, the Beane 


; ' tions and movements while Sypotem 
u 4 g eee eine et tise bill or two from the| @ grain of oats, | ae 
say rostings, sar rides. of any place ai a ido of the roll. the efact createo| When lit with @ tance from |. The frure may Persone having nagfected thelr Musical Educatfon 6 See ditcic tor Rite 
wiyere tnere le a gathering of peor will Be found to be alll that can be de] match, however, be examined by the spectators. Persose having pee iNG CARD (lacing the card upright over the piano keyaly 
it le the greategt lake onty Orcas Cnily 180 bills 28, 126 for Bbc, or $9. $0 theesand.| each one gradu- eoihn ft lnctiocis clepedien Zoo can et once VAG SUEY Oo eee ot Ooiescoledge of muaic fo rhgcired’ 
j 1 f } t + . Profe. . ie 
NE R Oo = Ss L. ‘i C iN G oy ee itself into a S : H iy Deane mais it th a.e, ana After uslna It a (ow timer, you will be able to dispenses ‘atth the ald of . 
BOOK ON = ; the Vamps 


feet long, a ae and orate about rove. ke jhe comman Bet the 
in a moet lifelike manner. 0@ per | dows, stand up, dance, etc. We 
bex 10¢, pestpald.  Jebnsea Smith & Co. | readily umkolt perlora’. 10s bovtoald 


CIGARETTE ROLLER LLUSTRATED BIBLE 


USEFUL KNOTS, HITCHES, SPLICES, ETG. 

How Different Knots Are Made and What They Are Used For. 
Knots to Use and Knots to Avoid. } 

A most practical handbooks giving complete and Aix 


eurooe & 


sath a 
























anes 
kd 


of an ounce 


almple direction for makimg all the most useful R44 measuring from 3 to 6 feet long and 
&nots, hitches, rigging. splices, ete. Over 100 ilue- OR f to éa°n eae é Great Curiesity weighing anything from 10 to 16 Iba ond 
trations. All about wire rope attachments, lashing. AA’ Weilgha less f The Smallest even more. Ons Besa is suficiant for « tam: 
blocke, tackles, etc. 37 Heraldic Knote Illustrated. HB than e quarter @ibte in tte World ily for eeverel meals. Very palateble and 
Of great ralue to mechagics, viggera, campers, beat: QZ tich in sutritious meternale, The delicate 


The Midget Bible in) Co 
@ perfect gem, and « 


,, Buttery Flavor is much appreciated. The 
work of ert. 1 in 
e 
d 


Vines ere easily grown. very prolific, end 
most welcome and valuable aan’ to your 
gerden, Try them; you will find them the 
mort dalicious vegetable you have evet 
tected. Imported direct. Unobtainnble elpe- 
L where. Sample package of Seeds with full 

‘ directions for cultivating end cooking. 25 
postpaid, 


dOHMSON SMITH &@ CI). DEPT £93224 N. HALSTED STREET CHICACO 


men. Price 200 p. Pd, : 
Johnson Smith & Con Dept. 29, CHICAGO 


. LUMINOUS PAINT 


Make Your Watches, Clocks, Etc., 
Visible by Night Mi.u87 wort: thers, prec: 


1& makes bet- 

ter olgarettes 

= pase oe 
oy and makes Peet 

them easily and quickly. oa canvies oy PRED AND 


just the tobacco you prefer and thas have | PAGES of the NEW TESTAMENT, profusely illus- 
nicer smokes" then ready mado, and | {rive oct lack to the owner. Mast be seen to be 
more of them besides saving about half of | anpreciated. Price, only 12 conte, three Bibles fo: 


your money. Just try one and make your! 30 cents; one deze Gibles for $1.00 or 100 fo 


about the eize See 
postege Wo os 
IPTY 



















- ’ ticelly unobtainable except st an exorbitant price, we ha lac? | Clearettes just to your own Jiking. Price | $6.00. Good be made eclling these Midget 
ee a picore E thie Tamarkeble TUMSOUS Pak »erbtoba Dt hed te only 10¢ or 3 for 25¢ gostpsid, with fal) } Bibles nongabhrecaa; check ecqpaintances, iiinias SAFETY RAZOR 
in the dark, THE DARKMEM THE NIGHT, THE MORE BRILLIA Shin Quite instructions for use, SQUASOR SMITH a co. schools, bazaars, otc. Send for @ fow and ar it. =a a STROPPER 


imple to - Anyons—you can do it littls applled to the dial of f 
wetch or clock will Povlemrs to teil the time by niet, You can coat tho san 
buttons or ewitch pistes o your electric lights, match boxes, and innumerable 
ther articles: make your own’ Laminous Croelfixes, Lowinoua i ete, 
ttls containing sufficient to coat several small articles. Prige 280, Larcear 

* 


MUSICAL KAZOO MAGIC FLUTE 
Wonderfully Sweet 


With the Mostcal Karee 
Toned and Masical 


HF 44% 
without previ- ¥! ‘ Si 
marvelous mosical 


ice whatscever. 
trument. No othe 
instrument 
oe sweeter 


SHARPENS EVERY KIND OF SAFETY RAZOR BLADE 
_ Sharpene the Gille:te and Durham Duplex both edges at one time 


@LSQ SHARPENS THE GEM JUNIOR, EVER READY. KEEN-KUTTER, MARR 
CROSS, CLARK, ALTOSTROP. STAR CRUSTEEL, AND ALL OTHERS 


By using the SHARPEN-M-ALL STROPPER, you 
will not onl et BETTER SHAVES. but you will 
SAVE MONEY” on blades, es you will be able ta 
ect from $50 to 200 shaves from one blade. and 
the feet shave will be ae good ma the Grat The 
construction Ie simple end well leet a lifetime. 
There are no parte thal can pousbly get out of 
cerder Any bhovice can use it just en well os the 
most expert barber. 't be operated by timply tern- 
ing tha lever or handle ee in the Jlostretiem 
tr has two spiral rollers thet travel from hee) to 


The CONJURER’S CASKET 


Apparatus and Directions for a Number of Mysterious Tricks 
Cnouge tor an Entire Evening’s Entertainment 


ANYONE CAN DO THEM 
ftls fan m tfying your friends. Get this Conjorer’s Cake 
Inet, =e will mothe GUcerest Failow: tn wour. dls on It = 
tains the epparatus for seven first-rate tricks, including The Disap- 
yan Rose, thet, when placed on the lapel of your coat, vanishes * 
atest t will: the Magic visee aad Fat eae hades Balt - a 
6, end upon F n i sappear 
Found In someone sles’. pocket): he Magic ‘ail with which wen can 






























baavips. snare drom, Ponch and Judy, 











apparently cat finger almost in two; the Wonderful Card Trick f 
fice Ne halen to Gnaar. Ht te, almplicite Tineke brcasl ant aucat Pisce in an pecetsy are when Gyenoaen eatirely Guiers - ; intel Tintits “Tenant ce ecrmee. 0 
4 - @ joyous| ent card 2! 'oand!; The Disap ing n Box (a coi ees a cn ee cue 
teelf. Produces excellent music. You do notes of a quick-| when Saud is found to have varlbed entirely, or can pin a piaced ta tte Kitle wooden barrel, and, Jee ee ee ane ates Peaerats . 


pot blow into it, but ai peak ‘ 

make Bn desired imitat ion. Used or atep or the asol- 
reevits at society mes emn etrains of 6 
or eburch entertainme i chores hymn-—in fact, any class of 


nomination) ; us Mesmerized Penny thst defies th i 
r 7 Peel 6 the iaw of tation {suspenda from the = as 


elothing, etc.); The Glass Goblet and Vanishing Coin Trick (a coin Is 


the han special materiel that STROP AND HONE tha blade 
u 
into a eo of water, end when the water ie poured out the eoin has venished), With the aeven tricks de- 


wt the atime time. The relieve burn only one wey, 0 there te no fear of damaging the blade ov 
the stropper, Phe SHARPEN-M-ALL ie pecked ine hendeome case, Gul xl IH, with theres 









dances. tings + | music ¢an be played upon the Humana. above we send fc! printed instructions for performing each trick, het adi! "| holde-e and full ingiyuctiore Whe welght of the complete machina te but eight ounce 
ogy Bag pe al eitanepe ‘end as tee: aimost a] form a tricka to the great amusement of their Plends ore public. hay y af cndiBaoe lateilnece Price, salp $1.00, peatectd, 
ahows, bicycle and marching clubs, etc. nt. When playe | with th Cabinet of Tricks tn bis possession can give & parlor entertainment not inferior to same regu 





#OHNSON SMITH & CO.. OEPT £9 32246 &. HALSTED STREET CHICAGO 
: Stopse@ 


otmend ‘i: 


Excefient for vocal or instruments! ec- et piso = pegempeninest. = - » peaneane sides the ae conisnas p the inet, there are twenty-five other feats and [ilusions full; 
; n instrument, ec ned with rinted Inatructions, for which | 
fompaniments, either with or without charming. Full grin t ee 1 Pp eh yon can eas ae aor rice br ee Toe Knock —, 


ctl A th are My ina Pack of Ce 
Siber musical (netruments. Price 15¢8. bd, "playing Sent with each iustroment Through DeTbie One Cent habbed into two, Te Find the Number Syrah of, Mysterious Wedding fun. 
< Act of re t 
o 


All the Latest Surprising and Joke Novelties fng'a Woman, Weining on the Ctllng of o Reorn, eaa te Dicer = 





ks, as fo! 
ing s Woman, Walking on the Ceiling of a Room, and the 
Zerdemain and veluable biota to amateur conjurera, ST erate. 













Pharo inte e ¢ 100 4 -Cover the Spot Trick, seclen,nor., 10¢ The finest repairer for Ironware, Agateware, 
Bieopatrs's ase gin Ife x Bes Now stones. 10e JOHNSON SMITH & CO., Dept. E9, 3224 N. Halsted Street, CHICAGO Eaamelware.cts. Good for kettles, pots panes 
se Mustache (fool your friends} €¢ | Rubber Tacks (a good joke)” _ fam tin, copper, aluminum, ice boxee, iron pipse 
me Areal Uti araaaa fog | Mrcratend fae? enema | 77-2 eta ss The Newest Novelty Aerial Balfoon p ed Secselestoen, broken, cha, ‘serene 
Resor (very formidable), 20¢ |] Mysterious Tumbler aod Vaniah- ( ye ni add | bh kb bb a Dice efaily in of outdoors. Thies is the VERY LATEST price: rac, 9, cree mocssnwans. marie. etc, not chip. 
Dagger (sensational) . . 20¢ ing Coin Trick oni \ ye AE eA 98 IE) SENSATION IN BALLOONS, A brigh S redk terion urm, bake or boil cat. THE MEND 13 THE STRONGEST SPOT IN TH 
Smashers { tjoke) . 2B¢ ma See Sis 10 wy it balat dad baldedald <a is Could not be simpler; just miz the powder with water. HARDENS LIKE IRON, 
Srssnere corenticre).; ee | nets Murer fiske cod peed” = ite) SL Be covenureselstgen inane long la Glownsan a 


the usual a a 

www” , the prezeure sends the balloon gO ARI ig 

UPWARD, the Sif-inch ‘propeller SPINNING ROUND “ih ee ee Oe errs cei an cable 

tone M oon 10e rea Pusule vary Th. ect : grace! thatmakard es ett D IM IBLE, Better and easier solder. Three sizes, 18 cents, 25 cont 
Roostare, pair. » > . 10e ' Wire Pussbes, loc. 22 diiferest, $1.96 ty be osed Fepestediy indoors or ou Ie lap erecetel fie that oon ve poumestere WALD Wit JOY, =i eee 

JOHNSON SMITH-& CO... Dept, E9, 3224, N. Halsted St. CHIGAGD JOHNSON SMITH & CO., Dept. E9, 3224 N. Halsted Street, CHICAGO ‘Johnson Smith & Co., Dept. E9 5224 N. Halsted St., Chicago 


Firu- Water- 4. ¥ Ia bi mall crack, Mended 
iru-proof, Water-proo: ou can fill a big eooras x Mende te 


tind Reaal Uaratery Eds. 19¢ | Imitation Gold Teeth éz = Anyone can do { 
cnet Cds. a t tar eee ‘or 10¢ 








You benefht by mentioning the “Electrical Experimenter’ when writing to advertisers. 
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OFFER No. 1 


Wireless Course 
The most comprehensive Wireless Course 
ever printed. Contains 460 pages, 350 il- = 
lustrations, Size of book 634”x10". Very 
fine flexible cloth cover. 


FREE with a year’s subscription. 
Add 5c for postage 
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, OFFER No. 2 
Experimental 
Electricity Course 


This masterpiece contains 160 
pages, 400 illustrations. Size 
of book 5”x9”. Printed on ex- 
tra thin paper, so book can be 
slipped into pocket. Hand- : 


some flexible cloth cover. 
FREE witha year's subscription. Add 5c postage 
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OFFER No. 3 


How to Make Wireless 
Sending Apparatus; 
By 20 Radio Experts 


How to Make Wireless 
Receiving Apparatus 
By 20 Radio Constructors 


These books are by 
far the most successful 
wireless books on _ the 
market. Size of each 
book 5”x7”, well bound on 
good book paper. Covers 
in two colors. We really 
cannot praise these books 
too highly. Each book 
contains 100 pages and 
from 88 to 90 illustra- 
tions. BOTH books 
FREE with a year's sub- 
scription. Add 5c for pcetage 
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This is a very limited offer. It may be withdrawn at anv t! 

, time, due to the t d 
paper, which IS JUST DOUBLE WHAT IT WAS ONE YEAR AGO. We nee cae, a a 
supply of these fine books on hand; after they are gone we cannot reprint the books until con- 
ditions become normal again. Now is your chance. 


The publishers of this journal have earned an enviable reputation of giving more than 100 


cents’ worth for each dollar spent with them. Profit by this liberal opportunity NOW; 
it may never be made again. 


HERE’S THE OFFER 


Subscribe to the ELECTRICAL EXPERIMENTER for one year, at the regular subscrip- 
tion price of $2.00 per year (Canada, foreign and N. Y. C. $2.50) and we will send 

you either books shown in one of the above offers. If you subscribe for two years, 
two offers will be given, etc. 


If you are a subscriber at present take advantage of this wonderful opportunity 
anyway. If you do, we will extend your present subscription. 
for the term of .. es “AT 


year. .for which I en- Sle This Offer Limited. Act Now. 


You wil'aiso send meat \ aim? EXPERIMENTER PUB. CO. 
i ee Y ‘eum 233 FULTON STREET NEW YORK CITY 
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COMMERCIAL 
WIRELESS 


Splendid opportunities now in the MER- 
CHANT MARINE for Wireless Operators. 
Salaries now being paid—-Junior Oper- 
ators, $85 per month; Chief Operators, 
$110; food and quarters included. Equiv- 
alent ashore from $35 to $40 per week. 
Interesting and fascinating work. Our 
graduates in all parts of the world as 
operators, instructors, inspectors, etc., 
etc. Students from all over the country. 
If you are interested in Commercial Radio 
let the EASTERN RADIO INSTITUTE 
train you, Endorsed by Marconi and 
Government officials. 

SUMMER COURSES. Day or evening 
start June 30th. Enroll for this date if 
possible or any Monday thereafter. Send 
for prospectus. 


EASTERN RADIO INSTITUTE 


899B Boylston St. Boston, Mass. 


Western Experimenters 


Buy your apparatus and parts in the 
West and save money. We have the 
largest stock on the Pacific Coast and 
sell at Eastern Prices. A Full stock of 
HALCUN and MURDOCK apparatus al- 
ways on hand. BRANDES wireless re- 
ceivers, etc., in addition to our own line 
of highgrade, long and short wave tuners, 
Regenerative receivers, and Wireless Tel- 
ephone apparatus for amateur use. Our 
part list contains everything for the man 
who desires to build his own equipment. 
Complete sets of any type or size built to your 
own design. Just send us a@ rough sketch and 
let us quote you prices. Wecan save you money 
SPECIAL INTRODUCTORY OFFER — 
Complete parts for our $15.50 Audion Panel 
ready to assemble consisting of genuine 
Bakelite panel cut to size and all holes drilled, 
switches, contacts, stops, binding posts, back- 
mounted rheostat, wire, and blue-print of in- 
structions. Arranged for reception of damped 
and undamped signals 
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Complete parts 
Send stamp for our complete catalog. 
WESTERN RADIO LABORATORIES 
New Call Building, 


74 New Montgomery St., 
SAN FRANCISCO, CALIF. 
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Fine black composi- 
tion base suitable for 
detector, fixed con- 
denser, ete. The 

bottom has a cavity 3” x 114” x 3%”. Over all 
dimensions 444” x 2” x %”. Two holes for 
binding posts and for 
fastening down to table. 
POSt Dad 26.5 0405 30¢ 


Knob with 8/32 brass 
bushing, size 11/16 x 
21/32. Post paid, 20c 
Knob, as in upper cor- 
ner, 1144 x %, with hole for mounting. 
Post paid .-20c 
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Bakelite-Dilecto panels, about 

914, x 19 x \/, Black XX. @eeee eee . $4.00 
19 x 19x l/, Black XX...-e+-+--. 8.00 

91/, x 19 x 3/16 Black XX. oeoetoteee 3.00 
19 x 19 x 3/16 Black XX.......... 6.00 


A. H. CORWIN & CO. 
924 Kinney Building Newark, N. J. 


Learn Watchwork, Jewelrywork and 


= A fine trade commanding a good sal- 
Engraving ary, and your services are always 
in demand. Address HOROLOGICAL Department, 
Bradley Institute, Peoria, Ill., for our latest catalog. 
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ciated distinctly to them by Lieutenant Met- 
calf. They craned their necks to see the 
‘plane soaring far above bearing the officer, 
whose words came down to them so dis- 
tinctly thru the ether. 

A few minutes later Admiral Sims, from 
the platform, addres: the same audience 
thru the amplifier. He praised the work 
of the American Army in France, saying 
the navy was really an auxiliary of the 
army. More than 100 crippled soldiers from 
Walter Reed Military Hospital listened at- 
tentively to Admiral Sims’ address and 
applauded his references to the navy, every 
word of which was distinctly heard, thanks 
to the remarkable amplifying properties of 
the new telephonic amplifier used on this 
occasion. 

Billie Burke, the actress, sold bonds to 
the audience after the address of Admiral 
Sims, who bought the first bond. 

All of which was made possible by the 
use of radiotelephony on the ’plane and at 
the ground station, coupled to the “Mag- 
navox,”’ a brand new telephone amplifier 
thru which the crowd in front of the Treas- 
ury heard President Wailson’s Victory Loan 
appeal. Lieutenant Metcalf of the Military 
Aeronautic Service, delivered the message 
while flying 2,600 to 3,000 feet (about one- 
half mile) above their heads. Altho relayed 
at this great height, every word of the 
message could be distinctly heard. 

The Magnavox (i. e. magnifying voice) 
is the invention of Messrs. D. S. Pridham, 
O. B. Moorehead and P. L. Jensen of San 
Francisco. It was connected with the air- 
plane by means of the wireless telephone 
apparatus. One of the photos shows Mr. 
Pridham using the anti-noise transmitter 
speaking to the aviator. 

The first question the layman naturally 
asks is: “How is it done?” The effect is 
wonderful, to be sure, yet it seems so simple. 
By the aid of the accompanying illustration 
the successive actions taking place in trans- 
mitting the aviator’s voice from airplane to 
earth will be understood. The uninitiated 
are wont to think that, by some mysterious 
means or other the voice itself is actually 


projected thru the air, and that they are | 


actually listening to the original speech. 
But such is not the case. The original vocal 
air waves set up in close proximity to the 
person speaking, in this case the aviator, 
are imprest on a sound-sensitive instru- 
ment, known as a microphone. 

The microphone faithfully follows every 
intonation of the spoken voice and modu- 
lates or varies correspondingly a weak elec- 
tric current passing thru the microphone, 
which modulations or variations of current 
are caused to affect in turn an audion or 
“talking bottle,” as it is popularly called 
nowadays. The modulations of current in 
the microphone circuit are of low or audio 
frequency, about 1,000 cycles per second, 
and when these act upon the audion the 
electrical condition of the circuit connected 
with the antenna, which is in turn connected 
with the audion, causes oscillations or cur- 
rents of high frequency of about 50,000 to 
100,000 cycles per second, or higher, which 
are set up and pass into the antenna. The 
antennz or aérial wires from which the 
radio frequency energy or waves radiate 
on the modern airplane provides for the use 
of two of these antennx, one secured at 
either extreme of the wings. These wires 
are made of the toughest phosphor bronze 
strands, a large number of which are cabled 
together to give greater strength, and at the 
lower end of the antenne, which may be 
100 feet or more in length, there are placed 
lead weights weighing about two pounds. 
The airplanes arise and descend to and 

(Continued on page 283) 
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Typewriter Sensation 





FREE TRIAL 


Use as You Pay 


Only $4.C0 a month until the 
low total price of $53.15 is paid, 
and the machine is yours. 


This is absolutely the most gener- 
ous typewriter offer ever made. Do 
not rent a machine when you can 
pay $4.00 a month and own one. 
Think of it—Buying a $100.00 ma- 
chine for $53.15. Cash price, $50.35. 
Never before has anything like this 
be2n attempted. 


Standard Visible No. 10 
Smith Premier 


Perfect machines, Standard size, full 84 
character one motion keyboard. The entire 
line of writing completely visible at all times, 
has the tabulator, the two-color ribbon, with 
automatic reverse, the back spacer, ball 
bearing type Lars, ball bearing carriage ac- 
tion, in fact every late style feature and 
modern operating convenience. Comes to you 
with everything complete; tools, cover, oper- 
ating book and instructions, ribbon, practice 
paper—nothing extra to buy. You cannot 
imagine the perfection of this beautiful re- 
constructed typewriter until] you have seen it. 
I have sold several thousand of these perfect 
latest style Model No. 10 machines at this 
bargain price and every one of these thou- 
sands of satisfied customers had this beauti- 
ful. strictly up to date machine on five days’ 
fre= trial before deciding to buy it. I will 
send it to you F. O. B. Chicago for five days’ 
fres trial. It will sell itself, but if you are 
not satisfied tnat this is the greatest type- 
writer you eve> saw, you can return it at my 
expense. You won’t want to return it after 
you try it—yo.1 cannot equal this wonderful 
value anywher3. 


You Take No Risk—Put in 
Your Order Now 


When the typewriter arrives deposit with the ex- 
press agent $9.15 and take the machine for five 
days’ trial. If you are convinced that it is the 
best typewriter }ou ever saw, keep it and send me 
$4.60 a month until our bargain price of $53.15 is 
paid. If you jJon’t want it, return it to the 
express agent, receive your $9.15 and return 
the machine tu me. will pay the return 
expzess charges. This machine is guaranteed just 
as if You paid $00.00 for it. It is standard. Over 
one hundred thousand people own and use these 
typewriters and think them the best ever manu- 
factured. 

The supply at this Price Is very limited. the price 
will probably be raised when my next advertise- 
ment appears, so don’t delay. Fill in the coupon 
today—mail to me—the typewriter wil! be shipped 
pronptly. There is no red tape. I employ no 
solizitors—no collectors—no chattel mortgage. It 
is 3imply understood that I retain title to the 
machine until tre full $53.15 is paid. You cannot 
lose. lt is the greatest typewriter Opportunity you 
will ever have. Do not send me one cent. Get the 
coupon in the malls today—sure. 


Harry A. Smith, 738, 218 N. Wells St., Chicago 
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H, A. SMITH, 738, 218 N. Wells St., Chicago, III. 


Ship me a No, LO Smith Premier F.O.B, Chicago. 
as described in :his advertisement, I will pay you 
the $44.00 balance of the special $53.15 purchase 
price, at the raze of $4.00 per month. The title 
to remain in you. until fully paid for. It is under- 
stood that I have five days in which to examine 
anc try the typewriter. If I choose not to keep it 
I will carefully repack it and return it to the ex- 
press agent. It is understood that you give the 
standard guarantee for one year. 


Nanie eeoeeeteteon 
AdCresS .occcscecerseseres eoccccece eo ccccccecs oe 


SeeeoetesSeeeseteenaetsovuteseeeteuere 


aesehees seeeeeneseeeeee pmonnnnnnnnenenaennnnnnnnnnnsuasennnnenannnnay: 


ADVERTISING PAYS 


It pays the man who advertises and it pays the man who 
answers ads. For advertising rates in the E. E., address 


Advertising Dept., 233 Fulton St., N. Y. 
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TIRES at WHOLESALE 


7. Not Seconds—Fully Guaranteed 


th Genuine ‘‘ Capitol’’ or the new 
#4, “‘Rib-Skid”’ Beacon Tires $13.60 
Y up. Red Tubes or “Inside Armor’* 
$2.90 up. Write at once for full 
| description, samples of material, 
4 and ‘“’Direct-To-You”’ wholesate 
4 prices on these absolutely First 
| Quality Fully Guaranteed 5000 
+4 mile Tires, Tubes, Armor, ete. 
41 Avoid tire trouble, and save one- 
third your Tire expense by 
sending size of your tires and 
aj name of car today, 


! MODERN TIRE Co. 
4 659 7th St., Racine, Wis. 
























ghis Five Passenger 37 H. P, car,116 in, whl, base. All beare 

ngs Timken. Delco fee ere Stg.andLtg. Write at once 

for my great Free Offer an 48-page catalog. Agents wanted 

to drive and demonstrate, Territory open. Bromot shipments, 
Big money. Cara Jaranteed oF Rroney speck, 1919 gare teady. 
re -H. Bus resident. De 18 

MOTOR CO., Bush Femple, Chicago. iinors 


Learn Autos and Tractors 


“= Wonderful opportunities constant- 
ly offered trained men: we train 
you thoroughly te start your own 
business or make good mouey as 
=" motor expert, driver, shop fore- 
* man, ete. 


* =, 5000 Graduates making 
“; good. Catalog Free. 


d Automobile School, 1807E.24thSt, Cleveland, 0. 
ae Write tod 
Free Book! ok 


for the book 
about the greatest of all industries— 
AVI 














Which tells 





Big demand for trained men. Pas- 
sf] senger ard mail service soon to all 
cities. Write for this FREE book, 
which tells ambitious young men how 
to get @ start and win. Don’t delay. 
Write TODAY. Address 
NATIONAL AERO INSTITUTE 
6 So. Michigan Ave.,Chicago, II? 













quick 
in Your Home. Write today for our_booklet. It tella 
how to learn to play Piano, Organ, Violin, Mandolin, 
Guitar, Banjo, ete. Beginners or advanced pupila. 


American School of Music, 57 Lakeside Bldg., Chicago 


ARTIST 


Earn $25 to $100 per week. Car- 
tooning, etraaraa Eats qurscok 
sfull aug y ma 
beg ew Instruction method. Entire 
outfit free to new students. 
Write today for beautiful new 
book, “HOW TO BECOME AN 
ARTIST” and speclai free offer. 
Washington School of Art, Inc. 
1424 H St.. N.W. Washington, D. C, 


CLEARTONE PHONOGRAPHS 
$4.00 to $200.00 Retall 


Needles 45¢c per thousand in lots of 500,000 |; mang [~ 
Motors $1.35 to $14.75 each. ‘Tone une aad i . 
28101 ty 
Records, Needles, |/==— 
q 
] 














Reproducerg $1.30 to $5.75 per set. 
Springs 20c to 90c¢ each. 
Sapphire Points and Parts at reasonable 
prices. 
Write for our 84 page catalogue. the only one |} 
of its kind in America, illustrating 33 differ- 
ent styles of Talking Machines and over 500 } 
different Phonographic Parts. 

LUCKY 13 PHONOGRAPH COMPANY 
Export Dept. 46B E. 12th St., N. Y., U.S.A. 


HANDY BINDER. 














as a 
for the Electrical Experimenter 
Holds and Dreserves 12 issues, each of which can 
be inserted or removed at will, without tools, Will 
keep your magazines perfectly for all time or just 
preserve them like new till you bind them perma- 
nently. Made of heavy material, extra ° 
strongly reinforced at the back and 
covered with handsome green cloth, C 
suitably lettered in gold. 
Add postage for 2 Ibs. 
Experimenter Pub. Ce., Inc. Book Depariment 233 Fulton St., N. Y. 
Yeu can be quickly cured, if you 
Send 10 cents coin or stamps sob pace book on Stam- 
mering and Stuttering, “‘Its Cause and Cure.” It tells how I 
cured myseif after stammering for 20 years. 
Benjamin N. Bogue, 756 Bogue Building, indianapolis 
# AGENTS $60 WEEKLY 
Se Robinson Folding Bath Tub. Big seller. Costs 
————— little, no plumbing, little water. Weight 15 
al pounds folds into small rol}. Full length baths, 
gi —— ar better than tin tuba. Guarante 10 years. 
al $10 a day easily rade, Write for free tub offer. 
Rotdinson Cabinet Mfg. Co., 4981 Factories Bldg..Totedo,O. 
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STORAGE BATTERY TESTING 
(Continued from page 224) 

For example, a battery develops 100 amp. 
hours at the eight hour rate. At the five 
hour rate (see table) it will develop 86.5% 
or 86.5 amp. hours in a five hour discharge. 
Since amp. hours = amps. * hours, then 
86.5 divided by five will = 17.3, the current 
in amperes that the battery will deliver for 
five hours. 

The graphic curve, Fig. 3, showing the 
voltage of a pasted plate at the five hour 
rate will apply to any battery of pasted 
plates, discharged at the five hour rate. 

When the battery is put on discharge 
readings should be taken at the following 
intervals: 0 hrs., % hr., % hr., 1 hr., 2 hrs., 
3 hrs., 3% hrs., 4 hrs., 4% hrs., 434 and 5 
hrs. Jf the voltage should fall more than 
that shown in the curve between the 3 and 
3% hr. readings the voltage and cadmium 
readings should be taken at shorter inter- 
vals. When the cell voltage reaches 1.8 
the pos. cadmium should read 2.00 volts and 
the negative about .20. Of course, these 
readings will vary somewhat, depending on 
the condition of the battery, but if the pos. 
cadmium falls below 1.9 volts or the nega- 
tive rises above .25 it shows a lack of ca- 
pacity in that group and the battery should 
be sent out for repairs. 

A voltmeter reading on open circuit is of 
no value, since the voltage of a battery 
after standing a few hours is the same 
whether charged or discharged, approxi- 
mately 2.1 volts. 

Due to the fact that the gravity of the 

electrolyte changes with the temperature, 
the amateur very often spoils his battery in 
this way. 
_ The following table will be of assistance 
in overcoming the above mentioned trouble. 
The standard temperature for all 
mercial testing is 70 deg. Fah. 


Table I 
Degrees F*, Specific Gravity 
100 Leto 
97 1.276 
94 L277 
91 L275 
88 1.279 
85 1.280 
82 1.281 
79 1.282 
76 1.283 
73 1.284 
70 L285 
67 1.286 
64 1.287 
61 1.288 
58 1.289 
55 1.290 
52 1.291 
49 1.292 
46 1.293 
43 1.294 
40 1.295 


The temperature of the battery should be 
kept as near 70 deg. as possible, as the ca- 
pacity increases and decreases with the tem- 
perature. A starting and lighting battery 
should not go above 100 deg. under any 
conditions. To do so will loosen the active 
material from the grids, and after a few 
cycles the battery will be completely ruined. 
However, other batteries containing heavier 
plates will stand as high as 120 deg., de- 
pending on the thickness of the plates, but 
will be ruined if constantly operated at that 
temperature. It is therefore a good prac- 
tise to always keep your battery below 100 
deg. If it should be impossible to do this, 
the next best thing is to lower the specific 
gravity of the electrolyte. 


RADIO ENGINEERS’ MEETING. 


The Institute of Radio Engineers held a 
meeting on Wednesday evening, May 7, at 
the Engineering Societies Building, New 


‘York City. A paper was presented on “The 


Detecting Efficiency of the Thermionic 
Detector,” by Dr. H. J. van der Bijl, of 
the Western Electric Company. The paper 
presented described several different 
methods for measuring absolutely, or by 
comparison, the true detecting efficiency 
of vacuum tubes. 
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This Book 
Cost $34,000 


1200 Authors Contributed 


Our Bound Volume No. 6 contains a 
goldmine of electrical and scientific 


information. No such value has ever 
been offered before for so low a price. 
A marvelous cyclopedia of electricity. 
A reference book of authentic in- 
formation not found in any other book 
in print. 

Volume contains twelve numbers of the 
‘Electrical Experimenter’” magazine — 


May, 1918 to April, 1919, inclusive. There 
are 984 pages, 2,110 complete articles, 


1,908 illustrations, 369 questions and 
answers, Sizes, 12” high; 9” wide; 2” 
thick, 


A world of electrical information; the en- 
tire electrical Progress for one year; the 
greatest reference book on current “Wire- 
less”—all at a price within reach of every- 
body. Mind you, the book is durably 
bound in attractive green linen with heavy 
covers. Letters stamped in gold. You will 
be proud to have it in your library. We 
have only 600 copies, therefore be sure and 
order to-day. Shipping weight 8 lbs. Add 
a sufficient amount for postage, otherwise 
we must ship by express. 


$*00 


add postage for 8 Ibs. 
Positively the Greatest Electrical book bargain in 
the W We ship AT ONCE. Order 


orld. 
today to avoid delay. 


EXPERIMENTER PUBLISHING COMPANY, Inc. 
Book Department 

New York, N. Y. 

Fill in--Tear out-and Mail 
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7-19 

Gentlemen: 

Please send at once your Volume No, 6 as adver- 
tised, for which I enclose herewith $............. 
Tals: CHCIOSE LS ieee oe os oa eee extra for postage. 
DAIIG. tq tata Coe Gene Meee Gee Ree oe 
PEC COGS ta gcach stcus wo cha 6 Welw Ow OAs BE Oe alae eee 
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| (Continued from page 281) 










from the ground with these aérial wires 
outstretched. They need not be reeled up 
as was the previous practise. 

Picking up the thread of transformations 
taking place in the voice from the airplane 
and by referring to the accompanying dia- 
gram-illustration, we see that the high fre- 
quency electric currents are shot off from 
the airplane antenna and proceed to set up 
electric oscillations or waves in the ether, 
not in the air. These waves radiate spher- 
ically in the same manner as the ripples 
on a small mill pond when you throw a 
stone into it—the ever-expanding ripples 
finally reaching the shore, and if a little 
float or tippet rests on the water it will be 
rocked by the wave when it reaches its po- 
sition. The very same thing takes place 
when the aviator’s voice, now transformed 
into extremely high frequency and inaudi- 
ble waves, which may pass thru our very 
body or thru the building in which we may 
be; and these rapidly traveling waves, 
speeding onward with the velocity of light, 
or 186,000 miles per second, eventually 
reach the receiving antenna, located in this 
case on the earth. These waves also move 
outward from the transmitting airplane sta- 
tion in all directions, and other stations 
may pick up the message or signals when 
desired, even at distances of 20 miles or 
more. 

When in an extremely small fraction of 
a second the radio-telephone etheric waves 
reach the receiving antennz, there are at 
once caused to be set up in the wires com- 
prising these antennz, minute electric cur- 
rents corresponding in frequency to the 
etheric waves of, let us say, 100,000 cycles 
per second, which are, of course, inaudible. 
This receiving antenna, in the present in- 
stance located on the Treasury Building at 
Washington, D. C., was connected up with 
a sensitive wireless telephone receiving set, 
in which we find some more audions, or 
“talking bottles.” In this case the audions 
or vacuum tubes containing the various 
electrodes for controlling the stream of 
electrons or minute electric charges passing 
thru the audion, are used inversely to their 
action in the airplane as described above— 
here they have imprest upon them the im- 
audible radio-frequency oscillations or cur- 
rents coming to them from the receiving 
antenna and set up in the manner afore- 
mentioned. Of course, these oscillatory 
currents are carefully tuned by means of 
the usual tuning coils and metal plate con- 
densers, so that the message comes in with 
maximum resonance. The audions trans- 
form these antenna currents into audt-fre- 
quency currents, which may be then past 
into an ordinary pair of wireless telephone 
receivers strapt to the head, or as in the 
present case, they may be past into a 
sound amplifying apparatus. 

An amplifier of this type and suitable for 
powerfully intensifying wireless telephone 
or telegraph messages as well as the regular 
telephonic speech over the usual telephone 
circuits from Washington to New York, 
etc., is shown in the accompanying photo- 
graphs and is known as the Magnavox. 
This instrument comprises a diafram and 
electromagnet very cleverly arranged and 
delicately balanced, so that when a medium 
strength telephone or radio current passes 
into it, the diafram or sound reproducer of 
the device responds with greatly intensified 
effect, and in this way it proves a wonderful 
advance for the purpose of public speaking, 
amplifying radio signals under certain con- 
ditions where more than one may wish to 
hear them, such as in lectures, and for a 
hundred and one other requirements, in- 
cluding train announcing, theatrical pur- 
poses, ad infinitum. 
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"CHIROPRACTIC 


W.=| A Dignified Profession’ 
#X) Thatis Calling for More Member 


4 There is today a demand for one hundred thousand 
‘iy. Doctors of Chiropractic in thia country, according to 


“ the statement of aman who is himself a prominent 
‘Chiropractor and has intimate knowledge of the Chiro- 
“practic situation throughout the United States. 


Even if this demand remained stationary, it would require many years to fill 
it. But the demand is constentty increasing because more and more intelligent 
people—those who do their own thinking—are becoming convinced that Chiro- 
practic (the advanced Science of Spinai adjustment) 1s the common sense and 
really scientific way to relieve pain and disease. 


A Real Opportunity *3000 to #5000 aYear 


Dé you realize what this means to you if you Many Doctors of Chiropractic earn that much 
ard really ambitious? It means that never has andmore. Some up wards of $10,000. Dr. M. D. 
there been a more opportune time for you to Moore, of Kentucky, reports an income of 39.000 
align yourself with the members of agreat pro- a year. Dr. L. H. Roche, New Jersey, $5,000. Dr. 
fession that ia forging rapidly to the front. Today Hanna, of Florida, over $5,000 yearly. 
Chiropractic is receiving the serious considera~ The success of Chiropractors, in many cases, 
tion and hearty endorsement of even many has come so quickly as to be almost startling. 
doctors of the old schools of medicine, of clergy- And yet, it is not tc. be wondered at when you 
men and of large numbers of scientific thinkers consider the scientific accuracy of Chiropractic 
and investigators. And Chiropractic is a pro- methods and the comparatively few Chiroprac- 
fession of rich financial rew tors that are now in the field. 







‘Become a Doctor of 


In Spare Time 


Chiropractic At'HoME | 


The American University method enables you to study by mail or in class and obtain a complete 
mastery of Chiropractic in the shortest time consistent with thoroughness, while you hold your 
present position. Easy terms. A splendid faculty will pezsonally instruct you in the basic princi- 
ples and in the most approved methods of relieving Headache, Indigestion, Lumbago, Epilepsy, 
Pleurisy, Constipation, Rheumatism, Asthma, Neuralgia, Neuritis, Catarrh, Fevers, Jaundice, Dys- 
pepsia, Paralysis, etc. No special preliminary study is needed. You graduate with the degree of 
Doctor of Chiropractic and are ready at once to open your o-fice. 


Ze Charts Free! 


Send Coupon 


AMERICAN UNIVERSITY 
Manierre Bldg., Dept. 505 Chicago 


7 Gentlemen:—Without cost or obligation, send me 
gait Caen eee gies. siren oo by mail, your new illustrated, 72-page book and de- 
value of $31.50. Our special offer places all of tails of youreasy payment plan and Free Charts offer. 
these 22 Charts FREE in the hands of ambi- 
tious Men and women. We will send all par- 
ticulara and our 72-page book free on request. Name. .........--2-----2-« BN are 

We know what the opportunities are and 
we see no reason why you should not “cash in” | 
on these opportunities just as fully as others Address 
have doneand are doing. A postal or the coupon 
will bring complete information about Course, 
easy payment plan and the Free Charts offer. ci aaa 
ty... om ee ee el ee ee eS A OTRO OR ERED 


CARNOTITE 


(Radium Mineral.) The American Pitchslende found in Colorado, 
from which Radium is extracted. 

A generous piece, enough to conduct experiments, such as affecting 
photographic plates thru opaque material (similar to X-Ray pictures), 
first made by Sir W. Crookes and Mme. Curie, is furnished in neat, 
wooden box. 

URANIUM ORE (Radio-Active) 


Containing about 35% of pure Uranium; also Radium and Vanadium. 
One of the most rare and interesting minerals. Twenty milligrams are 
furnished in glass vial protected by lead cover. 

One box of Carnotite and one vial of Uranium Ore as described above 
$0.50 sent prepaid. 


SIDNEY SPECIALTY Co. 


233 Fulton Street New York City 
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of the month. 


be included at the above rate. 


AHORA 


LORMAN 


Automobile Accessories. 


BI 





Save Money. It is a conservative estimate 
that 75% of the money spent for tires is wasted. 
One bad blowout or rim cut means a tire cast 
aside. This problem has been overcome by the 
new McDaniel Process, which gives 5,000 more 
miles out of old tires. The cost is insignificant 
compared to the many dollars saved. Drop us a 
card today and let us send full details. We 
want to tell you how to double your tire mile- 
age. Leo McDaniel Rubber Co., 806 Commercial 
Ave., Cairo, Il. 


Ford Car Repair Book sent free. This valu- 
able, complete, well illustrated, book explains in 
a simple way the Causes and Cures of QOver- 
heating; Repairing Ford Timer; Curing Piston 
Ring Troubles; Carburetor Adjustment and Re- 
pairs; Connecting Rods; Transmission Troubles; 


Care and Repair of Rear Axle; Stopping Axle 
Grease Leaks; also covers practically every 
other phase of Ford car repairing. Another 


feature is a chart showing exactly how much 

to pay for work done by repair men. Send asc. 

coin for three months’ trial subscription and get 

the valuable repair book free. Ford Owners’ 

Magazine, 417. Montgomery Bldg., Milwaukee, 
is. 


Ford Owners are discarding all light devices 


for “Slow Speed Bright Lights.” Retail $1. 300% 
profit. Guy Cox, Golden, Til. 
Auto Motors and Supplies. Buick, Hupp, 


Franklin, Michigan, Everett, Hudson, Chalmers. 
Both water and air cooled motors, $40 each 


and up. Bosch Magnetos, $15 each and up. 
Presto Tanks, $5. Coils, Carburetors, Head 
Lamps, Horns, Air Compressors, Generators, 
Starters. Write for bargain bulletin second-hand 
auto accessories. Johnston, West End, Pitts- 
burgh, Pa. 


Fords run 34 miles per gallon with our 1919 
carburetors. Use cheapest gasoline or half 
kerosene. Start easy any weather. Increased 
power. Styles for all motors. Runs slow high 
ear. Attach yourself. Big profits for agents. 
oney back guarantee, 30 days’ trial. Air-Fric- 


tion Carburetor Co., 270 Madison St., Dayton, O. 
AUUUIAMLOVCEGNN ECON RAUOS COLON TTN ATUL TTTOLTTTO STE SE AU TREAT UL UUUUUUUU LLU ATL SLDERUEBNOUTNTDEDERUVNDANNULECITT 
Tools. 


Welding Outfits for all purposes. Get our 
piss before buying elsewhere. Fesco Mfg. Co., 
utherlin, Ore. 
QOALSSLIDLUVQUILVVNOO L(V VORA UCEEECR ALLO UTUOUE LAH U LUCAS NOLO LU sdgernazaenertezzeemateeeten investi 
Personal. 


Are You Self-Conscious, embarrassed in com- 
pany, lacking in self-control? 
Overcome. C, E, 
york City, N.Y. 
@UVOEERREUTUCEUACEANCUOEUNNNQNQGU0U¢E9N9000000 Q1OQQUQOUUUULU gat autanengazaZcaveaaTnnnnnnnnnunnnnaniuayeensnennitatetggenansencetesteve 

Music. 


“American Girl? and 4 big song hits, 50c 


guaranteed. Magbee Co., 403 13th Ave., Colum- 
bus, Ohio. 


VID AQGLL4400G82 000000001 TUOEETOALDUUU ULLAL eOO UOC egsUe CURSO TTUUTUTUeeegsntneesERERRATETT 
Wireless. 


Complete Receiving Sets $8.50, $9.50 and up. 
Instruments, parts, minerals. Circular for stamp. 
Inquiries invited. Jenkins, 923 Purchase St., 
New Bedford, Mass. 


Radio Apparatus_ of Quality. 
your own_ specifications. 
Company, Baltimore, Md. 


Primaries and Secondaries for loose couplers 
$2.50 per set. Complete instrument $4.50. Coil 
for tuner $1.50. Complete $2.50. Goods prepaid. 
Leon Pennell, 75 Ellsworth St., Brockton, Mass. 


Amateurs! Attention! Have you received our 
Weekly Bargain Bulletin? If not, write 
now! All Standard Apparatus at prices that 
cannot be duplicated. Saecial rates to radio 
clubs. Modern Radio Equipment Co., 


Broad St., Elizabeth, N. J. 

_ Amateurs! Special seamless cardboard tub- 

ing for receiving transformers. 5” and 514” out- 

side diameter, 25c. per foot, 6” diameter, 3oc. 

oy gener Maier & Co., 335 E. o3rd St., New 
ork, 


Veritas, 1400 Broadway, New 


Manufactured to 
Radio Engineering 


2 So: 


Wireless Apparatus. Detectors, 
phones, aerial wire, brass and copper 
switch points, knobs, bakelite. List 3c. 
Eureka, II. 


Switch Points. Binding posts, switch levers, 
and small parts, send 2c. for catalogue describing 
these and other goods. A. W. Bowman & Co., 23 
Church St. (Harvard Square), Cambridge, Mass. 


couplers, 
strip, 
Klaus, 


Y ov will find many remarkable opportunities and real bargains in these columns. 
made every month by reliable firms, dealers and amateurs from all : ! 
plies, automobile accessories, the opportunity to make money, or anything else, you will find listed here the best and most attractive specials 
Advertisements in this section seven cents a word for each insertion. 


Ten per cent discount for 6 issues, 20 per cent discount for 12 issues. 
vertisements for the August issue must reach us not later than June 22. 


These troubles: 


ELECTRICAL EXPERIMENTER 


=U EET 


Opportunity Ad-lets 


It will 


The Circulation of the Experimenter is over 115,000 and climbing every month 
EXPERIMENTER PUBLISHING CO., INC., 233 Fulton Street, New York, N..-y, 


TIARA 


Agents Wanted. 





Insyde Tyres, inner armor for automobile tires, 
double mileage and prevent punctures and blow- 
out. Quickly applied. Costs little. Demand 
tremendous. Profits unlimited. Details free. 
American Automobile Accessories Co., Dept. 54, 
Cincinnati, 0. 


10 to $25 a day profit. Biggest summer seller. 


Concentrated fruit drinks. Just add water. De- 
licious drink in a jifly. Six popular flavors. 


Bestever Products Co., 2426-SE-7, Polk St., 
Chicago. 

Agents. Toledo Inventor makes wonderful dis- 
covery. Puzzles, yet pleases auto world; next 


to gasoline most needed, fastest selling auto ac- 
cessory in world; one man sold to gross first 
month; wonderful chemical cloth works lke 
magic; one rub over rain or snow blurred wind- 
shield, street car or locomotive window, presto! 
glass stays clear 24 hours; can’t blur; exclusive 
territory free—worth fortune. Security Mfg. Co., 
Dept. 146, Toledo, O. 


Big Money Made every day selling our auto- 
mobile accessories. Every autoist a customer. 
Most remarkable inventions in the accessory 
line. Demonstration proves every claim. Par- 
ticulars free. Exclusive territory if you act 
quick. The Embee Co., Wilkinsburg, Pa. 


Install Farm Lighting and Power Plants. Our 
exclusive agency and special demonstrating offer 
insure big profits at a small investment. Get 
our plans at once. Acme Engineering Co., 
Louisville, Ky. 


Beginners. Complete “Mail Order System.” 
C, Box 1005, Atlantic City. 


Agents. Big returns, fast office sellers; par- 
ticulars and samples free. One Dip Pen Co., 12 
Daily Record Bldg., Baltimore, Md. 


$10 Daily refinishing chandeliers, brass beds, 
automobiles by new method, without capital or 
experience. Free particulars and proofs. Write 
today. Gunmetal Co., Ave. D, Decatur, Hl. 


Signs for store and office windows. $50 a week 
easily made. Chicago Sign System, G 326 River 
St., Chicago. 

QUIN USS CESMTUSTRTSETOA OND TOAOTU ALU SU USO CLL ADDU ATOSALUNeR A eT 


Printing. 


Gummed Labels! Rubber Stamps! Samples 
Free! Edward Harrison, ‘Printing,’ Baltimore. 


100 Engraved style visiting cards, 50c.; 100 
emblem cards, 7oc. H. Gregory, Warwick, N. Y. 


200 Bond Note Heads $1. Money back guaran- 
tee. Ferndale Printery, Cherrydale, Va. 
$DEEUCUAQCAIOSYNNDIIUOVIONISI UNI EVCTUUERUSSD NRE A SUL TTU OTA VUULUDLUTUSUO UU PECSERUUEROOND TU ED EGUOULOUUOUUUULOUUTOUU Np eget TEA PTUDEUUIT 


Motors, Engines & Dynamos. 


Gas Engines. Marine, stationary and cycle 
motors for bicycle attachment, rebuilt and 
guaranteed. Don’t fail to get our price list be- 
fore buying. Prices 50% lower than others. 
Write. United Motor Repair & Supply Company, 
305*309 Broadway, New York. 


Gasoline Engine. 34 horse. 
aS 4 Horse $15. Send rec. for blueprints. 
athe castings $1.85, blueprints 12c. : 
Specialty Co., 252 Parke St., Pontiac, Mich. 


Small Motors and Generators from bankruptcy 
and receivers’ sales. Motors for all phases of 
current. Immediate delivery. Less than one- 
half regular prices. See display ad on page 259. 
Johnston, West End, Pittsburgh, Pa. 


LITIESTESEFRECOTEDLEQOCEOOODLOCOOUOU CNH PT OCLL TN EDONTTENTTOOOTT LETS TTS POETS EPO TCOOT ADD YOON WOOT 
For the Hair. 


I Was Bald. Obtained hair growth by an In- 
dian’s ointment containing genuine bear oil and 
rare plant juices. Many others have good hair- 
growing results. Will send box, postpaid, with 
recipe, toc. John Hart Brittain, 150 E. 32nd St., 

A-300, New York. 


EQELEDURTTOTCU LUND OCEANUS PETE TAELE TOOT TTT ETT 


Postcards. 
rg 
Join the Largest post card exchange in the 
world. Members everywhere. Membership sc. 
3 months 25c, ‘Wide World,” Box 532, E, New 
Glasgow, Nova Scotia, Canada. 


Join a Post Card Club. Have friends every- 
where. Membership 10 cents. John Miller, 1430 


H Street, Sacramento, Calif. 


Five Prettiest Woman Cards. Hand colored, 
25C.; camera bargain list free. Chas. Durso, 
Dept. 41, 25 Muiberry St., New York City. 


Set of castings 
Speed 
& J. 


pay you to read and investigate the offerings 
over the country. No matter what you may 


No advertisement for less than 50c accepted. Name and address must 
Cash should accompany all classified advertisements unless placed by an accredited advertising agency. 
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Exchange Ads. 


Cheap. 
All new. 
Camp, Mo. 


Former Amateurs. 


Selling all my photographers stuff. 
Write for list. Earl Wright, Cole 


5 Where are you? What do- 
ing? Write me. Let’s get busy. Whatcha got, 
sell or trade. Radio Amateur, Marion, IIl. 


Standard Type Corona and Case. Perfect con- 
dition. Want 1 KW Thordarson and rotary or 
other apparatus of equal value. Harry Wright, 
Fire Island Radio Station, Bayshore, N. Y. 

Wanted. Used motorcycle engine, preferably a 
twin. George Weitz, Boonville, Mo. 

3000 Meter Coupler, Tron Bulb. Bargain. 
Wilcox, 113 E. 6th, Erie, Pa. 

Attention! We have something you want! See 


our advertisement in main columns. Tabulated 
Information Card Co. 


LL. B. 


Sell. Complete receiving set and 5-dial omni- 
ene E. Schuessler, 2209 Wheeler St., Cincin- 
nati, ‘ 


. « * * 
Selling My Amateur Wireless. Bargains. “Wire- 
less,” Str. Huron, Marine Post Office, Detroit. 


Trade.  3-inch spark coil for good phones, 
audion bulb or loose coupler. Roy Renting 2476 
W. 2oth St., Denver, Colo. 


For Sale. 34 kilowatt transmitter and regen- 
erative receiver, perfect condition. Myrl Priest, 
St. James, Minn. 


For Sale. Official Boy Scout supplies. 
for list. Carl B. Mayo, Orleans, Mass. 


Regenerative Cabinet Receiver. Other wireless, 
electrical and chemical apparatus. Send stamp 
and state wants. Ray Keogh, 328 Larel Ave., 
Chicago, 


Radio Apparatus for Sale. Receivers, condens- 
ers, sending keys, switches, storage batteries, 
wall telephones, high frequency apparatus, etc. 
Send for list. George Holmes, 164 W. 146th St., 
New York City. 


For Sale. Wavemeter 100 to 20,000 meters, $25. 
List of other apparatus for stamp. Gebhard, 
1127 Ellicott St., Buffalo, N. Y. 


For Sale. New cyclopedia of applied electricity, 
$16. Claude Grace, Princeton, Ind. 


Practically Giving Away wireless instruments 
amounting $100. List for stamped envelope. 
Fliegel, 4535 N. 17th St., Philadelphia, Pa. 


Sell or Swap wireless apparatus and little of 
everything else. Send for list. All inquiries 
answered. Ellsworth Erickson, 3005 Cedar Ave., 
Minneapolis, Minn. 


For Sale. Correspondence course in wireless. 
Earl C. Brown, Martinsburg, W. Va. 


For Sale. Experimental chemical lahoratory. 
Bert Emerson, 704 N. Haydon St., Hannibal, Mo. 


Sell. New 5-record Morse omnigraph, key, 
sounder, $12. Wm. Ericksen, Exchange Bank, 
Spokane, Wash. 


DN 

For Sale. Mignon R. L. C. 5 receiving cabinet. 
Fine condition, wave length, 9,000 meters. Price 
$30, or will exchange for Paragon regenerative 


in good condition, Enclose stamp. Harold Smith, 


Charleroi, Pa. 

Typewriter. Oliver and Royal. 
condition. Your choice $25. 
West Vine St., Canton, III. 


For Sale. Complete transmitting set, 3 in. re- 
ceiving apparatus and electrical supplies. Heiges, 
Wheatland, Pa. 


Send 


First class 
merson Tanner, 


a ee 
Sacrifice $300 worth Radio and high frequency 


apparatus all new. Write f 
unfee, Shenandoah, Iowa. 


Must Sell. Send stamp for list electrical books, 
chemicals, microscope, cameras, phonograph rec- 


or description. G. 


ords, etc. T. H. Blacknall, Raleigh, N. C 

Exchange, Buy, Sell. Wireless, electrical 
goods, etc. Large list 6c. State what you have 
and want. Zehrbach, Box 500, Hiram, O. 


Kodak No. 1-A. Like new with film. 
dollars. Edward Wilson, Spangler, Pa. 


Typewriter. Like new. For sale or exchange. 
John Galhreath, Rogers, O. 


Eight 


For Sale. Blueprints for connecting A. C. 
motors. See ad under “Blueprints.” Charles L, 
Chittenden. 

Wanted. Electrical or mechanical instrument 


that will locate buried treasure, from three to 
five feet underground. JI. A. Blalock, 614 Parker 
St., Jacksonville, Fla. 
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Exchange Ads (Cont'd) 


For Sale or Exchange. 8 H.P. kerosene en- 
gine, dynamos, motors, magnetos, switchboard 
meters, musical instrument and a lot of other 
things, for list and particulars write at once. 
F. J. Bretzke, Brownsville, Wis. 


Pee eee Se 
Sell or Trade—Toward good wireless receiving 
apparatus, Westinghouse A. C. ammeter 0-200 


amperes and busbar. Ladies’ violin, $45. Duncan 
Eader, Shelby, Mich. 

For Sale—Apex Electric Cleaner $43. Never 
been used. Edw. Juselius, Safepack, Millis, 


Mass. 


SE 08) SAS ee eS EE eee 

For Sale—:1 gasoline engine, 4 h.p. complete 
with new coil plug, piping and tank $19 also 6- 
100 storage battery $15 and 4-40 storage battery 
$6.50. Write for list of electrical things. Her- 
man Silbcr, 166 S. 3rd St., Brooklyn, N. Y. 


For Sale—Grebe, DeForest, General Radio and 
other apparatus. Please enclose stamp. Natal- 
ish, 68 West 56th Street, New York City. 


For Sale—Clapp-Eastman type E, 5 K. W. 
transformer, slightly damaged, $100.00. K. M. 
Brigas, 26 Albemarle St., Rochester, N. Y. 
a ae RAH 


- Motion Picture Plays. 


Photoplays Wanted. Big prices paid. You can 
write them. We show you how. Free particu- 
lars. Rex Publishers, Bre: E.3, Chicago. 
THACHER . i i) I 
lue Prints 


Blue Prints. 14 H. P. gas engine, 30c.; %4 H, P. 
steam engine, soc.; % Fy. P. boiler and engine, 
voc.; all 3 for $1. Circulars on castings and 
engines for stamp. Universal Gas Motor Co., 
364 Monadnock, Chicago. 


Sa EON ACHOCK, SN Ch Oe tS 

Blue Prints, 236 A. C. diagrams, 2 to 12 poles, 
contains 54 single phase, 42 two phase, 50 three 
phase Star, 40 Delta, 12 Star-Delta. Appendix 38, 
changes of voltage, phases, speed, cycles etc. 
Easily understood. Price reasonable. Terms. 
Write for particulars, or send 25c. for 10 full 
size samples. Charles L, Chittenden, 811 West 


i8th St., Kansas City Mo. 
UNL ¢CILIUILUU ELEN Pr a PMN 
Salesmen W anted. 


ES 
House-to-House Salesmen, why not the line that 
sells and repeats every 90 days? Our Sanitary 
brushes, mops and dusters pay big commissions, 
and we protect you in good territory. Only live 
ones wanted. Early promotion for producers. _ 
you know and admit that you’re good, write 


us. North Ridge Brush Company, 114 Clark 

Ave. When Til. 

ELT UL un eR , ae a | 
Stammering. 

St-Stu-t-t-tering and Stammering cured at 


Instructive booklet free. Walter McDon- 


home. 
Bldy., Washington, D. C 


nell, 1o5 Potomac Bank 
VV a 


Rubber Stamps. 
Rubber Stamps Made to Order. 





McCaddon 


Companw, Zanesville, Ohio. 
we og ow a 
Dogs. 
Airedales, the classy kind. Write your wants. 


Oak Crest Kennels, piper ty Mo. . ; 
MMM TMM 


Roots—Herbs. 


$5 a Day gathering evergreens, roots and 
herbs. Ginseng, $14 lb.; Belladonna Seed, $64 Ib., 
or grow it yourself. Book and war prices free. 
Bontanical-D, New Haven, Conn. 
(LSE LN SE ARDENT a 
News Correspondents. 


Earn $25 Weekly, spare time, writing for news- 
papers, magazines. Experience unnecessary; de- 


tails free. Press Syndicate, 556 St. Louis, Mo. 
LH Ae 


For the Home. 


Chemically prepared cloth—makes 
long. Cuts hills in half. 
odorless, easily cleaned. 
Romig, Pottstown, Pa. 








Wonderful! 
ice last twice as 
Guaranteed, sanitary 
Prices, 3oc., 6oc. E. D. 
Agents Wanted. 

e 
Tricks, Puzzles and Games. 


Tricks, Puzzles, Jokes, toys, games, novelties, 
doll and cane racks, plays, wigs, stage sup- 
plies, escapes and illusions. Large 1917 cata- 
logue free. Oakes Magical Co. Dept. 549, Osh- 
kosh, Wis. 


Black Art Hindoo experiments. 1919 edition, 
asc. Invisible ink. Free trick. Catalogue each 
order. Linhorst Magic X Shop, St. Louis. 


“How-Zit-Dun”? The latest and most mysti- 
fying novelty! Only 25c. Schindler, 661 
Washington Ave., Brooklyn, N. Y. 





Magic Entertain at home. Tricks, puzzles, 
novelties. Big catalogue A 25c. Martinka & Co., 
Inc., Harry Houdini, President, 493 Sixth Ave., . 
New York City. 


Mind Reading Cards. Accurate, mystifying. 
Price 5oc. Card and rose trick 25c. Disappearing 
spots card trick 15c. Leland Lund, 913 Pacific 
Ave., Tacoma, Wash. 


Magic—Card Tricks. Sensational escapes, jokes, 
novelties. Everything in the amusement line. 
Large illustrated catalogue of a thousand tricks 
free. Write today. Largest amusement goods 
manufacturers in the world. Heaney Magic Co., 
Desk 200, Berlin, Wis. 


1000 Stage Tricks with 500 illustrations. Cata- 
logue, 10c.; small catalogue ree. Hornmann 
Magic Co., Sta. 6, 170 Eighth Ave., New York. 





You benefit by mentioning one 


‘town, 





ELECTRICAL EXPERIMENTER 


Business Opportunities. 


Problems and Advice in radio, mathematics, 
electricity, chemistry, etc., answered by experts 
for $1 and up. Paragon Technical Bureau, 329 
E. sth St., New York City. 


Many Suggestions for starting profitable home 
business, 60c. Central Company, 599 Ninth Ave., 





New York. 
Make Die-castings. Sketch, Sample, Book- 
let and Proposition, 1zc. Byrd & Blair, Box 


227-E, Erie, Pa. 


Victory. Mechanical Toy Soldier window at- 
traction. 30 inches high. Salutes, turns head, 
points with finger, etc., as set. Well made, 
nicely dressed officers, privates, Uncle Sam, etc. 
Electrically operated. Does some stunt every 
half minute or oftener as set and will salute 
soldier and pay no attention to other if de- 
sired. Representative wanted in each city and 
Write for prices. The John M. Biggs Co., 
Box 324, Chattanooga, Tenn. 


a Profitable Business manufacturing 
i Delicious confection. Whirl- 
wind money-maker. Machine, Instructions com- 
plete sea Samples toc. Bestever Products Co., 
2426-PEz Polk St., Chicago. 


Dollars Yearly in Your Back Yard. No gin- 
seng, mushroom dope. New ideas. Investigate. 
Particulars free. Metz, 313 East 89, New York. 


Enter a New Business. Earn $3,000 to $6,000 
yearly in professional fees making and fitting a 
foot specialty, openings everywhere with all the 
trade you can attend to; easily learned by any- 
one at home in a few weeks at small expense; 
no further capital required; no goods to buy; 
job hunting, soliciting or agency. Address 
See ee Laboratory, 18 Back Bay, 

ass. 


$30 a Week Evenings. I made it with a small 
mail order business; continued my regular job 
daytime. Free Booklet tells how, 2c postage. 
Albert W. Scott, Cohoes, N. Y. 


_ Build Up an Income in Oil. Others are doing 
it—Why not you? Today is the opportunity. 
Join our easy monthly payment plan now—it 
may mean hundreds in profits. rite for 





in- 


formation. National Oil Drilling Co., Dept. K, 
Houston, Texas. 
Install Farm Lighting Plants. Big Profits. 


Get our Agency Plans at once. Wolkee Co., 


Louisville, Ky. 


Anyone Interested in tnaking $100.00 month in 
spare time at home? Send 25c. (coin). L. Stutz, 
Middletown, Md. 


Mail Order Business may be your opportunity. 
Can be started in spare time on small capital. 
“The Mail Order Man’s Magazine” gives inside 
facts how big profits are made. Contains latest 
money-making schemes and plans. Valuable 
suggestions for beginners. Articles by experts. 
Illustrated. Sample copy, roc. None free. Mail 
arace Man’s Magazine, Dept. M, Cambridge, 

ass. 


“Quick-Action Advertising—How It Is Building 
Business for the Progressive Advertisers of 
America”; A little story of results told by the 
advertisers themselves—not the publishers. You 
will be interested in reading this little booklet 
which we have prepared for prospective adver- 
tisers, a copy of which will be gladly mailed to 

ou upon request. It tells you how to talk 
Peiness with 1,000,000 intelligent, interested and 
responsive Americans every month—men who 
know what they want and who have the money 





to buy it. Write for particulars and rates today. 

Douglas Wakefield Coutlee, 225 W. 39th St., 

New York. 

MEVDLLLADTEDOOUUSTUDD STUN VCLO COOMA COLTOAA LAU SST EDEQQUADODN AEST ONTOS UTADA SATO ETL TL 
Health. 





Tobacco or Snuff Habit Cured or no pay; _ $1 


if cured. Remedy sent on trial. Superba Co., 
SA, Baltimore, Md. 
Pyorrhea. H. E. Kelty, D.D.S., M.D., pyor- 


rhea specialist for 15 years, has developed a suc- 
cessful home treatemnt for pyorrhea. Purifying, 
healing, preventative. Full month’s treatment 
and hooklet $1. Circular free. Dr. H. E. Kelty, 
106 Gladwin Ave., Leonia, N. J. 


Cigarette, pipe or chewing habit conqvered. 
Nature’s method. Guaranteed. Write fo. fre 
brochure. Edw. J. Woods, TA-30c Station 
New York. 
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Telegraphy. 


— 2 
vrireless’ and 





Telegraphy (both Morse =  .u 


Railway Accounting tavyhn: thoroughly and 
quickly. Big salaries now ozid. Great oppor- 
tunities. Oldest and wargest School—est. 45 
years. Catalog free. Dodg«: Institute, 7th St., 


Valparaiso, Ind. 

Automatic Telegreph Transmitters. Must dis- 
pose of fifteen at o-ce. Brand new. ‘ever usec. 
Works like typewy~iter 1ype used 9°”  hicago 
Telegraph Institute. eal hareaiat t hotographk. 
Byron Cook, Wilson Y. M. C. A.. Chicago. 


AUIITIITYQULINITVN UNE UUTUPUTUVATUQEAQTOU4RER CUVETTES TATA 
Formulas. 


$00 Formulas, resilvering mirrors, renewing 
dry batteries, luminous paint, mechanics’ soap, 
25c. Catalogue 2c. ideal, sso1-E North Robey, 
Chicago, Il 

Guaranteed Directions for preserving eggs, 25c. 
Mclardie Box «f°. Dayton, Ohio. 
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Patent Attorneys. 


i Send sketch of your invention for 
advice regardinz patent protection. Twenty 
years’ experienc:. Handbook on patents sent 
free. Talbert & Talbert, Patent Lawyers, 4820 
Talbert Bldg., Washington, D. C. 


Patents Procured, Trade Marks Registered. A 
comprehensive, experienced, prompt service for 
the protection and development of your ideas. 
Preliminary advice gladly furnished without 
charge. Booklet of information and form for 
disclosing idea free on request. Richard B. Owen 
130 Owen Bldg., Washington, Ca Or 2278-T 
Woolworth Bldg., New York. 


John M. McLachlen, Atty. at Law, Patents, 
Trade Marks, Copyrights, 410 McLachlen Bldg., 
Washington, D. C. 


M. F. Miller, Ouray Bldg., Washington, D. C. 
Patent Attorney, Mechanical and Electrical Ex- 
pert. Best quality of work and results. Mod- 
erate charges. Advice free. 


Patent Your Own Inventions. Save attorney’s 
fees; we prepare applications; furnish full in- 
structions and give satisfaction. Free informa- 
tion. Carl Larsen Co., Park Row Bldg., New 
York Vity. 


Protect Your Rights. Write for “Record of 
Invention” which contains forms to establish 
evidence of conception of your invention. Promp 
personal service. Preliminary advice wi*ta u- 
charge. J. Reaney Kelly, ee Woodward 1b Ig. 
Washington, D. C. 


Millions Spent Annually for Ideas! Hun ‘e.is 
now wanted! Patent yours and profit! ‘Yrite 
today for free books—tell how to protect your- 
self, how to invent, ideas waated, how we heip 
you sell, etc. si2 Patent Deot., American In- 
dustri2s, Inc., Washington, D. ° 


Inventors. 


Patents. My fee payable in monthly install- 
ments. Send sketch for advice. Booklet free. 


Frank Fuller, Washington, D. C. 


Patent Attorn?,. Eiectrical engineer, mechani- 
cal expert; thorough persona! service. Frank 
Ledermann, 21 Park Row, New York. 


Save Money. I will work out your complete 


patent applicaticn, including drawings for $25. 
Ready for filing. . E. Serner, Consulting En- 
gineer, Patent Expert, 1431 Broadway, New York. 


Patents prompily procured by personal expert 
service. Information on request. James D. 
Lyles, Washington, D. C. 

ADINVTUNUUUN!, asf AUUUIAADUUESUEAANARRIVODALUUUUTUUCUENU TEND UCSOS TTL TTAUEOUULUUAUUGERSDUT TUTTE UTE ERATE TTT TEE 


For Inventors. 





Inventions Cormercialized. C-sh or royalty. 
Adam Fisher Mfg. Co., 205 St. Louis, Mo. 


Inventors. Protect yourselves. Record your 
idea before exposing it to anyone, even tO me. 
Paul Klein, M.K., Consulting Engineer, Regis- 


tered Patent Attorney, 21 Park Row, New York. 


Inventors join National Institute ci Inventors, 
118 Fulton St., New York City; membership so- 
ciety 1,900 strong; will help protect, develop, 
finance and marxet your invention. Absolutely 
no charge. Write for booklet. 


Inventors’ Adviser. Sent free on request. Wm. 
C. Linton, 918 F St., N.W., Washington, D. C., 
363 University St, Montreal, Canada. 


SOF RIV EUSULY 0b 5 oe ee 

Sell or Finance Inventions. Send dime for sam- 
ple copy of Morey-Talks Magazine. 70-B Park 
Place, Newark, W. J. 


Inventors. If you have an article of merit, I 
will mail you a picked list of buyer manufac- 
turers. These concerns on lookout for meritori- 
ous articles, novelties, specialties, etc. Enclose 
apateey (no eta Pe P. O. Box 14, North End 

tation, Detroit, Mich. 


600 Mechanical Movements, also illustrations 
and explanations ot 50 perpetual motions. | My 
book, Inventors’ Universal Educator, 4th edition, 
tells how to procure and sell a patent for your 
new invention. Government and other costs. 
Covers the matter from A to Z. 140 pages ele- 
gantly bound. Contains noted Court decisions 
on Patent cases. Mechanical Movements greatly 
assist inventors--suggest new ideas that might 
prove of great aid in perfecting inventions. Tells 
how to select an attorney. Has valuable informa- 
‘ion rvegarding Patent Sharks, Selling Agents 
and Brokers. Price $1. Postage free. Fred G. 
Dieterich, 603 Ouray Bldg., Washington, D. C. 
ASTMRTT CULLLCUL: VOCNTUQNDLAVULLUNNLINULLL00OF SOONG CLCCLLQSGSS AYU COOOL VCESUOLLUUGLDD JL) 0CLOSLN VLCC A gdUUAHILULUCLSN0CT 


Olcd’ Money Wanted. 


> — 

We Buy and Sell Old Coins. $2 to $500 each 
paid. Keep All Old Money; you may have valu- 
able coins. Send toc. for New Illustrated Coin 
Value Book, x 6. Guaranteed prices. Get 
posted. Clarke Coin Co., Box 110, Le Roy, NX 
TAPE TSTACATLETVST CURA IU UAL TENURE A MUL ALoreMAT 

Song Poems W anted. 

Write the Words for a Song. We write music 
and guarantee odublisher’s acceptance. Submit 
poems on war, love_or any subject. Chester 
Music Co., 920 So. Michigan Ave., Room 265, 
Chicago, III. 

Write the Words for a Song. We revise poems, 
write music and guarantee to secure publica- 
tion. Submit poems on any subject. Broadway 
Studias, 1970 Fitzgerald Bldg., New York. 

QCDNOSOCTSEMEDTHA NALD LVL LD TN TESTU JOUCUSCLLSULCGAUEDUESERUQQOCOENUEGDILINNNESOOL COAL UAUOULOSHASTDULLD TO) C000 TTRELED 
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Scenery for Hire. 


Collapsible Scenery for All Plays. 
Grain, Philadelphia, Penn. 


QLDUITN COLLICULUS LAOS PNT AAU PLLC LALOR D GS CULL 
Electrical Supplies & Appliances. 


Pocket Tester for Electricians, trouble-shoot- 
ers and maintenance men. For use in place of 
lamps on go to 500 volt lines for locating shorts, 
grounds, opens and blown fuses. Sizes 2% x 5”, 
in neat leather case with leads for testing. $1.50 
postpaid. Falls Electric Shop, Cuyahoga Falls, QO, 


Motor Winders. See ad under “blue prints.” 
Charles L. Chittenden. 


Battery charging and repairs are big profit 
makers. et our special offer. Wolkee Co., 
Louisville, Ky. 

Amateurs Take Notice. Just your chance. 
Everybody tells you it is impossible to make a 
practical electrical generator without an expen- 
sive layout of equipment, but send for our latest 
booklet entitled, “A Practical Home-Made Al- 
ternator,” containing complete instructions and 
drawings for the construction of any size gen- 
erator of any phase. No castings or machine 
work required. Made in the simplest way with 
the simplest tools. Price 50c. postpaid. Prac- 
tical Science Shops, Utica, Kan. 


Electrical Photographic and chemical appara- 


tus, motors, fans, switches, share Tplnee: Advise 
what you want or have for sale. . C, Hancock, 
Bogota, N 

High Voltage Batteries. Famous “Eveready 
20 volts. $1.65 postpaid. H. Wien, 554 Nye Ave., 
Irvington, N. J. 

I can show you how to make an efficient elec- 
tric furnace for less than $2. Send 20 cents for 
instructions. Box 1788, Los Angeles, California. 
ITI VCOLICN TCD TRESTLE TAP 


Miscellaneous 


Mansfield’s Automatic water and oil finder a 
roved success, silver medal awarded. Particu- 
ars from Edwin A. Mansfield & Co., 94 Victoria 
Road, New Brighton, England. 


Mark Your Tools with a steel name stamp, and 
stop theft. 1/10 inch and smaller. _15c. per letter. 
aeeten Stamp Works, 264 Main St., Springfield, 

ass. 


Wanted. Small gasoline and steam engines, 
small lathes, drill presses and other light ma- 
chinery. Will pay high cash prices for good ma- 
terial. Johnston, West End Pittsburgh, Pa. 


Multiplying Simplified! For further informa- 
tion see our advertisement in main columns. 
Tabulated Information Card Co. 


Traveling Stoves of Pure Aluminum. 
rust. Cooks quickly and retains the heat for a 
long time. Is light in folding. Burns alcohol. 
Price 7 C. Stelmach, 1318 Crittenden St., Chi- 
cago, IIl. 

Penmanship Taught by Mail. Short 
course. ecial offer. C. G. Prince, 130 
St., New York. 


Get Vital Strength. 
Wonderful results. Intensely interestin 
Winslow H. Chase, Washington, 


Traveller. Starting soon on a round the world 
trip will do all kinds of errands, and is offering 
his services to collectors of eee cards, photo- 
graphs, postage stamps, etc. Pictorial post cards 

views of different parts of the world, each 
sent by mail from the country of its origin. 
10 for $1, 25 for $2.25. Original photographs (post 
card size) of places of interest (principal build- 
ings, monuments, etc.) which will be taken by 
myself and sent by mail from the country of 
10 for $2, 25 for $5. With all inquiries 
lease send a 3c. stamp to cover return postage. 

oO postage stamps accepted for payments; kind- 
ly send a P. OQ. money order, Me P. Hoppen, 
181 W. 8&th St., New York City. 


Rubber Air Pillows. For outdoor sleeping. 
Could be put in Pee when folded. Price $1.50. 
C. Stelmach, 1318 Crittenden St., Chicago, III. 


Julian’s Liquid Fishing Lure. Doubles your 
catch. Trial bottle, $1. George Julian, Albany 
Bldg., Boston, Mass. 

The Wonderful Gas Lighter. 
Every home should have one. 
1318 Crittenden St., Chicago, II. 
ROVCSTUUU TT COOCDNEERREUELEAN TD UL TETO NTT TTT TATE TTT ETT CLT 

Chemicals. 

Chemicals. Special, 35 different chemicals, one 
ounce of each, containing mercury, acids, etc. 
pent express prepaid $2.50. Jos. Ree 3880 
Windsor Place, St. Louis, Mo. 


Standard Chemicals and laboratory apparatus, 
FteaP and reliable. June list, 5c. Frane, Eureka, 


Amelia 


oF 


ractical 
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Retain youthful vigor. 
i booklet 











No matches to 
C. Stelmach, 











Chemicals. Amateurs and experimenters. We 
can supply you with any chemicals or apparatus 
that you need. At the lowexe prices. rite for 
i i Jos. Simpson, 3880 Windsor Place, 





100 Chemicals—Young Man $6—Complete chemi- 
cal laboratory. 100 chemicals, as mercury 
iodine, silver, molybdenum, together with 
others, generous quantities, also chemical glass- 
ware, blowpipe, etc. Prepaid anywhere $6. .O.D, 
terms accepted. Full list on request. Borough 
Chemical Co., Successors to the Swimmer Chem- 
ical Co., 1904 Park Place, Brooklyn, N 


Must Sell Chemicals! Particulars 3c. 


i Pray, 
102 Heath, Somerville, Massachusetts. 


Pp 
| let Co., 1943 Patten St., Philadelphia, 


ELECTRICAL EXPERIMENTER 


Books. 


“Sincere Words,”’ 1919 wonder booklet. Be 
healthy. Know the surest way to success. 20¢. 
postpaid. “Success,” 1943 Patten St., Philadel- 
phia, Pa. 

What Every Draftsman Should Know. Very 
useful booklet. Price 12c. postpaid. ack Book- 

a. 


Electroplating, motors, 
350 pages, 214 illus- 
i Perez, 





Applied Electricity. 
X-Ray, wireless telegraphy. 
trations, 60c. Ask descriptive circular. 
729 McKinley St., Elizabeth, N, J. 


Dear Reader. If Occult, New-Thought and Sci- 
entific books appeal to you, send for my catalog, 
it’s free. I have books on Personal Magnetism, 
Concentration, Spiritualism, Clairvoyance, Seer- 
ship, Will, Mind, Hypnotism, Messmerism, Char- 
acter Reading, Healing, Mysticism Success, 
Salesmanship, Mechanics, Entertainment, etc. 
A. W. Martens, J-49, Burlington, Iowa. 


Books. Osteopathic, Chiropractic, Sex, etc. 
Sor practitioners. Circulars sent. Murray Pub- 
iishers, Elgin, 

World-Romic System. Masterkey to all lan- 
qulees Six textbooks, $1.44; French chart, 37¢.; 

panish, 37c.; aviation dictionary, $1.50; French- 
English aviation dictionary, 61c. Languages, 
143 W. 47th St., New York. 


Crucified Anne Cath. Emmerich and _ visions, 
nativity. Egypt, Cana; 4 books, 20c. Klein Co., 
Brandon, Minn. 


Are You Bashful? Then you should read The 
Blunders of « Bashful Man. It will make you 
scream. Contains 170 pagés for 25c. postpaid. 
Don’t fail to read it. Order right now. Guarantee 
ice Co., Dept. 2-A, 468 117th St., Cleveland, 

io. 


Chicago Mysteries Illustrated Book, 25c. Cata- 
logue, 2c. Paul Duff, 2713 Mozart, Chicago, III. 


To Get Better Pictures. Read the amateur 
photographers’ weekly; illustrated; weekly prize 
competitions; print criticisms; many unique fea- 
tures; $1.50 per ge three months’ crial sub- 
scription 25¢, bel Publishing Company, 4o1 
Caxton Bldg., Cleveland, O. 


Nature Laws every married and engaged per- 
son should know. Two volumes complete, soc. 
Over 200 practical suggestions for starting your 
own business, 50c. Cental Company, 599 Ninth 
Ave., New York. 

Twelve easy Wireless Lessons, $.50. Order 
yours Now. Stratton Electric, 215 Federal, Green- 
field, Massachusetts. 


Old E. E. Back Numbers. We have some valu- 
able old E. E. back numbers on_hand as follows: 


1915—Jan., Feb., March, April, May, June, July, 
Aug., Ie Oct., Nov., Dec., price each 35c. 1916 
—Jan., Feb., March, May, June, Nov., Dec., price 
each 35c. 1917—Jan., April, May, June, Aug., Nov., 


ec., each 35c. 1918—March May, June, July, 35c. 
Aug., Sept., Oct., Dec., each z2oc. 1919—Jan., 
Feb., Mar., Apr., May, June, 20c. We can fill 
orders at once upon receipt of your remittance, 
and if you have not these numbers already, now 
is your chance to get them, as they probably will 
be snapped up very quickly. Experimenter Pub- 
lishing Co., 233 Fulton St., New York City. 


DUST EESTEO¢CETEETETUOTUL TT SSCS CETET ERLE OTOL Tes SHOOT TOOT TA TTT 





Instruction 
Over 100 Branches thoroughly taught by mail. 
For “Free Tuition,” apply Carnegie College, 


Rogers, Ohio. 

Problems and Advice in Radio Mathematics, 
Electricity, Chemistry, etc., answered by experts 
for $1 and up. Paragon Technical Bureau, 329 
.East Fifth Street, New York City. 


Cornetists, Trombonists. Send for ‘‘Free Point- 
ers” on “Good ees Tones.” Virtuoso Cor- 
net School, Buffalo, Pe 

Make Patent Drawings. Big demand. Big pay. 
Complete instruction book only at Patent 
Dralting Syndicate. Post Box 858 Schenectady, 


Study Bacteriology, Public Health, Hygiene, 
and Sanitation. Positions pay $3,000 to $5,000. 
Interesting home study course. Previous ex- 
perience umnecessary. Degree granted. We hel 
secure positions. ite for Prospectus. Ameri- 
can College of Bacteriology, Dept. 11, Chicago. 
ALON OCONEE LAGER ETAT ID EGAN TTT DTTP ENON TALEO ELE eT 


Stamps & Coins. 





Bon Accord one cent approvals South Ameri- 
cans. J. W. Taylor, 3122 Westmont St., Phila- 
delphia, Pa. 

California Gold. Quarter size, 27c.; Half dollar 
size, 53c.; dollar size, $1.10; large cent, 1820, and 
catalogue, toc. Norman Shultz, Kings City, Mo. 

Stamps—61 All Different Free. 
Mention paper. Quaker Stamp Co., Toledo, O 

100 Different Stamps 12c.; 200, 27c. Michaels, 
5600 Prairie, Chicago. 

Fortunes in Postage Stamps. Start stamp 
business of your own. Send 50c. for sample 
stock, worth $1.50. M. Shedel, 29 Collahie St., 
Toronto, Canada. 

Best One Cent Approvals in America. F. P. 
Hand, 1117 So. 6oth St., Philadelphia, Pa. 

Coins, Medals, Paper Money, antiques, fire- 
arms, swords, Indian relics, historical engrav- 
ings, stamp collection. Lists free. Antique Shop, 
33B S. 18th St., Philadelphia, Pa. 


Postage, 3c. _ 


July, 1919 


Stamps & Coins (Cont’d) 


50 Different Stamps 3c. Approvals. 
412-B Bowen, Dayton, O. 


Rare Coin Over 100 Years Old, 12c. 
Crafton, Pa. 


AauLT ULI UEUUULUTOTageegAVNUETOULULULUUT UT Leet 
Help Wanted. 


_ American Citizens, 18 to 60, including women, 
investigate immediately your rights to Govern- 
ment employment. Let me sen you Form RK 
a OF free advice. Earl Hopkins, Washing- 
on, : 


Make Die-Castings. 
and proposition, 12c. 
Erie, Pa. 


Homeworkers on Small Scale, manufacturers 
on large scale wanted to make toy soldiers, 
Army, Navy, Marines, cannons, machine guns 
and other toys and novelties. This new Ameri- 
can industry stands out conspicuously since the 
war stopped all importation of German toys. 
Greatest chance for industrious people for an 
independent business. Some _ people started 
small, own factories now. Fortunes are made in 
toys. Enormous demand and future in “Ameri- 
can Made Toys.” Millions needed this year. 
We buy these goods all year, paying fixed prices. 
Experience or tools not necessary. Hundred and 
more made complete per hour. Casting form 
outfits $3 up. Booklet and information free, Toy 
Soldier Maniatactuting Company, 32 Union Sq., 
New York. 


Men—Women Wanted. U. S. Government Jobs. 
$1,000-$1,600. year. Write immediately for list 
positions obtainable. Franklin Institute, Dept. 
G26, Rochester, N. Y . 


Thousands Automobile experts needed. $35 
week. Earn while learning. rite Franklin In- 
stitute, Dept. G, 806, Rochester, N. Y 


Wanted. Ambitious workers to start collection 
bureaus. Be independent, make big income year- 

. We train and refer business to you. ‘“Scien- 
tific Facts’? free. National Collection Bureau, 
Dept. 20, 65 Maynard, Columbus, O. 

$18 to $36 Weekly. in your spare time doing 
special advertising work among the families of 
your ny No experience necessary. Write to- 

ull Ero 


R. Buckey, 
Bohn, 


Sketch, sample, booklet 
Byrd & Blair, Box 227F, 


day for full particulars. American ducts Co., 

1286 American Bldg., Cincinnati, O. 

TIDULEA COOLED DITO VDDD LTDNN UTA Oat i GUUEERRAYOE RANT TETNOUTUNUAUTeLgSUERSUUT TUDO RRA TTL PLT ELE 
Phonographs. 


Build Your Phonograph. “Perfection” high- 
quality spring and electric motors, tone arms, 
reproducers. Wonderful results. Big saving. 
New catalog and building instructions mailed 
for ten cents. Indiana Phonograph Supply Co., 
Indianapolis, Ind. 


Build Your Own Phonograph and manufacture 
them for profit. Drawing instructions, parts, 
price list, blueprints, etc., complete, sent free 
upon request. rite today. Associated Phono- 
graph Co., Dept. E-1, Cincinnati, Ohio. 
ILITETOUFTOOOOAOOLAOOOTT LATA TTA DTTP TEA TV TLTUS EEN LTT TELE TEE TPT 

For Advertisers. 


Free Advertising. Send dime for sample copy 
of The Trading Post, and details of free adver- 
tising. Trading Post, Box 24, Hiram, Ohio. 

It Pays to Advertise when Jacobus prepares 
the copy. Sales letter $1. Jacobus Advertisiz> 
Service, 1073 Sanford Ave., Irvington, N. J 

“Quick-Action Advertising—How it is Building 
Business for the Progressive Advertisers of 
America”; A little story of results told by the 
advertisers themselves—not the publisher. You 
will be interested in reading this little booklet 
which we have prepared for prospective adver- 
tisers, a copy of which will be gladly mailed te 
rou upon request. It tells you how to_ talk 

usiness with 1,000,000 intelligent, interested and 
responsive Americans every month—men who 
know what they want and who have the money 
to a it. Write for particulars and rates today. 
Douglas Wakefield Coutlee, 225 West 309th St., 
New York. 


TUTSTETCTETEMEY DTS TELNET LET TS TT OTT TU 
Cameras, Supplies—Photo Developing. 


Clean, Neat, Perfect Kodak Finishing at the 
lowest prices. Work returned the same day re- 
ceived. Send film for sample print and copy of 
catalogue on developing, printing, enlarging and 
hand coloring, also copy of Photo Gran Maga- 
zine, which will help you make better pictures. 
Photo Craft Co., Box 69, Ann Arbor, Mich. 


Special Trial Offer. Your next Kodak film de- 
veloped, 5c. Prints 2c. each. Moser & Son, 1919 
St. James Ave., Cincinnati, 


Any Six or Eight exposure film up to post 
card size developed and printed, 10c., or enlarge- 
ment, 8 x 10, your favorite negative, 20c. Special 
introductory offer to_show high quality work. 
Associated Photo Co., Dept. 12, Cincinnati, Sra A, 


Slightly Used Cameras. Bargains. Send for 
list. Cameras exchanged and repaired. L. Huber, 
1146 Stebbins Ave., Bronx, New York. 


Mail us 15c with any size film for development 
and six velvet prints. Or send six negatives 
any size and 15c for six prints. Or send 35c for 
one 8 x Io mounted enlargement. Prompt, per- 
fect service. Roanoke Photo Finishing Co., 255 
Bell Ave., Roanoke, Va. 


Print Films in Color, Bien trees, lawns. In- 
structions 25c. Simple double exposure attach- 
ment made in two minutes. Instructions 15c. 
Arthur Malley, 6514 Clinton St., Cleveland, Ohio. 











You benefit by mentioning the ‘Electrical Experimenter”’ when writing to advertisers. 
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The 


Pliotromn Oscillator 
By William C. White 
(Continued from page 232) 
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maximum value of about 2.5 milli-henries. 
They should preferably be of the vario- 
meter type, continuously variable in the 
range 0.5 to 2.5, altho a variation by a 
dozen to fifteen steps is fairly satisfactory. 


The object of having Ls variable is for 
the purpose of applying the high-frequency 
energy from. the pliotron to the resonance 
circuit at the correct voltage, so that the 
energy available is used most advanta- 
geously in the resistance of this circuit. 


The inductance Ls is made variable so as 
to supply to the grid just the right amount 
of high-frequency energy to make the sys- 
tem self-exciting and to excite it in the 
most efficient manner. 


Thhis Is 
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ELECTRICAL EXPERIMENTER 


As in the case of the arrangement for 
heavy currents, a suitable range of poten- 
tial for the direct-current source is from 
200 to 750 volts. 

With such values of inductance and ca- 
pacity that a frequency of 100,000 cycles is 
obtained, a voltage of 12,000 may be pro- 
duced from one pliotron tube operating 
from a direct-current source of 500 volts. 

Pliotron tubes may be operated in 
parallel for the production of a voltage 
higher than that obtainable from a single 
tube.—Photo Courtesy G.E.Co. 


BATTERIES LIGHT HOUSES IN 
SWEDEN. 


A recent fair held in Sweden brought out 
the shortage of oil and the many substi- 
tutes and methods of economy displayed. 
The efforts of the lighting industry to find 
a substitute for the kerosene lamp were 
shown at the fair in the form of carbid 
lamps for use in places where there is no 
electric current—a battery lamp called the 
“Mercal,” and also the Jungner primary 
elements intended for the electric lighting 
of entire buildings. 
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OOM 


Articles from the 
ELECTRICAL EX. 
PERIMENTER Have 
Been Reprinted [In Aji- 
most Any Language 
You Could Think of. 
Last Month, However, 
Was the First Time 
That We Were Quoted 
in an Arabian Publica- 
tlon. We Reprint Here.- 


with Mrs. lLewis’s 
Articie “The Planet 
Earth’? Taken from 


“Ar-Raudat’”? — (The 

Meadow), a Semi- 

monthly Arabian Mag- 

azine, *“Ar-Raudat” 

Republisht the Entire 

Articie from Our April, 
1919 issue. 


EIA 
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Electrical Engineering 
ME BS. 
\ Degree in 
\ Three 


Years 


Your oppor- 

tunity to gain 
r 

“gia thorough, 

_ | technical train- 

wie ing in Electri- 

*, cal Engineer- 
> ¥* ing, leading to 
a Bachelor of 
Science Degree 

Pe. awaits you 
ae here. 

The field is unlimited right now for Electrical 
Engineers who can direct and carry out the great 
industrial and ecmmercial projects soon to be under 
way. both in America and abroad, 

Our experiencei faculty of 33 practical engineers 
and electrical exyerts wlll guide you surely and care- 
fully to attain success, Actual shop practice, com- 
bined with exhal.stive laboratory, drafting room and 
recitation room instruction, prepare you fully to 
entez the Electrical Engineering profession, 

“Earn While You Learn’”’ if you so desire, Full 


provision for making up all deficient High School 
credits. 





New Term Begins July 2d. 
A limited numbe: of students can be accommodated. 
Insure yourself = place by arranging to enroll Now. 
Clip the Coupon Without Delay. It will bring | 
you catalog and complete particulars. 


School of Engineering of Milwaukee 
College of Electrical Engineering 
96-373 Broadway Milwaukee, Wis. 


— CLIP HiRes 
School of Engineering of Milwaukee 
Milwaukee, Wis, 
Gentlemen :—Without obligation. send me catalog 
| and particulars concerning your 3 Year Electrical 
Engineering Course with B.S. Degree. 


Name 
Address 


Age, : ., Bdueation,...-... 


| SCHOOL OF ENGINEERING OF MILWAUKEE 
Coltege of Electrical Engineering 
96-373 Broadway Milwaukee, Wis. 


DON’T FOOL WITH PHYSIC 


Don’t try to doctor yourself 
back to health and strength with 
so-called “‘remedies” for constipa- 
tion, biliousness, loss of manhood 
or any other chronic ailment or 
weakness. It can’t be done. No 
real MAN was ever made by any- 
thing that came out of a bottle— 
booze or any kind of patented 
“restorative."" Look the facts 
squarely in the face; You can’t 
go on indefinitely, if you feel like 
a wreck each morning and want a 
bracer before you go to work; you 
ean’t get anywhere in your busi- 
ness or profession if the poison 
from constipation is infecting 
vour vital organs and beclouding 
your brain; you can’t win out if 
any chronic ailment or weakness 
nas a grip on you. ‘ 

God made you and God made 
Nature—and Nature is the only 
doctor who can restore your vital- 
_ty if it is gone; it makes no dif- 
?erence whether it was lost 
through overwork or worry or illness, or wasted | 
away in errors and indiscretions of your own. 


STRONGFORTISM IS NATURE’S WAY 


Strongfortism is simply taking advantage of the 
marvelous power of recuperation implanted by 
Nature in every human organism; the force that 
healed frightful wounds in France, when sur- 
gfeons simply helped Nature to do the work; the 
power that has made strong, healthy, vigorous 
men out of thousands of my pupils, who came to 
me, manv of them, broken down human derelicts, 
hopeless that unything could ever restore their 
lost virility. Iearn about this wonderful force 
within yourself; you can’t afford not to know 
about it. Send for my FREE BOOK, ‘‘PROMO- 
TION AND CONSERVATION OF HEALTH, 
STRENGTH AND MENTAL ENERGY.” It will 
tell you how Strongfortism will enable you to 
COME BACK; how to Improve yourself 100 per 
cent—I GUARANTEE IT. Send 3 2c stamps to 
cover postage and packing and I will mail you a 
copy at once. 


LIONEL STRONGFORT | 


Physical and Health Specialist 
967 STRONGFOER:T INSTITUTE ~ NEWARK, N. J. 
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STRONGFORT 
The Pertect Man 
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TREAT YOURSELF 
* With The 

ma Wonderful : 
\ Health Restorer 


Now made 
stmple and 
perfectly safe 













You Can Have Bodily Vigor, Success-Attain- 
ing Energy, Attractive, Healthful Beauty 


All at practically no cost—The great benefits of the 
Violet Ray treatments heretofore ant procurable at big 
expense from physicians and beauty specialists are now available in 
your own home. Look over list of treatments below. Send for particulars. 


\ 


How Violet Ray Benefits 


Electricity from your light socket is 
transformed into health and beauty- 
giving Violet Ray—powerfully effec- 









“(4 added vitality and strength. As- 
similation and digestion improved— 
functions ieopowed! to normal—extra 
supply of fresh blood quickly brought 
to area treated, removing congestion 
and supplying nourishment. While re- 
lieving pains and aches, the manifest re- 
sults of disorders, it 
removes the deep- 
seated cause; com- 
bines the benefits of 


) - = eer efit a tive, yet gentle, soothing, perfectly 
iat i TY Est LEP RuDe oe | safe. Voltage is raised from ordinary 
he ; i AA Pe cak ues sehen ST yas lighting current to thousands of volts, 

ad Pete ory iah hae kat) Ae giving tremendous penetrative force. 
gu ay | vh F, beh 4 ol ews ebas hares “ee al y The irresistible, 
al |e oe lea ae Stn tenes Ml revitalizing pow- 
‘ i =p pee rs oath, —@ ers of Renulife 
ley te] South El Violet Ray are 
| ails sree ia gat {tearm Wl Carried at once to 
W At ie ‘Sees dee a every neEva cell, 
Leg 3 waren ee ToC “fibre and part of 
a AE mame e body. Blood is 
Oo heat eae oe wate ee enriched and ea 
cop poor Non vee oe rcers stn atlas te ne | purified by a flood of oxygen, giving 
u = I 





——r eee SOOM EAEAE ES PROCS S STU ADEEEOETe eae. 


COUPON FOR BOOK 


"1 


and Special Information 


: electricity, | vibra- 

RENULIFE ELECTRIC CO., tion, exercise, 

1207 Marquette Bidg., Detrolt, Mich, Stimulation and 
Please send without obligation, your pook ‘‘Health.~ explain. oxidation. 


ing Violet Ray treafments with Renulife Generators; also give 
full particulars as to its application for ements checked below 


TREATS SUCCESSFULLY 


Name, 





ee et ee —— 





Addreas;..2- @Leaagne Pr eee cs C28 se aueae Pace seen 402 eG ses aatgasa F 


Unequaled for scalp 


Brings beauty par- 
and hair 


~ lor to your home 
Ge ee 6 es ee ee ee a nS 


FOF EEE Or EEE PSST REESE EE TST e088 8 2 eee TEE Teseeeesensee 


MP AF EE Et ae a aa de aa aaa SP AE 0 a A a a A a a a a aM a a ae a a a es 
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Renulife Violet Ray 


HIGH FREQUENCY GENERATORS 


Offered on a Most Liberal 


TRIAL PLAN 


arn the Wonderful Benefits 
by Actual Use 





» Abscosses oeFaclal Nevraigla , Obesity 
+ Anomia Falling Hair o-Pain df, Abdomen One RENULIEE ELECTRIC Co. 
“% » .Fem . an 03 i i 5 i : 
.. Arterloscierosip plaints «.Paralysis bet ene ade, vindeoes Ont 
.- Baldness --Goitre o- Piles 
.- Blackheads -- Gout .-Pimples 
.- Brain Fao «+ Haemorrholds . Pyorrhea 
- Bronchitls «Hay Fever - Rheumatism 
-.Buntons e infanfile Paraly. -Sea 

.Brulses sts -- Sciatica 
.- Catarrh «.Insomnla . Skin Diseases 
~+Colds «. Lameness .. Sore Throat and 
-- Chilblaine e. Locomoter Ataxlsa Throat Diseases 
». Dandruff »sLumbago +. Sprains 
»eDeafness and Eap .. Nervous Affece .» Toothache ¢ 

Diseases tions «, Weak Eyes t 

acoEtzcema e- Neuralgia ce Wrinkles 
weENlarged Prostate ,.Neuritis os Warts and Moles 


Painless Electricity 


Science has modified electricity that 
the weakest may stand its force with- 
out fear or pain. Every tissue and 
fibre is saturated, patient experiencing 
only a sensation of relief, as if standing 
ina ray of sunshine. Violet Ray high 
frequency has no comparison with old, 
crude, electrical 
batteries and 
shocking current. 
Every jar and 
shock is removed. 
The effects are 
marvelously 
rapid. Relief can 
be given in one 
or more treatments. Often cures 
are accomplished in that time. It 
is positive and certain in action. 
If you value your health, and want 
to keep or restore your good looks 
and gain vitality, throw away medi- 
cine Potties ke this sensible, scien- 
tific means. Violet Ravs work with 
nature. Every 
day’s delay 
makes relief more 
difficult. 


Send for Book- 
let, ‘‘Health via 
Violet Ray.’’ 





RENULIFE ELECTRIC €0.,1207 Marquette Bldg., Detroit, Mich. 


SALES REPRESENTATIVES 
WANTED 





Inhaling ozone. For 
Catarrh, throat and 


Treatment for gen- 
eral debility, nerv- 
ousness, etc. 


lungs. Marvelous 
local results with 
general tonic effect 


to advertisers. 
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VERY electrician. every engineer, every mechanic should know READ THIS PARTIAL LIST OF CONTENTS 
about these wonderfully helpful instructive books, which give In No ] Contains =48 pages, 38: illustrations. Electrical 


= signs and sy nbols—statie and current electricity 
plain words a complete working knowledge of electrical eng Er ie cGtOn Mant alate ee ie oe 


leering in al} its phases. conductivit y—-magnetism—induction coils—dynaino principles 
sag of dynamos—armatures— windings—commuta tion— 

: B . ; rushes, etc. 
_ You run into some new electrical problem almost every day. The No. 2 Contains 348 races, 94 illustrations. Motor 
information you need to help you in your every day work is in ° principles—armature | r-action—motor starting— 


caleulations—hrake horsepower—selsction and installation of 


dynamo and motors—zalvanometers—-standard cells—current 
measurement — resistamce measurement — voltmeters — watt- 
Ineters—watt hour mieters—operaticn of dynamos —operation 
of motors, ete 

No 3 Contains 300 pages, 423 illustrations, Distribu- 
. » tion S¥stenis—wires aid wire caleulations—in- 
side, Outside and umilerground wi-ing—sign flashers—tlight 

ning proteelion—rectifiers—-sterage batrery systems, ete. 
E A E d A R I é A F G F J I D E S N 4 Contains 270 pages. 3:9 iJlustrations. Altermat- 
QO. ing curreit principles-—alternating current dia- 


grams—the power faclar—alternator principles—alternator 


These books place electricity at your finger ends. They cover every imaginable construction—windings. etc. 
subject, prineiple, theory, problem, trouble, aud way of doing things electrically. No 5 Contains *20 pages. 614 illustrations. A.C. Motors 
Erery subject is indexed so that you can turn right to it.) They are a study course . -synelircenoug and ind 1etion motor ginicinles “A, 


3 ; : : ‘ ae A i : . cOmMuUutator m 5 SS€B, 
and a reference guide in one, written in Dlain every day language——no wasted words ee Ce ee ee Bos 





only what vou need to know—chock full of up-to-the-minute electrical knowledge. N 6 Contains 298 pages, 475 illustrations, Alternating 
The guides are a complete course in electrical engineering. They will help you in QO. current srstenis——switching devices—cireuit break- 
every detail of the day’s electrical work. You can’t ask an electrical question that ers—relays—lightning protector ay aratus—regulating devices 
Hawkins Guides can’t answer. —synehrenous conde: sers—indicat-ne devices—meters—power 


factor indicators—wanw: form measurement—switel boards, ete. 

P k Si F] ‘bl C No 7 Contains 316 pages, 379 illustrations. elk 

. ing ecurrmnt, wiring power stations — turbines: 

oc et- 1Ze exXl e€ overs management. selectian, location, erection, testing, running, 
care and repair—-tel-phones. ete 


The books are smaj]i enough to slih inio your coat No & Contains 332 pages, 436 illustrations. Telegv¥aPh 
pocket—handsomely bound in flexible black covers, e ‘simultaneous telegraphy and telephony—wire- 





What Electrical Men Say 





You can carry each que with you until gene have less — electric bells electric ighting photometry, ete 
: inastered its contents. .o00 pages of actual information | ‘ontains 222 pages. €27 iblustrations. Elec- € 
Helped Him Make Good and 4,700 illustrations. (ince you see these books and No. 9 trie railwavs—electrie locomotives—car light- 
“It is only right for me to recom- put them into actual use you wil] never again want to be ing—trollev car oner: tion—miscellaneous applications— 
mend highly the Hawkins Guides. for without them. Try it at our expense. moton pictures--gas engine ignition—automohbile self- 


they hare been of the greatest aSsist- 
anee to me in placing me in my 
present position as Superintendent of 
Construction Department of one of 
QOhio’s largest Electrica] Companies. 


starters and lighting systems. eltctric vehicles. ete. 


No 10 Contains 513 pages, £99 illustrations, 0 : 
oO. Elevators—eranes—pumps—air com- 
pressors—electric heating—electric welding- ? THEO. 


soldering and brazing — industriz] electro- AUDEL 


I would like to see every man have a ; ; lysis—electro platiag—electro-tiierapeutic &CO 
set of Hawkins Guides.’ Tt will cost You nothing to receive these books—to look —X-rays, etc. ? . 
Geo. Knecht, Columbus, Ohio. them over—ask them all the auestions you can think of Also a complete 126-page ready 72 Fifth Ave. 
—-use them in your work—study them—pick up some reference ind > } : lot . New York. N. ¥. 
In the Naval Electrical Dept. information that will increase your earning ability, We : € index O° the comprete , 
“The Hawkins Guid - will ship you the entire set of 10 vohimes entirely FREE. library. This index has bees Pl i 
wae Sue ie cae eh ean This is a sign of our confidence in the guides. Pure planned to render easily ac- ease submit me for 
ee ae meee gold does not object to being tested. Keep them for ecessible all the vast infor- examination Hawkins 
Department, which they cover very sever. days and if vou do not decide that you can't get - ; . 
thoroughly.’’ Cc. J. Cornell, along WiMiGut tke: yum tha to us A@tl owe us mation contained in the Electrical Guldes (price 
’ §. Receiving Ship, Brooklyn, N. Y. nothing. i 10 electrical guides. $i each). Ship at once, pre- 
Superintendent ‘ eh you ae to keep them you only have to pay ee eens ie i paid, the 10 numbers. If satis- 
i: Oa , F i b é 2 rg). = . a 
“I am now superintendent of the a ake Fie eon Ses: eo on the easy Bneesl Wel fi ig I ish to send rou £1 
Dunnville Hydro - Electric Systems. Use this coupan te get the books. It will pay you what you want LD nen: Pave ES No. eT 
and Hawkins Guides were a great many limes over. to know niail you $1 cach month until paid. 


help to me in holding down 2 re- 
sponsible position.”’ 


W. E. Swartz, Dunnville, Ontario. Signature... . . AEs 78 § Rita 


THEO. AUDEL & co. |. Pg 
72 Fifth Ave. New York, N. Y. ? Occupation... .. ee et: teen als 


Employed: DY... «ore ses emsmacmeer ewes 


Wireless Operators 


*T have worked wireless for ten 
vears—but I wish I had these hooks 
years ago. as they have saved me a 
great deal of trouble.’’ H. Marshall. 

Steamer M & B No. 2. 
Walkerville, Ont. 


Reon aa Kee | gM raitener.. 








Reference. apres + mated eo eo 8th k BHM es iE. EB Pgs 











You benefit by mentioning the “Electrical kaperunenter uhen meeiAT to adr yertisers. 


, 





= —— a... _=_ 


} 













































Mark 
nd Mail 
the 
Coupon 
NOW 













TEAR OUT 


in the subject, before which I murk X. 


[] Advertising ] aoe Engineer 
{] Satesmanship Electrician 

{] Trafic Management peace Wiring 

(] Business (Complete) }) Electric Lighting 

} Elee. Car Runnin 

[} Commercial Law Heavy lee: Traction 
{) Cert. Public Account. Elec, Draftsman 
[)} Higher Accounting 

) Rallway Accountant 
} Bookkeeper 

}] Stenog. and Typist 
} Good English 


Telegraph Engineer 
Telephone Work 
Architect 


Contractor and Bidr. 

Building Foreman 
Carpenter 

Concrete Builder 


Window Trimmer 
Show-Card Writer 
1 Sign Painter 
Civil Services 
Rallway Mall Clerk 
Mall Carrler 


\ 
| 
HE 
Cartoonlst i Pal ng Inspector 
= 
j 
hf 
i 
| 





IMustrator Foreman Plumber 

Perspective Drawing Chemist 

er Deslaner Analytical Chemist 

Ipaper Designer 

Bookcover Designer 

Teacher 

Common School Subs 
High School Subjects 
Mathematics 
Automobile Operat. 

+ Automobile Repatring 
] Auto. Elec. Work 


Name . 


Coal Mining 

Metal Mining 
Metallurgist 
ays il 


7 mpm 


~llaitineentihendieallhediemdh dt tee ese ieee 


Textile Overseer 
Cotton Aifg. 
Woolen Mtg 





Occupation 
and Employer 


Street and No. 
City 


ane mem see ome cmee cee OD ee eee ee eee ee eee eee ieee 


Elec. Machine Designer 


Architect'l Draftsman 


Plumb. & Steam F’t'r 
Heating & Ventilation a ae 


Mine F’man or Eng’r 


Mechanical ‘Engineer 





The Rise of A Man Who 
Wouldnt Stay Down 


E was putting in long hours at monotonous unskilled work. 


His smal! 


pay scarcely lasted from one week to the next. Pleasures were few and 
far between and he couldn’t save a cent. 


He was down—but he wonldn’t stay therc! 


He saw other men promoted, 


and he made up his mind that what they could do fe could do. Then he found 


the reason they were promoted was because they had 
knowledge of some one line. So he made up his 


kind of training. 


He marked and mailed to Scranton a coupon like the one below. 
his first step upward. It brought him just the information he was lo 


specia! training—~an expert 
mind that Ae would get that 


That was 
oking for. 


He found he could get the training he needed right at home in the hours after 
supper. From that time on he spent part of his spare time studying. 


oe 
—S——--— SS -- 
| International Correspondence Schools | 
BOX 6192, SCRANTON, PA. 


Explain, without obligating me, how I ean qualify for the position, or 


) Mechanical Draftsman 

] Machine Designer 

] Machine Shop Prac. 
Boilermaker or Des. 

}) Patternmaker 
Toolmaker 
Foundry Work 
Blacksmith 
Sheet Metal Worker 

Steam Engineer 
Stationary Fireman 

| Marine Engineer 

| Gas Engine Operating 
Refrigeration Eng'r 
Civil Engineer i Spanish 


[ 
{ 
{ 
i) 
[ 
[ 


Surveying and French 
Itallan 
ng 
Brtdae Engineer 
Ship Oraftsman 
Structural Oraftsman 
Structural Engineer 


le Construc 


a Engineer 
Navigation 
Motor poet Runn’g 
Agriculture 
Fruit Growing 
Vegetable Growing 
f° Live Stock & Dairying 
fe Poultry Ralser 


State 


The first reward was not long in coming—an 
increase in salary. Then came another. Then he 
was made Foreman. Now he is Chief Engineer 
with an income that means independence and all 
i comforts and pleasures that make life worth 
iving. 

It just shows what a man with ambition can do. 
And this man is only one out of hundreds of thou- 
sands who have climbed the same steps to success 
with the help of the Internationa! Correspondence 
Schools, 

Are you satished merely to hang on where you 
are or would you, too, like to have a real job and 
real money? It’s entirely up to you. You don't 
have to stay down. You can climb to the position 
you want in the work you like best. Yes, you can! 
The I. C. S. is ready and anxious to come to you, 
wherever you are, 
with the very help 
you need. 

Surely when you 
have an opportunity 
that means so much, 
you can't afford to 
let another priceless 
hour pass without at 
least finding out 
about it. And the 
way to do that is 
easy—without cost, 
without  obligating 
yourself in any way, 
mark and mail this 
DUBON 














Studies at Home | 


Start 
TODAY 
for a 
Better 
Job 
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:Bigger Pay. 
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““See them 
first--pay 
afterwards’’ 





Small 

Monthly 
Payments 
if you’re _. 
satis- 


fied 3 


P< 
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8 Vols. 


Flexible 
binding 


Pocket size 








for YOUE 


ou Can Now Know 


CTRICITY 


Ca 


As Experts Know It 


When we observe the ever-increasing applications and usages of 
electricity, we wonder if all the present openings and the newly 
created positions in the electrical world can ever be filled. 


The ending of the war lends a new and mighty impetus to 
the electrical end of American industries. Salaries are 
soaring. There is practically no limit to the earning power 
of the man who educates himself in the finer points of 
electrical work. 


Actual working facts 


With the advent of the new Library of Practical Electricity, 
by Terrell Croft, a new era is marked in the production of 
self educational electrical literature. This library satisfies 
a demand never heretofore met—the demand for a home 
study course which would bring out in detail the actual 
working facts. This great undertaking has been accom- 
plished. It is a seven-year task completed. 


No previous electrical training necessary 


Three thousand pages, with twenty-one hundred of the 
clearest illustrations ever put into book form. Each of 
the eight volumes is indexed so that everything you want 
to know about electricity is at the finger’s end. And when 
you find what you want, there is not merely a short ques- 
tion and a short answer. You are told everything you 
want to know. The explanation is clear to you, regardless 
of whether you have had a previous knowledge of elec- 
tricity or not. 


+ a Know electricity as the highest 


paid engineers know it 


When you are studying the Croft Library of 
Practical Electricity, you are studying elec- 
tricity as experts know it. You are acquaint- 
ing, yourself with the methods employed by 
the highest paid electrical workers and engi- 
neers in America. 


This Library of eight volumes 
sent to you FREE for 
10 days’ trial 
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3000 So positive are we that you will be pleased with the 
Croft Library of Practical Electricity that we offer 
pages to send the entire ten volumes for ten days’ free 
use. All you need do in order to have the books 
sent, charges prepaid, is to fill out the attached 
21 00 coupon and return to us. Keep the books ten 
a em De TO Sed er, full days. Then if you are not Ssutisfied, (0 
4 , i, Ce Rit ey return them at our expense. On _ the 
ustrations —— * ' ‘Saae? ee hand, if you find that they will 
: elp you, as they are helping thou- M ! 
A letter that McGraw-Hill Book Company, Inc. sands of others, send us the “0 Cra ine 
; 239 West 39th Street, New York, N. Y. sum of $2 per munth for af 239 W. 39th St. 
means something Gentlemens, Jn an attempt to express myself about onthe. nie 
° AL CTRIC- 
to every man tn ITY, I Ree eee nare ae ae not believe there was Gentlemen: 
> ° ever printed in e Englis anguage, a more com- Piea end me the _Li- 
America who is Bac beneive Bet of books. It se library that is just as AC i IY se 
e ° oOo - 
interested in all practice. eee Reece. © ace paid) for 10 days’ free exam- 
° y> ination. If satisfactory, I will 
electricity GUY H. PEIFER, send $2 in ten days and $2 per 


Chief, Doplan Silk Corporation, Hazleton, Pa. 


Mc Sraw-Aill Book (6-9: 


239 West 39th Street, New York, N.Y. 






not wanted I will write you for 
shipping instructions. 
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was considered probable and very possible 
that in 1919 some one would fly across the 
Atlantic Ocean on canvas wings, propelled 
by a gas engine, at a speed of 100 miles 
an hour, you naturally would have turned 
away impatiently at such childish nonsense. Moreover, 
you probably would have doubted the sanity of the 
writer; but even Jules Verne with his most prolific and 
prophetic mind never prophesied the 1919 trans-Atlantic 
flight in a heavier-than-air machine. 





This naturally brings us face to face with the future. 
Tho prophesying, as a-rule, is bad business, there are 
certain scientific subjects that can be predicted safely, 
basing the prediction on mathematical as well as purely 
scientific grounds. 


The question before us is: How fast is it possible for 
man to travel thru the air? Theoretically at least, 
there is no limit to the speed at which a human being 
can travel. 


Airplanes already have covered over 200 miles an hour 
without discomfort to the aviator. At this point we 
venture to say that should the speed be increased over 
300 miles per hour, the aviator will probably be very 
uncomfortable, due to the terrific rush of air. Even at 
100 miles per hour the air lashes the face of an aviator 
badly. Therefore, flying above 300 miles per hour, he 
will have to sit in a cabin surrounded by glass, where 
the rush of the air cannot be felt. Suppose we increase 
the speed to 500 miles. What happens? Nothing. This 
speed is so probable that it will no doubt be reached be- 
fore 1925; possibly much sooner. But we think such 
speeds will not be reached near the surface of the earth 
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greater resistance to an airplane, is too high. In order 
to travel at 500 miles per hour, the future airplane must 
offer as little surface to the air as possible. It should 
have no struts, wires, or stays. It probably will fly at a 
height of 5,000 feet or more, decreasing its speed as it 
approaches the earth. 1,000 miles an hour? Yes, man 
will do it. It is not only possible, but very probable. It 
will be accomplished in a machine which bears but little 
resemblance to our present-day airplane. Moreover, it 
will be absolutely necessary to rise at least to 25,000 feet 
above the earth, as otherwise the dense air will tear the 
machine apart, unless it were constructed entirely of 
metal. But because very much less power is required 
at the level of 25,000 feet, future express airplanes will 
prefer the high altitudes. 


We might mention, en passant, that if you were in a 
machine flying at a steady speed of 1,039 miles per hour, 
also supposing you had enough fuel to stay up 24 hours, 
the following historical event would take place. Start- 
ing at noon and flying due West along the equator, with 
the sun above your head, the sun will not set for you on 
that memorable day. It will be directly overhead, as 
long as you keep on going, for you will now be fying at 
the rotational speed of the earth, which is 1,039 miles 
an hour. Looking down you will see the earth make one 
complete revolution; you will have seen every point and 
every continent along the equator. But 1,000 miles per 
hour is very tame. The earth in its orbital motion 
around the sun rushes thru space at the terrific rate of 
65,533 miles an hour; Venus at 77,054 and Mercury at 
105,325 miles per hour. So let us be hopeful! 
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| 
OME men and women seem to attract suc- _ 


cess, power, wealth, health and attainment 
with very little conscious effort; others conquer 
with great difficulty, still others fail altogether 
to reach their ambitions, desires and ideals. 
Why is this sor 


“The Master Key” will tell you why. No one 
can read it and not be a changed man or woman. 
None but who will emerge from its magic pages 
with a firmer grasp of the future—a sure under- 
standing of what he can do. 


“The Master Key” is a key with which many 
are converting loss into gain, fear into courage, 
despair into joy, hope into fruition. 


A MASTER-KEY will be sent to you, without cost or obligation of any kind if 
you address 


Charles F. Haanel, 423 Granite Bldg.. St. Louis, Mo. 








contains a message of such transcendental importance 


T hi S a d ve r ti S e m e n t that every reader of Electrical Experimenter, whether 


man, woman, or child, should answer it immediately. 


You beneht by mentioning the “Electrical Experimenter’ when writing to advertisers. 
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The Magic-like Reliever of Pain. The Marvel of the Age for Rheumatism, Neuralgia, Neuritis, 
Arteriosclerosis, Hemorrhoids, and Practically Every Other Ailment to Which Flesh is Heir. A Wonder- | 
ful Beautifier Too! Amazing in the Treatment of Eczema, Blackheads, Wrinkles, Falling Hair, Dandruff, 

and Every Other Faulty Condition of the Skin and Scalp! 


10 DAYS FREE IN YOUR OWN HOM 


See for yourself the miraculous results of Violet-Rays. Get the wonderful Violetta 
Violet-Ray Machine for 10 days’ free use in your own home. Give yourself exactly 
the same Violet-Ray treatments for which eminent physicians and beauty specialists 
charge big fees. Note the marvelous relief that comes even with the first treatment. ' 
See how you can virtually feel the Violet-Rays reaching to the very root and cause of — - —anaanapa , £ 
any ailment with the great curative forces of Heat, Light, Electric Energy, and . : 
Ozone. See too how Violet-Rays youthifies the skin, purifies the scalp and stimulates 
hair-growth. Note above all how refreshing the effect of Violet-Rays to mind and 
body—how invigorating and vitalizing—how much better you work, eat and sleep. 
Prove all these benefits to yourself without obligation. Try the Violetta for 10 days 
free, and if you are not more than amazed and delighted, simply send it back. 
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It contains the follow- | 


ing 44 chemicals: 


Alum Ale (SOx4) s, (NH,4)2SO; 

Antimony (powdered) (Sb) 

Ammonium Agua 
(NHs-+H20) 

Ammonium Carbonate 
(NH4)2 COs 

Ammonium Chloride (NH,Cl) 

Ammonium Sulphate 
(NHy4)2 SO, 

Barium Chloride (BaClz) 

Boric Acid (HsBOs) 

Brimstone (Sulphur) (S) 

Calcium Chloride (CaCl) 

Calcium Oxide (CaO) 

Calcium Sulphate 
(CaSO,2H.O) 

Charcoal (Carbon) (C) 

Chloride of Zinc (ZnCl.) 

Copper Sulphate (CuSQO,) 

Ferrous Sulphate (FeSO,) 

Ferrous Sulphide (FeS) 

Glycerol (Glycerine) 
CsH;(OH)s 

Hydrochloric Acid (HCl) 

lodine (1) 

lron Chloride (FeCl.) 

lron Oxide (Fe2Os3) 

Lead Acetate Pb (C.H;0.2). 

Litmus Paper 

Magnesium Carbonate 
(MgCQOs) 

Manganese Dioxide (MnO.) 

Mercury (Quicksilver) (Hg) 

Nickel Chloride (NiCl.) 

Oxalic Acid (H2C20,4) 

Sodium Bicarbonate 
(NaHCOs) 

Sodium Borate (NaBO.) 

Sodium Carbonate (Na.CO3) 

Sodium Chloride (NaCl) 

Sodium Nitrate (NaNOs) 

Sodium Phosphate 
(Na2zHPO,) 

Sodium Sulphate (Na.$80O,) 

Sodium Sulphite (Na.SO;) 

Stannous Chloride (SnCl.) 

Sulphate of Nickel (NiSO,) 

Sulphate of Zinc (ZnSQ,) 

Sulphuric Acid (H2SQO,) 

Tin (Granulated) (Sn) 

Zine (Metal) (Zn) 

Zine Carbonate (ZnCO3) 


The following apparata 
are furnished: 


One Standard Washbottle 

One Alcohol Lamp 

One Conical Glass Measure 

One Erlenmeyer Flask 

One Glass Funnel 

One Delivery Tube 

Six Assorted Test-Tubes 

One Test-Tube Holder 

Ten Sheets of Filter Paper 

One Glass Dropper 

One Spoon Measure 

Glass Tubing 

One book containing Trea- 

tise on Elementary Chemis- 

try and 100 Chemical Ex- 

periments to be performed 
with this outfit. 
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We present herewith to our friends our new E, I, Co. Chemical Labora- 
tory which contains real chemicals and apparata to perform real chemical 


experiments. 


This outfit is not a toy, put up merely to amuse, but a 


practical laboratory set, with all the chemicals, apparata and reagents 


necessary to perform real work and to teach the beginner all the secrets 
of inorganic chemistry. With this outfit we give free a book containing 
a Treatise in Elementary Chemistry, useful data and recipes, and 100 
instructive and amusing experiments. 


re 


DESCRIPTION OF THE OUTFIT: 


The outfit consists of forty-four (44) Chemicals all 
C. P. (chemical pure) put up in appropriate wooden 
boxes, glass bottles, and hermetically closed jars. The 
acids are put up in glass bottles, with ground-in glass 
stoppers and there is a sufficient quantity of chemicals 
supplied (mostly one to two ounces) enough to make 
dozens of experiments with each. See list of Chemi- 
cals herewith. ; 

The apparata furnished are all of the best obtainable 
make and of standard laboratory size and_ shape. 
list of the 17 pieces of apparata furnished with this 
outfit is printed also herewith. 

The Instruction book is a real Chemistry Course 
for the Beginner. Some of the Contents are: Divi- 
sion of Matter: This is a Treatise on Elementary 
Chemistry and deals with the theory of the Ele- 
ments, Molecules and Atoms, etc. Chemical Nomen- 
clature. This explains in simple language the deri- 
vation of the chemical names of the Elements and 
their compounds. There is a chapter on Laboratory 
Operations; Glass Working; First Aid; Fire Ex- 
tinguishers; Experimenters’ Aphorisms, etc. 


A good part of the book is devoted to Weights and 
Measures. The Metric System, the English system 
and the U. S. System are fully explained. 


The following tables are furnished: Symbols and 
Atomic weights of the Elements; Measures of Weights, 
Volume, Capacity and Length; Per Cent solutions; 
Conversion of Measure expressed in parts; Poisons 
and their antidotes; Technical and common name of 
chemical substances; Formulas for Cleaning various 
substances, etc., etc. 


Among the 100 Experiments are: 


How to make chemical tricks; How to make invisible 
and magic inks; How to test flour; How to test soil; 
How to Make Chlorine Gas and smoke (German War 
Gas); How to bleach cloth and flowers. How to pro- 
duce Oxygen and Hydrogen; How to make chemical 
colors; How to test Acids and Alkalies and hundreds 
of interesting hints and formulas. 


The price is still $5.00 
Shipping Weight 10 lbs. 


(Can be shipped by Express only.) Send your order today to: 






TRADE MARK 


1) THE ELECTRO IMPORTING CO., Mfrs. 


231 FULTON STREET 





NEW YORK CITY 


TRADE MARK 





See our full page Ad, on page 346 for Free Cyclopedia 


WWW. americanradiohistorv.com 





You benefit by mentioning the “Electrical Experimenter” when writing to advertisers. 
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Master Electricity By 
Actual Practice 


The only way you can become an expert is by doing the 
very work under competent instructors, which you will be 
called upon to do later on. In other words, learn by doing. 
That is the method of the New York Electrical School. 


Five minutes of actual practice properly directed is worth 
more to a man than years and years of book study. Indeed, 
Actual Practice is the only training of value, and graduates 
of New York Electrical School have proved themselves to 
be the only men that are fully qualified to satisfy EVERY 
demand of the Electrical Profession. 


The Only Institution of the Kind 


in America 


At this “Learn by Doing” School a man acquires the art 
of Electrical Drafting; the best business method and ex- 
perience in Electrical Contracting, together with the skill 
to install, operate and maintain all systems for producing, 
transmitting and using electricity. A school for Old and 
Young. Individual instruction. 


Over 5,500 Graduates are Successful Men 
in the Electrical World 


No previous knowledge of electricity, mechanics or mathematics 1s 
necessary to take this electrical course. You can begin the course now 
and by steady application prepare yourself in a short time. You will 
be taught by practical electrical experts with actual apparatus, under 
actual conditions. 


Special Automobile Ignition Course 
We have just installed a special automobile ignition course for auto 
mechanics, garage men and owners. The course covers completely 
ignition, starting, lighting and other electrical equipment in connection 
with automobiles, motor boats, etc. 


Let us explain our complete courses to you in person. If you 





i ecm mae een, oe eee can’t call, send now for 64-page book—it’s FREE to you. 
New York Electrical School i 
29 W. 17th St., New York, N. Y. I N Y ; 
Please send FREE and without obligation to 4 | CW Or 
me your 64-page book. i & 
a wo Electrical School 
: . 
MO 22 25s. Be seek eee (ADDRESS) 29 West 17th Street, New York 
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IRPLANES, plus _ radio-telephone 
equipment, have found a_ brand- 
new peace-time utility—watching 
for forest fires in the vast govern- 
ment timber preserves, and also 

for supervising the operation of large 
ranches, such as those embracing thousands 
of acres and found frequently in the great 
Western farming regions. Some of these 
farms and ranches are so large that it 


takes a superintendent all day to make an 


inspection trip across the ranch, even with 
a high-powered automobile. 


[SPOTTING FOREST FIRES BY AIRPLANES 


Sy "H.GERNSBACK — EDITOR 
—_ Ln, , Ne H. Ww. SECOR -ASSOCIATE EDITOR 


adio-Pla 
and Ranches 
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lllow the 
Airplane Plus Radio Is 
Used to Watch Great 
Forests and Ramches 


The airplane as part of a farm equip- 
ment is now a reality. It makes its appear- 
ance at Hardin, Mont., on the wheat ranch 
owned and controlled by John Pierpont 
Morgan and other New York capitalists, 
Erhardt Schmitt, former American army 


[AIRPLANE CARRYING 
RANCH MANAGER ON 
INSPECTION TRIPOVER 


MILLION ACRE RANCH 
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aviator, has been employed to operate the 
machine. His duties are to carry the ranch 
manager from one part of the 250-mile, 
100,000-acre wheat ranch to other fields. 
A wireless telephone in the airplane enables 
the manager to keep in constant communi- 
cation with the ranch headquarters. 

Not only can the manager or superin- 
tendent immediately report back to the 
ranch headquarters, by radio-telephone, but 
he can give local orders to gang or section 
foremen by means of small radio receiving 


{Continued on page 364) 


AIRPLANE IN ACTUAL USE FOR MANAGING RANCH] 


[FARM TANKS’ || PS 
[PLOWING ETC | epee 
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FIELD SECTION FOREMAN |" 


SHACK. 
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Two New and Important Peace.time Uses for Radio-equipt Airplanes—Watching for Forest Fires and Inspecting Large Farms and Ranches. 
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Anarchists’ bombs—New York 
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SPECIAL INTERVIEW TO THE ELECTRICAL EXPERIMENTER 


Types of Bombs amd How to Handle Them 


66 W EN 

EAGAN”! 

At “the 

mention of 

his name, 
the thought of bombs, 
anarchistic plots and 
explosives flood the 
mind. Seated at his 
desk, I found a man 
of sixty years, of 
medium height and 
massive proportions; 
head covered with 
curly gray locks. His 


CNT TO C 
Section of a Film 
Story of Mr. Owen 
Eagan’s Exploits in 
‘¢‘Bombland.’’ For 
Years Inspector Eagan 
Has Inspected Infernal 
Machines by the Hun- 
dred and Still Lives to 
Tell the Tale. 


QC 


eyes are of piercing 
steel gray and he has 
an ever-ready smil- 
ing countenance. <A 
firm hand clasp told 
Ol a. man of power, 
youthful in spirit, a 
believer in the great 
out-doors, a staunch 
American who cher- 
ishes a long and last- 
ing friendship with 
that Great American, 
Theodore Roosevelt. 


Mr. Eagan Classifies 
the Bombs. 


We will now let 
Mr. Eagan tell of 
his bombs. Among 
other things. Mr. 
Eagan said :— 

Bombs may _ be 
classified into four 
types, according to 
the explosives used: 
Nitro-cellulose,  Ni- 
tro-glycerin, N itro- 
benzol, Alkalin me- 
tallic nitrat  mix- 
Cures, 

These explosives 
permit of many com- 
binations and varied 
means of igniting 
them. Bombs may 
be further classified 
according to the 
method of ignition 
used: Manual, Me- 
chanical Electrical, 
Chemical. 

The container or 
envelope of a bomb 
may be anything from 
a newspaper wrapt 
around the explo- 
sives to iron pipes, 
ice cream freezers, 
violin cases, cigar 
boxes, bottles filled 
with concrete and all 
imaginable kinds of 
wrappers. 
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RULES FOR HANDLING BOMBS 


By INSPECTOR OWEN EAGAN, 
Bureau of Combustibles, 


NEW YORK FIRE DEPARTMENT. E 


Ml 





If you should receive what you be- 
lieve to be a bomb or infernal ma- 
chine thru the mails or by messenger 


1. LEAVE IT ALONE, 

2. DO NOT PLACE IT IN’ WATER, 
=| 3. CALL THE FIRE DEPARTMENT, 
OR IF IT IS NOT CONVENIENT,- 
CALL THE NEAREST POLICE 
OFFICER, WHO WILL AT ONCE 
NOTIFY THE FIRE DEPART- 
MENT, AND HAVE THE EXPERT 
COME TO INSPECT THE SUS- 
PICIOUS PACKAGE IMMEDI- 
ATELY. 


It is a common hut fallacious rule 
among the general public, that in 
order to be safe with a bomb or in- 
fernal machine, it should at once be 
placed in a pail of water. If the bomb 
or infernal machine has a fuse at- 
tached to it, and the fuse may be seen 
burning or sputtering, then drop the 
bomb in water, which method usually 
is efficacious in making it harmless, 
as the lighted fuse is at once extin- 
guished, but the best advice is to 
leave the house. 


However, when this lighted fuse is 
NOT PLAINLY EVIDENT on_ the 
bom b or infernal machine, IT 
SHOULD NOT BE PLACED IN 
WATER, as many of these hellish 
devices are chemically or electrically 
operated. Another possibility likely 
to occur, if the suspected bomb or 
package is placed in water, is that 
some of them are made up in part of 
certain chemicals which will explode 
as soon as the water reaches them. 
There is an added probability that if 
the package or bomb is immersed in 
water, the reaction between the water 
and the chemical may give rise to a 
violent and persistent combustion, 
the flames of which will set fire to 
the house. In some of these con- 
trivances there is a second compart- 
ment containing a high explosive, 
which can be ignited by heat, and 
where such a condition as outlined 
may occur, it is at once apparent 
that the heat due to the combustion 
of the initial chemical may generate 
sufficient heat to detonate the explo- 
sive, with possibly fatal results. 
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Every bomb presents a new problem as 
regards its envelope, contents and con- 
struction, and the best means of opening 
it without causing it to explode and send 
me “West.” Everything is filled with un- 
certainty at this stage. The task requires 
ingenuity, nerve, precision and firmness 
of hand, which is essential to a surgeon 
in performing a very delicate operation. 
In both cases, a life is in the balance. 
These qualities cannot be gained by study, 
but must be secured by experience cover- 
ing’ many years. 

We now enter the second phase of the 
work. It is now necessary for me to class- 
ify and analyze the layout, materials, 
methods and plan of the bomb maker. 
What’s in the vial? Why the wire? 
Where is it attached? What’s this pow- 
der? Is it a mixture of several chemical 
substances? Why this and why that? Two, 
four, seven compartments, everything in- 
terlocking! Can’t see the battery, detonat- 
ing cap! Can’t pull its “teeth”! 

The scene is set in someone’s home or 
office, sometimes it is my laboratory; every 
one has gone; the windows have been 
raised, doors opened to relieve the com- 
pression in the event of an_ explosion. 
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There are two oppo- 
nents, a bomb and 
Eagan, but Dame Ex- 
perience is always 
with me. 

The hellish combi- 
nation has been brok- 
en down and then the 
“guests” are called 
and there on_ the 
table before them ‘in 
various groups are 
explosives, timing de- 
vices, detonators, ig- 
nition mixtures, acids, 
vials, batteries, wires, 
fuses and the “bomb- 
maker’s camouflage”. 


Now the wheels of. 


Justice are set in mo- 
tion and the search 
for the bomb-maker 
begins. 

Since the discovery 
and use of gunpow- 
der, bombs of vari- 
ous types have been 
used. 


The First New York 
Bomb Outrages. 


The first series of 
bomb outrages in 
New York, from 1902 
to 1910, known as 
the “Blackhand 
Bombs,” occurred in 
the Italian section, 
and these were chief- 
ly of the nitro-glycer- 
in group, manually 
ignited. Dynamite 
was placed in olive 
oil cans and ignited 
by a time fuse which 
the “dynamiter” 
lighted and walked 
away to await devel- 
opments. 

A large number of 
bombs of the alka- 
lin metallic nitrat 
group were made dur- 


QO 


Another view of the 
‘‘Animated Weekly’? 
Film Story of Inspec- 
tor Eagan’s Great 
Work—that of Official 
Bomb Opener to the 
City of New York. 
His is the Only Job 
that ‘Has no “Waiting 
List’? of Future Aspir- 
ants. 


CIENT 


ing this period. These 
consisted of various 
nitrats and chlorats 
and were exploded by 
time fuses manually 
ignited. Some were 
of the grenade type 
and were hurled at 
the victims. 

Most of the bombs 
of this period were 
of a crude design 
and were made from 
articles of every day 


(Cont. on page 341) 
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Few “Samples” of Eagan’s Bombs 
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6 CIENCE moves in mysterious ways, 
her wonders to perform’—to para- 
phrase the well-known biblical 
passage, and never was this demon- 
strated more pertinently than at 

the present time, when we find many of the 

great World War’s deadly inventions being 
converted to peacetime uses. Everybody 
is being benefited by the industrial applica- 
tion of some of the greatest inventions yet 
perfected by man, and many thousands more 
will live to reap the benefits accruing from 
the as yet undreamt-of applications for 
both business and pleasure, of airplanes, 

tanks, wireless devices, submarines, and a 

thousand and one other attainments of the 

world’s master scientific minds. 


A semi-humorous application of the 
Meissner airfone, described elsewhere in 
this number, is shown in Fig. 1. This de- 
vice, which is very simple in construction, 
resembles a speaking tube in form, but in- 
corporates several novel and distinct im- 
provements, among others, an acoustic am- 
plifier, making the device very efficacious 
for carrying on conversation between the 
pilot and observer in an airplane, where it 
is extremely difficult to hear under ordinary 
conditions, due to the great noise of the 
engine. A new application of this device is 
here suggested, namely, to muffle the ever- 
present and detestable “movie pest.” Not 
only do we find these miserable atoms of 
humanity in the dark quiet of the movie 
theater, but also in all of the regular 
theaters. These brilliant insects must have 
seen some of the shows which we hap- 
pened to frequent, about 999 times,—so re- 
plete is their knowledge of the “star” and 
“staress” and all the lesser satellites appear- 
ing in the play. They will tell you loudly 
the climax half an hour before it comes 
off and so on. So, thanks to the Meissner 
airfone, it should not be so very long be- 


fore “us ordinary mortals” shall be able to - 


go to the theater and enjoy a performance 
without having one of these human dra- 
matic compendiums racing along two knots 
ahead of us, all the way thru the play 
and telling his sweetheart every move just 
before it happens. Some of you may like 
your entertainments served up that way— 
as for us, we object! 


A very good use for the Boche’s far- 
famed Poison Gas is shown in Fig. 2. What 
better application than to annihilate the rats 
by asphyxiation—“sauce for the goose is 
sauce for the gander.” The Germans 
thought they had something brand new in 
strictly war inventions when they tried 
poison gas on the Allies, but among other 
recent applications of this invention to 
peacetime utilities and requirements was 
that of killing rats. Of course it goes with- 
out saying that before injecting a few 
dozen cubic feet of mustard or chlorin gas 
into a rat hole, that you had best pro- 
vide yourself with a guaranteed gas mask 
and also buy a few dozen corks with which 
to plug up the other openings in the walls 
or floor boards. Give it a trial, ladies and 
gents—it’s the “kaiser” of all rat killers. 


Embryonic Tanks were already in use for 
agricultural and other purposes long be- 
fore the World War, and in fact the first 
tanks used by the British Army on the 
battlefields of France were reconstructed 
agricultural tractors, built in the United 
States. These tractors were armed with 
steel plates and fitted with rapid-firing guns. 
The illustration, Fig. 3, shows another ap- 
plication besides that of the usual plow- 
ing and cultivating operations—that of 
hauling large logs in the lumbering dis- 
tricts of the great West. In these locali- 
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ties it is difficult to build even small rail- 
roads, and it doesn’t pay to build any ex- 
tensive trackage for such log railroads, as 
they are not apt to be used for any great 
length of time. Therefore, the tank tractors 
should prove very useful, as they can travel 
over practically any kind of ground, in- 
cluding ditches and even over logs. It will 
be remembered that during operations in 
the World War the tanks could craw! over 
creat shell holes, trenches and_ brooks. 
This application should provide some fine 
chances for those of our Tanks Corps 
soldiers who are aching for army life 
and the ups and downs met with in the 
everyday career of a “tank rider.” These 
tanks can haul tremendously heavy loads 
and resemble in their operating character- 
istics the work of the famous elephants of 
India, who pick up with their trunks giant 
timbers 30 to 40 feet long and measuring 
8 to 10 inches square. 


Airplanes—oodles of them—will soon be 
flying over our heads every day all over 


— 
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September 
Number of the 
kwlectrical 
Experimenter 


Sir Willian Crookes’ Psychical Re- 
searches, by Hereward Carrington, 
Ph.D., Scientific Proof of the Exist- 
ence of Psychic Force, as inves- 
tigated by one of the world’s fore- 
most scientists, 

Parts Letter—the Latest Electrical 
and Scientific News from French 
Scientific Laboratories. by Jacques 
Bover. 

Practical Experiments in Chemis- 
try, by Albert IV’. [Vilsdon—An every- 
day plain English talk on the cleans- 
ing of clothes. 

Thermo-Electricity, by Thomas W., 
Benson. 

The Mystery of Atmospheric Elec- 
tricity, by Rogers D. Rusk, M.A. 

How to Make a Machine for Tel- 
egraphing Pictures, written especial- 
ly for our young readers by Ameri- 
ca’s_ greatest tele-photographic ex- 
pert, Leroy J. Leishman. 

Experiments in. Physics—tIllusions, 
by John J. Furia, M.A. 

New American Salvage Device for 
Raising Sunken Ships—A most timely 
and important article, by Joseph H. 
Kraus. : 

Latest Amateur Radio Receiving 
Apparatus, by Charles IV. Noller. 

Light Houses—How They Signal, 
by A. H. Whedon. 

Electrical Detective to Register 
Your Chauffeur’s Joy Rides, by 
Thomas Reed. 

Latest Developments in Flying. 
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mention a wartime necessity. 
is not the case. If for no other reason 
the airplane has come to stay in its every- 
day application to the transportation of 
mail and the lighter classes of merchan- 
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dise as by multiplying its everyday utilities, 
the practical development of aircraft is 
bound to result. This country, as well as 
every other power, is keen, of course, to 
develop aircraft to the highest pinnacle 
of practicability. The U. S. Army, as 
well as the Navy Department, has only 
recently put up a stiff fight for many mil- 
lions of dollars with which to carry on 
much-needed airplane developments. One 
of the best ways to train fliers, especially 
in this country, where a large standing 
army or navy personnel is never maintained, 
will be without a doubt to encourage in 
every way possible the commercial applica- 
tion of flying machines of alltypes. Already 
in England a piano has been transported 
across the English Channel by airplane, and 
airplanes are at present available which can 
lift very heavy loads, and, morever, they 
are daily becoming more reliable and less 
liable to accident, should any part of the 
machinery fail while in the air. Hun- 
dreds of people of course take one look 
at an airplane, especially when it is ascend- 
ing or descending in flight, and are satis- 
fied to keep both feet on old terra firma. 
However, some of the latest types of air- 
planes are guaranteed to right themselves 
and land safely, even if the engine stops 
in mid air and the control cables become 
tied or ruptured. See Fig. 4. 


Liquid Fire, as shown in Fig. 5, should 
prove efficacious for several industrial 
uses, such as burning off paint from iron 
and steel structures, vessels, etc., and, ac- 
cording to H. Gernsback, also for blazing 
a path or hole thru ice jams, which fre- 
quently prove extremely dangerous during 
the American winters, when they clog 
rivers and streams, as well as dams. Under 
certain conditions it might also be used to 
blaze paths thru jungle brush. 


The Geophone is a remarkable physical 
instrument greatly improved and perfected 
during the war by the engineers connected 
with the Allied technical staffs, and used 
with great success for the purpose of lo- 
cating enemy artillery and other military 
operations. Now it has found a distinct 
peacetime use. See Fig. 6. The saving 
of many miners’ lives has been made pos- 
sible, thanks to the Geophone, which can 
detect sound vibrations thru the earth at 
surprisingly long distances. It has been 
used successfully in some Government mine 
tests to pick up the sound of a pick-axe 
at a distance of about one-quarter mile. 
There is nothing electrical about the Geo- 
phone. It is purely mechanical and acoustic 
in its function. It operates on the principle 
that the inertia of a small lead weight 
within the instrument, and which is se- 
cured to a set of diaframs, will tend to 
hold its initial position whenever an earth- 
borne sound vibration, for instance, hap- 
pens to affect it. The other part of the 
instrument moves and the lead weight tends 
to remain stationary in the same manner 
as your body sways forward due to its 
inertia when a car suddenly stops. The 
relative movement of the diafram to which 
the weight is attached with respect to the 
movement of the casing sets up an air 
wave, and this is transmitted to the ears 
thru a rubber tube, in the same way as a 
physician’s stethoscope works. By means 
of this wonderful instrument, therefore, it 
is now possible to actually locate entombed 
miners at considerable distances. Commu- 
nication with them is also possible by 
this means. Knowing the location of the 
entrapt men, it becomes much more ex- 
peditious to carry on rescuing and ex- 
cavating operations in order to save them. 


(Continued on page 365) 
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THE MEISSNER “AIRFONE” 
SETTLES THE MOVIE-PEST WHO 
KNOWS EVERY "FILM" BY HEART. 
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Full description on opposite page. 


UP ICE-JAMS, KILLING 
FISH OR BLOWING UP 
ELICTS 
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HE World War has, if nothing else, 
brought to light the great flexibility 
and usefulness of explosives such as 
dynamite, not for the purpose of an- 
nihilating men and cities, but for the 
more human, utilitarian purpose of level- 
ing uneven and rocky ground, blasting out 
stumps from previously wooded ground, 
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ated by a hand-operated dynamo of the 
magneto type. The dynamo is placed in a 
substantial cabinet to stand hard usage such 
as is encountered in blasting work, with a 
handle protruding from the top of the box 
containing it. This handle is attached to a 
gear rack and pinion, the pinion being se- 
cured to the shaft of the dynamo, so that 
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Illustrating a Few of the Wonders Which Dynamite Plus Electricity Accomplish Every Day All Over America. Stumps Are Cleared Out— 


Boulders Shattered—Ditches Constructed and Even the Courses of Rivers and Streams Altered. 


and breaking up rock. Again, brooks and 
irrigating streams are rapidly “dug” in a 
single day by the use of dynamite plus elec- 
tricity, under the highly developed methods 
now available for applying explosives, and 
even the course of a river has been changed 
in the twinkling of an eye. 

What we are interested in, in the present 


By Man. 


discussion, is the practical application of 
explosives to the everyday requirements of 
the tiller of the soil and those who are 
interested in improving wooded or rock 
strewn property. 
The Electrical Detonator. 

In “blasting by electricity,’ use is made 

of a slight electric current usually gener- 
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when the handle is drawn up and then 
quickly deprest, the armature of the dy- 
namo will be spun rapidly, thus generating 
a current of fairly high potential. 
The electric detonator used in blasting, 
comprises a small copper shell, in which an 
explosive charge is placed. Two insulated 
(Continued on page 351) 
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Mamn’s Greatest Curse--Imnfected Teeth 
The Work of HENRY A. COTTON, M. D. 


MEDICAL DiRECTOR NEW JERSEY STATE HOSPITAL, TRENTON, N. J. 
low X-Rays of Tecth May Prevent Disease and Imsanity 


NVESTIGATIONS in the last few 
years, by both dentists and physicians, 
have shown _ conclusively 
that the greatest menace to 
the health of the human = 

race today is to be found in the EM > *).) 


infected roots, when to casual inspection 


thy of saving! Naturally, these 
the teeth may seem to be healthy and wor- 


immediately be extracted. 

BRAIN! MENTAL AND NERVOUS | Each individual should know 
AILMENTS FREQUENTLY whether or not he is harboring 
CAUSED BY INFECTED dangerous infection, which may 
not only undermine his general 


should 

















arge majority of the populace. i eye ; : it be not eradicated. 
The instinct of the individual 1s 5 hp) Pa ae With this knowledge of the 
directed toward saving the 2 fS TOMEI danger of infected teeth, all per- 
teeth, and, unfortunately, a TONSIL AND NECK- 7. aN sons should insist upon a thoro 
1 \ = ; Y = IF TOOTH {Ss CAPPED 1 a ay a 
large proportion of the dentists GLAND AFFECTIONSs—__ Sqr” fS °OR SOLID, ABCESS examination of their teeth by 
foster this instinct, and in con- = a DISCHARGE MUST FIND means of the X-ray and not take 
sequence, teeth are capt and . : Uo te eR the word of a dentist who mere- 


otherwise repaired by expensive 
bridgework in order to save 
the teeth, when from the stand- 


ly inspects the teeth and pro- 
nounces them all right. The 
failure of the dentist to recog- 
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A WEAK SPOT, USUALLY 
AN ORGAN_GLAND. 


ym t AY \\ | TONSIL ETC., WHERE : 
point of the patient’s subse- \20 | a SECONDARY FOCUS nize the existence of root infec- 
quent ill-health, these teeth et acai tion and the practise of putting 
should be extracted. Happily, STOMACH TROUBLE c in pivots, gold crowns and 
GASTRITIS » M\\ RHEUMATISM: TT MITMUATITRIRRTHITTTICa TTT ea 
cnn X NY aay nnn 
AN’S greatest danger, the big- KIONEY TROUBLE * \h . Dr. Cotton proves to us that it is 
gest curse of humanity today, \\ : wrong to cap or crown devitalized 
are infected teeth. Mullions of \ | teeth as they will positively make 


people are dying of all sorts of dis- 
eases, caused directly by infected 
teeth. Inflammatory rheumatism, In- 
sanity, chronic stomach diseases, 
Bright’s disease, nervous diseases, 
all these are now attributed to in- 
fected teeth. The work of Henry A. 
Cotton, Medical Director of the 
State Hospital of Trenton, N. J., is 
of such epoch-making and tremen- 
dous Importance that every human 
being ought to know of it. 


CATAL 


the best dentists have realized 
for some years that serious re- 
sults frequently folloy such 
procedures and have warned 
the profession against this dan- 
ger. This subject has received 
special attention by Dr. Henry 
A. Cotton, Medical Director 
New Jersey State Hospital, 
Trenton, N. J., who in a recent 
statement on the importance of 
X-raying the teeth, has the fol- 
lowing to say: 

“Unfortunately for the  pa- 
tient, infected teeth may not 
and often do not cause any 
symptoms which would lead one 
to believe that anything is wrong 
with his teeth. This type 
of infection is what is 
known as chronic in con- 
tradistinction to an actte 
infection, and does. not 
cause pain, pus or swelling, 
and frequently no rise in 
temperature. Hence, there 
are no symptoms which di- 
rect the patient’s attention 
to this condition, and often 
they are amazed when they 
are told that they have in- 
fected teeth and that they 
must have a certain number 
extracted if they wish to 
recover from their particu- 
lar illness. The question 
is often asked, ‘How are we 
to know that teeth which 
give no evidence to the pa- 
tient of serious and often 
dangerous infection, and 
externally give no evidence 
to the dentist of such con- 
dition, are infected’? The 
answer to this is the X-ray, 
and a more general use of 
this very simple and harm- 
less procedure will reveal 
to the dentist as well as to 
the patient the existence of 
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CHART SHOWING 
THE ORDINARY AND 
OFTEN DISREGARDED 
DISEASES WHICH 
HAVE BEEN TRACED 
TO INFECTED TEETH. 
ABCESSES ARE THE 
WORST ENEMIES OF 
MAN 








Taking X-Ray Photos of the Teeth at New Jersey State Hospital Laboratory. 
Arrow Indicates the Small Plate Holder About to Be Placed in the Mouth. 


Serious trouble sooner or later. Such 
teeth should all be extracted Iimme- 
diately; they are the seat of nine- 
tenths of all our modern diseases. 
This article ts one of the most 
important we have publisht for a 
very long time, and we urge every 
reader not only to carefully read It, 
but to spread its gospel among 
friends. It will save thousands upon 
thousands of lives, 
—EDITOR. 
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bridge work, without first tak- 
ing radiographs of these teeth 
to be sure that there are no in- 
fected roots, has sounded the 
death knell of many people, for 
when the infection has invaded 
other organs it is often too late 
for extraction of the teeth to 
be of any benefit. No matter if 
the teeth give no trouble or if 
one feels perfectly healthy at 
the present time, if he has had 
any dental work done at any 
time, fie should insist upon his 
dentist radiographing his teeth 
so that he will not be the victim 
of a false security and finally 
succumb to a fatal disease, which 
might have been prevented 
if he had taken the precau- 
tion mentioned. 


The Cause of Infected Teeth 


“The public naturally in- 
quires: ‘Why do we have 
such bad teeth today when 
our parents and grandpar- 
ents did not have these con- 
ditions, or, at least, did not 
have these fatal diseases?’ 
There are several reasons 
for this. In the first place, 
our forefathers did not 
bother with dentists ex- 
cept to have an offending 
tooth extracted. In the sec- 
ond place, modern dentistry 
had not developed to the 
point of expensive repair 
and preservation of the 
teeth as we know it today. 
It has been estimated that 
80 per cent. of the people 
who have had repair work 
done, even in the most ex- 
pensive and latest manner, 
have infected teeth which 
may become a menace to 
their health at any time. 


(Continued on page 345) 
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Fig. 5. This Illustrates the Propulsion of the Wheelless Gliding Train. 
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The Two Hydraulic Shoes Glide On a Film of Comprest Water Squirt- 
The water Is Recovered by Suctlon from the Same Shoe So None is Lost. 


(See Fig. 3.) The Train Itself 


is Kept Upright On a Single Track by Means of a Gyroscope, While the Cars Are Propelled by Powerful Electro-magnets, the Contacts of 


Which Are Closed Automatically by the Train as It Moves Along. 


These Gliding Rallroads, Having No Friction, Work So Easily that a 


Child Can Push Along a Car With Its Passengers. 


Solving the Transportation Problem 


INCE the advent of the steam locomo- 
tive in the early 50’s of the last Cen- 
tury, no progress whatsoever has 
been made as far as speed of our 
railways is concerned. We are to- 

day not riding faster either in our electric 
or steam railways than our grandfathers 
did 60 years ago. It is true that we have 
greatly improved everything else as far as 
comfort, safety, etc. is concerned, but the 
speed has not been in- 
creased whatsoever. Sixty 
miles an hour was an every- 
day occurrence sixty years 
ago, and was attained by 
many trains. Today, the 
average speed of the steam 
or electrical railways does 
not approach more than 50 
miles. 

Present Disgraceful Con- 

ditions. 

What are we to do? In our big cities we 
are running street-cars on the surface, 
trains on elevated railroads and down in 
the subways. The more roads we build, 
the more acute becomes the shortage of 
transportation as far as passengers are con- 
cerned, and in any big city transportation 
facilities are always woefully behind the 
actual demand. In the morning everyone 
goes to business about the same time and 
in the evening everyone must ride home— 
our so-called rush-hours. The density of 
travel thus become enormous, particularly 
in cities like New York or Chicago, where 
conditions, as is well known, are intolerable, 
and in many cities, disgraceful. If it were 
possible to operate our railroads with 
safety only two or three times as fast as 
they are running now, it stands to reason 
that everybody would have a seat, an im- 
possible condition now. 

We cannot run our trains faster than 


existed in France. 


its successful operation. 


By AH. GERNSBACK 


A Railway Which 
Actually Existed 
Im Framce 


they run now without encouraging acci- 
dents such as collisions, derailments, etc. 
As far as the present day railroad is con- 
cerned, it is not possible to increase its 





HIS is the story of a most extraordinary railway which at one time 
T Its inventor was killed by the invading Germans 
in 1870. A railroad that is practical and which has demonstrated 
It is practically frictionless and can move 


SAFELY with a speed of one hundred miles an hour. 


thruout the world. 








speed at all. There is, however, one solu- 
tion, an invention which dates back to 1852. 
we refer to the Gliding Railroad which ac- 
tually had been tried in France, and had 





Fig. 1. , 
Two Glass Plates Are Dipt Into Water. The 


Upper Plate Will Glide With Astonishing 
Ease. The Two Plates Do Not Touch. A 
Thin Water Film Separates Them. 
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It will be in use 


been perfected in a small way. At that 
time, however, many technical obstacles 
made the project impossible, but all of 
these objections have now been overcome 
by new inventions and methods which we 
will discuss more fully. 


Principle of Gliding Railroads. 


Let us turn to Fig. 1 which gives us the 
principle of the gliding railroad. Take two 
smooth pieces of glass, such 
as are used for photographic 
plates. Boil them in water, 
until the gelatin comes off 
and clean thoroly. Use one 
large plate and one small 
plate as shown an illustra- 
tion. Dip the two plates 
into water, and place the 
small plate on top of the 
larger. It will be seen that 
the small plate will glide 
with remarkable ease over the large plate. 
The important thing to note is that the 
two plates do not touch. They are sup- 
ported by a thin film of water, hence the 
top plate glides on an exceedingly thin” 
water film. As we move the plates back 
and forth we squeeze out the water little 
by little, and as soon as the plates touch, 
the free movement will stop. Were we to 
drill a hole in the top plate and attach a 
small tube to it containing water under 
pressure, we could then for a long time 
move the plate back and forward with very 
considerable ease; we would then always 
maintain a good water film on which our 
top plate could: glide. 

Exactly this is the principle of the glid- 


; Ing railroads, first invented by L. D. Gir- 
The Principle of the Gliding Railway. . 


ard, a great French engineer. Already in 
1852° M. Girard proposed to replace the 


ordinary railways by means of hydraulic 


propulsion. He was quite successful with 
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his first models and in_ 1854 he 
conceived the idea to replace the 
wheels by means of hydraulic 
skates gliding over flat rails. By 
means of this method, he did 
away entirely with all friction 
for the reason that he inter- 
posed between the skate and the 
track a film of water under 
pressure. At first M. Girard 
was using comprest air, but 
he found that it was necessary 
to use water under pressure be- 
cause air did not give satisfac- 
tory results. 


Railroad was Actually in Use. 


He actually constructed on his 
property de la Jonchére, near 
Paris, such a wheelless railroad 
which had no locomotive, the 
cars of the train gliding on a 
film of water. The propulsion 
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Fig. 2. Showing the Construction of the Hydraulic Shoe in Several 
Views. The Water Is Pumped Into the Shoe Under High Pressure. 
As the Water Leaves the Shoe, It Is Sucked Back Thru the Suction 
Chambers. The Hydraulic Shoe Cannot Leave the Track On 
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shown in Fig. 2, Running near 
the edge of the hydraulic shoe 
will be found an annular suc- 
tion chamber which is_ con- 
nected to a suction tube. It 
will be realized that as quickly 
as the water is prest out 
from under the shoe, it must 
pass the suction chamber, and 
here it is sucked back to the 
water reservoir of the train to 
be used all over again. With 
this ingenious arrangement, it 
will be readily seen that practi- 
cally no water is lost except a 
minute quantity used in wetting 
the rail, and this loss per train 
amounts to only a gallon or two 
per mile, even for a heavy train. 

A very important, and as a 
matter of fact, the most im- 
portant part of this railway is, 
that as the cars glide on water 


of the train itself was affected 
by a sort of turbine arrange- 
ment whereby a stationary water 
jet was hurled against stationary vanes 
mounted under thecars. In other words, the 
train acted as the stationary part of a tur- 
bine, while water jets placed alongside the 
road, and operating automatically, pushed 
the train along. This railroad worked very 
well and actually transported passengers in 
a limited degree. In 1869 M. Girard ob- 
tained a concession from the French Gov- 
ernment to run a wheelless railroad line 
from Paris to Argenteuil. Unfortunately, 
the Franco-Prussian War in 1870 then 
broke out and his experimental railroad at 
de la Jonchére was ruined by the Germans 
and Girard himself was killed. Neverthe- 
less, the principle had been proven sound 
by actual practise. There is no reason why 
with modern methods and improvements it 
cannot be made a huge success. 

In our Fig. 2 is shown one of Girard's 
hydraulic skates or shoes and its operation. 
M. Girard’s train had two flat rails, and 
each car had four hydraulic skates or shoes 
which replaced the usual wheels. Fig. 2 
shows three views of the shoe. It will be 
noted that water pressure is supplied to the 
shoe which fills the interior fully. As soon 
as the pressure becomes high enough, it is 
obvious that the water must escape by rais- 
ing the shoe clear from the rail, providing 
enough pressure is used. While the water 
escapes, it will be readily understood that 
the shoe itself can nowhere touch the rail 
proper. In _ other 
words, the shoe 
floats on a thin film 
of water. If no 
other means were 

provided, it can be 
seen that an enor- 
mous quantity of 
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Fig. 4. Showing the 
Propuision Used _ in 
the early French 
Gliding Wheelless 
Trains. A revolving 
Pinion Engages with 
a Rail Rack, Thus 
Pushing the ‘Train 
Along. Illustration 
Also Shows. the 
Method of Hydraulic 
Shoe with Comprest 
Water, and How the 
Lost Water Is Sucked 
Back. 
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water would _ be 
needed to supply 
the hydraulic shoes, 
while the train was 
moving, or even 
standing still. The 
water would squirt 
out incessantly. 


AR 


Suction pipe 


Account of the Guard Rails. 


No Water Is Lost. 


However, another French engineer, M. 
Barre had the happy idea to recover nearly 
all the water, and this arrangement is also 
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Fig. 3. A Modified Form of the Hydraulic 
Shoe. It Works Similarly to the One In Fig. 
2. Note the Piston Arrangement Which 
Gives the Train a Feathering, Cushion Effect. 
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(See Upper Right Hand Detaii Sketch.) 


DNA Ge 


they can be made to run with 
marvelous case. 


Child Can Pull Train. 

M. Girard already demonstrated that 
a six year old child could move a stand- 
ard railway car rapidly over a track, so 
easily does such a railway operate. The 
reason is of course that no metal of the 
train touches the track, therefore nearly all 
friction is supprest. By actual experiments 
it has been shown that M. Girard’s cars 
could be moved with a weight one half of 
one thousandth of the weight of the car. 
In other words, a railroad car weighing 
several tons can be pushed along rapidly 
with an expenditure of a few pounds of 
energy. The water film itself is of course 
exceedingly thin, measuring only from one- 
half to three-quarters of a millimeter. In 
other words, not much thicker than six 
sheets of paper on which this story is 
printed. Nor was the water pressure as 
high as one might think at first:—10 Ibs. 
per square centimeter. 

M. Girard found his greatest trouble in 
two points. First, he had trouble with his 
rails at the point where the latter con- 
nected. It is of course necessary that a 
railway of this kind should have an ex- 
ceedingly smooth metal rail which must 
not have any uneveness whatsoever. Also 
where the rails join, it was found neces- 
sary to interpose pieces of leather or soft 
rubber, otherwise the water would squirt 
out between the rails. Of course, we 
would not have this 
difficulty today be- 
cause we would 
simply weld the 
rails together, mak- 
ing them a uniform 
piece of: metal. This 
source of trouble, 
and it was M. Gir- 
ards greatest one, 
would be unknown 
today. The other 
great difficulty was 
to propel the train. 
How to Propel 
Wheelless Trains. 

There was used 
in Paris at one time 
an arrangement as 
shown in Fig. 4. In- 
asmuch as no wheels 
are used, and be- 
cause the hydraulic 
shoes have no trac- 
tive effect them- 
selves, entirely new 
means must be pro- 
vided to move the 
train. The old 
French idea is 
shown in this illus- 
tration where a rail 
tack was fun all 
along between the 
(Cont. on page 336) 
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Measuring 1-5,000,000 of An Inch 


«The Machine illustrated At the Left is Prof. Michelson’s 
Harmonic Analyzer for Analyzing Spectral Lines. Instru- 
“ ment At the Right Measures 1-5,000,000th Part of an Inch. 





The wonderfully precise measuring ma- 
chine here illustrated measures down to 
1-5,000,000 of an inch. It was invented by 
Prof. G. Michelson. Prof. Michielson’s 
grating (on the stand to the left) contains 
50,000 parallel, equally spaced lines to the 
inch. 

Precision to the 1/1,000,000th part of an 
inch has until recently seemed only to be 
within the realm of ultra-science, as we 
might say. However, during the war, me- 
chanical precision instruments were im- 
proved so markedly that it was quite com- 
mon, especially in Government ordnance 
specifications and requirements which called 
for an accuracy of 1/1,000,000th of an inch. 

The photo at left shows Prof. Michel- 
son’s Harmonic Analyzer, for analyzing 
spectral lines into their constituent parts. 
By means of this device an assistant can 
do in a few minutes what would require 
many weeks for a skilled computer. 


Farmers Drive Machinery from Automobile 


Herewith is illustrated the latest in auto- 
mobile power transmitters for driving 
farm or other machinery. A recent inven- 
tion of the proprietor of a Colorado machine 
shop promises to become very popular with 
farmers who own autos. The invention 1s 
an apparatus for transmitting power from 
an automobile to run the machinery of the 
farm, but unlike most contrivances of its 
kind, nothing is removed from the auto, 
and the auto can be driven off within a 
minute of the time it is used on this new 
invention. 

The device consists of two four-inch 
rollers set parallel to each other in a frame 
and long enough to run the automobile 
onto them. These rollers are connected by 
a chain belt, and on one of them is a pulley 
to run a belt to the machinery. The rollers 
are locked against turning while placing the 
auto on the machine, by putting an iron pin 
thru the links of the drive chain. When 
the rear wheels of the auto are resting 
squarely on the rollers, pin is removed aud 
the engine started. This turns the rollers 
as the wheels revolve, and the belt runs 
the machinery, the same as any other power 
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Here’s How to Put 
Your Henry Ford to 
Work and Make [It 
Drive Farm or Other 
Machinery—even Down 
to Cutting Up Fire 
Wood. The Inventor of 
the Automoblie Power 
Transmission Scheme 
Here Illustrated, Claims 
to Develop Half the 
Rated Horsepower of an 
Automobile Engine on 
the Belt of the Machlne, 
Which Is a Very Good 
Efficiency Indeed, Con- 
sidering That the Power 
Is Transmitted by Fric- 
tlon With a Consequent 
Considerable Loss, Due 
to Silppage. The De- 
vice Comprises Two 
Four-inch Diameter 
Rollers, Set Parallel to 
Each Other, In <: Frame 
Long Enough ‘tc Per- 
mit the Rear Wheels 
of the Automobile to 
Rotate In Contact With 
hem. 
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a consequent loss by slippage. The device 
should find wide favor among farmers 
everywhere. 


gine on the belt of the machine, which 
is very good indeed, considering that the 
power is transmitted by god only, with 


would do. 
The inventor claims to develop half the 
rated horsepower of any automobile en- 


“Movie” Sign Works by Colored Lights 
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Thls Picture is 
not Quite so ‘“‘In- 
fantile’’as it Might 
Seem At First 
Glance, Altho the 
Subject lilustrated 
Happens to Be. By 
Painting Two Ob- 
jects Such as a 
Hobby - Horse as 
Here Shown, in 
Two Different 
Colors, Say Red 
and Green, a San 
Antonio, Texas 
Inventor, Richard 
M. Craig, Has 
Found That ‘.Vhen 
a Set of Red Lights 
Are Flashed on the 
Sign by a Spectal 
Electric F lasher 
Switch, the Red 
Image Stands Out 
Plalnly; and When 
the Green Lights 
Are Lighted and 
the Red Extin- 
guished, the Green 
Image Stands Out. 
By Rapldly Switch- 
ing the Lights On 
and Off a ‘‘Movie’’ 
Effect Is Obtalned. 
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One of the lastest and cleverest adver- 
tising devices is that covered in a patent 
recently granted to Richard M. Craig of 
San Antonio, Texas. The inventor ar- 
ranges two figure positions on the sign, one 
position of the figure for illumination by 
red lights and the other by green lights. 
Next he arranges red and green lights for 
illuminating the display with a device for 
alternately switching the current from one 
set of lamps to the other, the switching de- 
vice being motor-driven. In the present 
illustration, we at once perceive that the 
subject is painted twice in two extreme 
positions, each position being painted in a 
different color, such as red for the extreme 
position and green for the second extreme 
position, These two positions in red and 
green under ordinary daylight conditions 
show plainly, but when they are lighted 
alternately with red and green lights, then 
the sign becomes alive and animated, giving 
a very near approach to a moving object. 
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Showing the Famous ‘‘Camelots’ or Street Fakirs, Who Have Were Elected to Tell the Good French People 


in Paris, 
Their ‘“‘Past, Present and Future’’ by Wireless. Only it Isn’t Wireless! 


Two Views 


Paris Letter 


LG ™ HE Parisian “camelot” is more than 
a street peddler, he is a business man 
and an actor, sometimes even an 

acrobat, but always he marvelous 

talker and a humor- 
ous entertainer. 

A good “camelot” 

will sell anything on 

the asphalt of the 
good town of Paris, 

be it an old sponge, a 

pocket-book, a collar 

button, or ice-cream. 

We have no intention 

to give in the follow- 

ing, a history of this 
so interesting speci- 
men of human being, 
but we will show, 
with the help of the 
photographs here- 
with, that the renown 
of the “‘camelots” is 
by mo means exag- 
gerated and that they 
keep abreast with the 
developments of sci- 
ence and are not at 
all indifferent to the 
particular trend of 

Pap lic attractions. 

These peculiar ped- 

dlers, instead of meddling with ordinary 

merchandise have put the fairy Electricity 
at work to attract their clients. 

Here for instance, one of them detects 
your thoughts by means of the “Tele- 
radio”; the other one uses the “Radio- 
graph” to discover the past, present and 
future. 

Of course we don’t need to tell you that 
the instruments which they exhibit have 
only a very vague resemblance to the 
ones attributed to Tesla, Marconi or Branly. 

Most of the time these apparatus consist 
solely of a bell connected to a few dry bat- 
teries and other formidable appearing scien- 
tific apparatus. The answer to the question 
concerning the past, etc., of the victim, is 
printed in advance, of course, and glides 
out of a box by means of a clockwork. 

The rest is camouflage. Scientific camou- 
flage. But some one always falls for the 
fakes. P. T. Barnum was right. The pub- 
lic wants to be fooled—and gladly pays for 
it. 

New Electrical Apparatus to Count the Microbes. 


The Opacimeter. 


This new instrument invented by Messrs. 
Lambert, Vles, and de Watteville, who have 


is a 


Emulsion. 


By JACQUES BOYIEIR 


given it the name of Ofacimetcr, makes it 
easy to count rapidly the microbes in an 
emulsion prepared for vaccination purposes. 

It is composed principally of a photom- 





New French Instrument for Rapidly Counting the Microbes in an 


It is Called an ‘‘Opacimeter.” 


eter made up of two parallel light circuits, 
coming from one source, the one traversing 
the phial containing the emulsion, the other 
subject to a system of dimmers, capable of 
modifying the intensity of light, after a de- 
termined law. The two circuits produce, in 
the field of an eye piece, two light-spots op- 
posite each other and the other realizes their 
equal value by adjusting the dimmer system. 

A very ingenious system of gauges, 
lenses and microscopes, the detailed de- 
scription of which it is not possible to give 
in this limited space permits the observer 
to establish with the aid of Spectrophoto- 
Metric Measures the actual number of 
microbes contained in the emulsion. The 
laboratories of the French Army are using 
the Opacimeter to determinate rapidly and 


accurately the dose of bacteria to be con- &% 


tained in a vaccinating emulsion. 
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The Fieids of France 
Are Strewn with ‘“‘Dud’’ 
Shells. To tocate them 
Before Piowing, the 
Ejectricai Instrument 
Here Illustrated Has 
Been Perfected to De- 
tect Thelr Presence, 
Even When Buried 
Several Feet. 
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SHELL LOCATER FOR FRENCH 
FARMERS. 

The shell locating apparatus here illus- 
trated was invented by M. Gutton, Profes- 
sor of Physics at Nancy, and is akin to one 
used by surgeons for locating bullets in the 
body. It consists of two wooden rings each 
fitted with a pair of electric coils, one tra- 
versed by a variable current and the other 
connected with a telephone. If there is a 
metal object under the soil in fairly close 
proximity to the apparatus, the telephone 
signals the fact; if not, it remains silent. 
Unexploded hand-grenades are more dan- 
gerous than shells, as they are nearer the 
surface, and liable to burst at the least 
touch. This apparatus operates on the prin- 
ciple of the Hughes Induction Balance. 

The Hughes induction balance is com- 
posed of four coils, two in the primary 
and two in the secondary circuit. When 
the relative positions of the coils are ad- 
justed correctly, the inductances neutralize 
each other and no current flows in the 
secondary circuit. If, however, the slightest 
change is made in any of the coils, such as 
by the insertion of any metal object, the 
mutual induction is unbalanced and a sound 
is made in the telephone receiver. A de- 
tailed description of this device appeared 
in the February, 1918, issue of this Journal, 
where a diagram is given of the coil con- 
nections. The secondary 
coils may be connected 
in series with a galvano- 
meter or ‘phones. An 
experimenter who has no 

galvanometer can 

purchase an inex- 
pensive Weston 
ammeter. When 
the shunt has been 
removed, this will 
serve as an excel- 
lent galvanometer. 

Some form of in- 

terrupted primary 

circuit 1S necessary 

to induce currents 
in the secondary. An 
interrupter, mounted 
on the armature of a 
buzzer, serves 
the purpose. 
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WO important and novel war inven- 
tions are here illustrated and de- 
scribed—the torpedo-carrying sea- 
plane or dirigible, and the micro- 
phonic submarine locater, both of 
these naval warfare improvements being 
the inventions of an American naval officer, 


Rear Admiral Bradley A. Fiske. 
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The Naval Engagement of the Future as Rear Admiral Fiske, U. 
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By GEORGE HOLMES 


ELECTRICAL EXPERIMENTER 


UE 


Two Revolutionizing 
Naval lmvenmtions of 
Rear Admiral Fiske 


150 to 200 miles an hour, levels out at 50 
feet above the surface, discharges a tor- 
pedo directly at the enemy ship at the right 





S. N., Sees It. His 


Powerful ‘“‘Torpedoplanes” Will Provide New Ways to Repulse Landing Parties and Attack 
_ Warships That Are Worrylng Naval Experts of Foreign Powers. 


The torpedo-airplane or “torpedoplane”’ 
as it is called, is a development of the tor- 
pedo-carriers, which were first successfully 
employed in action by the R. N. A. S. at the 
Dardanelles in 1915, and were subsequently 
used against us by the Germans in 1917, 
when they were thus enabled to sink three 
of our merchant ships off the Southeast 
Coast. The torpedo carried by the torpedo- 
planes is of a small size as modern tor- 
pedoes go, and weighs about half a ton. 


The Mystery Plane or ‘‘Torpedoplane” 


The “mystery airplane” was designed to 
perform from the air more effectively and 
more swiftly the work formerly allotted to 
our torpedo-boats. The enemy had devised 
such successful protection of harbors and 
ships against our torpedo-boats and sub- 
marines that it was only with the gravest 
risk that we could approach within 30 miles 
of Kiel and other German fortified ports. 
But for the newest peril, the torpedoplane, 
the enemy had no reply. 

The news of our discovery of a means 
of attack that was immune from mine dan- 
gers and too swift in its operation to be 
held off by gunfire reached the ears of the 
enemy, and is believed, in one quarter at 
least, to have hastened the Germans in their 
decision to accept the surrender terms. 

Had not hostilities ceased so suddenly 
these machines would have operated effec- 
tively against Kiel harbor and the German 
warships in their very lair. The efficacy of 
the weapons will be realized when their 
operation is explained. One of these mys- 
tery airplanes, espying its target, makes a 
sudden dive from the clouds, at a speed of 


moment, after which the pilot pulls back 
his control stick and disappears into the 
clouds as suddenly as he appeared. The 
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operation 1s so swift that the enemy has lit- 
tle if any chance of training a gun on the 
assailant. The “smoke cloud” produced by 
modern war planes is excellent for this 
purpose. In one of these attacks a British 
airman torpedoed and sank a Turkish troop- 
ship containing 3,000 troops. 

When the idea was first conceived of 
having an airplane to carry an ordinary 
torpedo such as is used on the submarine, 
technical difficulties almost defeated the 
project, until an American designing firm 
got hard at work in conjunction with the 
Air Ministry. The difficulty was not so 
much of lifting a torpedo as of ensuring 
that the action of discharging the torpedo be 
carried out with accuracy of aim and with 
safety to the pilot. Experiments were carried 
out in the face of great difficulties and perils. 

On the occasion when the initial experi- 
ment of discharging a torpedo from an 
airplane was made, the- lightening of the 
airplane had such a serious effect on the 
latter that the wings collapsed and the pilot 
was hurled to sudden death. In another 
case when the torpedo had been discharged, 
it hit the water at an awkward angle, and 
ricocheting over the surface, rose and de- 
molished the airplane, which had not risen 
out of the way. This discharging of a tor- 
pedo was no light risk when the torpedo 
was of full size, weighing anything up to a 
ton—three times the weight of the machine 
in which Blériot first crost the English 
Channel. 

These wonderful planes can ascend from 
land or from the deck of a ship, and. can 
descend on the sea and float until help is 
brought by wireless. When the German 
fleet surrendered, a seaplane “mothership” 
with 20 of these machines in its bosom met 
the Germans 50 miles out at sea, and had 
any tricks been tried, it would have been 
simple work for a score of “mystery air- 
planes” to have leapt into the air and tor- 
pedoed the major part of the enemy fleet. 
This mystery or “cuckoo” airplane—so 


(Continued on page 348) 
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The “Fiske” Submarine Spotter. The ‘‘Sub,’’ Once It Is Picked Up by Sound Waves Ilm- 


pinging on a Microphone, 


Is Trailed Along From Square to Square. 


The Aircraft Can 


Attack It With Depth Charges or Signai Instructions to Destroyers. 
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By ROGERS D. RUSK, M. A. 


Late of the Meteorological Section, U. S. Army Signal Corps. 


NE hundred and fifty years ago 
the famous Voltaire said: “There 
are some great lords whom we 
should always approach with ex- 
treme precaution, and lightning is 
one of them.” This is perhaps one rea- 
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Fig. 1. Showing How a Cloud Is Charged by 

Electro-Static Induction. The Negative 

Charge on the Earth Induces an Opposite 
Charge in the Ctoud. 


son why we know so little about lightning 
at the present time, for it certainly is not 
a very safe subject for close laboratory in- 
vestigation. For a long time after the 
electrical nature of lightning was demon- 
strated by Benjamin Franklin, very little 
more of any scientific importance was dis- 
covered about it, and only today are we 
learning how the great charges of atmo- 
spheric electricity are generated in a thun- 
der-storm. It is a significant fact when we 
think that a thunder-cloud is the most stu- 
pendous and powerful generator of elec- 
tricity of which we know. A single light- 
ning flash may carry twenty thousand or 
more amperes at a pressure of millions of 
volts. Moreover it is Nature’s own method, 
the simplicity of which makes it the more 
wonderful, for it involves no intricate and 
complicated machinery. It is not too much 
to think that the future will sometime see 
Man harnessing and making use of this tre- 
mendous source of energy and bidding it 
do his will instead of holding it in awe, as 
he so long has done in the past. 


During the war lightning and thunder- 
storms proved a serious menace to balloon- 
ists and aviators, and on this account they 
were made the subject of special study by 
the Meteorological Section of the Signal 
Corps. Their results, in connection with the 
latest discoveries of scientists in general, 
are now beginning to throw light on the 
long hidden mysteries of thunder-storm 
electricity. 


In recent years many theories have been 
advanced to explain the cause and nature 
of lightning, but all of them have been 
more or less vague and indefinite and for 
the most part they have been unsatisfac- 
tory one way or another. Electricity is 
now recognized as being one of the import- 
ant factors in the determination of weather 
conditions, and conversely, weather condi- 
tions are very definitely known to deter- 
mine the electrical state of the atmosphere 
at any particular time. Sometimes rain 
produces electricity, and sometimes electri- 
cal phenomena cause rain. The place where 
the two, rain and electricity, are most close- 
ly related is in the thunder-storm. Here 
the rain drops condense primarily about 
small electrically charged particles called 
ions, and then again the motions of these 
particles cause the growth of the lightning 
charges in a manner to be explained more 
in detail. 


The Physics of Thun- 
der and Lightning 
Simply Explained 


How Thunder-Clouds Form. 

In a thunder-cloud the almost incon- 
ceivably large charges of electricity are 
often generated in a very short space of 
time, and sometimes a complete reversal of 
sign from positive to negative, or vice 
versa, may occur in a thousandth of a sec- 
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WHAT TO DO IN A THUNDER-STORM 

If you are out of doors in a very severe 
electrical storm, it is well to observe the 
following rules for your own protection: 

1. Keep away from wire fences. They 
may carry a dangerous electrical charge . 
long distances. Cattle in pastures are 
frequently killed thru the neglect of farm- 
ers to ground the wire of the fence. 

2. Keep away from hedges, ponds and 
streams. 

3. Keep away from isolated trees. 
Oak trees are frequently struck; beech 
are seldom struck. It is safe in a dense 
forest. 

4. Keep away from herds of cattle 
and crowds of people. 

5S. Do not hold an umbrella over you. 

6. It is safer to sit or lie down in an 
open field than to stand. 

7. Drivers should dismount and not 
stay close to their horses. 

8. Do not work with any large metal 
tool or implement. 

If you are indoors:— 

1. Keep away’ from the stove and 
chimney. The hot gases from the chim- 
ney may conduct the lightning to and 
down the chimney. 

2. Do not take a position between 
two bodies of metal, as the stove and 
waterpipe, for example. An exception to 
being near metals is the case of an iron 
bed. One of the safest places is on a 
mattress in an iron bed, provided you do 
NOT touch the metal. The metal sur- 
rounding you makes a safe cage, which 
will prevent the lightning from reaching 
a person inside, 

3. Do not stand on a wet floor nor 
draw water from the well or faucet. 

4. Do not stand directly under a 
chandelier, near a radiator, nor on a reg- 
ister. 

5. Do not use the telephone in subur- 
ban districts. In cities there is practi- 
cally no danger, as the wires are placed 
underground. 
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ond or less. It is usually thought thai 
lightning discharges occur from one cloud 
to another or from a cloud to the earth, 





Fig. 3. 


How a Large Highly Charged 
Thunder-Cloud Forms by a Continual Shift- 
Ing of the Oppositely Charged Particles Com- 
posing It. The Negative Charges Tend to 
Move Toward the Top, and the Positive 
Charges Toward the Bottom of the Cloud. 
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but this is not necessarily the case. Quite 
frequently discharges as long as a mile in 
length will take place in the interior of a 
single cloud itself. For these reasons it 
must be explained just what a thunder- 
cloud is, and how it differs frém other 





Fig. 2. How a Thunder-Cloud Grows. The 
Larger Cloud Is the Result of Intense Local 
Heating and a Strong Up-Rushing Current of 
Air. Its Helght May Be a Mile or More from 
Base to Top. The Smaller Cloud May Meas- 
ure Only a Few Hundred Feet in Height. 


clouds which seldom carry charges of elec- 
tricity of any great magnitude, or act in 
the capacity of electric generators. 

Everyone is familiar with the huge roll- 
ing, billowy clouds (cumulis) so common 
on a warm day, but not everyone knows 
how they are formed. In reality each cloud 
represents a column of heated air which 
has risen by convection from the earth’s 
surface, due to the heating effect of the 
sun, and has carried moisture up with it. 
When the top of this column has risen to 
such a height that it begins to cool, and 
the moisture to condense, the. cloud is 
formed. This may seem unimportant but 
in reality it is the beginning from which 
a thunder-storm may develop, if conditions 
are just right. As moisture in the air does 
not condense in the form of drops unless 
there are dust particles or electrically 
charged particles (ions) in the air to act 
as centers of condensation, the cloud may. 
already have received a charge from these 
ions, providing there was a majority of 
ions of one sign present. 


How Clouds Receive Charge. 


A cloud may also become charged by 
induction. Ifa cloud which has approached 
the earth as shown in Fig. 1, is of a form 
which may divide into two parts, the 
charge of the opposite sign which has been 
attracted to that portion nearest the earth 
may be carried away by it at the time of 
division, and the other portion of the cloud 
may carry away a charge of the same sign 
as the earth. Neither of these two ways 
in which a cloud may become charged, ex- 
plains however the production of the enor- 
mous charges which are present in a thun- 
der-cloud. These are produced in another 
way, due to the forces at work when a 
thunder-cloud is formed. 

If the heating is intense and there is 
much moisture present, when the billowy 
clouds mentioned above are formed, the 
result is a thunder-cloud. The process is 
shown in Fig. 2, where the smaller cloud 
is the common type visible on most any 
warm summer day. The larger cloud is 


the result of intense local heating and a 


strong up-rushing current of air, and its 
height may be a mile or more from base to 
top, while the smaller tvpe may be only a 
few hundred fect in height. The bulging 
tops of the larger clouds are the common- 
(Continued on page 376) 
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“Ground Flying’? for Aviators 


This machine is used to familiarize the student aviator with 
the various loops, turns, cuts and dives that every flier must 
know. One can loop the loop, take a nose dive, make a tail spin 
and execute the “‘falling leaf” by simply operating the various 
electric controls. The invention is now being used with greatest 
success by the young army officers learning the elements of the 
flying art at the Army’s flying school at Washington, D. C. The 
Orientator may be controlled by a switch-board at the side but 
on the floor, so that when desired the instructor may put the 
student thru various flying maneuvers at unexpected moments. 


Electric, Brush Contains Dynamo 


We are all more or less familiar 
with the various faradic electric ap- 
pliances such as massage rollers, 
brushes, et cetera, which can be 
used in connection with medical 
coils and the like, but one of the 
most interesting and withal ex- 
tremely efficient electric devices re- 
cently brought out is the Electro- 
dynamo Brush shown in the accom- 
panying illustrations. It is claimed 
for this brush that it will rejuve- 
nate the hair, and the makers cite 
the testimony of experts that it will 
in many instances help the scalp 
and also aid in the treatment of a 
great many ailments. In treating 
other parts of the body than the 
scalp, use is made of a flexible con- 
ductor and various electrodes which 
can be quickly attached to the 
brush. No batteries are required 
and a powerful current is generated 
as soon as the projecting finger 
lever is gently prest. This brush 
was tested by one of the leading 
New York electrical testing labora- 
tories, and their report states that 
it develops an average potential of 
about 50 volts, and a peak value of 
from 100 to 200 volts. It is there- 
fore impossible to receive an injuri- 


GURDUNLNOOTUNUUOOATNQOTULT0N00TAQUHSUOOL C0000 OGRE ATAN LATTER LAT TUL 


Young Lady Using the Newest 

Electric Hair Brush. On the Back 

of This Brush Is Mounted a Tiny 

Dynamo Operated by Pushing the 
Trigger. 
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Above:—The Meissner “Airfone” for Talking Between Pilot and 


Observer. It Amplifies as Well 


as Localizes the Speech Waves. 


At Left:—The Ruggles ‘“Orientator’’. It is Electrically Operated 
and Gives All the Thrills of Real Flying. 


present design is based on 
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llow Pilot and Observer Talk 


The airfone is a form of speaking tube designed especially for 
service as inter-communication device between pilot and observer, 
instructor and student, or any airplane occupants, during full 
power flight. It consists essentially of a flexible speaking tube 
provided with a mouthpiece and a neck band, and of a helmet to 
which two earpieces are attached, suitable connections between 
the speaking tube and the earpieces being provided. For two- 
way conversation, two such head gears and tubes are used. Its 


a very close and detailed study of 


aircraft noise conditions and in the application of acoustics. 


ous shock from this unique device. 

A New York physician, Dr. H. 
J. Lowbringer, expresses his opin- 
ion on the electric brush as follows: 
“This little dynamo is therefore 
more than a scientific curiosity, be- 
cause it generates currents of very 
high voltage with an amperage of 
infinitesimally low strength; conse- 
quently the results of application 
are similar to one of high frequency 
current, and thoroly superior to the 
ordinary faradic battery or the gal- 
vanic current, in instances where 
either diathermic or catalytic re- 
sults are intended.” With this elec- 
tric brush and the attachments fur- 
nished with it, it is possible to give 
an excellent face massage, the cur- 
rent passing thru the hand of the 
massager. Also electric foot baths 
may be taken, or the current, in 
fact, past thru any part of the 
body, such as in the treatment of 
rheumatism, nerve disorders, etc. 
There is nothing in the device to 
wear out. The strength of the cur- 
rent may be varied by a regulator 
on the back of the brush, and it is 
also controlled by the rapidity with 
which the finger lever is prest and 
released. The device is well built. 
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Application to the Scalp With This 

Electric Hair Brush Is Said to Re- 

vitalize the Hair Roots and Tone 
up the System. 
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WING to the extent and the man- 
ner in which it was used by the 
Gcrmans to attack commerce, the 
submarine emerged from the war a 
rather discredited weapon. This 
is not to say that it was discounted as a 
legitimate fighting instrument, and _ the 
question is being discust in Allied naval 
circles as to whether, and to what degree, 
the type will be included in the plans of 
naval constructors for the fleets of the 
future. 
An answer to the question has its 1m- 
portance because of the possibility of the 
peace conference being asked to consider 


Top:—A remarkable view 
taken of the Interior of 
the German U-I05, one 
of the submarines turned 
over by pet many to the 


the desirability of abolishing submarines 
altogether. Even if the conference did not 
touch the matter, it was expected to be 
one of the first plans for the general re- 
duction of armaments which, in accordance 
with schedule 111 of the League of Na- 
tions covenant, the council would suggest 
to the member states concerned. 
Professional opinion, in all the nations 
engaged in the war on the side of the 
Allies, so far as it is confined to the men 
concerned in the actual fighting, inclines 
to the view that the submarine was beaten. 
There have been clear expressions on this 
point in Britain, America, France, Italy and 
Japan. Admiral Sims, for instance, de- 
cClares that 205 U-boats were sunk by the 


side of 
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Wetails of Machinery 
Found im the Surrene 
dered U-Boats 


Allies during the war. Altho this was not 
known until information had been obtained 
from German sources after the surrender. 
He also says that the grand fleet, when 
cruising in the North Sca, was surrounded 
by a screen of destroyers so intimately 
placed that it would have been suicidal for 
any submarine to attempt to penetrate it. 





When such a screen was out, a submarine 
had to go down and stay down on penalty 
of being ‘“depth-charged.” 


Altho the German high command to the 
end profest faith in the submarine war on 
merchantmen, Captain Persius has declared 
since the armistice that this faith was built 
up on “lies” spread about by the naval 
chiefs, as to the powers of the U-boats. 


Submarines Have Advantages, Say Naval 
Experts, 


On the other hand a significant indica- 
tion of the utility of submarines for scout- 
ing duty has been afforded by Lord Jelli- 
coe’s recent book. He shows therein that 
not until June, 1916, was it possible to main- 
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U-Boat 


tain a regular submarine patrol off the 
Horn reef (Denmark), by two or three 
submarines. By that time, the range of 
wireless equipment in the British subma- 
rines had bcen incrcased from 50 miles to 
300-400 miles. “It was a vital matter,” says 
the commander-in-chief, “to install efficient 
wircless apparatus in the only class of ves- 
sel that could carry out a watching patrol 
in the vicinity of Gcrman bases.” 

Whilc, thercfore, there are many strong 
reasons for desiring the abandonment of 
submarines as thcy were used by the Ger- 
mans, yet equally strong is the professional 
opinion that under-watcr craft have not 
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Lower views—The central 
part of the U-105 sur- 
rounded by an_ endless 
chain of wheels and 
meters. Note the two 
Diesel engines of U-J05. 
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been rendered entirely useless by the inven- 
tions directed against them in the war, and 
that in any case they form a nccessary 
adjunct to any complete naval organization 
of the future. 

What the inside of a German U-boat 
looked like was a complete mystery to the 
layman until quite reccntly when scveral 
of the Ex-Kaiser’s untersecboote “visited” 
this country under the guidance of Ameri- 
can crews. These sub-sea craft werc piloted 
3,000 miles across the Atlantic to aid in 
putting over the Fifth Liberty Loan. The 
first captured U-boat to reach these watcrs, 
flying the American flag, was the U-111. 
A few days later the mother ship “Bushnell” 
arrived at New York with several other 

(Continued on page 359) 
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HE photograph herewith of the large 
Paraboloid reflector with two soldiers 


standing at either side, and equipt with “ 


special head phones, which are connected 
with the sound detecting apparatus mounted 
in the central focus of the reflector, is em- 
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guns, dynamos, motors, gasoline engines, 
et cetera. The searchlight is mounted on 
light wheels, similar to small auto wheels, 
fitted with rubber tires. It can be hauled 
to any desired spot in a short time. 
During the period of the war, many 





Here Is the “Paraboloid’—the Clever Sound Focusing and Detecting Device Used by 

the Allied Armies in Locating Enemy Aircraft While They Were Yet Several Miles 

Away. The Sound of the Airplane Engine Carried Far, and by Carefully Focusing the 

Collected Sounds and Concentrating Gens onto a Sensitive Microphone, the Trick was 
one. 


ployed for locating the direction of ap- 
proaching hostile aircraft at night. The re- 
flector is balanced and pivoted so that it 
can be rapidly swung to any angle desired. 
When the approximate location of the ap- 
proaching aircraft is determined by means 
of this sound wave catcher, then powerful 
searchlights are suddenly flashed on, and 
their beams pointed in the direction previ- 
ously indicated by the sound detector. The 
range of this sound detector, owing to its 
efficient design, is said to be about 31% times 
that of the unaided ear. It is extremely 
light and portable, and can be rapidly trans- 
ported to any place desired. 

Five-Foot Searchlight Added to Terror of Night 

Fighting. 

The accompanying photograph illustrates 
one of the remarkably light, yet extremely 
powerful, electric searchlights developed for 
use in the war. Searchlights of this type 
were built by the thousand by all of the 
leading powers, and both sides used them 
for various purposes, including night bat- 
tles, the discovery of hostile aircraft, trail- 
ing the movements of enemy troops and 
freight trains, and automobile freight lines. 

The searchlight here shown requires 
about 15 K. W. or 20 H. P. to light it to 
full brilliancy, and its powerful light will 
carry from 10 to 15 miles easily. The 
searchlights that we are usually accustomed 
to seeing on vessels and in the neighbor- 
hood of forts are usually cumbersome af- 
fairs, but the exigencies of wartime, where 
such vast amounts of paraphernalia had to 
be hauled over by train, horse, or auto- 
truck, called for the very lightest weight 
in all such apparatus as these, where there 
was no real necessity for making such an 
apparatus of great weight, as is the case 
with many pieces of machinery, such as 


novel and startling inventions have come 
to the fore, especially means for locating 
hostile airplanes and dirigibles. The ma- 
jority of these operate on the simple sound 
wave principle, the waves being transmit- 
ted thru the medium of the air from the 
propellers of the hostile aircraft. Some of 
these devices have been made in the form 
of large tubes, provided with a simple mi- 
crophone method of detection, but they 
were rather unwieldy, and to a certain ex- 
tent never gave full satisfaction, due to 
the fact that too great a dependence was 
placed on the amplifying of the hum of the 
airplane engine by means of microphones 





Gigantic Electric Searchlights of the Portable Type Were Used to Expose the Enemy 
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alone. This new form of locater—the 
Paraboloid—has several novel improve- 
ments over previous apparatus of this type, 
one of the best features being that it can 
readily detect the hostile aircraft at great 
distances, especially valuable when the en- 
emy tries to make a surprise attack at night. 
Spotting the Enemy. 

Imagine a peaceful village, such as are 
numerous in the sparsely settled sections on 
the coast of England, seemingly defense- 
less. Yet there seems to be an air of mys- 
tery about some of these places—and there 
is, for thru underhand means, the enemy 
“spies” learn that secret research work 
is being carried on in this unassuming little 
hamlet. It would be suicide upon the part 
of these “spies” to personally attempt to 
carry out any large exploitation or even 
to think of attempting to blow up the 
place with any hope of success. The near- 
est recourse that they could have would be 
to get in touch with a squadron of enemy 
planes, and notify them where these opera- 
tions are taking place. On a dark night, 
these enemy planes issue forth and swoop 
down, like a nest of hornets, upon this de- 
fenseless little village. But one thing they 
have overlooked. Altho they have come 
unheralded, it is true, the watchful elec- 
trical eyes and ears of the engineer corps 
are prepared for any such surprise, thanks 
to the fact that they have this marvelous 
invention on hand, whereby it is possible, 
no matter how dark the night, to quickly 
and positively locate the approach of 
enemy aircraft. To their sensitive ears 
comes the hum of the engines. Word is 
flashed to every little town, fort and ham- 
let within the vicinity, and especially 
planned advance action is arranged. Ere 
the fliers have reached their destination, 
the heavens are being explored by gigantic 
searchlights for the enemy marauders. 


» Trained gunners, using the very latest 


types of anti-aircraft guns, are soon pop- 
ping away at the enemy, and what was 
hoped to be a great surprise and success 
on the part of the enemy, turns out to be 
one grand fizzle, much to his discomfiture. 

These powerful searchlights, besides be- 
ing available for enemy spotting, are also 
much used as a means of signaling. This 
is one branch of the signal corps work 
which has proven one of the big factors in 
helping to win the war. Searchlights of 


this type mounted on warships helped to 
protect the American sea coasts. 


Photos by Press Illustrating Service 


Flier as Soon as the “‘Paraboloid’? Had Succeeded in Spotting Him. The Anti-Aircraft 
Guns Then “Saluted’” Him—and the Ailied Pianes Finished the Rest. 
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Jeweled P 


EW YORKERS, who openly boast 

“there is nothing new under the sun,” 

had an agreeable surprise in the 
“jeweled portal” of electric lights erected in 
Fifth Avenue at Sixtieth Street, on the oc- 
casion of the grand review of the Twenty- 
seventh Division returning warriors, It was 
designed and erected under the direction of 
Walter D’A. Ryan, lighting expert. 

So magnificent was the illuminated arch 
that it drew forth the unstinted praise and 
commendation of everyone who saw it. 
Frank L. Dowling, President of the 
Borough of Manhattan, when he first saw 
the beautiful spectacle, exclaimed: “Like 
the entrance to Heaven!” And no better 
description could be given of this handsome 
testimonial to the bravery, sacrifices and 
triumph of the sons of the Empire state. 
The details of the “portal” were worked 
out by Captain J. W. Gosling, under the di- 
rection of Mr. Ryan, who was chief of the 
department of illumination of the Panama- 
Pacific International Exposition which took 
place in San Francisco in 1915, and the suc- 
cess of which became one of the wonders 
of the world. 

Mr. Ryan carried the same style of deco- 
ration here as was used at the Panama- 
Pacific Exposition. The same jewels, to the 
number of 31,000, were used in this jeweled 
portal as were used at the Panama exposi- 
tion. This is really the first time the people 
of New York had an opportunity to see 
something that was really new, and it was 
the second time these jewels were used, the 
same ones that hung on the tower at San 
Francisco for one year. 

The “Jeweled Portal” is really a gigantic 





curtain of jewels draped between two obe- Its Home-Coming Troops. 


lisk forms, and spans the street at a height 
of twenty-five feet at its lowest point, and 
fifty feet at its highest. 

The architecture is simple, bold Roman, 
and is the kind of thing which might have 
been built on a street in Rome on the return 
of their victorious legions, but instead of 
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painted and embroidered banners the mod- 
ern jewels have been substituted and the 
whole portal has been given a most modern 


touch by bringing out upon it the delicate 
flashings of thousands of points of true 
light, not the color of pigment but the pure 
colors of the spectrum, the colors only seen 
in the rainbow, a bubble or in the sky at 


oi 


ortal Welcomes N. Y. Fighters 


dawn or sunset, by ilhiminating it with arc 
projectors. 
The obelisks stand at either side of the 





One of the Most Handsome and Bewitching Electrical Decorations New York Presented to 
The ‘‘Jeweled Portal’’—a Mass of Shimmering Cut-Glass Jewels, 
INlumined by Reflected Spot Lights. 


roadway and arc flanked by Roman altars, 
each of which is twenty-six feet high. The 
jeweled curtain is draped from altar to obe- 
lisk across the avenue and down to the 


(Continued on page 377) 


Reviving Plants With Electricity 


The accompanying illustration shows a 
clever scheme devised by a Connecticut 
flower grower for reviving almost lifeless 
plants, by the application of low-voltage 
direct current, such as that supplied from 
a dry or other battery. One of the experi- 
ments was tried on a small cactus plant 


Reviving Weak or Stunted Plants with 
the Small Current from a Few Cells of 
Battery Is the Latest in Science. Any- 
one Can Do It. The Apparatus Is Sim- 
ple, and the Only Thing Necessary to 
Watch Closely Is That the Polarity Is 
Correct. The Positive Pole of the Bat- 
tery Is Always to Be Connected to the 
Root of the Plant and the Negative to 
the Foliage. 


which had been sent from Mexico, and 
which seemed to pine away rapidly. The 
cactus was about dead when the experi- 
ment of applying electric current . ‘t was 
first tried. Two cells of dry battery were 
connected up with some fine copper wire, 
the positive pole being connected to a nail 
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placed in the soil of the flower pot, while 
the negative pole was secured delicately 
around the upper branch. The cactus 
brightened up very sprightly after one 
week of this treatment, and in two weeks 
it was plump, green, and growing nicely. 
Further experiments were tried on a rose 
bush and a fuchsia with good results, care 
being taken to see that the positive wire 
from the battery is applied to the root of 
the plant and the negative pole to the foli- 
age, so as to promote the flow of sap up- 
ward. 

It may be thought at first that the battery 
would soon be exhausted, but the resist- 
ance of the plant is of considerable value, 
so that the flow of current 1s but a small 
fraction of the ampere, and the cells will 
thus give quite a lengthy treatment before 
being entirely exhausted. Those having ac- 
cess to a storage battery will find it very 
useful for the purpose. The current in 
this case should be regulated by means of 
a small rheostat, such as the rotary, porce- 
lain base 10-ohm rheostats available on 
the market. Several other interesting ex- 
periments were tried by the Connecticut 
florist, notably on a small plum tree, which 
was electrically treated with 6 cells, with 
the result that it blossomed out fully, sev- 
eral days ahead of the other adjacent trees. 
Auother experiment was that conducted on 
an ever-bearing strawberry plant, which 
was treated with 2 dry cells. This plant 
was left in the same row with other berry 
plants, and its increased size and fruit pro- 
duction was very striking, 
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OMETS, along with shooting stars 
and meteors, are to be clast as 
part of the debris of the solar 
system. According to prevailing 
theories they may have been orig- 
inally tenuous outer portions of the primi- 
tive solar nebula that escaped being swept 
up by the nuclei of the planets and their 
moons owing to the fact that they did not 
share in the general rotation of the system, 
or they may, possibly, have been the lighter 
gases ejected from one or the other of two 
closely approaching suns that furnished, by 
the disintegration resulting from their close 
approach, the material wherefrom our pres- 
ent solar system was formed. 

The orbits of comets are inclined at all 
angles to each other and to the orbits of 
the planets which, on the other hand, lie 
very nearly in the same plane. 

The larger members of the sun’s family, 
the planets and their satelites, revolve 
from west to east around the sun. Comets 
on the contrary frequently retrograde or 
back around the sun in the opposite direc- 
tion, from east to west. 

The paths that these erratic visitors fol- 
low in their journeys around the sun bear 
not the slightest resemblance to the paths 
of the planets, which are almost perfect 
circles. The cometary orbits are ellipses 
of such high eccentricity that it is cus- 
tomary in computing a preliminary orbit 
of a comet to assume that its eccentricity 
is unity, 7.¢e., that it is travelling in a para- 
bola. If the eccentricity is less than unity 
the orbit is a closed curve or ellipse, and 
if it is greater than unity the orbit is an 
hyperbola. In the latter case the comet 
would make one and only one visit to the 
sun, coming from interstellar space and 
returning thereto after a brief sojourn 
within our solar system. Since no comet- 
ary orbit has ever been found to be hyper- 
bolic in form it has been assumed that the 
eccentricity of the orbit is less than unity 
in all cases and that the comets are all 
travelling in elliptical erbits and therefore 
are permanent members of the solar sys- 
tem. The nearer the 
eccentricity of the 
orbit of a comet ap- 
proaches to unity 
the greater is the 
path described and 
the less frequent the 
comets return to the 
sun. Since it 1s very 
unlikely that the ec- 
centricity of an or- 
bit is exactly unity 
there are probably 
no comets that have 
parabolic orbits tho, 
for the preliminary 
computation of the 
orbit of a newly dis- 
covered comet the 
unknown eccentrici- 
ty is assumed to be 


unity. This is gen- 
erally a safe as- 
sumption for the 


majority of all com- 
ets travel in ellipses 
whose eccentricities 
approach closely to 
unity and their peri- 
ods of revolution 
around the sun con- 
sequently run into 
the hundreds or 
thousands or even 
hundreds of thou- 


With 10” Bruce Telescope, Exposure Two Hours. 
Comet !s That !t Disintegrated. 


By ISABEL M. LEWIS 


Of the U. S. Naval Observatory 
The Nature of Comets 





Giacobini’s Comet, December 29, 1915, Photo- 
graphed with 10” Bruce Telescope, Yerkes 
Observatory, by E&. &. Barnard. Note the 
Unique Sharply Defined Tail With Convex 
Edges. The White Dashes Are Stars Leav- 
ing a White Trail on the Photographic Plate 
as the Telescope Followed the Comet During 
Its Exposure of Several Hours. 


sands of years. A wonderful study, indeed. 
Donati’s comet of 1858, one of the great- 
est comets of the nineteenth century, had 
a period of more than two thousand years 
and its aphelion (the point in its orbit 
farthest away from the sun) was five times 
more distant than the orbit of Neptune. 
There is, however, a class of comets 
known as pertodic comets that are char- 
acterized by extremely short periods of 
revolution around the sun. To this class 
belongs Halley’s comet whose period of 
seventy-five years exceeds that of any other 
periodic comet. Encke’s comet, on the 
other hand, has a period of three and a 
third years which is the shortest cometary 
period known. Most of the periodic comets 
are inconspicuous and only visible tele- 





Halley’s Comet, June 6, 1910, Photographed at the Yerkes Observatory by E. E. Barnard, Taken 
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The Most Remarkable Part About This 
Photograph Shows Upper Part Leaving Main Section 


scopically even when comparatively near to 
the earth. Halley’s comet is the only one 
of this class that lays any pretensions to 
remarkable size or brilliancy and it also is 
showing the effects of disintegration re- 
sulting from too frequent visits to the sun. 

Comets are bodies of great bulk or vol- 
ume and small total mass. Their tails, 
which only develop in the vicinity of the 
sun, are formed of the rarest gases and 
the best vacuum that man can produce 
would not be in as tenuous a state as the 
material existing in the tails of comets. 
There are many proofs of the extreme 
tenuity of comets. The earth has on a 
number of occasions past directly thru’ 
the tails of comets without experiencing 
the slightest visible effects. Stars shine un- 
dimmed in lustre even thru the heads of 
comets. If the earth should encounter a’ 
comet “head on” it is doubtful if it would 
experience anything more serious than a 
shower of meteors which would be con- 
sumed by friction with the earth’s atmos- 
phere. It is possible, however, that mat- 
ter in the nucleus, the star-like condensa- 
tion in the head of a comet, may consist of 
individual particles weighing in some in- 
stances a number of tons surrounded by a 
gaseous envelope and held together by the 
loose bonds of their mutual attraction. 

Since the total mass of a comet is so 
small a close approach to one of the 
planets, especially Jupiter, produces great 
changes in the form of the comet’s orbit 
tho the motion of the planet is not dis- 
turbed in the slightest degree by the en- 
counter, 

The majority of all the periodic comets . 
have been “captured” by Jupiter, that is, 
the original orbits have been so changed by 
the perturbations produced by close ap- 
proaches to the giant planet that their 
aphelia lie in the vicinity of Jupiter's orbit. 
Several of the other planets have also 
“captured” comets in this sense, and the 
fact that the aphelia of a number of comets 
are grouped at certain definite intervals 
beyond the orbit of Neptune has been con- 
sidered by some as- 
tronomers to be an 
indication that there 
are two or more ad- 
ditional planets in 
the solar system re- 
volving around the 


sun at these dis- 
tances. 
The most inter- 


esting feature of a 
comet is its charac- 
teristic tail which 
develops and in- 
creases in size and 
brilliancy as --the 
comet approaches 
the sun. As _ the 
tail is always turned 
away from the sun 
it follows the comet 
as it draws near the 
sun and precedes as 
it departs. Its ori- 
gin is due, it is be- 
lieved, both to elec- 
trical repulsion and 
light pressure acting 
upon minute parti- 
cles of matter in the 
coma or head of the 
comet. 

It is believed that 
the curvature of the 
tail depends upon 
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the nature of the 
gases of which it is 
composed. 

Long, straight 
tails consist chiefly 
of hydrogen, it has 
been found, curved 
tails of hydrocar- 
bons and short, 
bushy tails of mix- 
tures of iron, sodi- 
um and other metal- 
lic vapors. At times 
the same comet will 
have two or more 


tails of different 
types. 
Since the mate- 


rial driven off from 
the nucleus or head 
of a comet by elec- 
trical repulsion and 
light pressure is 
never recovered, it 
is evident that com- 
ets are continually 
disintegrating. Also, 
comets that have 
past close to the 
sun at perihelion 
passage have fre- 
quently been so dis- 
rupted by tidal 
forces that one nu- 
cleus has separated 
into several parts and the newly formed 
nuclei have pursued paths parallel to the 
original orbit, each nucleus developing a 
tail of its own. 

Many periodic comets, it is now known, 
have gradually been broken up and dis- 
sipated into periodic swarms of meteors 
as a result of the disruptive effect pro- 
duced by too frequent returns to the vi- 
cinity of the sun. 

The luminosity of comets is due not only 
to reflected sunlight, but to certain un- 
known causes that produce sudden and 
erratic increases or decreases of brilliancy. 
The causes of these sudden changes in 
luminosity are unknown, possibly electrical 
discharges or chance collisions between 
fragments of considerable size may ac- 
count for some of these sudden flashes of 
brilliancy. 

The peculiar behavior of the tails of 
comets at certain times has frequently been 
noted and suggests the existence of quan- 
tities of finely-divided meteoric or gaseous 
matter within the solar system that have 
no appreciable effect upon the huge plan- 
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This Diagram Shows a Typical Cometary 
Orbit of Short Period. A Marks the Peri- 
hellon, or Closest Approach to the Sun, and 
B the Aphelion, or Point Most Distant From 
the Sun. The Great Difficulty of Determin- 
Ing Whether a Comet of Long Period Is 
Moving In an Ellipse, Parabola or Hyperbola 
Is Evident When One Considers How Closely 
the Three Curves Foincigs in the Vicinity of 
the Sun. 
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Daniel's Comet, August 6, 1907, Photograph Yerkes Observatory by E. E. Barnard. This 
Photograph Shows the Full Length of Tail About 12°, Taken With 3” Lens. 


etary masses, but offer sensible resistance 
to the passage of the tenuous gases of 
which the tails of comets are composed. 
The fact that the earth daily encounters 
meteoric dust, meteorites and fire balls also 
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The Majority 

of the Tails of Comets Belong to Type B and 

Are Therefore emlety Composed of Hydro- 
carbons. 


Different Types of Tails of Comets. 
Hydrogen; B—Hydrocarbon Gas; 
and Other Metallic Vapors. 


indicates that meteoric matter exists in 
considerable quantities within our solar sys- 
tem. Tails of comets appear at times to 
be twisted or brushed aside as if they had 
encountered some unknown force or some 
resisting medium. 

Up to the present time several hundred 
comets have been discovered. Nearly three- 
fourths of this number travel in orbits that 
are sensibly parabolic with eccentricities 
approaching closely to unity. Of the re- 
maining number there are about forty that 
have been “captured” by the major planets, 
Jupiter, Saturn, Uranus and Neptune, tho 
Jupiter possesses the lion’s share of these 
captured comets. Scarcely a year passes by 
that several comets are not discovered. 
"Most of these are telescopic, however, even 
when they are near the sun and at their 
greatest brilliancy. Naked-eye comets of 
great splendor and brilliancy are compara- 
tively rare and there has been a particular 
dearth of such unusual comets during the 
past thirty years or so. 

The last spectacular comet, unless we 
make an exception of Halley’s comet, which 
made its return according to prediction in 
1910, was the great comet of 1882 which 
was visible in broad daylight close to the 
sun and at its perihelion passage swept 
dhru the solar corona with a velocity that 
exceeded two hundred and fifty miles a 
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second and carried 
it thru one hundred 
and eighty degrees 
of its orbit in less 
than three hours. 
Some comets ap- 
proach much closer 
to the sun than oth- 


ers. The majority 
of all comets ob- 
served have come 
within the’ earth’s 


orbit and no known 
comet has its peri- 
helion distance be- 
yond the orbit of 
Jupiter. It is: of 
course, possible that 
there may be a num- 
ber of comets that 
never come within 
the orbit of Jupiter, 
but it is very unlike- 


ly that any such 
comet would ever 
be discovered. The 


Majority of comets 
are simply small, 
fuzzy points of light 
that are only visible 
telescopically and 
the greater the per- 
ihelion distance of 
the comet the less 
likely is it to be 
seen with the naked eye. 

Since comets as well as planets obey 
Kepler’s first law, known as the law of 
areas, and sweep over equal areas in equal 
times it is evident that when a comet is 
at perihelion or nearest to the sun it is 
moving at maximum speed and when it is 
at aphelion or farthest from the sun it is 
moving at minimum speed. Moreover, its 
speed at these two points in its orbit varies 
tremendously since the orbits of comets 
are ellipses of very high eccentricity. The 
speed with which the planets are travelling 
is, on the other hand, remarkably uniform 
since their orbits are nearly circular. 

The leisurely speed with which a comet 
travels thru the frigid outer regions of the 
solar system is gradually accelerated as the 
comet draws nearer and nearer to the sun 
until it has acquired near the time of 
perihelion passage a velocity that occa- 
sionally exceeds two hundred miles a sec- 
ond. Here, also, the great increase in light 
and heat and the strong magnetic field of 
the sun produce complex changes in the 
gaseous and meteoric substances of which 
the comet is composed until the character- 


(Continued on page 350) 
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How a Comet Behaves at Perihelion (Closest 
Approach to Sun). The Tail of a Comet Is 
Invariably Directed Away From the Sun, No 
Matter What Its Position in the Heavens. 
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Steinmetz s Own Shorthand 
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A recent and Litt!e Known Picture oF Dr. 
Charles Proteus Steinmetz, Consulting Engi- 
neer to the Great General Electric Company, 
Taken in His Study. The “Electrical Wiz- 
ard’? Uses a Special Shorthand of His Own, 
by Which Means He Can Write His Notes as 
Fast as He Can Think—and That’s Some 
Speed, We'll Say. The ‘‘Code”’ to His Short- 
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hand Its LISTS. Given As wee by Himself. 





Can you write as fast as you can think? 
If you cannot, then your efficiency is im- 
paired; and the difficulty of putting down 
your thoughts at the proper speed consti- 
tutes a real stumbling block in your on- 
ward march toward your goal. 

Dr. Steinmetz, one of the greatest au- 
thorities on matters electrical that the 
world has known, and who ts an author of 
many volumes of useful knowledge which 


A. lorniess Phonograph 


This talking machine elimi- 
nates the usual  tone-arm, 
sound-box, and horn. Instead 
of these we have a large cone- 
shaped diafram of parchment 
fitted into a large circular 
aluminum frame. The center 
of the diafram is connected by 
a wire, under tension, with the 
needle holder. The sound as it 
comes from the record sets up 
vibration in the wire, and the 
vibrations are released in the 
form of recognizable sound di- 
rectly from the diafram. The 
volume of sound is controlled 
by a special attachment on the 
arm protecting the wire, for 
those who destre this method, 
but is more readily controlled 
by the opening and closing of 
the doors of the cabinet. There 
are two doors in front, each of 
which may be closed separate- 
ly, and a large door on the side 
which also gives control to the 
tonal volume. 

‘The circular frame holding 
the diafram is constructed of 


he has given to the scientific world, pos- 
sesses no “neck in the bottle’ when 1t comes 
to jotting down the results of his researches 
in his wonderful laboratory at Schenectady. 
In a recent interview upon this subject he 
said: 

“With this shorthand I can write as fast 
as I can think. The only other way in 
which I could put down my thoughts as 
fast as I could think would be to dictate to 





The Newest in Talking Machines—No Horn, Just a Large Vibrating Dia- 
fram That Radiates the Sound in Alt Directions Equafly. 
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a phonograph, but I have not always a pho- 
nograph with me. 

“I learned this shorthand while I was in 
high school in Europe, and took all of my 
notes while in college in shorthand. All of 
these notes I have preserved and had 
bound, and I can read them as well after 
thirty-five years as I could thirty-five min- 
utes after taking the notes down. 

(Continued on page 373) 


aluminum, heavily gold plated, 
as is the tube thru which the 
wire runs from the needle to 
the diafram as well as the 
other metal parts of the at- 
tachments. The simple twist 
of the needle holder permits 
the playing of either hill and 
dale or lateral cut records on 
the same machine, and it there- 
fore makes the new reproducer 
practically universal in its ap- 
plication. It is claimed for the 
Pathé “Actuell” that, it:asmuch 
as the sound comes in its full 
volume direct from the repro- | 
ducer to the ear, it does not 
suffer from the overtones or 
conflicting vibrations that 
sometimes devlop when the 
sound is carried thru an am- 
plifying chamber and litkewise 
by reducing the number of fac- 
tors incident to tone reproduc- 
tion. 

Thru the use of this large 
diafram surface, noise, if not 
entirely eliminated, ts reduced to 
a point where it is not audible. 
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THIS WORK ? 
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Fig. 5. The Electrical Student’s Dream: 


You Have Perpetual Motion! 
Read On!! 


T is a well known fact that more Time, 

Energy and Money have been spent 

and wasted in searches for a machine 

capable of producing Perpetual Mo- 

tion than for all other scientific pur- 
suits combined. The impossibility of per- 
petual motion can be demonstrated by the 
simple elementary laws of Mathematics and 
Mechanics, and consequently the truly 
scientific mind wastes no time in such a 
search. Perpetual motion is a direct viola- 
tion of that fundamental law of Physics, 
the law of conservation of energy; hence in 
order not to waste time in argument with a 
perpetual motion inventor, to show him the 
fallacy in his reasoning (?) one has but to 
say “it contradicts the law of conservation 
of energy.” The U. S. Patent Office has a 
sure-fire means of disposing of these 
would-be inventors—it asks them to pro- 
duce a working model! That settles it, for 
if the inventor cannot make the proposed 
scheme work, who can? 


Perpetual motion and perpetual motion 
machines are defined in many ways, all the 
definitions conveying the idea of getting 
something for nothing, indefinitely. The 
getting something for nothing idea, of 
course, will appeal to the general public 
ignorant of science, and the natural con- 
sequence is “swindling schemes.” One defi- 
nition is—a perpetual motion machine is 
one which will go on moving without as- 
sistance from any external force, except 
possibly gravity, until the parts of which it 
is made wear out! The inventor usually 





See the Little Balls in the Hollow Spokes of 


This Wheel? Their Constantly Changing 
Center of Gravity Was Supposed to Keep the 
Wheel Revolving—Only It Didn’t! 





Belt a Dynamo and a 


Motor Together. Connect Their Windings Electrically and—Presto! 
But Do You? 


By JOHN J. FURIA 


DEPARTMENT OF PHYSICS, N. Y. UNIVERSITY 


lo-Perpetual Motion 


adds that his machine 
will evolve more 
power than is_ re- 
quired to run it. The 
efficiency of such a 
machine would there- 
fore be greater than 
100 per cent.! Per- 
petual motion ma- 
chines fall naturally 
into two classes—the 
absurd class and the 
frauds. The second 
of these classes hold 
no interest for us 
scientifically. In gen- 
eral a perpetual mo- 
tion machine would 
be invented (the in- 
ventor being backed up by _ publicity 
specialists). A glowing account of the op- 
eration of the machine before a distin- 
guished audience from “Podunk” would ap- 
pear, together with front page photographs 
of the machine and of the handsome and 
distinguished looking inventor—who always 
spent a life-time and several fortunes in 


Read On, Macbeth, 





{t Should Go on Forever, They Say—This 

Hydrostatic Marvel. The Atmospheric Pres- 

sure of 15 ibs. per sq. Inch on the Water in 

Bowl Forces it UP Thru the Revolving Arms. 

The Water Shoots from the Nozzles Back 
Into the Bowl—Ad Nauseam. 


perfecting the ninth wonder. The inventor 
having spent all his money and all he could 
borrow would therefore be willing to sacri- 
fice a major share in his invention for a 
few thousand dollars, and some fortunate 
young heir or widow would perchance ac- 
quire an expensive education. Nowadays, 
if an account of a 
perpetual motion ma- 
chine should appear 
in the papers, some 
secret service men 
would keep in touch 
with the “benefactor 
to mankind” and in a 
short time, or as soon 
as his “gilt edge 
stock” began to sell, 
said benefactor would 
shortly rest behind 
prison bars. 

The first class of 
machines is of con- 
siderable interest. 
Most of us have at 
some time or other 
spent much time in 
thinking up perpetual 
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A Metal Wire 
Cross with Pointed Ends Pivoted on an In- 
sulated Upright. Connect It to a Static Ma- 
chine, Fig. 6, and You Have Perpetual Mo- 
tion—Perhaps? 


The Static Electric Motor. 


motion machines and_ still more time 
in trying to fathom the reason why 
our schemes would not work. Which 
one of us has not at some time or other 
hooked up a small toy dynamo and motor 
with the intention of causing the dynamo 
to supply current to run the motor and 
some lights, bells, trains, etc—while the 
motor in turn, belted to the dynamo, drives 
the latter machine. See Fig. 5. What a 
great disappointment it was to find that the 
scheme wouldn’t work. To be sure, on con- 
necting the hand drive to the dynamo, we 
get enough “juice” from it to run our 
motor and our lights and other things. 
Also we can run our motor from some cells 
and by belting cause the dynamo to run. 
Why then does our perpetual motion ma- 
chine fail us? The answer is simple—the 
law of conservation of energy. Let us as- 
sume that our motor and dynamo were 
identically made and practically frictionless. 
The machines of Fig. 5 are of this type. 
A current of 1/10 ampere is used by each 
when acting as a motor, at a potential of 
10 volts; therefore, 1 watt of power is con- 
sumed. Since the efficiency would have to 
be less than 100 per cent., due to friction 
and eddy current losses, etc., then when act- 
ing as a dynamo less than one watt power 
is given off. Hence one of the machines 
can never be made to run the other, let 
alone do other work besides! 

Another electrical type of perpetual mo- 
tion machine familiar to most of us de- 
pends for its operation (or rather for its 
failure to operate) on the action of points. 

(Continued on page 377) 





Fig. 6. An Electro-Static Nightmare! The Static Machine Charges 
the Motor—the Motor, Thru !ts Belt, Drives the Generator! Quick, 
Watson, the Needle. 
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OT so long ago we ran a “Burnt- 

out Lamp Contest” giving prizes 

for the best ideas what to do with 

the old burnt-out lamp globes. 

Thousands of suggestions were re- 

ceived from every part of the world, and 

we all had a lot of fun. We publisht the 

best ideas and we know that many of them 
are now actually being used daily. 

Your average experimenter is happy only 
when he can take a lot of antiquated old 
“tunk and put it to a new use he’d 
take an Egyptian mummy and convert it 
into a rotary spark plug, if it were possible! 
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Want a Smal! Belt Pulley? Procure a 

Few Old Phonograph Records, Shellac 

Them, Place in a Vise Until Set, and 
You Have a Fine Pulley. 
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So the other evening when we stumbled 
over a lot of old phonograph records that 
had been plaved so long that they would 
“phono” no longer, we said—Ah, what can 
we do with them? Too good to throw 
away! So we thunk awhile and ended by 
making a fine Wimshurst static machine, 
using two plates to generate the juice. Of 
course that’s old stuff, every “bug” knows 
that trick. 

But we felt we had stumbled into a veri- 
table gold mine. Now we admit that our 
editorial think-tank becomes clogged up 
once in a while, so we thought we'd put it 
up to EXPERIMENTER readers—they have us 
beat forty different ways as a rule. True. 
in our younger days ye Editor once made 
a very serviceable pulley by shellacking 
eight, old, cracked 7” disks together which 
made a pulley about one inch thick, and 
which did gallant work. True, that he also 
once made a rotary variable condenser from 
a dozen 10 cent records (tin foil shellacked 
to one side of the records). True, also, that 
he once constructed an emergency rotary 
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$50.00 IN PRIZES 


Ist Prize 
$25.00 in Gold 


LAA Sy SOUT 


2nd Prize 
$15.00 in Gold 


3rd Prize 
$10.00 in Gold 


Ci Ruan 


spark gap using two 7” records shellacked 
together with zinc plugs screwed to the 
face of the records but really all such 
stunts are commonplace. 

Of course you can do much better than 
this. Somewhere there is a “bug” who will 
turn in a really good idea. And we're 
out to find that “bug.” Yes it will cost 
us $25.00 for that prize idea, but we think 
it will be cheap at that. 

Now, then, boys, let’s see how much in- 
genuity there is around. I promise you 
lots of fun and your fellow-bugs will bless 
you for generations, because your ideas will 
be of tremendous value to them. 

Now listen! 
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Two phonograph aist 
records shellacked 
x,y together. 





Rotary Spark Gaps Are Quickly Made 
From Old Phonograph Record Discs. 
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OLD PHONOGRAPH RECORD 
CONTEST. 


This contest is open to every 
whether subscriber or not. 


reader 
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~ontest 


Uses for Old Phonograph Records 


These prizes will be paid by the publish- 
ers of the ELECTRICAL EXPERIMENTER for 
the best useful ideas what to do with old 
phonograph records. 


The two important conditions are that the 
idea must be a useful and original one. It 
is not necessary that the record or records 
be used with electrical devices, any use is 
satisfactory as long as the resulting device 
is pect and, of course, therefore prac- 
tical. 


_Any amount of records, and any and all 
sizes can be used. Records can be sand- 
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Two Old Phonograph Records Make a 
Good Static Machine, When Drest Upa 
Little With Some Tinfoil Sectors, and 
Then Rotated In Opposite Directions. 
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papered, turned down, bent in hot water, 
etc., it matters not, as long as they are 
actually used. The final shape does not 
matter. 


We shall try and award the prizes to 
those who actually have built or made the 
device which they describe, Therefore 
those contestants sending actual photo- 
graphs of the ideas stand a better chance 
to win a prize. 


Description is limited to 200 words. Use 
one side of paper only. Use ink or type- 
writer. No pencilled matter considered. 
Sketches must be on separate sheets of 


paper. 

Contest closes in New York, September 
15th. Prize winners will be announced in 
our November issue. 


Address all letters, photographs, etc., to: 
Editor: “Old Phonograph Record Con- 
test.” 


Airplane Parachute a Success 


Lieutenant Jean Ors, of the French 
Army, demonstrated the usefulness of his 
“sérial life preserver” recently at Atlantic 
City. This device is an adaptation of the 
parachute to airplane use, and toward the 
end of the war was widely employed by the 
Allied armies, greatly reducing the mor- 
tality when machines were shot or caught 
fire. The test of the device was before a 
committee of American and foreign ex- 
perts, and after Lieutenant Ors had proved 
the worth of the life preserver, he received 
a special prize of $500. 

The aérial device, contained in an oil- 
cloth packet, is only fifty inches in diam- 
eter and four inches thick. It weighs about 
fourteen pounds. For the test it was 
affixt to the underbody of the airplane 
with a rope running into the cowl, so that 
the lieutenant could make the release at 
the proper moment. When it was in place 
“Eddie” Stinson, America’s leading fancy 
flier, tuned up his craft and he and the 
Frenchman hopped in. 


Stinson and his passenger rose well 


Ir 
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(n August “Radio Am- 
ateur News 


Radio-telephoning from Your Auto 
By A. H. Grebe 
A 15,000 Cycle Radio Frequency Al- 
ternator for Radio-Telephone Work 
Construction of An Audion Control 
Panel 
Multiple Conical Loose Coupler 
By John G. Merne 
Loop Antenna and Direction Finders 
for Amateur Use 
By David S. Brown 
Low Potential Radio Frequency Arc 
By Charles W. Noller 
Is the Antenna Doomed? 
By EoT. Jenes 
Developments in IWVireless Telephony 
By Dr. FOB Vewem 
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above 1,000 feet, and swinging in a giant 
circle made two trips around the airport. 
Then, dipping down to about 500 feet, Stin- 
son ran his machine southeast, directly 
into the wind, so that the parachutist could 
gage his distance. As Stinson shot in a 
200-yard spurt at eighty-mile speed, the 
watchers saw the lieutenant crawl cauti- 
ously over the cowl of the machine, poise 
there a second, and raise an arm as he ript 
the fastenings of the parachute, and then 
plunged earthward from the streaking air- 
plane. 


For the fraction of a second he was 
enveloped in the smoke of the exhaust. 
Then he came hurtling at the field. Quick 
as a flash the life preserver opened, the 
fall of the Frenchman being checked 
without perceptible shock within fifty feet 
after he made the jump. Slowly the wide- 
spreading white silk umbrella, with the 
army officer dangling at the end of the 
ropes, swung to earth, the landing being as 
gentle as the arrival of a raindrop. The 
descent was made in forty-six seconds. 
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Ke Photo-Micrograplhs 


By G D. LAUDERMILIA 


IOLOGY being one of the subjects 1n 
which I became interested, and hav- 

ing fitted up a small laboratory, I 

found that I required a photographic 
attachment which could be used in 
connection with a small microscope. So I 





The Apparatus Used in Making Photo-Micro- 

graphs, Comprising a Home-made Camera 

for Holding Plate Holder or Film Pack in 
Proximity to Microscope Eye-piece 


"Ste Lea 


5 
b 


Fig. 1, Microphotograph Showing the Wonderful Wing Structure of the Moth from the Grape-vine Cut-Worm. 


finally evolved one made in the following 
manner: 

The camera was made in two parts; “A,” 
the plate holder, is a shallow box 6” long, 
4” wide and 1” deep. The top of the box 
is hinged and the interior of the plate 
holder has a depression of a size to take 
a No. 320 Premo film-pack. It is modeled 
after the plate holder of a Premo camera. 
The camera box is 5” deep, 3” wide and 
43%” from front to back. The camera has 
a strip %4” wide around it, 4” from the 
top, forming a shoulder upon which the 
plate holder rests when in place; both the 
edges of the plate holder opening and the 
rim above the shoulder are covered with 
black velvet, forming a light-proof joint. 

Jn the center of the opposite end is an 
opening 34” in diameter closed by a simple 
sliding shutter made of sheet metal. Both 
the plate holder and the camera box are 
covered with imitation leather and are con- 
structed of light wood. The hood .“C” is 
of black cloth and serves merely to confine 
the draw-tube and grevent leakage of 
light between the eye-piece and the open- 
ing in “B.”’ At the base of the upright is 
a wooden forrr exactly of the same shape 
as the foot of the microscope. This form is 
so placed that it acts as a guide to keep the 
microscope in position with the eye-piece. 

When photographing, the slide is placed 
on the stage in the usual way and focust 
so that all details are brought out sharp. 





S00ce for wiiporowel Of... 


lab of poctk 





The microscope is then placed in position, 
the hood drawn around the eye-piece and 
fastened with a hook and eye. The shutter 
is now opened and the exposure made. 
The length of exposure will vary with the 
degree of transparency of the object and 
the depth of staining. Thin clear objects 
or objects stained with methyl-violet or blue 
(Continued on page 356). 


, WS film pack in Ploce |r 
ee 7 A 


Drawing Showing Sectional View Thru Cam- 

era and the Arrangement for Holding the 

Film Pack or Plate Holder, in Position Over 
the Microscope Eye-piece 
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2——Parenchyma of Sun 


Flower Leaf. This Specimen Was Obtained by Stripping a Small Piece of the Epidermis from the Upper Part of the Leaf. The Large Pointed 


Objects Are Hairs. 
a May Beetle. 


< 3—The Magnified Surface of the Underwing of the Squash Bug; the Dark Line Is Part of the Vein. 
ing Organisms from a Nodule on the Root of a Pea, Which Possesses the Property of Fixing Nitrogen from the Air. 
The Short Sharp Bristies Are the Sensory Organs of Smell. 


ering of the Wings. 
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4—-Nitrogen Fix- 
5—Tip of Antenna of 


6—Micrograph of a Wing Tlp from a Crane Fly, Showing Cov- 
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aradic Currents--lHow to 


a 


N extensive article accompanied by 
working drawings and photographs 
appeared in the June issue of this 
journal, covering the construction 
of a high grade electro-medical or 

faradic coil. Methods were there explained 


AMUSEMENT FOR. PARTIES: TWO OR 
MORE PEOPLE JOINED IN " SERIES” 


Illustrating Several Interesting Applications of 


for testing out the polarity of the coil, and 
thus it becomes easy for even the novice to 
properly apply the positive and negative 
electrodes as required in the following 
directions for the treatment of various 
ordinary ills, such as, headache, nervous- 
ness, rheumatism, etc. 

The accompanying illustrations show how 
several people may join hands so as to 
form a series connection to the medical or 
shocking coil, and as many as eight or ten 
people—or more, may thus join hands ina 
circle, evolving a great deal of amusement 
at parties and social gatherings. One of 
the illustrations shows how a second person 
may apply the faradic current for facial or 
other massage with the hand. There are 
two ways of giving this massage, and one 
of the accompanying diagrams shows the 
second method, whereby the person apply- 
ing the currents forms a shunt circuit to 
the patient. Where a 
mild current is de- 
sired, the shunt meth- 
od is preferable, 
while the series con- 
nection gives a harsh- 
er or stronger cur- 
rent. For the pur- 
pose of giving mas- 
sage treatments, there 
is available on the 
market special wrist 
electrodes, which 
have a_ binding-post 
terminal on them, to 
which one of the sec- 
ondary wires from 
the apparatus may be 
connected. Many oth- 
er forms of elec- 
trodes, includin g 
foot-plates, sponge 
electrodes, hair 
brushes, massage rol- 
lers, et cetera, are 
shown in one of the 
accompanying  illus- 
trations. The faradic 
secondary current 
produced by medical 
induction coils is, as 
explained in text- 


: Apparatus Used 
books, in the form | Se 


in Faradic Current Treatment, 
Rollers Wrist Electrode, Foot Plate, Hair-brush, Bust Cupper, Et Cetera. 


Sequel to “Building a Medical Coil Set.” 


of an unsymmetrical alternating current.* 

Where much of this work is being done, 
it is always best to invest in a sensitive 
milli-ampere meter which can be connected 
in series with one of the handle cords, so 
that the current strength in milli-amperes 


ELECTRIC MASSAGE WITH 
TWO PERSONS IN “SERIES” 


“SHUNT” THRU SECOND 


Na PERSON FOR MASSAGE TREATMENT 





the Faradic Current. 

Detail in the June Issue of This Journal. 
being administered, can be regulated. The 
proper current strepgths for different ail- 
ments is given in any of the works on 
Electro-therapeutics, which may be con- 
sulted at almost every library. 


General Considerations, 


In treating diseases of an inflammatory 
nature and fevers the positive pole is gen- 
erally utilized. This includes such ailments 
as swellings, bruises, sprains, extraneous 


* For further details on the action of induction 
coils, including the wave form of the secondary or 
induced current, as well as the primary current, 
reference may be made to several works on in- 
duction coils including the following: ‘‘How To 
Make Induction Coils and Transformers,” by H. 
W. Secor, and a later revised edition by J. S. 
Curtis, ‘Induction Coils in Theory and Practise,” 
by Prof. F. E, Austin, ‘Induction Coils,’? by H. S 
Norrie, “Induction Coils,” by Armagnat, also 
several other works including those by A. Fred- 
erick Collins, Allsop, and Trevert. 
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rents to the body viz: 1. 


Including Sponge Electrodes, 





growths and enlarged glands. In this treat- 
ment’ arrange the poles, if possible, the 
positive above the negative: while in de- 
bility, numbness, ‘inaction, tendency to de- 
composition, treatment is given with the 
negative pole. The rule of the positive 









FARADIC FOOT BATH TREATMENT. CURR 
PASSES THRU HOT SALT-WATER BATH, 


T 
HANDLE HELD IN HAN g 


NE 





The Apparatus for Producing This Current Was Described In Complete 


above the negative cannot always be fol- 
lowed in this treatment. 

The primary current starts at the dry 
cell, passes thru one coil of wire (primary 
coil) thence thru the circuit-breaker thru 
the patient. The secondary is the induced 
current in the finer wire of the coil and is 
of much greater tension (voltage) than the 
primary, but not of so much volume (am- 
perage). The primary current is used 
particularly in the treatment of scrofula 
ulcers, cancers, extraneous growths, en- 
larged tonsils, enlarged joints, granulated 
eyelids, enlarged glands, strictures, etc.* 

The secondary current is applied in the 
cure of nervous and inflammatory diseases 
and acts as a tonic upon the system. There 
are two methods of applying electrical cur- 
General Electri- 
zation; 2. Localized Electrization. 

By the first method the current is past 
thru the entire body 
or part of it. By the 
second method, the 
object is to imfluence 
special nerves, mus- 
cles or organs, limit- 
ing the action of cur- 
rents to these parts, 
or, instead of trying 
to influence a muscle, 
we may stimulate the 
nerve supplying it, 
thus reaching the 
same indirectly. 
When the refreshing 
effects of the current 
are desired to relieve 
fatigue or ward off 
approaching paralysis 
some suitable exer- 
cise of the muscles 
should be combined 
with the galvanic cur- 
rent. Short sittings 
are better than long 
ones. In ordinary 
cases from two to 





*See Electro-Therapeu- 
tics Handbook, by Trevert. 


Also Handbook of Elec- 
trotherapeutics by Dr. 
Strong. 


Massage 


(Cont. on page 366) 
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HE average electrical reader is not 
ignorant as to the general nature of 
X-rays, or more properly Rontgen 
rays, but he usually knows compara- 
tively little about them. Considering 
the ever broadening field of usefulness of 








Simpie Form of Vacuum Bulb for the Produc- 

tion of X-Rays. When the Cathode Particles 

Strike the Target, B, They Set Up Etheric 

Vibrations—X-Rays—Radiating in the Direc- 
tion Shown by the Dotted Lines. 


these remarkable rays, it behooves the ex- 
perimenter who wishes to keep abreast of 
the times to make himself better acquainted 
with them and their properties. It is the 
author’s intention in the following article 
to briefly outline the latest advances in this 
branch of science and to give some experi- 
ments, using apparatus within the reach of 
every experimenter. 

Rontgen, while experimenting with a vac- 
uum tube, noticed that the sides of the tube 
exposed to the discharge were brightly 
phosphorescent, and that if a screen of 
some phosphorescent substance such as po- 
tassium platinocyanid was brought into its 
Vicinity it would become luminous. He also 
noticed that if a thick piece of metal were 
interposed a shadow was cast, while a piece 


Fig. 5. Skiagraph Taken by the Author, 
Showing Bones of the Hand and Finger-Ring. 
X-Ray Tube Excited on Two-inch Spark Coil. 
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By Ivan Crawford 


of wood or a thin sheet of aluminum cast 
only a partial shadow, showing that the rays 
producing the phosphorescence could pene- 
trate more or less easily objects opaque to 
ordinary light, but that the amount of pene- 
tration varied inversely as the density. This 
may be further illustrated by interposing 
the hand between the tube and the screen. 
The flesh being less dense than the bones 
cast only a light shadow while the latter are 
distinctly outlined. The rays were also 
found to possess the property of affecting 
a photographic plate. 

Of course, an ordinary vacuum tube such 
as the one with which Rontgen first re- 
marked the phenomena, does not produce 
X-rays in any great quantity. Many differ- 
ent forms of bulbs have been evolved but 
they may be divided into two general 
classes, namely, those Operated on spark 
coils and those operated on high frequency 
currents such as those from a Tesla coil. 
As the spark coil exciter is more within the 
reach of the average experimenter, it has 
been selected for description in this article. 
Those who are interested, however, in the 
operation of high frequency X-ray tubes 
are referred to a most complete article on 





Fig. 4. How the X-Ray Tube, Hand to Be 
Radiographed, and Covered Photographic 
Piate Are Arranged. 


the subject by Dr, Frederick F. Strong, in 
the September, 1917, issue of this maga- 
zine, 


A simple tube for the production of 
Rontgen rays is shown in Fig, 1A. The 
cathode A is generally of aluminum and 
made in the form of a reflector. The anode 
B is faced with platinum or tungsten and 
inclined at an angle of 45 deg. to the 
cathode. Sometimes a third electrode (C, 
Fig. 1B) is added. This, however, is not 
necessary in small tubes. The pressure in 
the bulb must be extremely low. After ex- 
tended use this tends to become even lower. 
This, altho producing more penetrating 
rays, decreases the supply of electrons, 
making it difficult for the discharge to pass. 
To remedy this some bulbs are equipt with 
a small platinum tube fused into the glass. 
When this 1s heated it allows the hydrogen 
to pass. If the bulb is not provided with 
any means of increasing the pressure it may 
be done by gently heating it in an oven. 
When the vacuum is high the bulb is said 
to be “hard”; as the pressure increases it 
is said to become “soft.” For general work 
the bulb should be rather “hard.” 


The nature and properties of the rays 
will now be discust. When the cathode 
particles strike the target they set up etheric 
vibrations which radiate in the direction of 
the dotted lines in Fig. LA. The nature of 
these vibrations has been the field of con- 
siderable discussion but has now been prac- 
tically settled. It is the general belief that 
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xperiments 


they consist of ertremely short ether waves, 
similar in many ways to light. The chief 
points of differcnce lic in the facts that the 
objects which reflect or at least refract or- 
dinary light are transparent to X-rays, 
neither are they subject to polarization. 
This evidence is, howcver, not so conclu- 
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Experiment Demonstrating the lonizing Prop- 

erty of X-Rays. A Charged Electroscope Is 

Quickly Discharged When X-Rays are Past 

Across the Gap Between the Electroscope 
and a Grounded Metal Plate. 


sive as it might seem at first sight. It has 
been known for some time that X-rays con- 
sist of vibrations about 10—* cm. in length. 
It is impossible to conceive of a defraction 
grating of suitable spacing to intercept these 
waves. On the other hand, they have many 
similar characteristics. They move in 
straight lines, cast definite shadows, affect 
a photographic plate, and Brandes and Dorn 
have shown that they even produce a slight 
but sensible effect on the retina. Prof. 
Marx, by a series of complicated experi- 
ments showed that they traveled at the 
speed of light. His results, however, have 
not been generally accepted and his meth- 
ods severely criticized. I have stated above 
that Réntgen rays are not subject to polari- 
(Continued on page 375) 
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An Intensely Interesting X-Ray Experiment, 

Showing How Rain (Aqueous Vapor) is 

Formed by Condensation Set Up on Nuclei 
Created by X-Ray lonization. 
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By JOIMN J- FURIA, M. At. 


HE question often arises, “why is 
the hot air engine not used?” Air 
certainly is cheaper than gasoline. 
It takes less fuel to heat air than to 
convert water into steam. However, 
it does not follow that the hot air engine 





Fig. if £: exhaust 


EE 

Illustration of Four Cycle Operation in the 

Gasoline Engine. First the Gas Mixture Is 

Drawn In. Second, Compression Takes 

Place. Third Comes the Explosion; and 

Fourth, the Expulsion of the Burnt Gases 
Takes Place. 


is the cheapest to run and at the same time 
obtain the necessary power, A little review 
of the gasoline and steam engines together 
with the principles of operation of the hot 
air engine will answer our question, why 
this type of engine is not used. 

The Gasoline Engine. 


The gasoline engine (internal combus- 
tion) has attained great popularity by its 
use in the automobile industry. It is flexi- 
ble, capable of delivering a large amount of 
power, it develops high speed and power al- 
most instantaneously. It also has an effi- 
ciency of about 25 per cent. The engine 
and the fuel used are light in weight com- 
pared with other kinds of engines of simi- 
lar power. The four cycle engine is typical. 
Figure 1 is a sketch showing the conditions 
at each of the four cycles. The first cycle 
is started by turning over the flywheel 
(cranking the engine). This causes a suc- 
tion in the cylinder. The inlet valve is 
either opened automatically or by the suc- 
tion. The properly mixed fuel (gasoline 
and air) enters thru the inlet. (During this 
cvcle the exhaust valve remains closed.) 
After passing dead center, the inertia of 


Inlet 
Slide volve 





Dept. 
Gazoline—Steam— 
lnlot Air 


the moving fly-wheel causes the piston to 
move inward (cycle 2). The inlet and ex- 
haust valves are both closed during this 
cycle, and the explosive mixture is com- 
prest, rendering it capable of delivering 
greater power when it is exploded. As 
dead center is again reached, and the mix- 
ture is comprest to a maximum, the mix- 
ture iS ignited by means of an electric 
spark properly timed. The mixture dis- 
integrates as a result of combustion and 
forms a gas of tremendous pressure, this 
pressure causing the piston to move out- 
ward. Thisis the third cycle or power cycle. 
(Both valves are closed.) On again reach- 
ing dead center, the inertia of the fly-wheel 
causes the piston to move inward; the ex- 
haust valve is automatically opened and 
the spent gases are expelled. (The inlet 
valve is, of course, closed during this 
cycle.) The four cycles are then repeated 
Over and over again. 

It is to be noted that during the whole 
four cycles, only one power stroke is 
secured; and that this power stroke is 
secured as a result of chemical action due 
to the combustion of the fuel mixture. 
The four cycles occur during two revolu- 
tions of the fly-wheel. It is therefore neces- 
sary to have a fly-wheel with a large mo- 
ment of inertia in order to cause a steady 
running of the engine. Smoothness is ob- 
tained by using several cylinders instead 
of one, thus securing more power strokes 
per revolution of the fly-wheel. The high 
price of gasoline together with the com- 
plications arising in the devices for secur- 
ing the proper mixture and the right kind 
of spark at the right time are points against 
the gasoline engine. Because of the high 
temperatures developed as a result of the 
chemical action, the cylinders must be 
cooled by some means, usually water cir- 
culation (another complication). 


of Physics, New York University. 


Steam Engines. 


The steam engine is still very much used 
in spite of its low efficiency (usually 
ranging from 10 to 12 per cent). It pos- 
sesses the disadvantage of not being cap- 
able of immediate starting; perhaps this is 
the chief reason for its not being used in 
automobile propulsion except in one or two 
special instances. Its bulk is, of necessity, 
very large comparatively as is the bulk of 
the fuel used. (A one horsepower engine 
requires about 2% lbs. of coal per hour.) 
On the other hand it is simple in operation 
and control. Once steam is “gotten up,” 
the movement of one throttle is all that is 
necessary to cause a change in speed and 
power. No fuel mixing device is used nor 
any electrical system. Figure 2 shows the 
main parts of a typical steam engine. Steam 
is raised by heating water contained in a 
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Right:—Ideal ‘‘Hot Air’? Engine, 

Comprising a Cylinder, Piston, 

Connecting Rod and Flywheel. 

Heat Is Applied to Bottom of 

Cylinder, Driving Piston Up- 
ward. 
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Left:—Principle of Simple Steam 
Engine, Showing Slide Valve 
Actuated by Cam Shaft from 
Flywheel Shaft. The Steam Is 
Successively Admitted and Ex- 
hausted from Alternate Sides of 
the Piston, Causing Rotation of 
the Flywheel. 
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boiler (any kind of fuel can be used). 
The steam is led into the cylinder thru the 
inlet valve. In the type illustrated below 
there are two inlets to the cylinder, one on 
each side. A slide valve operated by the fly- 
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The Stirling “Hot Air’? Engine. it Only 

Consumes 2 Ib. Coal per H.P. Hour, Being 

Therefore More Efficient Than the Steam 

Engine. These Engines Have Been Bullit 
to Develop Several Horsepower. 


wheel moves in opposition to the piston, 
alternately admitting steam to the left and 
to the right of the piston, thus causing it 
to move back and forth. It is therefore 
apparent that there are two power strokes 
for each revolution of the fly-wheel or four 
times as many as in the four cycle gasoline 
engine. The spent steam is usually ex- 
hausted into the atmosphere. In the more 
modern steam engine the spent steam is 
condensed and brought back to the boiler, 
thereby requiring water to be added to the 
boiler much less frequently besides saving 
fuel. Because of the high price of gaso- 
line, several automobile concerns have ex- 
pended a great deal of time and money in 
research and development on automobile 
steam engines, and their “selling points” 
are extremely good ones. Getting up steam 
is reduced to a matter of only a few min- 


(Continued on page 373) 
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REGARDING REAMERS. 


N the last lesson we completed the dis- 
cussion on the subject of ““Twist Drills.” 
The reader is undoubtedly aware by this 
time that it is quite impossible to drill 
any size hole he desires with rigid ac- 
curacy thru the use of drills in commercial 





Standard Form of Hand Reamer. The Reamer 
is Used to Accurately Clean Out Drilled or 


Cast Holes, Especially Journal Boxes and 
Shaft Bearings of All Types. 


practise. For example, it is desired to 
place a pin into a drilled hole to have a 
driving or a sliding fit. The reader will 
find that nine times out of ten he will be 
unable to obtain the proper size drill to 
do the work. In this instance another form 
of tool is at hand, namely, the reamer. 
This tool is used whenever a hole is to be 
enlarged just a few thousandths more than 
the original. Sometimes the reamer is used 
when a smooth hole is required, in which 
case the hole being first drilled is made 
smaller, in order to obtain the finally re- 
quired size after reaming. 

As in the case of twist drills, there are 
a large variety of reamers, varying in size, 
and each is suited for a definite purpose. 
Properly speaking, the reamer may be de- 
fined as a tool for perfecting holes previ- 
ously drilled or bored. Fig. 1 shows a 
standard fiand reanier. The reamer should 
never be used to remove any considerable 
quantity of stock, but merely to eliminate 
minute imperfections left by other tools. 
In some cases the hole may be madé@ to 
within .001 inch before the reamer is ap- 
plied, but generally the allowance of .002 
inch to .010, according to the diameter of 
the hole, may be left for the standard 
reamer to cut. If given too much material 
to remove, the cutting edges of the reamer 
will wear too fast, and its reliability as a 
sizer will be quickly destroyed. 

Reamers may be divided into two gen- 
eral classes: the side-cutting or fluted and 
the end-cutting or bits. Each of these 
classes are subdivided into solid and ad- 
justable reamers. 

The first well-known reamer is called 
the solid fluted reamer, and is made with 
slight modifications to suit two different 
cases, namely, hand and machine use. Fig. 
Z illustrates a hand reamer which belongs 
to the short set. Reamers of the same 
general design are also made longer in 
regular sets. The cutting edges of fluted 
reamers taper in diameter for about one- 
fourth their length, from E to D being 
about .01 inch smaller at E than at D. 





iIlustration Showing a Hand Reamer of the 


Solid Fluted Type for Hand Use. The Let- 
ters Refer to Different Tapered Sectlons 
Described in the Text. 
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From D to C the taper is reversed, the 
diameter decreasing about .0002 inch per 
inch of length towards C. The part be- 
tween A and B is usually made about 
001 inch smaller than the largest diameter 
at D. When the cutting edges are worn 
to’ such an extent that the blank “part, 
when free from bruises, will not pass thru 
the reamed hole, the reamer is too small 
for standard use. 

As will be seen, the hand reamer has a 
square end, upon which a wrench is used 
to turn it. This is the main distinguish- 
ing feature between the above mentioned 
and the machine reamer of the fluted type. 
The latter is made with taper and parallel 
shanks the same as a drill. It may also 
have a shank of any special shape to fit 
a certain holder. The machine reamer is 
generally, tho not always, made straight 
Or paralicl, trom FE to. Dy hic. 2. 

A reamer having a flute parallel with its 
axis has a slight tendency to draw in. To 
overcome this, some mechanics prefer the 
flutes of both hand and machine reamers, 
made in the form of a left-hand spiral. 
The angle of the spiral or helix may be 
from 4 to 8 degrees. 

Another form is the so-called rose 
reamer. Its name is derived from the fact 
that its cutting end resembles a rose. It 
is essentially an end-cutting tool and is 
rarely used for other than machine work. 
The rose reamer has chip and oil grooves 
on the sides and is made with any shank 
required in machine work. ‘This reamer 
has the larger diameter at its cutting end, 
and tapers back at about the same rate 
as the hand-fluted reamer, viz.: .0002 inch 
per inch of length. 

The object of the taper on the fluted 
reamer is to counteract the tendency of 
all such reamers to produce a hole larger 
at the outer end. The rose reamer as 
well as the twist drill have the taper for 
the same reason, viz: for clearance. 

As compared with the fluted reamer, 
the rose reamer has one advantage, in that 
when new it will make holes more uniform 
in size and shape, but has the disadvantage 
that when the cutting lips are worn, it will 
bind on the sides and roughen the hole. 
If the fluted reamer becomes slightly worn 
at the end, it will still cut on the sides, 
but because of its cutting on the sides, it 
is more likely to be deflected by imper- 
fections of the hole, or to cut larger than 
its fixt size. 

As above stated, the standard fluted 
reamer should be used for finishing cuts 
only. However, the rose reamer can be 
utilized for roughing or finishing cuts. 
When the same reamer is used for both 
purposes, it becomes unreliable as a stand- 
ard finishing tool. A good illustration of 
the rose reamer is shown in Fig. 3. 

Another type is the shell reamer, which 
is identical in construction to the fluted 
and rose reamers, with regard to cutting 
edges, but differs in that the reamer proper 
is placed upon an arbor, thus saving in 
cost of material. It will be seen, how- 
ever, that when the reamer becomes worn 
to such an extent that its accuracy is de- 
stroyed, it should be replaced by a new 
one, which occupies the same position on 
the arbor. Fig. 4 illustrates a typical shell 
reamer. The arbor drives the shell thru 
the engagement of its key with a rec- 
tangular slot cut across the rectangular 
shell. These reamers are made with either 
straight or spiral flutes. 

The shells as ordinarily made are rather 
short for hand reaming. They are. de- 
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signed mainly for machine work. The taper 
begins at the cutting end, and the diameter 
decreases toward the opposite end in about 
the same ratio as the reamers previously 
described. 

When these reamers wear .0003 inch to 
001 inch below standard size, it is neces- 
sary to reset or regrind them to a smaller 





This ts Used Con- 
siderably for Roughing and Finishing Work, 
but One Reamer Should Not Be Utilized for 
Both Purposes, as Inaccuracy 
Result. 


Typical Rose Reamer. 


Is Bound to 


size. Resetting consists in enlarging the 
diameter of the reamer by hammer blows 
in connection with a form of set or calking 
tool. The latter, which may be made by 
grinding a common chisel flat on the end, 
is held against the front of the cutting 
edges for this purpose. It is necessary to 
anneal the reamer for resetting, and each 
cutting edge must be treated until the 
diameter is about 1/64 inch larger than the 
standard. Having completed this work, 
the reamer is now retempered and brought 
to final size by grinding. This is usually 
accomplisht by placing the reamer in a 
Universal precision grinding machine. 

Before grinding the reamer, its center 
should be carefully cleaned of any dirt 
or other foreign matter that may have 
adhered to it. A point scraper made from 
a three-cornered file answers well for this 
purpose. After scraping the centers it is 
usually necessary to lap them. For this 
process we chuck a short brass rod in the 
lathe and turn the end to the shape of 
the lathe centers. Having smeared this 
conical end with fine emery and oil, the 
reamer is placed on the center of the lathe 
and started at the greatest speed attain- 
able. The reamer center is lapt by alter- 
nately forcing it against and releasing it 
from the revolving brass. This is done 
by light pressure with the tail spindle, and 
for each time that the reamer is prest 
against the brass it should be revolved 
slightly. By thus revolving it, we dis- 
tribute the emery and counteract the tend- 
ency of the lap to scratch rings in the 
center. It is sometimes necessary to re- 
turn the lap before finishing one reamer; 
but a skillful workman can do this in ten 
minutes or less. Instead of having to 
chuck the lap each time it is used, it would 
be better to make one to fit the hole in 
the lathe spindle directly. 

[in the next imstallment the subject of 
adjustable reamers and grinding of reamers 
will be discust—Editor. | 





A Sheil Reamer. 
ports the Reamer When in Use. 


An Arbor or Shaft Sup- 

They Are 

Held by a Key on the Shaft and Are Made 
With Straight or Spiral Flutes. 
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This department will award the following monthly prizes: 


First Prize, $3.00; Second Prize, $2.00; Third Prize, $1.00. 


The purpose of this department is to stimulate experimenters towards accomplishing new things with old apparatus or old material, 
and for the most useful, practical and original idea submitted to the Editors of this department, a monthly series of prizes will be awarded. 


For the best idea submitted a prize of $3.00 is awarded; for the second best idea a $2.00 prize, and for the third best prize of $1.00. 
article need not be very elaborate, and rough sketches are sufficient. 


Make sketches on separate sheets. 


We will make the mechanical drawings. 


The 
Use only one side of sheet. 





Automatic Electrolytic Interrupter 


After having experienced considerable 
trouble in devising a satisfactory electrolytic 
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0 
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A Reatly Good Design of Home-made Etec- 
trotytic Interrupter, 


interrupter, I succeeded in constructing the 
one described herewith in which most of 
the faults of its predecessors are eliminated. 
The greatest of these faults was the 
dropping of the rod electrode, thus short- 


Clever Multiple Switch 


SECOND PRIZE, $2.00 

I submit herewith an idea for using a 
motor commutator as a rotary multiple 
point switch. This sort of switch is useful 
where it is desirable to economize on space, 
as on the secondary of a loose coupler. 

This switch is, moreover, thoroly dust 
proof, as it 1s always on the inside of the 


cabinet. 
Contributed by R. C. SMOLLEN. 
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This Classy Multiple Point Coupter and Bat- 
tery Switch Is Constructed Frem a Smatt 
Commutator, 





FIRST PRIZE, $3.00 


circuiting the device. The materials required 
outside of the battery jar and wooden top, 
which must be boiled 1n paraffin to render it 
Impervious to moisture, are: One-half 
pound of lead, about five inches of glass 
tubing, having an internal diameter of one- 
sixteenth inch, three binding posts, a small 
strip of brass and ,a small porcelain cup 
(used for mixing water colors). 

The lead electrode is cast in the shape 
shown in Fig. 2. A hole somewhat smaller 
than the cup is bored in the large end. A 
rabbet, H’, is cut around the edge of this 
hole so that the cup will fit into it. The lead 
electrode 1s now completed and fastened to 
the top with a machine screw and binding 
post. The top has a cup-shaped cavity 
reamed out as shown at C, Fig. 1, which is 
as deep as one-half the thickness of the 
top. A hole 1s bored in the center to receive 
the end of the glass tube, which should fit 
tight. The bottom of the tube is about 
three-sixteenths of an inch above the porce- 
lain cup. The cavity also has a small 
hole G, Fig. 1, in one side to furnish an 
outlet for the solution which rises in the 
tube. A brass strip about one-quarter of 
an inch wide is fastened across the top of 
the cavity with a wood screw, binding post 
anda small screw. This strip has a small hole 
in the center for the rod electrode to pass 
thru. The rod is best made of phosphor 
bronze, and should fit the tube loosely. It 
has a binding post on top to serve as a 
weight and for connections. The inter- 
rupter is now complete, and should be filled 
to within an inch and a half of the top 
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Send us some of your good ideas. We pay 
for all articles publisht. Address the Editor 
How-To-Make-It Dept. 


THE PHONOGRAPH AS A 
TEACHER. 


\Mlany amateurs object to the use of a 
phonograph for learning wireless teleg- 
raphy because of the fact that the sound 
coming from the phonograph is in no way 
similar to the actual wireless message. 

Close the doors of the machine and place 
a telephone transmitter on the inside. Or, 
better still, place the transmitter directly on 
the end of the tone arm. This latter method 
can be used with any make of phonograph. 
Then connect a telephone receiver (or a 
number of telephone receivers in parallel) 
in series with the transmitter and a few 
batteries. 

This method overcomes all objections to 
the phonograph method and is much better 
than the omnigraph method since the phono- 
graph records can be made to represent two 
stations of < different pitch sending at the 
same time, interference, etc. When you tire 
of listening to radio signals put on an ordi- 
nary record and have a “wireless” concert. 
What? 

Contributed by PAUL G. EDWARDS 
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with a 10 per cent. solution of sulfuric acid. 

The action of this interrupter 1s as fol- 
lows: As the rod is worn away by the 
action of the solution, it is impelled down- 
ward by the weight on top, the porcelain cup 
preventing 1t from going too far. In case it 


ag 


= lead pipe 
COONNO WOTTI 


Detail of Lead Etectrode and Lead Cooling 
Worm for Home-made Electrolytic tnter- 
rupter. 


is desired to operate this interrupter con- 
tinually for any length of time, it may be 
cooled by immersing’ in a large jar of water, 
or else by inserting a cold water cooling 
worm in the solution, after the design here 


pictured. 
Contributed by SCOTT E: VANCE. 


buttom’? Push Buttom 
THIRD PRIZE, $1.00 


Here is a push button designed to use up 
all your waste material and make you buy 
more collar buttons. Bore the holes as 
shown in a two by one-half inch block of 
wood, screw on the metal plate D, with the 
brass spring C insulated from it by the 
wood or fiber E, slip in your collar button 
B, glue on the thin piece of wood F, and 
Eureka! there you have it! 

I know my friends will surely bless me 
for this valuable contribution to Science in 
the Home. Pa can rest his mind hereafter 
—when the shirt button drops, he will know 
it’s gone to help the cause of true Science. 

Contributed by RAY BILLINGTON. 
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At Last! The “Collar Button’ Push Button. 

Papa -Will Never Find His Cotlar Buttons 

Now, When They Rotl Away Under the Bed.. 
Little “‘Willie’’ Will See to That! 
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TELL-TALE FOR REFRIGERATOR 
DRIP PAN. 

This tell-tale for an ice box drip-pan con- 
sists of a piece of hard wood or fiber cut 
into the form (A). A piece of No. 14 cop- 
per wire is bent into the form (C). This 
form is allowed to turn on pivot (E), 
which is a current carrying part of the cir- 
cuit. When the pan is full of water, the 
form (C) floats up by means of a piece of 
wood (cork is good) attached to the end. 
The copper wire makes contact with (D), 
and the bell rings, indicating that the pan 
is full. The notch (B) makes it possible to 
take the device off when emptying the pan. 

Contributed by EDWARD KENNEDY. 





Simplicity ls Stamped All Over This Home- 


made Refrigerator Drip-pan Alarm. It Costs 
But a Few Cents to Make and Will Save 
Your Carpets and Hard-wood Floors. 


HINTS ON LABORATORY 
APPARATUS. 


By Eugene McGowan 

To most experimenters chemistry un- 
doubtedly proves a most interesting study. 
However the chief fault lies in the fact 
that things mess up so easily. The follow- 
ing is intended to overcome this difficulty. 

First of all the laboratory should be ar- 
ranged so that the one who uses the room 
may be able to find everything he wants. 

A gross of empty wooden boxes, 12 
inches x 8 inches x 4 inches, will be found 
convenient for keeping dry reagents in. 

Labels should be used freely, and all un- 
labelled bottles washed out. Paper labels 
on bottles may be protccted by a coating of 
paraffin wax varnish or shellac. But most 
bottles should have some label in the sub- 
stance of the glass. These are made in two 
forms. Enamel labcls are melted on the 
glass. They last well, but white enamel is 
not always distinct when white crystals are 
in the bottle. Sand-blast labels are made 
by roughening the surface of the glass with 
a jet of sand driven by a blast of air. They 
are apt to be indistinct when wet, if not 
made with a really rough surface. They 
can be made more distinct by rubbing over 
with crayon or chalk. Sand blast labels 
cost only about half as much as enamel 
labels. 

Retort stands should be firm and_ sub- 
stantial. The sliding collars for the rings 
should be slotted at the sides, so as to move 
easily; and a good clamp should be chosen 
with well-made screw threads. 

Deflagrating spoons can be cleaned by 
holding the cup in the Bunsen flame for a 
few seconds. 


S. GERNSBACK § 


Bunsen burners occasionally get blocked 
by some molten substance falling into the 
inner tube. They may be cleaned by wash- 
ing with water. After washing blow thru 
the burner to remove any drop of water 
which may clog the exit. The revolving 
tube or ring should be frequently turned, 
so as to keep it in order; othcrwise they 
get jammed and it is impossible to change 
quickly from a yellow to a blue flame. 

Balances should turn with much less than 
a centigram. Balances with steel knifc- 
edges, if protectcd from the air of the lab- 
oratory, will remain serviceable for years. 
Those with agate edges set in steel are 
more durable, but are more expensive. 
Weights less than a centigram are needless, 
and cause trouble to beginners. More ex- 
act weighing can always be done by watch- 
ing the pointer, if the weights are accurate. 

Management of mercury. Mercury is 
difficult to manage, on account of its weight 
and the ease with which it picks up impuri- 
ties. Stone-ware mortars are better for 
holding mercury than glass beakers, which 
easily crack when set down. All opera- 
tions with mercury should be conducted 
over a tray or on a table with a groove 
around the edge. 

Dust on the surface of mercury may be 
removed by allowing the mercury to run 
thru a dry filter paper in which a few pin 
holes have been made. Or the mercury 
may be washed in a current of water, and 
then past thru a separating funnel. The 
little moisture on the surface may be re- 
moved with a blotting paper. Many metals 
easily dissolve in mercury; and a very little 
tin or zinc will spoil its fluidity. They are 
best removed by shaking the mercury in a 
bottle with a little nitric acid; the tin or 
zine will then dissolve, leaving the mercury 
pure. 

A few words of caution concerning the 
care of reagent bottles are in place here. A 
good reagent bottle must have its stopper 
ground to fit it, and this stopper will not fit 
any other bottle you may have. Conse- 
quently the stoppers should never be inter- 
changed. Again, the stoppers of all rea- 
gent bottles, excepting sulfuric acid, should 
be paraffined, otherwise they are apt to 
stick, 

Do not lay down the cork of a reagent 
bottle while pouring out a solution, as the 
stoppers may become changed. Again, no 
solution but the one corresponding to the 
name on the bottle should ever be placed in 
the bottle. 

Another important ttem is that each bot- 
tle shall have its own particular place on 
the shelf, and always be put in its place; 
thus the amateur chemist will know exactly 
where to find the proper reagent, just as a 
printer knows where to find the letters in 
his case, by prearrangement. 


USE FOR AN ATOMIZER. 

An atomizer is a handy appliance to fur- 
nish a draft of air when drying precipitates 
or evaporating solvents like ether or chloro- 
form. The drying of precipitates and cry- 
stals can best be carried out when same is 
placed on a blotter to help absorb the 
liquid. 

“SPIRIT” SLATE-WRITING. 

Two thin slates are brought forth and 
offered for examination by the audience. 


The operator then places in between the 
two plates a small piece of chalk and hands 
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the two slates to some-one (it does not 
matter whom) to tie with a string or seal 
all around with scaling-wax. After a few 
minutes or so, thc slatcs are taken apart 
and Presto! there is found a message from 
the “spirit world” written with the chalk, 
which was placed in there by the 
“Medium.” 

The way it’s done is this: 

The chalk is of spcctal formation: it 1s 
made of chalk dust mixcd with iron-filings 
and a little glue. A strong (need not be 
very big) magnct is used to make the chalk 
move and write the message. ‘The 
“Medium” located the chalk by tipping the 
slatcs to one corncr and placing the mag- 
net under it. 


‘S/O1ES 





“Spirit” Slate Writing May Be Performed 
With This Simple Apparatus. The Chalk 
Container Could Very Well Be a Small Perfo- 
rated Ball Filled With Powdered Chalk. 
The Slates Should Be Held Horizontally. 


_This works better in the dark for the 
simple reason that the people will'not notice 
the magnet and its use. The darker the 


better. 
Contributed by GEORGE PASTC: 


MAKING THE MOST OF A LITTLE 
SPACE. 

It is most discouraging to have to 
spend half-an-hour finding tools and 
impedimenta before starting an hour’s 
work in the evening. The remedy is to 
have a place for everything, and keep 
everything in its place. Also, keep them as 
compactly as possible. A good deal of 
extra room can be got out of an ordinary 
cupboard by the exercise of a little inge- 
nuity. Things not often required should be 
kept on the top shelf. Perhaps there is 
still some space to spare. Then tack a 
piece of cloth or a large handkerchief in- 
side the top of the cupbeard, and screw in 
a couple of brass .crcw’ hooks a few inches 
from the ends. Scw a brass ring to eacn 
of the free corners of the cloth and you 
have a sort of cradle in which many odd 
things may be suspended by slipping the 
rings over the hooks. 

A dozen wooden soap or sugar boxes, 
stood one above another in a corner of the 
room, preferably in a recess, will do duty 
for a cupboard. Capital shclves can be 
made inside the boxes, using wood from 
the lids, while the whole structure can be 
effectually disguised during the daytime by 
covering it with a piece of dark colored 
material. Extra room can be made by fx- 
ing hooks to the outside edges of the boxes 
for things that can be hung up, whilc other 
odds and ends can be dropt into cocoa 
tins and the like tacked to the sides of 


the boxes. 
Contributed by Ho J|AGRAY. 
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Airplane Antenna 


NE of the most important 

parts of the antenna sys- 

tem in connection with air- 

plane radio work is the 

antenna reel, Electrically, 
the antenna system of a radio trans- 
mitter consists of a single trailing 
wire and a counterpoise. The an- 
tenna wire is lowered from the air- 
plane during flight by a hand reel 
and trails out to a distance of about 
300 feet, at an angle of 20 degrees 
to the fuselage. 

The antenna reel, as illustrated in 
Fig. 1, 1s so designed in order to 
stand all mechanical and electrical 
stresses under difficult service con- 
ditions. 

It is constructed entirely of the 
highest grade insulating material 
and will therefore stand the high 
antenna voltages which are devel- 
oped by the high power of the trans- 
mitter without leakage and danger 
to the operator. 

The drum of the reel will hold 
600 feet of stranded phosfor bronze 
or other antenna cable, i.e. if one antenna 
of 300 feet of wire is lost, an additional 
antenna of 300 feet is still available. It is 
provided with a revolution counter as 
shown in figure which indicates the number 
of turns or feet of antenna wire in use. 

It is also fitted with a brake or locking 
device, which is used to lock the drum 
when the reel is not in use. This brake 
may also be used to control the speed of 
the unwinding. The antenna wire is of 
tinned copper, and has a breaking strength 
of 400 pounds. 

To prevent chafing and breakage of the 
antenna wire near the weight when the 
antenna is reeled in, due to the swinging 
of the weight, a stiff phosfor bronze wire 
is connected between the antenna wire and 
the swivel hook. A swivel hook is placed 
at the end of the tail wire to prevent spin- 
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na Reel Device Fitted On Airplanes. 
The Length of Aérial Let Out Is Read Off Directly. 


By LIESTIEIR IF. RYAN 
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Arrangement of Airplane Antenna Reel On Outside of Cockpit. 
The Reel Is Self-locking and Also Indicates At a Glance How 
Many Feet of Aérial Cable the Aviator Has Let Out. 
Cable Runs Thru a Guide Tube As Shown. 

Sets Like Those Shown Were Used During the War. 


ning of the weight during flight. The 
weight is of lead, and weighs 134 pounds. 
It is of stream-line form to reduce wind 
resistance to a minimum. 

The insulators used are of trapezoidal 
shape and serve the purpose of insulating 
the guide tube from the airplane. The 
flattened end of the trapezoid is made fast 
to the copper tube; the opposite base is 
made fast to the airplane fuselage. 

To prevent sparking or grounding of the 
antenna to the cowl a cowl insulator is 
used. It is made of bakelized canvas, six 
inches in diameter, with holes near its 
perifery for lashing to the cowl. 

When installing the antenna system on a 
‘plane, great care must be taken to provide 
sufficient insulation against the high volt- 
ages developed by the transmitter. As a 
rule, the antenna reel is mounted outside 
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Thousands of 


Two Sizes of Airplane Antenna Reels Are Here Illustrated. 
Heavy Insulating Support Studs by Which the Device Is Supported. 


Wy, 


Reels 


of the fuselage on the right-hand 
side of the plane, as here shown. 
It is attached to two vertical pieces 
of wood which are lashed to the 
upper main and_ seat longerons. 
These pieces contain holes corre- 
sponding to the four attachment legs 
of the reels, and thru which these 
legs extend to the inside of the 
fuselage. The circular bakelite nuts, 
as shown in figure, secure the reel 
posts to these uprights. The copper 
guide tube thru which the antenna 
cable slides after leaving the reel is 
supported beneath and rearward 
from the antenna reel at an angle 
of about 20 degrees to the fuselage. 
It extends 6 inches beneath the 
fuselage, and is separated by in- 
sulators. 

The connection between the an- 
tenna helix on the set and the an- 
tenna guide tube is as follows: The 
antenna helix is connected to the 
lower end of the cowl insulator as 
shown in figure by rubber-covered 
cable. The cowl insulator is con- 
nected with the antenna guide tube by means 
of a six-foot length of 0.180-inch copper 
tubing. The antenna wire is connected to 
the antenna reel by means of a hole thru 
the bakelite shaft on which the handle is 
fastened. 

When properly installed, the antenna 
system should cause no trouble. The an- 
tenna reel may safely be operated while 
sending and is without doubt one of the 
most ingenious and novel features devel- 
oped in airplane radio transmitters. This 
type of antenna reel is used in conjunction 
with the airplane transmitter described in 
the July issue of the Radio Amateur News. 

The modern practise in airplane radio- 
telegraphy and telephony calls for the use 
of two antenna cables, let out from either 
side of the airplane. These cables have 
weights as usual. 


The 
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llow I Imvented the Crystal Detector 
By GREENLEAF WISITTIER PICKARD 


SPECIALLY WRITTEN FOR THE “ELECTRICAL EXPERIMENTER” 


N 1874 Prof. Ferdinand Braun dis- 
covered unilateral conductivity in a 
number of the natural metallic sulfids, 
such as pyrite, galena and chalcopy- 
rite His observations were limited 

to the application of battery current to 
metallic contacts on the minerals, and he 
noted that a materially larger current 
would flow in one direction than in the 
other. Five years later, in 1879, Prof. D. 
E. Hughes, while experimenting with a 
carbon microphone, discovered that it was 
affectcd by a distant spark discharge, altho 
there was no wire connection bctween the 
circuits. Altho Prof. Hughes did not pub- 
lish an account of his expcriments until 
1899, he exhibited his apparatus in opera- 
tion, over distances as great as 1,500 feet, 
to many of the prominent English phy- 
sicists, including Preece, Crookes, Stokes 
and Dewar. A glance at the circuit em- 


ployed by Prof. Hughes in 1879 will show 
that he had the principal elements of the 





Hughes 1879 Detector System. B Is the 
Transmitting Battery, C an Inductance Coil, 
1 a Mechanically Operated Interrupter and E 
a Ground Connection. W is the Receiving 
Aerial, M a Carbon Microphone, T a Tele- 
Phone Receiver and E! a Ground Connection. 
Hughes Discovered that the Carbon Micro- 
phone Was Affected by a Distant Spark 
Discharge. Fig. 1. 


system re-discovered by Marconi in 1895. 
Undoubtedly, if Prof. Hughes had had 
proper encouragement at the time, he would 
not only have anticipated Hertz in the 
discovery of electric waves, but also Mar- 
coni, in their wonderful application to 
Radio-telegraphy, and so have altered con- 
siderably the course of scientific history. 
Our immediate interest in Prof. Hughes’ 
work is, however, his detector. As my il- 
lustration shows, it consists of a micro- 
phonic contact, directly connected to a tele- 





Early ‘“‘Carbon-Steel’’ Microphone Detector 
Used by the Author in 1902 at the Cape May, 
N. J.. Wireless Station. 





Dr. Greenleaf Whittier Pickard, Inventor of 
the Crystal Rectifying Detector. He is Well- 
Known as an Electrical, Telephone, and Radio 
Engineer and Has Taken Out Numerous 
Wireless and Other Patents. He Has Tested 
31,250 Crystal Detector Combinations. 


phone receiver, and without local battery. 
It is the germ of the crystal detector. 


The Coherer 


In 1898, when my work in Radio-com- 
munication began, there was but one detec- 
tor—the coherer. To the early workers in 
this field, the coherer was the béte noir of 
radio-telegraphy; the principal obstacle to 
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EW inventions in radio have been made 

which proved of such tremendous Importance 

to the young art than the Crystal Detector, 
invented by Dr. Greenleaf Whittier Pickard. In 
the olden days of the coherer, when we were 
still groping in the dark, only comparatively 
small distances could be bridged. The tnvention 
of the Crystal Detector may be said to have 
opened up an entirely new era in radio, for 
with the coming of this detector great distances 
were easily bridged and almost perfect com- 
munication was possible at all times. “Wireless” 
had arrived. 

But you will want‘to read the story of how Dr. 
Pickard invented the Crystal Detector yourself. 
it is a historical classic. We promise you 
twenty minutes of most unusual as well as in- 
structive reading.—EDITOR. 


IAAT A 


assured and speedy communication with- 
out wires. Despite its unpleasant idiosyn- 
crasies, the coherer had our deep respect, 
first because it was the only thing then 
known which worked, and second because 
of its supposed extreme sensitiveness to 
electrical oscillations. In the absence of 
any quantitative measurements, it was gen- 
erally assumed that the received energy in 
radio-communication was so infinitesimal 
as to absolutely preclude its measurement 
or even detection by ordinary means, such 
as galvanometers or telephones, even if 
by some means it could be converted «nto 
a form suitable for these instruments. 
Altho in some of the early laboratory work 
with electrical waves various forms of 
thermo-couples and bolometers were used, 
the practical workers never considered 
these as possibilities in actual radio-tele- 
graphy, because of the supposed extremely 
minute. character of the received currents, 
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to which such a device as the coherer could 
alone respond. In common with the other 
workcrs at that time, I held the same view 
of radio reception, and spent much time in 
attempts to improve the coherer as to regu- 
larity of action. 


The Microphone Detector. 


Much of the trouble in coherer working 
arose from the adjustments of the coherer 
adjuncts, the relay-tappcr-recorder trio. 
Realizing this, in the latter part of 1899 
I began experiments with a sinylc contact 
cohcrer, m series with a battery and tele- 
phone recciver. I soon found, as several 
others did at about the same time, that a 
simple carbon stecl microphone consisting 
of a sewing needle resting lightly agiinst 
a carbon block, in series with a cell or two 
of dry battery and a tclephone receiver, 
formed a most cffective detector, exceeding 
the coherer in sensitivcncss, speed of work- 
ing and reliability, And, best of all, I 
found that this combination permitted a 


Metal port 


: Silicon 


The ‘Silicon’? Detector—A Good Old Stand- 

by of All Radio Operators. Invented by Dr. 

Pickard at an Early Date. It Involved a 

Sharp Metal Point in Spring Contact With 
a Piece of Fused Silicon. 


considerable degree of discrimination be- 
tween Morse signals and static, which was 
not possest at all by the coherer-relay- 
tapper-recorder combination. All was fish 
that came to the coherer net, and the 
recorder wrote down dot and dash com- 
binations quite impartially for legitimate 
signals, static disturbances, a _ slipping 
trolley several blocks away and even the 
turning on and off of electric lights in 
the building. Translation of the tape fre- 
quently required a brilliant “imagination !” 

Altho the microphone dctcctor was a 

(Continued on page 360) 
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Dr. Pickard’s ‘‘Micrometer Adjustment” De- 

tector. Can be Used With Any Crystal and 

the Cup Adjusted With Precision in Any 
Direction While in Use. 
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A Review 


ADIO-TELEPHONY has been be- 
fore the public so frequently of late 
that an article describing the mod- 
ern scientific apparatus that has 
made it possible would not go amiss, 

it is believed. No one man can claim the 
credit for discovering “radio-telephony,” 
but electromagnetic waves of so-called 
“radio” frequency were first intentionally 
produced and studied by Hertz who was 
guided by the electromagnetic equations de- 
duccd by Maxwell, constructed some 
twenty years earlier. The first radio 
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Battleship Radio-telephone Set—Schematic Circuit Diagram. 


tor Circuit, Talking Key, etc, 


telegraphic outfit was produced by Hertz, 
and improved by the discovery of the 
coherer by Brown, and of the invention of 
the present form of antennae first by Tesla, 
followed by Marconi, which allows the 
radiation of large power by long waves. 

At an carly date it was realized that a 
crystal detector in combination with a tele- 
‘phone would producc in the telephone, cur- 
tents whose amplitudes varied approxi- 
mately as the amplitudes of the received 
high frequency wave, and consequently if 
the amplitude of this wave could be varied 
at the transmitting station in accordance 
with speech, radio telephony would be 
possible. 


The receiving apparatus was therefore in 
existence and all that was necessary was a 
means of varying the amplitude of the 
transmitting wave. In regular wire 
telephony, the amplitude is so varied by 
microphones, and of course this device was 
at once applied to radio-telephony. The 
great trouble lay, however, in the fact that 
microphones, even when especially designed, 
cannot easily he made to carry large cur- 
rents and still function properly. Because 
of this handicap, numerous voice-operated 
resistance-varying devices appeared. Using 
methods of this kind, considerable success 
was obtained, and in 1912 Vanni succeeded 
in telephoning 1,000 kilometers. 


During the years of 1912 to 1914, a great 
deal of research work was carried on in 
connection with the use of the audion in 
radio-telephony, and in 1914 it was decided 
that the apparatus was sufficiently de- 
veloped to warrant an attempt at long range 
wireless telephony. These tests were so 
successful, that the Navy Department 
erected an experimental station at Arling- 
ton, Va. The type of power bulb used 
is shown in Fig. 1. The current, by which 
the filaments were heated, was supplied bv 
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a local power company and brought by 
underground cable to the station. 
Alternating current was used for heat- 
ing the filament and any possibility of the 
superposition of a 60 or 120 cycle note, due 
to the frequency of this current, was eli- 
ininated by the use of a special scheme of 
connections. Between the plate and the 
filament of the power tube a constant volt- 
age of about 500 volts was imprest. It 
was obtained from one of the motor gen- 
erators used by the Navy in operating the 
large Poulsen arc, with which they were 
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Showing Microphone Modula- 


Note How the Vacuum Bulbs are Connected on Parallel. 


then transmitting to Darien and other re- 
mote points. 

The immense racks containing the power 
tubes are shown in Fig. 2. At the left in 
this figure is the remote control for oper- 
ating the motor generator set in the main 
Navy radio station at Arlington, and also 
for metering the currents used for lighting 
the plant and other such auxiliary purposes. 

The first opportunity to demonstrate the 
use of wireless telephony in war was pre- 
sented early in 1916. After several trials 
and experiments, the first radio telephone 
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Schematic Circuit—Airplane Wireless Telephone Set, U. 
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set installed on a battleship was placed on 
the U. S. S. New Hampshire. This set dif- 
fered from the one in Arlington only in 
size. The set was installed on the lower 
bridge deck, and the telephone transmitter 
and receiver were mounted on the bridge 
itself. This allowed the captain, while on 
the bridge, to converse without leaving his 
post. 


After many successful trials, it was de- 
cided to install two experimental sets on 
other battleships and give the operating 
staff an opportunity to investigate and cri- 
ticize them. These sets were installed on 
the battleships Arkansas and Florida at 
Guantanamo, Cuba, the first part of Feb- 
ruary, 1916. It was found entirely prac- 
ticable to hold a two-way conversation be- 
tween vessels over 30 miles apart. There 
is no reason to think that this was the limit 
of communication as some of these con- 
versations were overheard in Jamaica, a 
distance of 175 miles. No attempt was 
made for range as that was not the object 
in building these sets. 


Each set consisted of a transmitting and 
receiving set complete with motor-gene- 
rators. An extension circuit was provided 
so as to allow placing a hand set in the 
captain’s cabin. The normal position of 
the antennae was connected to the receiv- 
ing set in order to hear incoming signals. 
When it was desired to talk, a push but- 
ton operated a solenoid switch which con- 
nected the antennae to the transmitting set 
and started the motor-generator. This 
Operation consumed only a fraction of a 
second. The wave length range of this set 
was from 600 to 1,200 meters. The com- 
plete circuit is shown in Fig. 3. 


The greatest success with radio-tele- 
phony has been accomplisht in connection 
with military work in the air. On May 
22, 1917, Major General Squier, Chief Sig- 
nal Officer of the Army, called a confer- 
ence at Washington to consider the feasi- 
bility of intercommunication between air- 
planes while in flight by means of radio- 
telephony. There were present at this con- 
ference, besides General Squier, Colonel 
Rees, of the Royal Flying Crops of Great 
Britain, Captain, now Colonel, C. C. Culver, 
of the Signal Corps, and Major, later Lieut. 
Colonel, F. B. Jewett, and Captain, later 
Major, E. B. Craft, who had been assigned 


(Continued on page 369) 
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S. Signal Corps—Type SCR-68. 


Receiving Circuits Are Shown. “X” Indicates the Clever Vacuum Bulb 
Regulator for Maintaining the Dynamo Voltage Constant. 
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American Radio-Telephone Apparatus 
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AMERICAN WIRELESS TELEPHONE APPARATUS DEVELOPED AND USED DURING THE WAR. 


Fig. 1—Type of Vacuum Tube Oscillator Used in Long Distance Radio Telephone Work. Fig 2—Remarkable View Showing the Vacuum 
Tube Rack in the Radio Experimental Station at Arlington, Va. Note the Large Number of Rheostat Regulators for Controlling the Filament 
Currents of the Various Tubes. Several Hundred Tubes Were Available in This Laboratory, Any One or All of Which Could Be Used at 
One Time. Fig. 4—Front View of Transmitting and Receiving Set Used for Wireless Telephony by the U. S. Signal Corps. The Vacuum 
Tubes Are Safely Enclosed Within the Cabinet, and Their Degree of Luminosity Is Visible Thru the Oval Glass Windows in the Upper 
Right Hand Corner in the Panel. Fig. 5—This Shows the Complete Radio Telephone Equipment for Two-Place Airplane Service. Note 
the Two Helmets Fitted With Wireless Receivers and the Breast-Plate Transmitters, Specially Designed to Shut Out Noises From the 
Engine. The Wind-Driven Generator Is Shown at the Left. Fig. 6—View of Wind-Driven Radio-Telephone Generator with Stream-line 
Cover Removed, Showing Vacuum Tube Which Regulates the Voltage and Keeps It Constant at All Speeds,—an Extremely Clever Invention 
Due to an American Engineer. Fig. 8—An Assembled View of Various Apparata That Go to Make Up a Standard “Submarine Chaser” 
Radiophone Equipment. A Loud-Speaking Receiver Is Connected to a Three-Stage Vacuum Tube Amplifier. Fig. 9—This View Shows 
the “Submarine Chaser’? Type of Transmitting and Receiving Set for Radiophony. Fig. 10—Shows One of the Gigantic Antenna Tuning 
Transformers at the Radio Experimental Station, Arlington, Va. The Secondary of the Tuning Transformer Is Moved In and Out of the 
Primary, by Means of Cables Which Run to Control Wheels in the Apparata Room. Some of the Most Important Radio-Telephone and 
Telegraph Researches Carried Out During the War Were Performed at This High Power Government Wireless Station. 
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Concentrated or Loop 
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By Prof. Lloyd M. KAmoll, A. M. 


EVERAL freaks and dreams of 
radio experimenters before the war 
have been realized in a device de- 
veloped by the writer, in connection 
with the 4th Naval District. Not 
only does the device eliminate a large 
amount of interference from other sta- 
tions of the same wave length, but like the 
Rogers underground system, eliminates 
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The Author and One of His Loop Aérial 
Radio Receiving Sets. 

static as well, and being in a highly con- 

centrated form it brings the outfit within 

the reach of the Radio Amateur. It is 

specially useful for the city wireless “Bug” 

who has limited space or a fussy landlord 





to contend with. Jt is no longer necessary 
to put poles on some high building, string 
aérials over large areas of ground nor 
even to tap an old ’phone line. The dream 
of the experimenter that some day he 
might put a nail in a flower pot for a 
ground and run a wire to a nail on the 
wall of his room is eclipsed and now the 
camper or tourist can pack a grip and be 
sure of always being in radio touch with 
the world. 

Many operators will recall how it was 
easier to get certain stations when the 
acrial was disconnected from the set. 
This freak (?) set the writer and his 
friend, Mr. T. Appleby, to work to solve 
the problem of receiving regularly without 
an aérial and their results were put at the 
disposal of the government with the de- 
claration of hostilities, and is only now 
being made public. Mr. (now Lieut.) Ap- 
pleby discovered that the device had a 
strong directional effect. Later the writer 
concentrated the apparatus and discovered 
the way to eliminate static as well. 

The extreme simplicity of the outfit is 
one of its most striking features. In fact 
the amateur has all the parts needed and 
early systems employed very much the 
same features but on a large scale. A loop 
of wire of proper proportions, a detector 
(a vacuum tube is most sensitive but not 
necessary), a pair of ‘phones, the proper 
connections, and there you are. In the 
photograph may be seen a set in operation 
receiving on 2,500 meters wave length. 
Fig. 2 shows the receiving hook-up em- 
ployed. As stated before there is a decid- 
ed directional effect and if the loop is 
mounted in a vertical plane and rotated 
around a vertical axis, a remarkable fact 
is noticed. For example, suppose Fig. 5 
to be taken as the circle described by the 
loop. Now if the signal is coming from a 


Various Hook-ups of Prof. Knoll’s Radio Receiving Apparatus Involving Loop Antennae. 


Activities of the Loop Antennae. 
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point along a line 210° from North, then 
if the end of the loop connected to the 





Some of the Author’s Loop Antennae. A 
Smatt Aériat of This Type Has Picked Up 
Messages From Stations 200 Miles Away. 


grid of the audion or v. t. moves from A 
to B, there will be an increase and then 
a decrease in the intensity of the signal; 


(Continued on page 362) 
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O begin with, let it be known that 

the author spent sixteen long, 

weary months with the United 

States Destroyer flotilla based in 

Queenstown, Ireland, and therefore 
feels competent to write the following few 
remarks. 

The American dcstroyers arrived in 
Queenstown, Ireland, on the fourth day of 
“May, 1917, after a ten-day trip across the 
Atlantic, during which time our radio trans- 
mitting apparatus was not used more than 
three or four times. You see, when we left 
the States we had no idea of what we were 
going into. Our idea of the German sub- 
marine question had been entirely derived 
from reading the newspapers. Conse- 
‘ quently, we imagined that we would sce a 
dozen or so a day, and that when a mer- 
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A ‘fLime-juicer’’ (English Sailor) 

Operator Trying to Decipher 

Blankty-Blank the Yank’s Code 
Means. 


Message 


chantship used her radio, several sub- 
marines got her position by a direction- 
finder, and sallied forth to attack her. 
Naturally, we were very quiet with our own 
radio instruments, and were terribly dis- 
appointed when we reached port without 
seeing a single “sub.” 

When we reached Queenstown, the 
British Admiralty Authorities came aboard 
to look us over and to hold a conference 
with our officers. One of the results of 
the confcrence was the determination to 
use the British method of radio-eommuni- 
cation. They called it W/T (Wireless 
Telegraph). Of course, the code was the 
same, but there the resemblance bctween 
the two systems ended. And perhaps you 
think it was easy to forget, after years 
of thoro training, the things that came as 
second nature to us and to substitute ab- 
solutely new stuff—it was not very simple. 

And when it came to working with the 
“Limy” (British) ships and stations—my, 
my! They sent at the terrific speed of six- 
teen to twenty words per minute. Twenty 
words was their high speed limit. The 
Ameriean operators who first went over 
there were all picked mcn, and their speed 
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By A. Al. WHEDON 


A Radio Operator’s 
Experience Chase 
ing the U-Boats 


varied from twenty-scven to thirty-four, 
and to come down to sweet sixteen, once 
again meant hard work! 

But gradually, as we operated with them, 
their receiving speed increased, and _ like- 
wise did their transmitting spced, and again 
our troubles were increased. Very few of 
you, probably, have ever heard a “Limy” 
spark in action, but most of you are fairly 
familiar with the sound of a low frequency 
buzz-saw, and believe one who knows, there 
is not enough difference between them to 
be happy about. And then, when _ they 
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Don’t Look at this Scene too Long or You’ll 
Get Seasick. It Represents What the Radio 
Room on a ‘‘Destroyer’’ Looks Like In a 
Heavy Sea. 


started to speed up on a spark like that— 
can you imagine it? 

Another trifling (?) detail (?) that 
bothered us was the fact that everybody 
and everything dashed off on the one wave 
length—600 meters. And altho there was 
an order out to the effect that radio work 
was to be reduced to a minimum, very 
few people ever took any notice of it. 
Consequently, in the Irish Sea there was 
an awful mixup, for on the English coast 
there are Liverpool, Fishguard and Land's 
End. Opposite them, a few miles away on 
the Irish coast, there are Belfast, Dublin 
and Queenstown, and when all of these 
stations are trying to work on the same 
wave length, to say nothing of all the ships 
in the Irish Sea, there is, to sav the least, 
a little interference. But as the English 
boats are not equipt with an efficient wave 
changer, as are all our boats, nothing was 
ever done about it. Gradually the problem 
resolved itself into the equation: “The guy 
with the most power wins,” for nobody 
would ever keep quiet long enough to let 
the other fellow work. There was a time 
when I, personally, had a message to send 
to Liverpool. It took 5 K. W. for 100 miles. 
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The English are not renowned for their 
quick perception. We found that fact out 
to our sorrow. Altho “playing flats” (un- 
authorizcd conversation) is not permitted 
in either Navy, there are times when it is 
neccssary to talk to the other fellow about 
a message, or on similar subjects. Of 


.course, such convcrsation must necessarily 


be as short as possible. In the U. S. Navy 
every word is abbreviated in this unofficial 
conversation. For instance, one operator 
wants to ask another “\\hat is the check 
on message number one?” It would be 
transmitted: “Wht ck msg one.” After the 
answer would come “Tks” for “Thanks.” 

There was an occasion when my ship, 
the U. S. S. Conyngham was in company 
with the H. M. S. Snowdrop, a boat of the 
“sloop” type, developed during the war. 
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The Radio Room on the ‘‘Destroyer’’ Had a 

Leaky Ventilator in the Roof. What Didn't 

Happen in Those Two Awful Days Off Brest, 
France,—COULDN’T. 








My sending set wasn’t working any too 
well, but as I had a long message to send 
him, I decided to make a try at it. So I 
opened up and started. Very shortly I 
began to miss sparks, so I signalled over 
“ST BI 5 TRANS BRAN DWN,” mean- 
ing “Stand by for five minutes. My trans- 
mitter is broken down.” There was com- 
plete silence for a few seconds, while he 
tried to puzzle it out. Then he came back 
with a great big question mark. I thought 
it possible that I had been a trifle speedy 
for him, so I made a hasty connection 
and sent it again, more slowly. More 
silence. Then more question marks. By 
that time I had fixt my set up, and was 
just about to start in on friend “lime- 
juicer’ with the message, when he came 
across with the conventional signal for 
“Your Morse is unreadable. Put a com- 
petent W/T operator on watch.” That was 
all the thanks I got for trying to tell him 
to wait a minute. 

There may be some of you who think 
that radio in the Navy is a soft job. Well, 
it is—on a decent sized ship that knows 
enough not to roll and pitch a// the time. 

(Continued on page 367) 
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How to DevelopYour Inventive Ability 


By JAY G. HOBSON 


(Author of “How to Finance and Manufacture a Patent’) 


FTER many years of careful re- 
search into the mysteries of the 
human mind psychologists have 
concluded that every normal person 
is an inventor by nature, having 

aiventive faculties to a certain degree. 


CLEAN KNIFE. FORK AND SPOON DISPENSER 
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The Automatic Restaurant Is a Clean Place 

To Eat, Isn’t It? But Why Must We Allow 

People With Dirty Hands To Fumble Around 

In the Spoon, Knife and Fork Receptacle? 

Why Not Invent a “‘Dispenser’’ for the ‘‘Eat- 
ing Tools?” 


Many have developed these talents 
further than others, but the fact that we 
are all inventors naturally is of great im- 
portance to every one aspiring to create 
something of value to mankind and them- 
selves. While we are assured that each 
individual 1s capable of creating, improv- 
ing and originating new and useful things, 
yet most of us find considerable difhculty 
in deciding upon the best and surest course 
to pursue in order to develop our inven- 
tive qualities to a point of efficiency neces- 
sary to cash our ideas for their full worth. 

Inventive ability is simply the power of 
close observation, scrutiny, imagination and 
analyzation of material things as they exist 
with the wav they might be made to exist, 
if constructed in a different form. All 
things have at some time or other been the 
result of some dreamer’s or some thinker’s 
imagination and—observation crystallized 
into a mental picture, then developed until 
it has merged into actual form, a complete, 
improved article of practical worth. 


The practise of observation, imagination, 





Why Can’t We Go to the Theatre and Find a 
Clothes Compartment in the Back of the Seat 


That Disappears Into the Basement When 
You Sit Down? Nobody Ever Thought of It! 





constructive investigation and analyzation 
will develop this inventive ability and in 
time make it both perfect and prolific. But 
there are certain proven ways that help 
this development more than others. Idle 
curiosity over. things will not promote the 
inventive training and is not constructive 
observation or investigation. Investigation, 
observation and analyzation must be done 
systematically and with a sincere aim in 
view. There must be a serious desire for 
betterment and improvement in mind_ to 
find that improvement or invention worth 
while. 

The great revolutionary inventions ‘are 
few and far between, but when they do 
appear it is evident that some sincere mind 
has striven to create a working device of 
his mental picture which was undoubtedly 
conceived by a fervent desire to produce 
an improvement over unsatisfactory con- 
ditions as they were in the time of the 
conception. Or probably it was the aspira- 
tion to give the world a device that would 
save unnecessary labor, prolong life, or im- 
prove commercial intercourse for big busi- 
ness.- However, it is establisht that to 
originate or create improvements of value, 
one must train his mind and imagination 
to picture things as they should be and 
then stick to his mental idea until it suc- 
cessfully matures into a practical device of 
certain operation. 

There are numerous examples of inven- 
tive development but for illustration we 
will consider only a few. Elias Howe first 
observed the pressing need for a machine 
to do the tedious labor of sewing that in 
his day was entirely done by hand. After 
observation came investigation of his idea, 
then a mental picture or imagination of a 
machine capable of producing the desired 
result, then came analyzation of mechanical 
movements necessary to replace the human 
hand, and finally after years of discourag- 
ing effort he succeeded in designing and 
perfecting a model that not only did what 
the human hand would do but did it in one- 
fifth the time. It took Howe years to per- 
fect his first machine mainly because in 
those days the art of mechanics was only 
in its infancy, which necessitated his work- 
ing out of every mechanical detail. Today 
it is far easier for the inventor. He can 
conceive the idea, sketch plain plans and 
drawings and secure assistance to perfect 
the mechanical details. There are more 
and greater opportunities to become in- 
ventors today than ever. There is more 
money to be made and quicker.  Flias 
Howe did not labor in vain as his invention 
made nearly two million dollars in royal- 
ties: 

The incident of the hair pin and how 
its inventor observed his wife bending a 
straight hair pin to prevent it from coming 
out of the hair is a much hackneyed ex- 
perience. But only recently an alert young 
man in Chicago conceived the idea of plac- 
ing a hump in the neck of the old-fash- 
ioned hair pin to prevent it from coming 
out of the hair. A patent was obtained 
upon this extremely simple idea, they were 
offered to the feminine public in attractive 
packages and now sell by the millions. To 
date the inventor has made hundreds of 
thousands out of his simple little improve- 
ment, which only goes to prove that noth- 
ing is too small or too simple for our 
consideration and observation, if we would 
become successful inventors. 

The simple ideas are, as a rule, more 
prolific and prevent infringement to a 
greater degree. After an idea is received 
the inventor should strive to picture it in 
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the simplest possible form. Simplicity in 
invention ts the secret of patent success. 

There are five distinct ways in which 
the mind receives inventive ideas, namely 
thru the five human or physical senses; 
sight, taste, smell, feeling and hearing. A 
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Why Not Invent a Simple and Reliable 
Garage Door Opener? Thousands of Auto- 
ists Everywhere Wilf Not Only Bless You for 
It, But Will Buy Them by the Hundred. But 
It Must Be Cheap in First Cost and Mainte- 
nance. 

person may see an improvement and patent 
it, or taste a flavor and create a better one, 
or smell an odor and design a device to 
eradicate it, or hear a situation and replace 
it with a different one. 

All inventions have entered the inventor’s 
mind thru one or more of these five ideas- 
carrying channels before materializing into 
completed form. The mind 1s the oven or 
incubator for hatching these inventive 
germs and forming them into practical 
articles for earthly use. Therefore to de- 
velop one’s inventive faculties it is neces- 
sary to develop both the five human senses 
and also the mind. that controls them. 

For the purpose of suggesting an effec- 
tive method of development I will now ask 
the reader to join me on a little inven- 
tive expedition up among the clouds of 
creation. 

Our first imaginative stop will be in the 
office of a modern business man who is 
branch manager for a large eastern cor- 
poration. It is noon time and our friend 
decides to go out to lunch. We follow him 
down the avenue to a cafeteria. He en- 


(Continued on page 338) 
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Can You Identify Yourself In a Strange City? 

You Could Do So With the Simple Pocket 

Case Here Shown, Containing Your Photo, 

Signature and a Cancelled Check Endorsed 
By You. 
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Magnetic Razor. 


1,299,096, issued to Butler 
Ames. ) 

A very ingenious idea is this mag- 

netic razor, which makes the clean- 

ing of safety razors a very simple 


(No, 
























vL¢ 


SSN 





SSS ON 





process, as the retaining cap over 
the razor blade may be _ instantly 
removed by pulling it off the magnet 
cores. The cap and blade members 
of the razor are adapted to be held 
in position by a guard member, by 
magnetic flux passing from one pole 
of the bi-polar magnet to the other 
pole, thru the blade and cap, which 
members are made of steel or other 
magnetic material. 


Tidal-Power Motor. 
No. 1,304,238, issued to Judson E. 
_ Wright.) 
In this tide-motor the inventor 
makes use of one or more floats, 





which rise and fall with the tide. 
The alternate up-and-down move- 
ments are made use of thru a pair 
of gear racks, acting alternately on 
a pinion or gear wheel as_ shown. 
One of the racks acts on the “‘up- 
ward”? motion and the other on the 
“downward” motion, thus presery- 
ing a continuous rotary motion in 
the power wheel. When the action 
of the tide is low or nil, the power 
is maintained by a series of spheri- 
cal weights acting on a bucket wheel 
connected with an auxiliary power 
member. These weights are carried 
to a higher level by the regular tidal 
motor thru a bucket conveyor. 


Electric Soldering Device. 
(No. 1,304,545, issued to Frederick 
Costello. ) 

This soldering device comprises a 
tubular holder resembling a pencil 
or pen holder, thru which the wire 
or strip solder is applied to the 
work to be united. This holder 
also carries a circuit-closing switch 
for the primary of a. step-down 
shown, and_ also 


transformer, as 





knurled “solder feeding’ wheels. 
The electricity is used only in actu- 
ally heating the solder when the 
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same is placed in contact with the 
work to be united by this clever 
arralugement. rclay serves to 
open and close the primary cireuit 
of the transformer it the manner 
evident. 


Raising Submarine Vessels. 
(No. 1,303,912, issued to Hideo 
Katayama.) | ; 

A clever idea for raising sunken 
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I 
vessels by means of aircraft of the 
balloon or other type. In the first 
place, the surface of the upper deck 
portion of the sunken vessel is cov- 
ered with a wedge of special pyra- 
midal structure, so that when the 
balloon or other aircraft is con- 
nected with the wreck, as by means 
of slings, the buoyancy of the bal- 
loon may be utilized to greatest 
advantage. The slanting roof struc- 
ture reduces the resistance of the 
body as it is lifted up thru the 
water. 
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Electric Semaphore for Autos. 


(No. 1,299,361, issued to Hyman 
Lieberman.) 
An electromagnetically operated 


semaphore for automobile signaling, 
two of which inay be used on the 
car, one on the right and left, re- 
spectively. The device works by 





lazy fangs. 
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means of a lazy-tongs arrangement 
connected up to an electromagnet or 
solenoid. The driver has simply to 
close the electromagnet circuit with 
a foot-controlled push-button, when 
the electromagnet, becoming’ ex- 
cited, causes the lazy-tongs to act, 
thus projecting the hand about two 
feet. At night the hand may be 
illuminated by an electric lamp in 
the palm, which can be seen from 
either front or rear, and also the 
fingers can be illuminated by a 
small electric light placed on each 
firger, 


_Electric Whistle for Toy Railroads. 
(No. 1,303,117, issucd to William 
C. Roe.) 

This invention covers a design for 
a small electric whistle simulator, 





for clectric toy railroads. A special 
circuit controller in the form of an 
auxiliary track member is provided. 
in the design here illustrated and 
described, so that as the locomotive 
and train pass over this auxiliary 
contact placed between the rails the 
whistle simulator circuit will be 
closed and the device actuated. The 
instrument is constructed in the 
form of a buzzer so as to give a 
high, shrill note, similar to a 
whistle. 





Electric Gas Detector. 
(No, 1,304,208, issued to Gilbert A. 
Shakespear.) 

The definite rate of loss of heat 
from a body exposed to the gaseous 
mixture is employed as the detecting 
and measuring agency. A Wheat- 
stone bridge circuit is utilized, in- 
cluding a pair of electrically heated 
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wites, one of which is surrounded 
by the gas to be tested, while the 
other is surrounded either by air or 
by any other gas, which can serve as 
a ‘“‘standard” for comparison. <A 
galvanometer is used to adjust the 
Wheatstone circuits to a state of 
balance. 





Zigzag Carbon Resister. 
1,298,421, tssued_ to 
Thomson.) 

The present resister device ren- 
ders the carbon element of the 
resister immune to oxidization, thus 
restoring the slotted member so as 
to maintain its original resistance at 
all times. To do this the slots of 
the resister are filled with a mate- 
rial having coefficient of expansion 
and contraction nearly identical to 
that of the carbon forming the re- 
sister. Fuzed aluminum oxid and 
silicon carbid in its crystalline form 
have proven useful for the purpose. 


PI | 


(No. John 




















4 
eee ete Ne ey 


ee a 








tl 





WWwWw.americanradiohistorv.com 


ool 


- tui inh 

tl : 4 
ayn Un 
meee AL AE 


Toa; il 


Telephone Call Recorder, 


1,299,154, issued to Arthur 
Engelberg. ) 

This invention relates to an elec- 
tromcchanical device comprising a 
spring motor which will uurecl a 
Pape tape, and at the same time, 
»y means of an electromagnet, cause 
to be recorded on the tape any tele- 
phone numbers of parties which may 
have called while the owner was 
absent. This device would seem to 


(No. 





lave considerable promise, and if 
taken up by the telephone coin- 
panies should prove of great value 
as a time saver. The spring motor 
and electromagnetic recording de- 
vice is controlled from the telephone 
exchange by ‘‘Central.’” Many 
times people call a party, only to 
find “that the line is busy” or else 
that “‘they do not answer,’’ al! of 
which wastes a good deal of time in 
the busy man’s day. If the number 
calling was recorded in the office of 
the absent party, then upon their 
return they could call back the num- 
ber in question. 


Magneto Pocket Lamp. 


(No... 1,301,995, issued to ‘Marc 4; 
Pattay and Eugene Jaquemont.) 


‘This is a clever 
idea in magnetn 
electric pocket 
lamps, and rep- 
resents several 
improvements 
over those here- 
tofore proposed. 
Not only is it 
provided with a 
mechanism for 
spinning the 
armature of a 
small magneto 
generator, which 
develops the 
necessary cur- 
rent for lighting 
the lamp, by 
means of a re- 
ciprocating rock- 
er arm, but it is 
also provided 
with a continu- 
ous circular 
movement crank 
operated inde- 
pendently 
whenever 
sired by means of a change-over at- 
tachment. The device is ingeniously 
worked out, so that for ordinary 
lighting purposes it is but necessary 
to squeeze on the flexible casing of 
the pocket lamp, which causes the 
armature of-the dynamo to be spun 
rapidly. No batteries are necessary, 
and by the arrangement of the mech- 
anism in this lamp it would appear 
that the light should be practically 
continuous. 








Our Amateur Laboratory Contest is open to all readers, whether subscribers or not. 
To increase the interest of this department we make it a rule not to publish photos of apparatus unaccompanied by that of the owner. 
We pay $3.00 each month for the best photos. 


ratus. 


ferred to light-toned ones. 
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Address the Editor, “With the Amateurs” Dept. 


‘Amateur Klectrical Llalboratory’? Contest 


THIS MONTH’S 


PRESENT herewith two photos of my laboratory and one of 

myself. My chemical laboratory has over 150 solid chemicals 

and about 100 different solutions. The glassware consists of 
beakers, Erhlenmeyer flasks, funnels, condensers, burettes, hydro- 
meters, evaporating dishes, crucibles, graduates and retorts. It 
also includes a ‘French’? microscope, a balance, and many other 
apparata too numerous to mention here. My “Electrical Labora- 
tory” consists of various motors, generators, condensers, wireless 
transmitting and receiving apparata now in construction, also a 
switchboard under construction, 4% K.W. transformer coil and a 
two-inch spark coil. Unfortunately all of my ‘‘Electrical Labora- 
tory”? did not get into the picture-——H. C. Smith, 3816 8. Honore 
St., Chicago, Il. 


HONORABLE MENTION (One Year’s Subscription to 
the ELECTRICAL EXPERIMENTER)—ROBERT 


NIESSNER and ROBERT BOHATY 


EREWITH are several flash-light photographs of the electrical 
laboratory and experimental machine shop of Robert Niessner 
and myself. In this laboratory we do all kinds of expert- 


q aun 


$3.00 PRIZE WINNER—H. C. SMITH 


mental and research work in chemistry, electricity, high frequency 
and wireless. This laboratory was started in 1917, and it is still 
growing very rapidly. 


One of the photos (left) shows Robert Niessner, and the other 
(right) shows myself. Another shows a corner of our “‘office,’’ 
where we do all the figuring and correspondence. One of the 
views illustrates our electrical testing bench and switchboard, and 
part of our chemical bench. We possess a large screw-cutting 
lathe on which we do all kinds of machine work. We have had 
this lathe only a short time and it has turned out quite a few 
dollars worth of work for us. 


These photographs show only a small part of our equipment. 
We have all kinds of electrical motors, dynamos, generators, gaso- 
line engines, steam engines, electrical testing apparata and a 
complete set of wood and metal working tools. 


Among the magazines that we have in our “office” there is the 
ELECTRICAL EXPERIMENTER, which is of great value to us in our 
work. We also have many books pertaining to chemistry, elec- 
tricity, steam and gasoline engines, et cetera.—Robert Bohaty, 434 
East 77th St... New York Gity, NN, ¥ 
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The photos are judged for best arrangement and efficiency of the appa- 
Dark photos pre- 
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cience in Slang 


By EMERSON LASTERLING 


sa nT was an Italian car, 


=~ the chauffeur was an 
Italian, and he was de- 
livering long accented 
discourses in galloping 
Italian. To be concise, 
the ignition system had 
gone on the “fritz” and 
the wop was “cussin” 
over the layout. Jazz 
Stokes and party, we, sat in the tonneau 
while the driver fingered and swore and 
smoked Turkish cigarettes. 

“The name ‘storage battery’ is a mis- 
nomer,’ com- 
mented Jazz. 
“The juice is not 
stored as com- 
monly conceded, 
but is generated 
or caused to cir- 
culate by the 
chemical action 
set up in the 
plates of the 
cell.” 

“How did 
the storage 
battery or 
secondary 
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Camille Alphonse Faure, Who Pasted Us a 
Hot One When He Handed Us the First and 
Original Pasted Gridplate. 


cell come about?” asked “Rat” Morehouse, 
the bow-legged boy from Berkeley, Cali- 
fornia. 

“Volta and Galvani started the ball in 
that direction when they got to monkey- 
ing around in the dynamic field, but the 
original storage cell was developed by a 
bird by the name of Planté. Gautherot got 
to shooting juice thru platinum wires in 
water and other electrolytes and observed 
that the little contraption was capable of 
kicking back a light current when the juice 
mwas cut off. The fact of the case was 
that he stumbled onto the accumulator idea 
when he was only trying to jerk the H:O 
into O and a couple of packages of H. 
Electrolysis, that was his game. You re- 
member, a lot of the scientists thought that 
10nSs was as far down as matter could be 
boiled—electrolysis did that. Like a lot 
of other things, the secondary .cell was 
a secondary discovery—the inventor was 
not fishing for the cell. 

“Two years after Gautherot’s stunt, in 
1803, Ritter constructed a secondary pile 
much like Volta’s. By charging for a few 
moments with a strong galvanic current 
the pile would give quite a kick. The 
plates were copper disks separated by 
cloths moistened in sal ammoniac. 

“Count Volta, Bequerel and a stack of 
other researchers became aware of the fact 
that gold, silver and platinum and some 
other nice metals would give secondary 
currents when subjected to electrolytic ac- 
tion in certain solutions. 

“In 1842 Grove slipt us his celebrated 
gas (no, not mustard) battery. The big 
idea was the difference in polarity in the 
two gases, oxygen and hydrogen. 

“Mike Faraday had the idea in his hand 
but did not close up on it when he found 
that peroxide of lead at the negative pole 
had a relative high conductivity. The old 
boy makes note of the fact in his Re- 
searches, 


Winat Makes the 
Storage Battery 
Store ? 


“Until 1860, when Gaston (without the 
assistance of dear Alfonso) Planté threw 
a bunch of coiled lead plates together into 
a jar of solution, the old-timers never 
had the pleasure of sceing a real secondary 
cell. Gaston, with his plates of lead, lead 
peroxide and spongy lead, and finally lead 
sulphate in the sulphuric acid electrolyte, 
was able to run his battery down to whcre 
she took the count and then give her a 
shot of electric hop and watch her lump 
again. Metzger, Brush and some of the 
other highbrows boosted the Planté idea 
along until they had a fairly decent bat- 
tery out of it.” 

“What do you mean by lead, lead per- 
oxide and spongy lead, and finally lead 
sulphate?” inquired Fred Cochran. 

“To begin with, the plates are lead, un- 
less the makers build up the plates from 
lead oxide and sulphates. The charging 
current turns the positive plate to per- 
oxide of lead. The negative plate of lead 
sulphate is converted to spongy lead. The 
electrolyte is about 23 per cent. sulphuric 
acid in water. When I said that ‘finally 
lead sulphate,’ I was referring to the state 
that means curtains for the cell. A 
sulphated cell is like a car without gas or 
a ship on the rocks. Get the idea?” 

“What chemical action goes on in the 
cell during charge and discharge?” asked 
Velt. 

“It is like this,” returned Stokes. “When 
the juice is sent through the cell, enter- 
ing at the positive plate, the water is 
changed to its components, hydrogen and 
oxygen. The oxygen combincs with the 
positive plate, forming lead oxide or 
peroxide. The hydrogen forms at the neg- 
ative plate. 

“On disconnecting the source and again 
closing the circuit, the water is again de- 
composed. The oxygen uniting with the 





Tommy Edison Stept Off the Lead and Sul- 
phuric Trail and Handed Us the Nickel-iron 
_ Storage Battery. 
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hydrogen collected at the negative plate 
and with the plate itself, and the hydrogen 
uniting with the oxygen of the oxide of 
Icad at the positive plate, causes a cur- 
rent to flow in the circuit that is closed. 
That is the simple explanation of the oper- 
ation. There are minor and subsequent ac- 
tions and reactions that take place, but 
the only one that makes any difference 
is the white insoluble sulphate formed by 


the red or yellow sulphates with the 
litharge. This formation is a non-con- 
ductor and otherwise bothersome and 
harmful. It is the root of ‘sulphation.’ 


“Generally 
Sp ecuk tn gf. tie 
cells are divided 
into two classes: 
those in which 
the active mate- 











Monsieur Gaston Planté, the Original Good- 
ness-to-Honest Storage Battery Kid. 


rial is formed by chemical or electro- 
chemical action, and those in which some 
easily reducible salt of lead is applied me- 
chanically. Planté types are examples of 
the former and Faure types of the latter. 
The Gould batteries are made from the 
slow former process. The Willard bat- 
teries are also of the Planté type, while the 
Exide cells are of the Faure. The Faure 
type has a little better output for the 
weight, but the other has it over on them 
in sturdiness. 

“Tommy Edison stept off the lead 
and sulphuric solution train of thought 
and handed us a new one with nickel and 
steel and iron plates and a twenty per 
cent. solution of caustic potash (omiting 
Perlmutter) for the electrolyte. The elec- 
tromotive force’ is not as great as the lead 
type, but the ampere hours per pound is 
about half—the bulk being the same, prac- 
tically, as the old line of cells. Upon dis- 
charging, the Edison cell shoves as high 
as three volts and higher onto the line, 
but decreases after the load sits on her. 
You are aware of the fact that the old 
lead accumulator gives out about two and 
four-tenths volts at the beginning of the 
discharge—if you did not know of it be- 
fore, you do now. The old heavy type has 
it over on the Edison for constancy of 
current, but the selling point for the Edison 
is the lightness and mechanical robustness. 

“There are other secondary cells that em- 
ploy plates of bimetallical composition. The 
most satisfactory are the ginc-lead, copper- 
lead, and the copper-stuc, besides the Edi- 
son nickel-tron cell. 

“Sacramento! Puerco! Blankety Blanko!” 
And a string of other stuff ending up with 
the statement that the “automobile no bono” 
and “a iwnfierno con todos!” The wop 
broke in on our discussion—of Jazz’s. 

“IT guess I will see what is the matter 
with the motor,” said Stokes as he walked 
around the hood. “I’ve got a date with a 
blind man for a game of craps to-night.” 

In less than five minutes the Italian was 
saying “gracias, signor’ and we were leav- 
ing a cloud of dust behind us. 
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Questions will be 


answered here for the benefit of all, but only matter of sufficient interest wil 
Rules under which questions will be answered: . 1 be 
1. Only three questions can be submitted to be answered. 
2. Only one side of sheet to be written on; matter must be typewritten or else written 


in ink, no penciled matter considered. 


3. Sketches, diagrams, etc., must be on separate sheets. 
department cannot be answered by mail free of charge. 
4. If a quick answer is desired by mail, a nominal charge of 25 cents is made for each question. 


Questions addrest to this 


If the: questions entail considerable 


research work or intricate calculations a special rate will be charged. Correspondents will be informed as to the fee before such questions 


are answered. 





MAKING HIGH TENSION MACG- 
NETO FROM LOW TENSION 
TYPE. 


(1016) J. G. Whitfield, Goldsboro, N. C,, 
inquircs: 

Q. 1. How can I change a low tension 
magneto into a high tension type? 

A. 1. It is rather difficult to change a 
low tension magneto of the ordinary type 
into a high tension magneto unless you are 
quite familiar with the make-up and appa- 
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breaker box: 


How a ‘tLow Tension’’ Magneto May Be 
Converted into a ‘‘High Tension’’ Type. 
ratus of the latest type machine. We are 


pleased to give you herewith diagram show- 
ing how most of thcse high tension mag- 
netos operate. 

In one of the modern high tension mag- 
netos there are no revolving coils or com- 
mutators of any kind, but simply a rotat- 
ig mass of iron, which is so formed as to 
cut the magnetic flux in the field many 
times per second. In this machine the pri- 
mary and secondary windings are station- 
ary, and undoubtedly you can obtain some 
information on this machine, as well as 
other high tension types, which may be of 
interest to you, by communicating with the 
various high tension magneto manufactur- 
ers. 


RADIO ANTENNA QUERY. 


(1017) Rolf Carbo, Minneapolis, Minn., 
asks: 
©. 1. For data on a radio antenna for 


amateur requirements. 

A. 1. Regarding the type of receiving 
aerial which would be best, should be about 
125 feet long, 75 feet high, and at least 4 
to 6 wires spaced about three feet apart, 
which will prove very satisfactory for aver- 
age long-distance reception and commercial 
wave lengths. 

If you intend receiving amateur wave 
lengths it will be necessary for you to in- 
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To Our “Oracle’”’ 
fk riends 


Do you realize that not one day passes 
when we do not receive from 150 to 250 
letters addrest to “‘The Oracle’? If we 
were to publish all the questions and their 
answers we would require a monthly mag- 
azine five or six times the size of the 
= ELECTRICAL EXPERIMENTER, with no 
other matter but questions and answers. 
Of late the influx of letters has become 
so heavy that several of our associates 
have been forced to discontinue important 
editorial work, in order to answer the 
mail. This we are certain you do not 
wish. You do not want your magazine 
to lower its present high standard. You 
want the best, the very best, and you 
know we never have failed you yet. 
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Moreover the multitude of letters are 
wholly unnecessary. Most of the ques- 
tions Readers ask every day have been 
answered before in ‘‘The Oracle.” There- 
fore, ere you sit down to write us, look 
over your back numbers, and nine times 
out of ten you will find the answer. 
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We strive hard to publish only such 
matter as has not appeared before in our 
columns, and for that reason, only a small 
fraction of the queries received by us 
are actually publisht. 
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Your magazine is steadily coming to 
the fore as the greatest publication in the 
scientific world. To keep up its present 
high standard and to make it a better and 
bigger magazine requires a_ tremendous 
amount of untiring effort on the part of 
the Editors. Therefore, in the future, we 
CANNOT in your own interest, answer 
questions by mail, free of charge. 
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For questions requiring an immediate 
answer our fee is 25 cents for the first 
three ordinary questions, and 25 cents for 
each additional question. We will gladly 
advise fee for special questions entailing 
considerable research work or calcula- 
tions, 
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Stamped and addrest envelope should 
be enclosed with the queries, and more- 
over, any sketches accompanying them 
should be drawn in ink on separate sheets. 
Write plain and, PLEASE, PLEASE BE 


BRIEF. 
Editor of “‘The Oracle.” 


EMMA 


terpose a variable condenser in your ground 
circuit. 

About the best thing for an all-around 
set, we advise a small coupler and aucdion, 
adapted to a great many ranges of wavc 
lengths. Unless you intend to build a set 
to receive only undamped wave stations, we 
would suggest a vcry large loose coupler. 

We refer to our September, 1915, issue 
of the ELectricaAL ExpeRIMENTER for excel- 
lent data on loose couplers. 


ITT 
MT 


| 


I 


MI 


STORAGE BATTERY QUERY. 
(1018) B. W. Dresser, Homedale, Idaho, 


asks :-— 


©. 1. Several queries on storage bat- 
teries, etc. 
A. 1. Answering your first question, 
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would advise that water for storage bat- 
teries should be distilled and kept in glass 
containers, as no matter what form of 
mctal you might use, it is only natural that 
minute particles of the container will mix 
with the water. It is absolutely necessary 
for storage batteries, to secure perfect sat- 
isfaction from the same, to use pure dis- 
tilled water absolutely free from any ele- 
ments which might contain iron or any 
other metals. 


The difference between the current and 
voltage for static machines and high-ten- 
sion transformers does not vary very 
greatly, the designs of the machines and 
transformers having much to do with their 
outputs, tho the currents are about prac- 
tically the same. 


It is unnecessary to insulate the con- 
ductors of a rotor in a squirrel cage induc- 
tion rotor. In the usual cases bare solid 
conductors are merely wedged in the slots 
of the rotor. 


RINGING ALARM BELL FROM 
TELEPHONE CIRCUIT. 


(1019) Theodore Mucha, 
Tex., writes: 

. 1. How can I hook up an alarm bell 
to a regular telephone circuit? 

A. 1. With reference to an alarm device 
for waking up a sleeping person, and to 
be connected to a telephone circuit, would 
say that several years ago the Editor in- 
stalled a very successful form of alarm 
which will wake the dead. 

In order to work this alarm, as the ac- 
companying diagram shows, you will re- 
quire a telephone relay. This can be pro- 
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Scheme for Ringing Extension Call Bell 

from Telephone Station by Means of a Tele- 

phone Relay. The Latter Instrument Can Be 

Obtained from Your Local Telephone Ex- 
change or Supply House. 


cured from any supply house at a cost of 
about $1.00. 

The telephone relay is connected directly 
across the telephone line so that when the 
current is sent over the circuit, the relay 
will close the secondary circuit, in which 
you can connect batteries, electric horn or 
alarm bell, etc. You can also obtain, if you 
so desire, a large 6- to 8-inch telephone ex- 
tension bell, which may be connected across 
the telephone line. 





August, 1919 











AY, what a trick you'll turn for your tongue 

and taste and temper when you finally get down 
to bed-rock smokes and let some of that topjoy 
Prince Albert float into your system! Just will 
put the quiz into your thinktank as to how much 
pipe or cigarette-rolling fun you’ve gone shy on— 
and, you'll work in a lot of double headers for 
quite a spell to get all-square! 


W hat’s the idea kidding yourself when you know 
what P. A. will do for your smokespot; when you 
know what it is doing for men all over the civilized 
world! You can’t hit a happier job than to stock a 
supply of Prince Albert, jam that joy’us jimmy 
pipe chuck-full and blaze away! Why, ; 
it’s like falling into feathers when = 
you’ve been batting-it-out-on-a-board! 


Prince Albert just can’t help doing 
you a clever turn because it won’t bite 


RING 


the national 









CRIMP, 
LONG BURNING PIPE AND 
CIGARETTE TOBACCO 


CUT 


ELECTRICAL EXPERIMENTER 


Copyright 1919 
by R. J. Reynolds 
Tobaceo Co. 


your tongue at any stage! Bite and parch are cut 
out by our patented process. Want you to know 
right here, and now, that Prince Albert will be as 
gentle with your tongue as a toy purr-kitty is witha 
stuffed mouse! You can rip champeen-smokespeed- 
records right up the back with P. A. for packing! 


You don’t need a percentage table to figure out 
what Prince Albert’s quality and flavor and fra- 
grance will do for your happiness every time the 
clock ticks! You'll get the answer quick! And, 
now it’s your draw! Prince Albert is sold in 
toppy red bags, tidy red tins, handsome pound and 
half pound tin humidors, and, in that classy, prac- 
tical pound crystal glass humidor with 
sponge-moistener top that keeps the 
tobacco in such perfect condition! 


R. J. REYNOLDS TOBACCO CO. 
Winston-Salem, N. C. 





p Joy smoke 


row beneht by mentioning ihe “Electrical Experimenter’ when writing to advertisers. 


WWww.americanradiohistorv.com 











ALBERT 





BG ee ee 
+e 


Increase the ~*~ 





life of your NS 
phonograph records! 


Having parallel sides 
(not tapered) these new 
Sonora Needles always fit 
the record groove perfect- 
ly. They play 50 to 100 
times and are for use on 
ALL MAKES of. steel 
needle records. 


Sonor, 


Semi-Permanent Silvered 


NEEDLES 


are more convenient and 
economical and save con- 
stant needle changing. 
They mellow the tone, add 
to the life of your records 
and give a maximum of 
service and_ satisfaction. 


30c Per Card of Five 
40c in Canada 


FRE { To demonstrate the 
! extraordinary advan- 
tages of the Sonora Needle we 
ots glad to mail you a sample 
ree. 


Sunara Phonograph Sales 
Cumpany Ine., 


GEORGE E. BRIGHTSON, PRESIDENT 
279 Broadway, Dept. G, N. Y. 
Toronto: Ryrie Building 


CAUTION! Beware of similarly con- 
Structed needles of Inferior quality 













Send Only 12c 


(Stamps or Coin) 
And I will send you a copy of my valuable 
booklet. 


‘‘Hints to Music Loving 
Owners of Talking Machines’’ 


Tells you how to take eare of your machine and 
records, preserve the life of both, and gives many 
pointers to improve the tone of your instrument and 
inerease your enjovment of it. Instructs on the care 





of the motor, cleaning, speed adjusment, care of the 
needles—in fact every thing you should know. Send 
| 126 today and the hooklet will come by return mail. 


J.H. ELLIS, Box 882, Milwaukee, Wis. 


Patentee & Manufacturer, Ellis Harmonious Reproducer 









Violin, Hawallan Guitar 


Ukulele, Guitar, Mandolin, Cornet or Banjo Se 
Wonderful new system of teaching note masic by mail. To firat 
pupils in each locality, we'll give a $20 superb Violin. Mandolin, 
Ukulele, Guitar, Hawaiian Guitar, Cornet or Banjo absolutely free. 
Very small charge for lessons onlyexpense. We guarantee success 
or no charge. Complete outfit free. Write at ance—no obligation. 


SLINGERLAND SCNOOL OF MUSIC, Dept. 422, , CHICAGO, ILL, 





e Highest Pald Profession taught thorough! 
few months of home study by by ies m 


i by new sy 
internationas Accountants S 
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two main tracks, while a revolving pinion 
engaged with this rail rack. The train de- 
rived its energy from an electric third rail 
and shoe which operated the electric mo- 
tor; this in turn worked the pinion. 

In Fig. 3 is shown a later type of hy- 
draulic shoe also operated under the water 
pressure and water suction plan. With this 
shoe very little water is lost. 


100 Miles Per Hour—Safely. 


From what has appeared, it will be seen 
that being that there is no friction, enor- 
mous speeds can be obtained with such rail- 
ways. As a matter of fact one hundred 
miles an hour is a conservative figure. Nor 
is it dangerous to run such wheelless glid- 
ing trains at such speeds for two reasons. 
One is that there is no friction. There is 
no wear and tear of material, and if the 
flat rail with its guard rails (see Fig. 2) is 
constructed right, it will be impossible for 
the shoes to jump the track. And now we 
come to the most important point as far as 
the speed is concerned. 

These trains it was found could be stopt 
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New Ideas by Mr. Gernsback. 


We have today a means for propelling 
the gliding railroad, which is as simple as 
it is efficient. Our cover illustration as 
well as Fig. 5 show the means proposed. 
Fig. 6 also depicts the various methods 
used. The writer proposes the use of a 
single track, each car having two hydraulic 
shoes of the kind shown in Fig. 3. Thesear 
is held upright by means of the gyroscope 
shown. This gyroscope is to be driven by 
an electric motor and the energy is to be 
taken from a third rail running alongside 
the track. This also furnishes the power 
for the electric lighting system of the train 
and for the motors which drive the com- 
pressors as well as supply the power for 
the suction pipes. The propulsion of the 
train is accomplisht as follows: 


Electro-Magnets Pull Trains. 


The entire track must be supplied with 
power (tractive) clectro-magnets sunk or 
led into the rail which latter should be of 
some non-magnetic material such as brass 
or bronze. The power electro-magnets are 
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Fig. 6. Showing Mr. Gernsback’s Arrangement for Propelling the Train by Means of Electro- 


Magnets. 


Traction on One of the Shoes, Thus Pulling the Train Along. 


As the Train Moves One Electro-Magnet Is Energized at a Time, Which Exerts Its 


Insert Shows Method of Making 


Contact with Power- Magnets. 


almost instantly, and very simply by cutting 
off the water pressure. This maneuver 
brings the hydraulic shoe in direct contact 
with the rail and an enormous friction sets 
in. No brakes are needed to stop such a 
train. The train is its own brake. Nor is 
that all. Such trains can be stopt where 
the rails dip at an incline of 40%, a thing 
unheard of on regular railways with wheels. 
You see in a train of this kind there is 
nothing to roll and the minute the water 
pressure is taken off, the train must stop 
at once even at the worst incline. Inversely 
if the right tractive method is used to 
propel the train, it will run up almost im- 
possible inclines at angles no regular rail- 
road would ever think of attaining. Fur- 
thermore, in view of what has appeared, it 
will be realized that the cars do not have 
to be of such ponderous weight as are the 
present day ones. They can be constructed 
of aluminum alloy and could weigh one- 
quarter of the weight of the ordinary car 
and still be safe. 


Former Disadvantages, 


There was only one real disadvantage on 
a railway of this sort. During the winter 
the formation of ice and snow,on the rails 
tended to put the entire road out of busi- 
ness because no means could be found to 
do away with the forming ice and its con- 
sequent unevenness or roughness of the 
track. This, however, would not worry our 
present day engineers for the simple reason 
that our trains would probably carry some 
electric heater in front of it, each train 
thus melting the ice as fast as it formed. 


placed about six inches or so apart and run 
thru the entire length of the track. 
Normally these electro-magnets are not 
energized as will be seen by referring to 
Fig. 6. When it is desired to start the 
train, the conductor moves his magnet-con- 
trol lever inside of the car. This lever at 
the lower end has a contact shoe, which 
when sliding over the contacts as shown, 
energizes its particular electro-magnet. In 
Fig. 6 it will be seen that two of these con- 
tact shoes are used. This is done so as 
not to have any dead points, as otherwise 
the train could not start. Jn this figure it 
will be seen that the rear magnet contact 
shoe has just closed its contacts, and the 
rear hydraulic shoe comes now under the 
influence of the energized magnet. This 
will tend to pull the rear shoe over the 
energized magnet. But the instant the pull 


starts, the train moves along as well and 


the contact is broken. 

The momentum of the train, however, is 
sufficient to carry it along, and by this time 
the forward contact shoe will have ener- 
gized the electro-magnet at the extreme 
right, shown at Fig. 6. The forward hy- 
draulic shoe now comes under the influence 
of the energized electro-magnet and the 
train 1s pulled forward again. This play 
is repeated constantly and of course very 
quickly; within a few seconds the train 
has obtained a terrific speed. This speed 
increase can be regulated simply by an ar- 
rangement which lifts the electric contact 
shoe away from the contact rail, and by 
this means the speed of the train can be 

(Continued on page 338) 
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HAVE determined to make 1919 the 

banner year in the Watch Sales of my 
Company. Todo this I must distribute 
5,000 “Santa Fe Specials” to 5,000 men in dif- 
ferent communities this year. I must do this 
REGARDLESS OF PRICE OR PROFIT. There- 
fore, I have Cut the Price of these 5,000 Watches 
to ABSOLUTELY ROCK BOTTOM. This means 
that If you act at once you can get one of these 
Guaranteed Watches on this CUT-PROFIT 
PLAN, and pay for it in small monthly install- 
ments. MY OBJECT :—I know that every Wateh 
sold on this Cut-Profit Plan will sell at least 
one more at the regular price, so I make this 
STARTLING, UNHEARD OF OFFER to men 
who will tell their friends of this renimrkabte 
Watch Value, if they find the Watches all and 
more than I claim for tbem, 

Signed, 


Meuse Hhrmer, 


Pres. Santa Fe Watch Ca, 









P 
Alonzo S. Thomas, 


._ Santa Fe Watch Me 
; Co. 





>. 


For the 
Man 
Who 


ISAY 


Unless you already own 
a Watch that you are sure | 

is just as good as they make 

them, this is a money-saving op- 
portunity you positively cannot af- 
ford to miss. It is a Bargain such as 
you do not meet every day. For that rea- 
son you willl have to act promptly or this 
allotment of 5,000 Watches may all be 
gone before you get yours. To make 
Sure you get one, Suppose you write me 
personally, care Santa Fe Watch Co., 
right NOW before you forget it. I want 
you to join my ‘5,000 Watch Club” and 
ol ee carry one of these beautiful Standard 


‘Santa Fe Special” watches. 
rag. 
RAILROAD 


21 Perfect Jewel fd 
ast 1 Potion Me LLINDTS Gnas 
A 
WATCH Gilly MONTH 


NEW CASE 
















{ Temperature e 
aausied antakeSpecial 
lsochronism a 
Adjusted to 





the Second 
Thin Model 
All Sizes 


“Santa Fe Specials” are Standard Rail- 
Toad ees oe to oe a Life- 
time an ive Satisfactory Service. Are 
found in the pockets of men in service on the DESIGNS 
important railroads of this country. Sena- I want you to see the new- 
tors, Congressmen and Governors Keep their est designs in Cases used on 
official appointments by “‘Santa Fe Special’’ these ‘‘Santa Fe Special’’ 
time. Army Officers and Privates carried Watches, so that you will 








them all through the Greatest War in history | [ully realize their beauty 
—thousands of these splendid Watches are | 35 the value of the Bargain 
in use all over the World. If you want one Tamoffering you. Iwantyou 
on my liberal CUT-PROFIT PLAN you had to see the 3-color inlay work 
better write for my Free Watch Book today | 7 nothing morerefined, Then 
and make your selection without delay. I | ‘himK how distinctive and 


will send the Watch for you to see WITHOUT | Dorsonal your Watch would 


ONE PENNY DOWN—I will even allow you monogram or some appro- 
to wear the Watch 30 days FREE—then sell priate emblem engraved in 


. i At os the Case, just to suit your 
it to you on a binding money-back guarantee. ounddeas BOG) will’ aleo 


THINK OF Ir? want to see the new French 

e oe ee i 

A Standard Watch at a Saving of |4 to! ases—all shown in My 

of Your Money. That is exactly ei ig Nee aes sony 

wonderful offer means, and it is exactly for it today, it will be sent 
what you get, if you are so fortunate as to | FREE. ; : 

get your order in in time to get one of these 5,000 ‘“‘Santa 

Fe Specials” on my Special Distribution Cut-Profit Plan. 

The coupon, a letter or your name and address on a postal 

will bring my Free Watch Book right back to you. Don’t 

delay-—write today. 





A letter, post card or this coupon will bring you my 
Free Watch Book 


SANTA FE WATCH CO., 880 Thomas Building, Topeka, Kan. 





Please send me your New Watch Book with the understand- 


SANTA FE WATCH CO. ing that this request does not obligate me in any way. 


880 Thomas Building Topeka, Kansas Name 
(The Home of the Great Santa Fe Railway) 





SeFSHSESH SH SSS FSH SCHS SEC SSS FHESSS SSS CRAFT HSE THESEEES eee SEHEE OD 


Address aiclnistalsisisieisieleielsisie'cisle/e rele cciciscies tale eee 





Wa 








Tropical Climates Make No Differ- 
ence with the ‘Santa Fe Special” 
—Four Seconds in Five Months. 


1 feel it my duty to let you know how my 
“Santa Fe Special” is standing the tropics. 
It is the best watch I have ever carried, with 
no exception. It has not lost over four sec- 
onds since I received it, about six months 
ago, comparing it with Naval time. I 
wouldn’t sell it for $50.00 and take chances 
of buying another make half as good. 

B. H. GABBARD, Tutuila, Samoa. 


I received the watch and think it is one of 
the finest pieces of work I have ever had. I 
am pleased very much with it. 

A. RATHOFF, 
U. S. S. Jupiter, Atlantic Squadron. 


Likes It Better Than a Watch that 
Costs $85.00. 


I find my watch to be the best timepiece I 
ever owned. I owned an $85 watch before, 
which was stolen from me, and to tell you 
the truth, I can see no difference, so far as 
keeping good time is concerned, between it 
and my “‘Santa Fe Special.” The “Santa Fe 
Special’ comes up to the mark of efficiency 
in every respect. I put her through some 
severe tests this winter, and she hasn’t lost 
or gained a second yet, as far as I know. 
If anyone knows the value of a good time- 
keeper, it is we people here in the Coast Ar- 
tillery Service. The watch is worth more 
than you ask for it in my estimation. 

FRANOIR L. WALLOW, 
Cpl. First Company, C. A. C., 
Fort McKinley, Maine, 


A Watch to be Proud of. 


Received the “Santa Fe Special’? watch 
today, and am more than pleased with it. I 
must say that the engraving is tbe best work- 
manship I ever saw, and I know I have a 
watch now that I can be proud of, 


J. C. FAHNING, U. S. S. Washington. 
Says It’s Worth Sixty Dollars. 


I want to say that the watch which you 
sent me is far above what I expected for the 
money. <A friend of mine with a $50.00 
Hamilton, almost new, offered me his watch 
and $10.00 for my “Santa Fe Special.”” A 
local jeweler tells me that my watch ought 
to have cost me $60.00. 


T. E. DAVIS, Hurlburt, N. Mex. 
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For Cerfect Fealth, 
Strength, Unlimited Vitality G 
mproved Cersonal Appearance 


The 
STERLING 


riiGrl FREQUENCY 


VIOLET RAY 


The Sterling Violet Ray 
is invaluable in the 
treatment of diseases of 
the skin, mouth, throat 
and lungs, derangements 
of the liver, Kidneys, stom- 
ach and intestines—soreness 
in muscles and joints—tired 
or *“*sick’’ brains or lack of 
“nerve tone.’* It strengthens = 
heart action—cleanses the blood—brings the flush 
of youth to the skin—enlivens the hair—puts a 
‘‘spring in your step’’ and creates a clear eye 
alid brain. 

Speeially designed for use—fitted to 
work from the ordinary lamp socket—easy to 
manipulate—under conlrol ut all times. 


VALUABLE BOOK FREE 
Read how you can treat innumerable diseases 
and ailments, improve your personal charm, add 
strength and vitality and help yourself in hun- 
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home 


dreds of ways, Just mail the coupon or drop a 
postal. Do it now, this minute, before you forget 
it. 
The Sterling Electrical Corporation 


1278 West 3rd St. Cleveland, Ohio 


‘Li 








VORSHREREB. IN Sebsseaepae 


. 


MAIL FOR 
THIS FREE 
COUPON BOOK 
HE 
STERLING 1278 
ELECTRICAL West 3rd Street 


CORPORATION Cleveland, Ohio 
Gentlemen:—As per your offer in Electrical Experimenter 


please mail me at once, free and postpaid, your book an 
fullinformation about the Sterling Violet Ray Generators. 
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Skinderviken 
Transmitter 
Buttons 


Nothing like it on the market. 
Will make an old transmitter 
better than new. Adjusted in 
a jiffy. Supersensitive. Talks 
at all angles. 
Price $1.00 each. Discount in quantities 
Send us One MPollar, for which we will mail one 
| butlon prepaid under our money-back guarantee. 


Booklet No. 3 free for the asking 





SPECIAL NOTICE 


| To clear up any misunderstandings that 
might arise in connection with our offer of 
last month to pay for suggestions as to uses 


to which the Skinderviken Button may be 
put (see our July ad), we wish to announce 
the followiug rules: 


l. The offer extends only until August 30 
and will close on that date. 
The first prize of $10 will remain as 


announced. But instead of paying for all 
accepted suggestions in proportion to their 
value, we will pay $1 for every suggestion 
we acccpt. 

3. By the words ‘best idea’? we mean the 
most practical and the one having the most 
commercial value. 

4. Anyone can compete whether you have 
purchased a button or not. Borrow your 


|| friend’s—try it out—and send in your sug- 
gestion. 


| Skinderviken Telephone Equipment Co. 
} For your convenience in writing us, address 
|} STECO, 2134 N. Clark Street, CHICAGO, ILL. 
335 Broadway, NEW YORK CITY 


Yeu can be quickly cured, if you 


STAMMER 


Send 10 cents coin or stamps for70-page book on Stam. 
mering and Stuttering, “Its Cause and Cure.” It tells how I 
cured myseif after stammering for 20 years. 


BenJamin N. Bogue, 757 Bogue Building, Indianapolis 
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regulated to a nicety. In order to over- 
come the difficulty of starting the train with 
a bad jerk, it is in the power of the con- 
ductor to move the contact shoe forward 
or back, for a few inches. Thus the hy- 
draulic shoes can be brought under the 
gradual pull of the electro-magnets by being 
a greater distance away from the ener- 
gized magnets as shown in Fig. 6. For, the 
further the hydraulic shoe is away from 
the electro-magnet, the less the tractive ef- 
fect will be. 

In the writer’s system, the train is stopt 
the same as by the French method, simply 
by withdrawing the water pressure. The 
hydraulic shoe then comes into contact with 
the track and the train stops almost im- 
mediately. 

System Not Expensive 

It will be argued that this magnet ar- 
rangement is a very expensive method, but 
this is not the case. These railroads are 
not intended for great distances, but will 
be mostly used in cities where first cost 
is of no consequence. Witness for instance 
the truly enormous cost of subway con- 
struction where the cost per mile frequently 
runs into millions of dollars. In the elec- 
tro-magnet tractive scheme, like in all other 
railroads, it is only the first cost that 
counts, and it is very much doubted if the 
idea advanced here will make this railroad 
cost even one-quarter as much per mile as 
an ordinary elevated railway. 

Another important plan which the writer 
advances, and which is shown impressively 
on our cover illustration, is that this rail- 
way is not intended to run thru the streets, 
but rather over the house tops. This is 


quite practical with such a railroad for the 
following reasons: Firstly, the single track 
will take away practically no light where it 
crosses over the streets. The track can be 
very light because the cars themselves are 
light. Also, there is but a single track, 
and consequently the structure that carries 
it can be exceedingly light. Secondly, there 
is no noise whatsoever. You cannot hear 
the coming or going of the gliding wheelless 
trains. They make absolutely no noise and 
there is moreover no vibration. The pillars 
supporting the track can be placed on two 
adjoining house walls as shown in our 
cover illustration; therefore no foundations 
are required. Stations can be located on 
the roof tops if desired, where they will 
not be as unsightly as at present. Eleva- 
tors will take the passengers up and down. 

Being that these railroads can be run 
safely at a speed double or triple the pres- 
ent day ones, it should be possible to pro- 
vide a seat fon everyone, no matter what 
the increase of the population will be. We 
cannot transport in the future many more 
people than our present day transportation 
facilities provide. Airplanes are out of the 
question for obvious reasons and so are 
airships for the reason that they cannot be 
operated quickly enough, and also they can- 
not carry enough passengers no matter 
what their size. Take for instance a New 
York Subway car when packed full will 
accommodate often as many as two hun- 
dred passengers, while a ten car train 
carries two thousand souls. From this it 
can be seen that neither the airplanes nor 
the airship can ever hope to compete with 
the wheelless trains as outlined above. 


Inlow to Develop Your 


Imventive Atlbility 


By Jay G Hobson 
(Continued from page 330) 


ters, steps in line, picks up his tray and 
proceeds to obtain his knife, fork, spoon 
and paper napkin. Directly ahead of him 
is a man with dirty face and hands who 
also fumbles around among the silverware 
probably touching our friend’s knife and 
fork as well as his own. Our friend no- 
tices this and frowns, but sees nothing of 
importance about it other than the unsani- 
tary annoyance for the time being. 

At five-thirty P. M. we return to our 
friend’s office and find him all prepared to 
drive home in his eight cylinder flyer; so 
feeling the need of fresh air we invite our- 
selves to go along. We haven't gone far 
until it begins to rain in torrents, but we 
don't bother as the top is up. Arriving 
home our friend turns into the driveway 
and as he nears the garage observes both 
doors tightly closed which means that he 
must get out into the wet to open them 
and that’s no joke. He simply jumps out, 
gets wet and mutters things we can’t re- 
cord here. 

Our friend’s wife meets him at the door 
with the usual welcome and he feels great- 
ly relieved amid the comforts of his cozy 
little home. Supper is served with our 
friend enjoying a good meal. During des- 
sert his wife expresses her great desire to 
see a certain good play at the opera. Hus- 
band frowns inwardly for it is his prefer- 
ence to keep within the shelter of his home 
this wet evening. But observing his wife’s 
earnest desire for additional amusement 
he strives to show some enthusiasm over 


the suggestion. They leave for the show 
about seven-thirty. 

Arriving at the theater thirty minutes 
later they enter, taking their wraps with 
them to their seats. Past experience with 
the check room service has convinced 
them of this wisdom. The theater ts 
crowded, every seat is occupied. There is 
no empty seat near them to lay their hot 
wraps on. Our friend must hold the coliec- 
tion upon his lap which doesn’t add to 
his comfort. Along about the third act 
when the exciting part of the play makes 
everyone sit rigid with expectation, our 
friend is simply sweltering under the many 
woolen garments over his knees but he 
just sits there and suffers without one 
idea concerning the uncomfortable situa- 
tion. 

Returning home after the show our 
friend finds a telegram waiting for him. 
It is from headquarters instructing him to 
make a special business trip up-state-to a 
city that he has never visited before. He 
prepares for the trip and leaves the fol- 
lowing morning. But before leaving he 
acknowledges the company’s wire and at tlie 
same time requests them to send him an 
expense check. 

* While en route to his destination he 
takes the hotel directory from the Pull- 
man Library and selects what appears te 
be the best hotel in the city. He proceeds 
to this hotel and registers as usual. The 
following day the company’s check arrives 
(Continued on page 340) 
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AMELS are offered you as a cigarette entirely out of 
the ordinary—a flavor and smoothness never before 
attained. To best realize their quality compare Camels 
with any cigarette in the world at any price! 





Camels flavor is so refreshing, pleasant cigaretty odor. And, 
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so enticing, it will win you at 
once—it is so new and unusual. 
That’s what Camels expert 


you'll be delighted to discover 
that you can smoke Camels lib- 
erally without tiring your taste! 





blend of choice Turkish and 
choice Domestic tobacco gives 
you! You'll prefer this blend to 
either kind of tobacco smoked 
straight! 


Take Camels at any angle— 
they surely supply cigarette con- 
tentment beyond anything you 
ever experienced. They’re a 
cigarette revelation! You do 
not miss coupons, premiums or 








As you smoke Camels, you'll 


note absence of any unpleasant gifts. You’ll prefer Camels 4 
cigaretty aftertaste or any un- quality! | 2 


Camels are sold everywhere in scientifically 
sealed packages of 20 cigarettes or ten packages 
(200 cigarettes) in a glassine-paper-covered carton. 
We strongly recommend this carton for the home 
or office supply or when you travel. 


R. J. REYNOLDS TOBACCO CO.. Winston-Salem. N. C. 
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*[ivexrensTVEELECTRIC Power 


-_—— 

The wonder of the twentieth century inexpensive electric power, this is possible with our new 
electric power system, a new idea in electricity. With the aid‘of our instruction and chemicals 
you can make and install a power battery as shown in the illustration, absolutely safe and sim- 

ple. Stop wasting money on buying batteries, install the new electric power hattery. Itis not 
an acid or dry battery, it is a new combination of wet and dry elements which produce electric- 
ity. These batteries are powerful and cheap to operate, they produce a direct current of more 

than 10 volts, cheaper than any other form of hattery. They are wonderful for operating alt 

kinds of experimental work, for lighting purposes and for many other uses where electric 

current is needed. Any user of batteries knows the value of an inexpensive high voltage 

electric current. These batteries should be in every home, office, shop and factory, no 
matter how small a current is needed; to reduce or raise the current of the hattery, simply 

move the volt regulator on the switch board. The beauty of these power hatteries is, that 

they do not evaporate or lose cufrent when not in use, therefore, with every day use recharg- 

ing the battery is necessary ahout every month or so, it can be recharged at home in a few 
minutes, no electricity of machinery is required for this operation, recharging materia] can 
usually be obtained around your home or can be bought for a few cents. These hatteries when 

charged weigh about 34 pounds and if properly installed will last for years, Each battery 
making outfit consists of a completely wired switch hoard, hattery connectors, wire, instruc- 
tions and plan for making, installing and recharging the battery and complete chemicals. 
Special introductory price, $1.CO, prepaid. Outside the U. S., 81.25. 
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many steps and much time. 


The most useful and inexpensive wall telephones yet developed. Good use can he found for a set 
of these telephones in many homes, and in office, store or shop, iudoors and outdoors; they save 
You can easily install these new model telephones and have 
yourown private line with no operators to bother or listen to your conversation. 
oughly practical and serviceahle all around telephones. Their construction is simple and neat, 


They are thor 









nothing to break or to get out of order, a child can operate them with 

ease, they will give satisfactory service at any distance up to 1500 feet, 

and even at that distance the voice will be perfectly plain and under- 

standable as with the regular commercial telephone. These new 
model telephones are electrically operated, two batteries will operate a set of phones for a Jong 
time, the cahinets are made of polished oak and finished with a durable varnish and fitted with 
excellent receivers and transmitters, fine workmanship and construction throughout, guaran- 
teed to operate under all conditions. Weare offering the New Model Telephones at an excep- 
Nonally low price. Each telephone set consists of two New Model Telephones, calling system, 
wire, instructions and diagram for installing. Special price to introduce $2.00, prepald. Outside 
the U.S. $2.25. FREE—We want every reader to own a New Model Telephone set, so we are 
going to give away a 2-cell battery FREE to every purchaser of a New Model Telephone Set. 





maintain this midget electric light. Safe, simple 
and smell, no wicks or oil, no chimneys to clean 
barn, garage and clothes closet as in any open 
day or night. A touch on the switch and é 
electric light. No matter where you live this 


cellars, garages, etc., with good results. 
without. 


you can renew the current at home without expense. 


Outside the U.S. $1.25. 





number of the above described goods at these prices. 
anywhere for additional 10 cents on each item. 





BEFORE 
N THIS DAY anv AGE attention to your appearance 
is an absolute necessity if you expect to make the most 
outoflife. Not only should you wish to appear as attrac- 
tive as possible, for your own self-satisfaction, which is 
alone well worth your efforts, but you will find the world 
in general judging you greatly, if not wholly, by your 
*‘looks,’’ therefore it pays to ‘‘look your best’’ at all times. 


The latest electric light, no batterles to buy or electric ° bills to pay. Anyone can install and 


for 


ight can be installed. 
cold. Many homes have installed this electric light in their halls, closets, pantries, barns, sheds, 
It is an extreniely useful light which no household should he 
The reason for this bright electric light is that the lighting hulh is fitted with a 
drawn Tungsten filament wire which is much more efficient and durable, hesides giving a 300% in- 
crease in light as compared with the ordinary carhonlamp. The power system furnished with this lighting, 
outfit is somewhat similar to the clectric power battery described above. 
the following: Complete directions and plans, copper wire, insulated wire holders, knife switch, drop light 
fixture with socket, friction tape, battery protector, maroon shade, national mazda globe. Our dry hattery 
compound, which assists in renewing and supplying the current and our current renewing system with which 
With every day use one recharge usually lasts two to 
three weeks. This electric lighting outfit is undoubtedly the inost practical and durable electric light of low 
cost and long service ever devised. Special price to introduce these electric lighting outfits $1.00, prepaid. 


@ur Gusrantee—t is our intention that every article described ahove will reach you exactly as described, that 
it will satisfy you perfectly, that it represents full value for the money you paid or we will refund your money. 


-Just to Introduce our new line of goods we are offering them at these greatly reduced piices. 
Order now, direct from this ad. 


JOHNSON & 13th STS. 
RETAIL DEPT. 


A.B. C. PRODUCTS CO. 


YOU HAVE A BEAUTIFUL FACE 
~ | BUT YOUR NOSE? ¥£§¢ = 
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ELECTRIC LIGHT HOME*I29 


and inexpensive. No more smoke 
or break, just as safe in the 
room, always ready for use, 
you instantly have a bright 
It is not affected hy heat or 


Each electric light outfit includes. 


We only have a limited 
We guarantee safe delivery 


CHICAGO 





AFTER , j ; 
Permit no one to see you looking otherwise; it will 
injure your welfare! Upou the impression you constant- 
ly make rests the failure or success of your life. Which 
is to be your ultimate destiny? My new Nose-Shaper, 
“Trapos’? (Model 24) corrects now ill-shaped noses 
without operation, quickly, safely and permanently. 1s 
pleasant and does not interfere with one’s daily occu- 
pation, being worn at night. 


Write todoy for free booklet, which tells you how to correct ill-shaped noses without cost if not satisfactory 


1162 Ackerman Bldg., Binghamton, N. Y. 































Comics, Cartoons, Commer- 

cial, Newspaper and Maga- 

zine illustrating. Pastel, 

Crayon portraits, Poster 

and Fashions. Earn Bie Money. 

eet es Mail or Local Classes. 
ri 


M. TRILETY, Face Specialist 
for illustrated booklet, 


| © 
terms and list of successful pupils 


ASSUCIATED ART STUDIOS, I3A Flatiron Bldg., N. Y. 











You benefit by mentioning the * Electrical Expevineg 


NEU- 
aa oe 
ma GIA 


WOMENS 7 Ne oe te) 
ASK FOR ACK TABLETS 


Laue 
ACHES 





orvy.com 





a 


nter? when writing to advertisers. 


August, 1919 


low to Develop 
Your Inventive 


Ability 
By Jay G. Hobson 
(Continued from page 338) 





as requested. Being a total stranger in 
the city he asks the hotel manager to 
kindly cash said check, explaining who he 
is and the integrity of his superiors. 

The manager very diplomatically ex- 
plains that he has often heard of his fine 
company and would be pleased to accom- 


| modate him if he will just have some one 


identify him so that he can be sure our 
friend is the proper person. For it is pos- 
sible, from the manager’s point of view, 
that our friend could have found the 
check—that had happened before! Of 
course, the hotel does not mean to doubt 
our friend’s honesty for one moment! 

Turning around he rams the check 
deep into his pocket with a vow, to him- 
self, that he will get that check cashed by 
the first bank he comes to. 

Walking slowly down the main business 
street he runs into a friendly looking bank 
and he decides to try his luck in there. 
Approaching the cashier’s window deliber- 
ately he shoves the check for a hundred 
toward the cashier with the remark that 
he would appreciate the favor. The cash- 


| ter excuses himself for a minute and re- 


tires to one of the financial reference 
books for information about the company. 

Promptly returning to his money cage 
the cashier politely informs our friend 
that he would be pleased to favor him if 
he will obtain additional identifications. 
Our friend is almost desperate by this time 
and requests the cashier to take him to 
the president of the bank. The president 
is courteous but assumes the same stand 
about further identification as the others. 
Our friend's spirits dropt very low from 
this last retort. But glancing down on the 
expensive mahogany desk of the presi- 
dent he accidentally observed the national 
emblem of an organization to which both 
he and the president belong and quickly 
makes this known. The president’s face 
softened and after a few hand shakes 
the cashier is summoned with instructions 
to honor our friend’s check which was ac- 
complished among expressions of appre- 
ciation. 

Now shifting our minds into reverse 
we will return to our Iriend’s first exper- 
ience in the cafeteria and see what, it 
any, improvement was suggested by things 
that transpired. This simple little test of 
observation will help to show how far 
your inventive abilities have been devel- 
oped. The more observing mind would 
have received an idea ot value after seeing 
that man with dirty hands mussing over 
the silverware. A mental picture of a 
sanitary dispensing machine for knives, 
forks and spoons would have appeared. 
A machine with levers to operate the dis- 
pensing of the silverware so that only 
one pair of hands would touch the silver- 
ware to be used by them. This would be 
an improvement of worth. 

The incident at the garage should have 
suggested a device to automatically open 
the doors as soon as the automobile_came 
near enough to put it into motion. Possi- 
bly a small electric motor attached to the 
doors with a bumper switch to come into 
contact with the front tires of the auto. 
After the small motor had propelled the 
doors sufficiently to allow the auto to en- 
ter, there would be a cut-off switch on the 
end of the door that would stop the motor. 

Then at the theater our friend’s discom- 
fort should have suggested: an improve- 
ment in seats. One with a clothes com- 
partment in the back that would open 
when the seat was bent forward and close 
and disappear thru the floor when the seat 
was pushed backward. 
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Being check-bound away from home in 
a strange city without anyone to identify 
you is no joke, for [ speak from ecxperi- 
ence. 

The traincd observer’s mind would have 
pictured a device in the form of a small 
pocket case with his picture in one side and 
across the picture would be signed his offi- 
cial signature. In the other side would be 
secured a cancclled company’s check bear- 
ing his signature, the stamps of the differ- 
ent banks and clearing houscs it has past 
thru on its way back to the company; and 
on its face it is marked PAID. This old 
check would be compared to the new one. 
The signature on the picture and on the old 
check and on the hotel registcr would 
be compared together, which would be 
all the identity necessary to obtain the 
money needed. 

A tew months ago I was visiting friends 
in the evening. They owned a_ popular 
phonograph that they played for hours 
each evening and fully enjoyed every mo- 
ment of it. This particular evening that 
I called they refrained from playing even 
as much as one short record, and I could 
not quite understand the unusual situation. 
Being by nature somewhat noscy about 
unusual conditions I inquired of the cause 
for their abstinence. The husband frankly 
confest that he had neglected to stop by 
the music store for a very important ac- 
cessory necessary for proper playing of 
their instrument. This explained, I ex- 
prest my regret but immediately an idea 
flashed thru my mind that there was a 
great need for a small device to make 
this important accessory. 

For weeks I[ kept turning that spark of 
an idea over in my mind trying to picture 
a machine that would be satisfactory for 
the purpose desired. Finally I pictured 
it in detail and soon constructed a work- 
ing model that proved efficient. Then I 
applied for broad patents both in the U. 
». A. and foreign countries. It is about 
ready for the market now, but in justice 
to the manufacturers it isn’t possible to 
explain definitely all about the construction 
and origination until ready for public an- 
nouncement. However in a later article I 
shall show several drawings and give a 
‘complete explanation of the invention. 
Copyrighted 1919 by Jay G. Hobson 


Bomb Expert Eagan 


(Continued from page 296) 





use among the Italians. These bombs 
‘were made by Italians who had been em- 
ployed in fireworks factories in Italy and 
Sul America. The cause for the placing 
of the bombs was feuds among the Ital- 
ians. A section of the city became known 
as the “bomb centre.” 

While walking in a section of the east- 
side on a fair May day, in the neighbor- 
hood of East 1lth and 12th Streets, I was 
stopped by a policeman from the East 
5th Street Police Station House. “I was 
just up to the station house and sent a 
call for you,” he said. “Why?” I queried. 
He answered, “We have located a_ big 
package down in 11th Street, which looks 
like a bomb, and the people in the house 
have left their apartments, fearing it will 
explode.” 

Upon arriving, I ordered all the chil- 
dren away from the place, and then start- 
ed to operate upon the bundle. To my 
great surprise I came upon two fulminate 
of mercury caps attached to two fuses, and 
twelve sticks of 40 per cent. dynamite put 
up in two separate packages! To each six 
sticks of dynamite, a fulminate cap was 
attached. The bundle was surrounded on 
all sides with heavy pieces of iron, bolts 
and small pieces of slugs. It was then 
covered with burlap, which in turn was 
covered with newspaper and bound with 
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Why Not Earn*35.00 to*100 A Week 
As A Mechanical Draftsman? 


“‘Get into the profession of big way and Rapid Advancement with the help of 


the school that has started hundreds un the Road to Success. 


help you.” 
Claflin, President, Co- 


lumbia 





Learn At 
Home In Spare 
Time 


You don’t have to stop 
work or leave home in or- 

der to become a trained Draits- 
man. Through ‘our practical 
home study Training we will 
teach you Right in Your Own 
Home so that you will soon be 
able to qualify for a good posi- 
tion at Big Pay. We will continue to 
instruct and help you until we know 
you have the knowledge necessary to 
succeed. 


No Previous Training 
Necessary 


Right now—TODAY—there are open- 
ings for thousands of Draftsmecn in 
the Government Departments, indus- 
trial concerns, and the big engineering 
offices. One department alone recently 
called for 1,800 draftsmen. With this 
tremendous demand has come a big 
increase in salaries. 


Draftsmen Are Getting $35 
to $100 a Week 


with big chances for even better pay 
as the demand grows. By enrolling 
NOW for our practical Home Study 
Course mm Drafting you can quickly 
qualify for a position as Draftsman 
and by properly applying the principles 
we teach. 


You Have a Chance to Be- 
come a Chief Draftsman 


and get to the very top in this fasci- 
nating profession. Our course will 
give you just the knowledge you need 
to make good as chief draftsman when 
your chance comes. 


Peace Calls For More 
Draftsmen 


With the problems of reconstruction 
facing the nation the demand for 
draftsmen is even Greater Than Dur- 
ing the War. All big engineering, con- 
struction and manufacturing projects 
must first go through the drafting 
room before the workmen can com- 
mence. You can help in the work of 
reconstruction and secure a Big Salary 
with excellent opportunities for ad- 
vancement. Prepare now and be ready 


when the demand reaches its height. 
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Roy C. 






School! of 
Drafting. 






We Will Help You Secure a 


Position 


as soon as you complete our course. 
We have already placed hundreds of 
our graduates in good paving positions 
and are constantly in touch with vacan- 
cies for which Draftsmen are Urgently 
Needed. Government Departments 
and Private Concerns are continually 
calling upon us for our graduates be- 
cause they know that our instruction 
produces draftsmen of the caliber 
they need. 


Thousands of Men Wanted 
Right Now 


Drawing As soon as you en- 
Outfit roll you will be sent 
FREE our special drawing 


outfit FREE so that 
you will be sure to 
have it to work with while taking the 
course, This set will be yours to keep. 
You are not asked to return it after 
completing the course. 


Illustrated Book of Partic- 
ulars Sent Free 


Fill in the coupon below—send -it to us and 
we will send you FREE a copy of our illus- 
trated book telling all about .our practical 
Home Study Course and how you may secure 
our instruction at once on Easy Terms so 
as to quickly qualify for one of the Big 
Positions Now Open. 


Columbia School of Drafting 
Dept. 1050, 14th and T Sts., N. W. 
Washinston, D. C. 


Without obligation to me, please send me 
your illustrated book telling how I can secure 
your complete Home Study Course, the 
FREE DRAWING OUTFIT, and your help 


in securing a position as Draftsman. 
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Park. 


Surrounded by spacious piazzas 
and extensive grounds, its acces- 
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AVON INN 


AVON-BY-THE-SEA, N. J. 


TL JOCATED directly on the 
beach, 50 miles from New 
York and 2 miles from Asbury 


SPDR DG EA DAE ABE SANA 


sibility to the beach makes it 
particularly desirable for families 


with children. 


DANCING BATHING BOATING 
TENNIS GOLF FISHING 


Write for Booklet and Information 


AVON INN HOTEL COMPANY 


PROPRIETORS 


S. THOMAS PENNA, Manager 
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Knapp Goods have stood the test for 29 years. 


BALAASE SM POGErasen 


No detail in 


construction has been spared to make them the best that money 


can buy. 
Motors, 

erators 
Dynamos. 
Cialties and 
Novelties that 
aniuse and tIn- 
struct. Fans. 


Gen- 
and 
Spe- 


The complete Knapp line tnctudes Toy and Power 


KNAPP “LEARNELECTRICS” 
A complete Electrical Laboratory, including a very 
valuable instruction buvk by H. Gorman, 
A.LE.I. Covers all subjects clearly and concisely. 


Rheostats, : 


Compasses, etc. 
And Knapp 
prices are al- 
ways lowest. 
Always Insist 
on Knapp 
Goods. 


KNAPP DYNAMO MOTOR 


Will electroplate. charge storage batteries, run lamps, 
motors, train of cars, induction coils,—in fact, the number 
of experiments if can be used for is unlimited, Runs on 
4 to 6 Volts or can be connected to run on 110 Volts 
through a transformer, 


Price, Complete, $7.00 


Order to-day. Or your dealer can secure them for you. 





Price, Complete, $3.50 


DESCRIPTIVE CIRCULAR and 


CATALOG of celebrated KNAPP MOTORS and Electrical Specialties from 10c up mailed 


FREE on request. 


KNAPP ELECTRIC & NOVELTY CO., 523 West 5ist Street, New York City 








Portugal, Venezuela, ete., I0c; QO diff... 
packet, 20c; 1,000 well mixed, 40c; . 
U. S.. 50c; 1,000 hinges. 10c; Agts. wanted. 507, 


List free, | buy stamps. L. B. Dover, Overland, Mo. 










TYPEWRITERS 


ma S10 ANO UP. ALL MAKES. SAVE $25 TO $50 on 
is rebuiltat the factory by the well-known’ YoungProcess.,’’ 
Sold for low cash—installment or rented. Rental applies 
on purehase price. Write for full details and guarantee. 
Free trial. YOUNG TYPEWRITER CO., Dept. 821, Chicago 
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a heavy wire. In all, the bomb weighed 
about thirty pounds. 

With the development and common 
knowledge of explosives of the nitro-cellu- 
lose group, chlorat and nitrat mixtures’ 
disappeared and the number of composite 
nitro-cellulose and nitro-glycerin bombs has 
increased and many ingenious combinations 
of the above mentioned methods of igni- 
tion have been devised, showing that much 
keener minds and men well trained in 
chemistry and the use of explosives have 
made these later type bombs. 


Speaking of Large Bombs. 


The first bomb of this type, the “Cunard 
Bomb,” discovered in 1902, was the largest 
bomb I ever handled. This type was very 
rare then, but it is now “the usual garden 
variety.” The Cunard bomb was of the 
nitro-glycerin class mechanically detonat- 
ed. The bomb consisted of 100 lbs. of 60 
per cent, dynamite, placed in two boxes, 
each containing 50 pounds. These boxes 
were set inside a larger box within which 
was set a timing device which would set 
off the fulminating caps and detonate the 
explosives. The timing device was _ set 
to explode when the ship had proceeded 
two hundred miles from the coast. The 
man who made the bomb was discovered 
in a tenement and was found to be insane. 

The O. K. Bottling Works Bomb was of 
the nitro-cellulose type, mechanically and 
electrically operated, as was evident from 
the circumstances, weight and size of con- 
tainer, the express charge and the debris. 
On the morning of December 12th, 1913, 
a small pasteboard box was delivered by 
the Adams Express Company and was re- 
ceived by the stenographer, Miss Anna 
Aimusewitz, who laid it aside until she 
had opened the mail. The bookkeeper who 
was in the office when the bomb exploded 
and who survived his injuries, stated that 
Miss Amusewitz cut the string, thereupon 
an explosion occurred. The office was 
wrecked, Miss Amusewitz was hurled into 
the corner and died within ten minutes. 
The perpetrator was never discovered. 

The Herrara Bomb was of the nitro- 
glycerin group, chemically ignited. The 
circumstances were similar to those of the 
O. K. Bottling Works Bomb, which killed 
Miss Amusewitz. Mrs. Herrara was killed 
outright and her husband was _ totally 
blinded. 

The Taylor Bomb, the second manufac- 
tured by. Klotz, was of the same type and 
made by the same person. This bomb 
killed Mrs. Taylor under the same atten- 
dant circumstances as noted above. 

My own fingers were blown off by a 
bomb of the same description and manu- 
factured by the same man who sent it to 
a prominent man in New York City, 
(Judge Rosalsky), related Inspector 
Eagan. 

Shortly after the third bomb, Herman 
Klotz, a draftsman and former employee 
of the City of New York, was mortally 
injured by a bomb he was making. Klotz 
confest to these outrages before his death 
in the Fordham Hospital. 

Since the beginning of the European 
War, bombs have been of an improved 
type and are modelled along the lines of 
inunitions used by the European Belliger- 
ents. \ 

The Fay Bomb manufactured by Lieu- 
tenant Commander Fay, of the German 
Imperial Navy, was of the alkaline me- 
tallic nitrat and chlorat type, mechanically | 
detonated. The bomb case was of steel 
plates welded together by 100 rivets, and a 
riveted cover with a water-tight gasket. 
The interior was filled with a _ chlorat, 
nitrat, sulfur and antimony’ mixture. 
There were two detonating devices, one 
within the steel case and the other one 
the exterior. The exterior mechanism was 
attached to the propeller shaft of the 
steamship and the rotation of the shaft 
tightened the spring on the interior me- 
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so that when the spring auto- 
it tript the firing pm 
cap, thus 


chanism 
inatically released, 
wlrich exploded the percussion 
detonating the chemical mixture. 


The Recent ‘“Gimbel Bros.” Bomb. 


The late nation-wide, Post-Office Bombs 
were composite bombs of the nitro-gly- 
cerin, alkalin, metallic, chlorat type, man- 
ually, mechanically and chemically ignited, 
and were the work of a trained, experi- 
enced expert, who knew chemistry, ex- 
plosives and the psychology of his vic- 
tims. These nineteen bombs were simi- 
lar in composition, but not in operation, 
to the bomb which killed Governor Steunen- 
berg of Idaho. See photo of bomb. 

The latest bomb outrages known as the 
“Anarchist Fighter’s Bombs” were of thie 
high explosive type. The details cannot 
be divulged at this time, but the destruc- 
tion surrounding the residences where the 
bombs were set off tells the tale all too 
well. 

There are many foolish bomb scares— 
from diamond studded wrist watches, sent 
without notice, to one of the Four Hun- 
dred's latest debutantes, to a piece of cop- 
per ore sent to a mining engineer or a 
new kind of cheese sent to a prominent 
patron of the Waldorf-Astoria, who is a 
connoisseur of famous cheeses, or it may 


ANA 


NSPECTOR OWEN EAGAN holds perhaps 
one of the most unique positions in the world. 
Mr. Eagan ts the official bomb opener in New 

York City, where during the last decade more bomb 
outrages have been perpetrated than In any other 
community in the world. Mr. Eagan has con- 
sented to publish some of his experiences in the 
columns of theELECTRICAL EXPERIMENTER, 
and we feel certain that every reader will 
be intensely interested 1n Mr. Eagan’s experi- 
ences. Inspector Eagan has opened thousands of 
bor-bs in his past career, only once being Injured, 
when he lost a finger of his left hand due to the 
premature explosion of a bomb. 


SIME AAAA 


be a box of coals containing a ticking 
alarm clock which has been sent to the 
Italian barber in the corner barber shop. 
These jokes cause much worry and ex- 
citement and should never be perpetrated. 
In one case I found a woman in a serious 
condition, due to the receipt by messenger 
of a package the inner wrapper of whicls 
was decorated by skull and bones and a 
warning of death. Arriving there and re- 
moving this cover, I extracted a bottle of 
plain “Pluto Water"! 

The latest bombs were not the only 
ones sent to prominent persons. 

Carnegie Mansion at Ninety-first Street 
and 5th Avenue was the scene of a bomb 
discovery. Another bomb was discovered 
outside the offices of the Italian Consul 
at 212 Lafayette Street. These were of 
the nitro-glycerin class, manually ignited 
by the application of a match to the fuse. 

The late Honorable Mayor Gaynor was 
the recipient of a similar bomb which was 
discovered outside his office window with 
three burnt matches, and a piece of Chinese 
lighting punk which showed evidence of 
having been ignited. 

The wealthy and prominent persons of 
our city are not the only victims to have 
these unreliable and unexpected packages 
sent to them. Two bombs were placed in 
churches: in this city. Two bombs were 
placed in moving picture houses on the 
East Side. One bomb tore away the stair- 
way and gallery. Even tenements suffer 
as much as mansions and private resi- 
dences. 


Bomb-Making An Unhealthy Vocation. | 


The “bomb maker” is not particular 
where he manufactures his infernal ma- 
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Try This Interesting 


Experiment 


It is something everybody can 
do. 


It is something you must do, 
if you would ever be more 
than a drudge. 


It will bring 
from worry. 


you freedom 


It will make you happy, and 
independent. 


It is wonderful insurance. 


It puts you where you can 
grasp opportunity when_ it 
comes along. 


It gives you a vacation when 
you need it. 


_ It means more advantages for 


your children. 

It denotes character and sta- 
bility. 

It puts you out of debt. 

It is the beginning of Success. 
iy Ait, 

It is—SAVING! 


It is now made easy by a new 
system, and interesting. 


Almost as fascinating as a 
game. 


It is the Budget System of 
Saving and Making Money. 


You have read about it in 
the magazine and newspapers. 
All authorities endorse it. 

It stops you from  slipshod 
spending. 

It saves the money that now 
slips through your fingers— 
puts it where it will do you 
some good when you need it. 


Thousands of happy, success- 
ful families use it today. 


It is fast becoming universal 
among worth-while people. 


A business principle applied 
to the home—that's what the 
Budget System is. 


It shows you in advance the 
minimum amount you can 
save. 


A Chicago family beat their 
Budget by $65.00 last Janu- 


| ary. 
_ That’s getting ahead. 


You can do the same. 


You have always intended to 
save more. 


You have worried about the 
high cost of living. 


You have wondered where all 
your money went to. 

Take that last $50.00 you 
spent. 

What have you got to show 
for it? 

How much of it can you ac- 
count for? 

Can’t you account for all of 
it ? 

Nop 

Then you 
spender. 


Just such methods keep mil- 
lions poor. 


are a- reckless 
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They cause hand-to-mouth 
living—and destitute old age. 


The Budget System corrects 
this evil. 

But learn the Budget System 
correctly at the start. 


It’s so simple. 


An accountant named Palmer 
devised a wonderful Budget 


Book— 


based on seven years’ actual 
experience in the home. 


It tells you all about starting 
a Budget—and how to keep 
it up. 


Then there are pages to last 
you two years. 


By Palmer’s System it only 
takes you a few moments 
each day. 


A grammar school child can 
do it. 


It is all in one handy volume— 
well bound, 


Users Are Enthusiastic 


I am wild about this book, the 
one L should liaye had long agu. 


T. B., Watertown, Fila 


I kept tab on louse expense tor 
6 years, when 1 tuld my folks it 
averaged $40,00 a week they just 
laughed at ine. We are 10 in the 
family. Taking the book home I 
told one of my chaughters to put 
everything down trom January Ist 
to date, When We closed the aonth 
ot Junuary it amuunted to $174 79. 
It surprised them all. 1 am sure 
1 can save what 1 paid for the 
book in a Weel; dui't need to 
wait two years as it is an eyve- 
opener to the folks at home. Be 
sure and send me another book 
jn December, 1920. 


R. K., Odebolt, Ia. 
I am very much pleased with same. 
Enclosed please flud money order 
to pay for two copies of this great 
book, kindly send me another copy 
by pareel post as 1 desire to turn 
same over to a close triend 


D. O. R., Frankfort. Ky. 


Will you please accept this check 
and torward one copy of this 
book? I have seen a copy of this 
book and it is just the article I've 
been looking for for the vast year 
or s0. 


W. L. F., Alexandria, La. 


I gave the book to a triend of 
mine for a wedding present and 
if 1 am not mistaken it will prove 
the most valuable present I could 


have given him. Kindly send me 
another of these books for my own 
use. 


W. G. V., Kansas City, Mo. 
Attached herewith yon will find 
check in payment of your account 
against me, and for the balance 
request that you mail your Ilonse- 
hold Money Saver to the tollowing 
four parties. 


A, E. #K.. Cleveland, O. 





convenient, 

handsome. 

You'll be proud to show it to 
your friends. 

But prouder still to enjoy the 


advantages it brings to you 
and those dear to you. 


You won't be without this 
wealth-creating book if you 
See it. 


We want to send it to you at 
Our expense. 


You don’t even need to send 
postage. 


Merely mail the coupon. 


We send the book—all charges 
prepaid. 


You keep it five days. 


Quickly you will see that it 
will pay for itself several hun- 
dred times. 


You will see why users are 
so enthusiastic about it. 


You will want to keep it. 


No matter whether your in- 
come is steady or variable. 


No matter what season of the 


year. 
You will never be without 
Palmer's Household Money 


Maker if you see it. 


That's why we 
liberal offer. 


Keep it five days. 


Then send us the purchase 
price— 


only three dollars. 


make such a 


Think what a trifling sum 
this is. 
It is less than half a cent a 


day, as the book lasts two 
years. 


Read 
They 
office 
You, yourself, are likely to 


write us a letter that will 
appear on this very page. 


But the first step is to send 
the coupon. 


DO JT TODAY, 


The quicker you get Palmer's 
book the quicker it begins to 
save you money. 

ACT NOW! 


KRIEBEL & CO., 643 Home 
Insurance Bldg., Chicago. 


the letters in this ad. 


are pouring 
every day. 


into our 


KRIEBEL & CO., 643 Home Insurance Bldg., Chicago. 


You may send me Mr. Palmer's book, prepuatd. 
or mail the book back to you. 


receiving it I will send you $3, 


NAME 


ADDRESS 


eeeeeveeersr oe ese eee eee es ee ese 


Within five days after 


eoecee eee eee re eee ee sree eevee ere eer esos 


lor the convenience of those who wish to remit cash with order, we 


allow «a cash discount of 25 cents, 
If you remit cash with order 


you may 


making the price of the book $2.75. 


keep the hook five days, then 


return it if you do not want it, and we will refund your money. 
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Adventures of the 
cAuto-Wheel Coasler Club 


HOW THE AUTO-WHEEL HELPS AT CAMP. 


—-—First the long hike, with the Auto-Wheels 
carrying the heavy loads—tents, and chow, and 
fishing tackle, and all the rest 


—— And when we pitched camp the Auto-Wheels | 
did a man-sized_ job hauling away rubbish from the 
camp area, and bringing up firewood. Jim, the 
Club Captain, bossed the job, and camp was ready 
in forty minutes. 


—— We all wore our Club caps — the kind all Auto- 
Wheel Club members get free by writing to the 
Buffalo Sled Company for details. 


BOYS: If you want to share the fun of the 
Auto-Wheel Coaster Club, write for booklet 
showing Auto-Wheel Coaster and Auto-Wheel 
Convertible Roadster. A Free Felt Pennant 


goes with tbis handsome booklet. 


THE BUFFALO SLED CO., 


In Canada: Preston, Ont. 


163 Schenck Street, 
N. Tonawanda, N.Y. 





nace SOLES 
7 Bild’andsElsaliGeuledel Of.the Eatnouté 
DE HAVILLAND bveu-: 
BATTLE PLANE 


Here’s a new IDEAL Model Aeroplane—a faithful 
duplicate of tbe war-famous Lattle Plane that downed 
the enemy over the battlefields of France. This new 
IDEAL Model is in every detail a practical, 3-ft. copy 
of the original, Has oval aluminum radiator, veneer 
cockpit and fuselage, aluminum top and bottom engine 
cowling, hand carved propeller, ball-bearing propeller 
shaft and rubber-tired dise wheels. Guaranteed to 
fly from the ground. Miniature gun mount and_ guns 
can be made and mounted on the rear cockpit. Build 
one; it’s easy! IDEAL Accurate Scale Drawings, 
cluding building and flying instructions, show 
bright boy how to do it. 


PLANS AND INSTRUCTIONS 


for any of these "planes sent postpald 


DE HAVILLAND BATTLE PLANE. .35 





























in- 
any 


Curtiss Military Tractor...........-+- 25¢ 
BierioteeNlonoplawee. jcc cies cies eest 25¢ 
INIGUNORG DlONGp ANG asics owe se cUe 
Paes MONODIANEC. 2. cocci ecco es mee 25¢ 
CecilePeoli Racers nincccmecseenine s 25¢ 
NC-4 (ready August 15th)............ 50¢ 


Advanee Orders now booked for NC-4 Plans 
IDEAL Model Acroplane Construction Outfita contain- 
ing all parts and materials needed to biild these Model 
Aeroplanes are sold by Leading Toy, Sporting Goods and 
Department Stores, Ask for them at your store. 
IDEAL Model Acroplane Catalog, 48 pages, 5c Postpald 
IDEAL AIRPLANE & SUPPLY COMPANY 
(59-161 Wooster St., cor. W. Houston St.. N. Y. City 
















Noise 


Fit your .22 


oma 


ne end of fun this summer practicing in your 
back yard and on your yacation, 


FIAKIM SrLENCER 


FREE 
BOOK 


with a Maxim Silencer and get 


It eliminates recoil and all noise of 
the report, and steadies your aim. 
Direct from Dealer or Factory $5.00. 
Write for Free Book of Stories. 


MAXIM SILENCER CO. 
89 Homestead Ave,, Hartford, Conn. 


&, 


~ 











ALL THE PARTS & PLANS 
50 CENTS PREPAID. 
Don’t Send Stamps 


Put together In a°JIFFY: flies 100 feet. 
Next contest Model Aero-Fleet, next Sept. 


NIFTY NOVELTY & TOY CO., Newark, N. J. 


Ss. 


YS 
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chine. A cellar in an East Side tenement, 
the laboratory of a prominent hospital, an 
abandoned shack in the marshy sections 
of the suburbs, the servant’s room of the 
mansion, a suite in the most modern 
apartment house, perhaps in the next 
apartment wherever you may be living. 
Bombs, strange as it may seem, have been 
made by many types of men, in all de- 
grees of education, wealth and state of 
life. 

In the bomb factory in the rear of a 
quiet and prosperous barber shop, the pro- 
prietor was killed by an explosion and 
upon the examination of his body, a little 
carelessness in placing a too highly reac- 
tive chemical in his pocket was found to 
have caused the end of his career. This 
rear room contained enough chemicals to 
stock a small drug store, sufficient dyna- 
mite to clear Long Island of tree stumps 
and enough modern fre arms and ammu- 
nition to make envious a “would-be” Jesse 
James. 

The making or setting of bombs is not 
a safe and lucrative occupation or hobby, 
as many of these men meet destruction by 
their own bombs. The greatest death toll 
paid by bomb makers occurred in the top 
floor of a six-story apartment house on 
Lexington Avenue, between 102nd and 
103rd_ Street. Three anarchists, Hansen, 
Carron and Berg were killed. A brother 
of Louis Berger, who used a fictitious 
name “Murphy,” escaped death with se- 
vere injuries. The force of the explosion 
destroyed the three upper stories of this 
building. 

During the war I was kept busy with 
the routine work of the Fire Department 
cooperating with the Police, Federal au- 
thorities, Defense authorities and in the 
instruction of agents who were assigned 
to the investigation of various enemy ac- 
tivities. The signing of the armistice 
brought its train of trouble with shells, 
rifle and hand grenades, fuses and every 
imaginable war relic which contained ex- 
plosives. Many fingers were torn off by 
grenades exploding in the hands of chil- 
dren.” 


Mr. Eagan Only “Official Bomb Opener.” 


At this point we ventured the question: 
“How many men are engaged in this kind 
of work, Mr. Eagan?” 

Mr. Eagan’s answer is illuminating: 
“The only official bomb opener other than 
my own unique position, was the Imperial 
Chief Inspector of the late Czar of Rus- 
sia, who held an exalted place in court 
circles and received a fabulous salary. I 
am one of the hard working, loyal Ameri- 
can citizens in the Civil Service of this 
City, accepting an humble salary and have 
secured my position by long and _ trying 
experience, constant study and research.” 

To the question: “How did you engage 
i this mysterious and dangerous work?” 
Eagan’s answer is to be found in the in- 
domitable spirit of his race. 

“As a boy, my Mother would relate to 
me the mysteries of Cleena, the Fairy 
Queen of County Cork, Ireland, whose 
invisible palace was on my great grand- 
father’s estate near Fermoy. The spirit 
of delving into the occult and mysterious 
was early developed and not lacking the 
necessary nerve and grit, I went to it.” 

The telephone bell rang. “Another 


bomb,” laconically said the inspector. 
‘Here’s my card. Ring, if you get a 

package,” were his last words as he dived 

I looked at his 


into the express elevator. 
card. This 1s what it sayc- 
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Lightning Racer Experi- 
mental Model. _ This is 
not a toy. It is a prac- 
i. tical, scientific flying 
-_ model, guaranteed to fly 
hundreds of feet; designed and built from the finest 
selected materials, by Model Experts. This machine 
and our famous ‘‘Montauk Flyer’’ are the only Com- 
plete Model Aeroplanes guaranteed to fly 500 ft. sell- 
ing for less than $5.00. This model, shipped with 
monoplanes detached, ready and guaranteed to fly, 
$3.75 prepaid. Send stamps for circular describing 
this wonderful model. 4 
Blueprints of tbe following models 1-2 actual eize 50 cents post- 
paid in ° . 
Blerlot Racer, files 600 ft. Manhattan Racer, files 2000 
ft. Montauk Flyer, flles 500 ft. 3 ft. Curtiss or De 
Haviland Blplane, 75 cents each, postpald. 
HEC Flying Boat guaranteed to rise from the water and 
fly 500 ft. Two sheets blueprint $1.00 postpaid U. S. 


HEC AEROPLANE CO., 300 E. 49th St., N. Y. C. 


YS FREE TRIAL 


eee 20d freight prepaid on any 
Sey, “RANGER” bicycle. Write at once 
ee for our big catalog and special offers. 
: .. Select from 44 styles, colors and sizes 
9) intbe “RANGER” line, 
say EASY PAYMENTS if desired, at a 
|=», small advance over our Regular Fac- 
\% tory-to-Rider cash prices. fi 
* You cannot afford to buy without 
getting our latest propositions and 
“i Factory-to-Rider prices. 

, Boys, be a ‘’Rider Agent’? and 
4 make big money taking orders 
4 for bicycles and supplies. Get our 
m| liberal termson a sample to intro- 
duce the new “RANGER”. | 

Tires, equipment, sundries and 
everything in the bicycle line at 
half usual prices. Write today. 


MEA CYCLE COMPANY 
Dept. F.107, Chicago 
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/ Puzzle your friends with mysterfous, harmless 
Chemical tricks Pour red, white and blue from a 
Glass of water, write secret Jelters with invisible ink, 
: 4 write with water and have it turn blue, make your 
Qa / own biue ink or ink powder You can have lots of 














real fun doing these incks with "CHEMCRAFT" 
Junior, complete outfit shown at left. Send for 
yours right away and get a Free copy of “The 
sauemeratl Chemist,” an interesting magazine for 
5. 


Amateur Chemist's Catalo 
and Hand Book 


tvnlulnin, wstuable Chemical informa. 
flan Tor Boy Chenisia and listing many 
wseful chemicals and apporstus, ssn 
bestpald Tor We None free. Regulus 
“CHEMCRAFT” Chemicat Qutfits, as 
Y ev, $s uu and $5.00. 


The Porter Chemical Co. 
Arcade Sidg., Hagerstown, Md. 


gue CHEMCRAFT — 
JUNIOR 


25% 


POSTPAID 








S ff ZIP-ZIP sept se a89 


3} Che Greatest 50 Ct. Article on the Market. 
sf Shipped right from the factory the aame 
Sf sf day we receive your order. The Prong is 
sf made of beautiful metal; never break or 
4 IDI) Wear out ; scientifically made and , 
/ best workmanship. The rubbers 
AN are elastic and les y fs 
plenty of pep and force. Zip- ‘ 
Ip, complete, only SOc pre- / 
aid. Besure the name Zip- /Y 
7f Zip and our address appear 
37 on the article you buy. Order 
from us or any ey Goods 
4 Storein your city. SendStamps, 
Coin or Money Order. 
AUTOMATIC RUBBER CO. 
COLUMBIA, S. C. 
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Boys, Build This Car. This nifty 
little car driven by oe motor, 
can be built by any boy. Parts are 
: urnisb y us and are very 
cheap. Send 26c¢ for building 


lans and price list of partsshow- 


per hour Pe F é r ng how to build tbis lad’s car, 


Is Record 
of this 
Car 
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\SYPHER MFG.CO. * 
‘$56 Warren Street & 
TOLEDO, OHIO. 








Airplane Workchest, containing aircraft work table with 
mitre cutting board and length gauge, steel drill, steel 
hammer, Model Maker’s steel square, screwdriver, sand- 
paper block, 10” scroll saw, together with finest quality 
reed and bass wood, aluminum, silk, para rubber, full 
set of blueprints, directions, and all fittings for building 
one 36” Bleriot Model flying Monoplane. Price $10,00. 
Other UmakeM Outfits 50c¢ to $50. 


W. R. PRICE, Ine. 
No. 2 UmakeM Bulldlng, 


127 Fifth Avenue, New York 
TAMMERER 


Send 10 cents for my remarkable 
book, "‘How To Stop Stammering.’ 
Kill the fear of stammering, 
Re education the key. 

The Hatfield Institute, 103 8, Gearborn St., Chicago, Ill. 
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U. S. S. TENNESSEE ELECTRIC 
DRIVEN. 


The U. S. super-dreadnaught Tennessce 
isa sister ship of the California, now being 
built at the navy yard, Mare Island, Cal. 
and which is to be launched in the fall. The 
Tennessce is 624 feet long, 97 feet 534 
inches in width, and has a draft of 30 feet 
6 inches. She displaces 32,600 tons and has 
a speed of 21 knots. She has eight water 
tube boilers and a fuel capacity of 1,900 
tons. Her armament will consist of twelve 
l4-inch guns, fourtecn 5-inch guns, four 
6-pounders, four anti-aircraft guns, and 
two torpcdo tubes. She will be manned 
by a crew of 58 officers and 1,024 men. 
She will burn oil exclusivcly and will be 
cquipt with electric: drive. 











Man’s Greatest 
Cursee= 


Imfected Teetin 
(Continued from page 301) 


“Tooth infection is undoubtedly trans- 
mitted from person to person in the same 
family, from parents to children, by means 
of kissing, the use of common drink- 
ing and eating utensils, and many other 
mwaysso0, if one has infected teeth, 
he is not only dangerous to himself, but 
may transmut this infeetion to other mem- 
bers of his family, especially his ehildren, 
and produce serious conditions which are 
difficult to explain. One is appalled at the 
condition of the first teeth of children, 
many of whom have to have their first 
teeth filled. Often the second teeth become 
infected from the first set and the child 
carries thru life the result of the neglect 
of the teeth, on the one hand, and the 
transmission of the parent’s infection, in 
addition. 

“Consequently, we feel justified in ad- 
vocating radical measures in eliminating 
the infection from children as well as 
adults, and that means extracting all in- 
fected teeth, whether in children or adults, 
as soon as there is evidence of infection. 


Conditions Resulting from Infected Teeth. 


“As we give further attention to the 
subject of chronic infection of the teeth, 
we are finding more and more conditions 
resulting therefrom. At first, the relation 
of infected tecth to rheumatism was dem- 
onstrated by Hastings in 1914. This was 
a very important discovery, for this disease 
had baffled physicians who could find no 
definite cause for it and many fanciful 
theories were put forward to explain the 
cause. Not only ean rheumatism be pre- 
vented by intelligent eare of the teeth, as 
outlined above, but in many eascs it ean be 
eured by the simple method of extraeting 
mfeeted teeth. Possibly the most common 
ailment of people in general today is 
summed up in the general term ‘stomach 
trouble,’ and often this, condition resists 
all attempts at eradication by the ordinary 
methods and may persist for years, causing 
the patient to drag out a miserable exis- 
tence. In the majority of cases, infected 
teeth are at the root of the troublc, and 
if the condition has not progrest too far, 
extraction of those teeth, so fondly cher- 
ished for years, may clear up the chronic 
stomach trouble. 

“We have proven conclusively that the 
infection of the teeth, after years, may 
spread to other organs of the body and 
cause disease in these remote regions, which 
disease has apparently no relation to the 
teeth, but, nevertheless, the infected teeth 
are directly responsible for the condition. 
The bacteria which grow and propagate 


(Continued on pace 347) 
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men now. Still 
greater demand in 
prospect. War over, 
it eral buildingisto beresumed 
vege sags SV EY and manufacturing to 
7 //7 expand to meet home and 
foreign needs—which means 
plenty of good positions for \\ 
draftsmen. Take up this paying pro- “a 
~f fession. The Chicago ‘‘Tech’’ method *\ Qs 
f is the quickest, easiest way to become a XN 
draftsman in spare time while you hold ‘AQ 
your present position. That proved before 
you pay a penny. (See free lesson offer below.) 
f Send coupon. Learn how to earn ; 


‘aWeek or More 
at interesting work with opportunities to rise to superintendent, manager, 


or other executive positions. Let the Chicago‘‘Tech’’ engineers train you N 
2 At least get the free lesson and information. es 
Outfit 


Easy Payments 









ts ater, oRin: 
B23 36. Ee alaee 


(Vp acs 821» 
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(No The fees for Chicago “Tech’’ courses are very moderate—and 
Extra you can pay on easy terms. And also—you can obtain in a few 
Charge) months what it would take several years to acquire by ordinary 
methods. Youcan getanearlystart. You are soon ready to take 
Every a@ paying position and to quickly get back the cost of your course. 
student of 
*# the Chica- 
go ‘‘Tech” 
=o™% Home 
~jStudy 
i tinea tl a Course 
in Draftsmanship receives this draw- 


ing outfit—set of instruments in case, 
drawing board, Tsquare, triangles, scale, 
curve, drawing paper. pencils, etc., or 
3 cash credit in case he already has an to pay first—and then to find’ 
outfit. You use them while learning.~tben out later how well qualified 
take tbem right into your ,practical work. you are for this profession. 


NOTE . Enroiled witb Cbicago ‘‘Tecb” We send the free lesson first 
i pero have te Peon ore and place you under no obli- 
en Re eo ee ation at all. Discover your 
arcbitects who teach you the methods they eet naan 
use in their own work. No useless theories, Qualifications before you 
no time wasted. You are preparedtostand Payanything. And see for 
beside old, experienced men. Big advant- yourself just what Chicago 
age to learn from a staff like this-every ‘**Tech’’ offers you in train- 
ing which will bring 2 


man 4a specialist, 
readgY market for your 
Come To the College or services and open oppor- 


TRAIN at HOME tunities which are closed 


to the untrained man. 
Wherever you are you can have thls Chicago The coupon will bring 
**fech’’ training. Complete instruction by mail. 


nstru ali the facts about the 
Exerclses, lessons, personal direction of our ex- 


perts right in your own home if you cannot coms course, the small fee, 


to the college for a resident course. Send the and the easy terms. 
coupon and get the facts, 


Auto and Gas 
Engine Course 


All abont automobile mechanism—its 
construction, operation and REPAIR— 
taught by mail. You train directly under 
tbe Chicago**Tecb’’ automobile experts. 
Splendid opportnnities open now. 


Learn All This in Spare Time 

All abont the Principles of tbe Auto- 
mobile. 2 : 

All about Gasoline Engines. 

_ All about Power Plants and Trans- 

Missions. 

All about Carburetors and Fuel Sup- 
ply Systems. a ' 

All about Lubrication and Cooling. 

Allabout Batteries. 

All about. Magneto Ignition. | , 

All about Starting and Lighting 
Systems. 























Other institutions ask you 


Mark with X the branch 
you are interested in--or 
if in doubt ahout which 
course to take, writea let- 
terstating facts ahout yourself and asking 
our advice which will be freely given. 
Maileitherthe coupon or the letter today. 





CHICAGO TECHNICAL COLLEGE, 
845 Chicago ‘“‘Tech” Building, Chicago 

Witbout obligation upon me, send your Catalog on subject indicated 
below. Aiso FREE Lesson if inquiry is on Drafting or Plan Reading. 

Mark X opposite work in which you are especiaily interested. 

O Arebitectura) Drafting () Plan-Reading—Buildings 

O Macbine Drafting {) Plan-Reading—Shop Men 

{) Electrical Drafting {) Estimating 

O Structural Drafting {) Surveying 

0 Sheet Metal Drafting {) Map Drafting 

O Builders’ Course O Autos and Gas Engines 





INANE Civcencieciciesc cisisiniss clcelseeececes sebiccescwee Molsieiccicitie cicieisisicciticic scisicsiere eneccices 
Know How To Fix Troubles 
Most com lete instruction in auto Address... Dee emer reece er er reser eee ee eee see es esees aces seesesase ee 
repair work. Equips you for high pay Na Saale seen tees new cseiee sea es 
or to start a business. Big demand for 
trained repair men, GHEY iicciccsssccce Genvndeen se eoueee Leena t es Statesccspoeusecscaneeeescwoces 
Writ e Send ay epee ammieee cat- 
Eee ee neces Coliezeor Home Study? State whith sc. 4..cccscces cc csccceccesccicc scccccccer 
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aE \<- yy al 
E have in the past held many extraordinary sales, but we be- 
lieve that the present one eclipses all by the wonderful values 
The goods which we offer on this page are all 
Every piece we are offering is equip- 
ment that for one reason or another was discontinued by the tele- 
If you wanted to buy any of the pieces which we 


offer herewith, from the manufacturers, the price would at least be 
You can readily ascertain this 
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we are offering, 
standard telephone apparatus. 


phone companies. 


ten times what we are asking for it. 
for yourself by looking over our wonderful prices, 


Day ea pe 


) =) 7 


RUSH. 


Cut out and attach 
to your order. It 
will leave us within 
24 Hours, 


Secceecccccessscuezeccuseussassase 


GGRUGseReeBaa8, 


ELECTRICAL EXPERIMENTER 


August, 1919 


FOR EXPERIMENTERS ONLY!! 


| 5%’ 


This coupon saves you several days and your 
We guarantee every 


Ks" - 


We have bought a large block of these goods and have a large 
quantity of every item on hand. Immediate shipment can be made 
on all of the goods in practically any quantity within reason. 
Shipment within twenty-four hours will be made if you use the 
adjoining coupon. 
order will then be considered a rush order. 


piece to be as represented, and we will refund the money if gocds 
are not exactly as claimed by us. 








No. I TELEPHONE RELAY, 1500 ohms—has two 
eilver-contact springs and is very sensitive, Can be 
used wherever a sensitive relay is needed, It is ad- 
justable and can be used for a variety of purposes. 

No. 1 Relay—shipping weight, 2 lbs, $1 50 
IPriceacccct eeeaa @eenaeeaeeae @@eeeoeneeee ene een ee eee GC 


NO. 2 STANDARD TELEPHONE Induction Coil, 
primary 1 ohm, secondary 55 ohms. Used whlier- 
ever you need a good induction coli, Has primary 
and secondary and iron wire core; fibre heads. 

No. 2 Induction Coil as described— $0 50 
shipping weight, 2 Ibs. Price..cccocccccrecece ° 


NO. 3 STANDARD RESISTANCE wound with 
German silver wire—4,500 ohms, can be used as a 
choke or plain resistance, and has many other uses 
that readily suggest themselves to the experimenter. 

No, 3 Standard Reslstance as de- $0 40 
ecribed—shipping weight, 4 oz. Price......... ° 
inches 


NO. 4 HORSESHOE MAGNET, size 3% 

wide x 5 inches high. Wil lift about 1 lb. Quality 

cn as ce Sea ee laa det lone the best. 
0. orseshoe agnet — shippin 

weight, 2 Ibs, ping $0.30 


PPC ixe:atarere arene rere ers ore iie Rieios 





NO. 5 REPEATING COIL (Transformer). This is 
a standard smali repeating coil and is used by all 
telephone companies. It has 4 different windings and 
eight contacts. Entirely enclosed in iron. The re- 
sistance being respectively 72 and 120 ohms, and 90 
and 100 ohms. Diagram is furnished. Can be used 
ee for peek alee ee 

oO. epeating Coil—shipping weight, 
2 §Os, PRiCe css das oecc00s $0.50 

NO. 6 4% M.F. CONDENSER. This is a standard 
telephone condenser and has % microfarads. Con- 
denser comes in neat metal casing. This condenser 
is used in connection with spark coils to absorb the 
vibrator spark. Invaluable for test buzzers to absorb 
spark and make the sound of buzzer more steady, Is 
also used by every experimenter in connection with 
Wireless where a fixed capacity is needed. Several of 
these condensers should be in every experimenter’s 
cana 


o. 6 Condenser, 4 M.¥.—shipping 
Weight, 1 Ib. Poe eee 0.50 


NO. 7 DOUBLE POLE BELL TELEPHONE RE- 
CEIVER—hard rubber casing with 4 ft, cord and 
tips, Standard 75 ohms—very powerful magnets, This 
receiver can be used in connection with any ordinary 





NO. 10 MICROPHONE AND BRACKET. An A-t 
eensitive microphone of the carbon grain type. Has 
liard rubber mouthpiece and enamel steel bracket, the 
instrument being 10 inches long. This microphone, in 
connection with our No. 7 or 8 Receiver, will con- 
stitute a complete telephone outfit, good to speak 50 
miles or more, at a remarkably low price, 

_No, 10 Microphone and Bracket—~ship- $1 00 
Ping Weight, GS WS, Piles scsccccdvecsvce cnc 2 


NO. #1 REPEATING COIL (Transformer), A 
standard repeating coil used for telephonic work. 
The coil windings are encased in an iron tube 2% 
inches in diameter. There are eight terminals for 
the four windings to connect to and the instrument is 
invaluable in connection with radio work to boost up 
eignals, audion work, etc. Many interesting uses will 
be found for this coil. MResistances are: 100, 120, 
1%. ” ae ting Coil—shippi igh 

Oo, epeating Coil—shipping weight, 
8 lbs. Trice.. $2.00 


25000HM ; 
a GY -———> 


NO. 12 POLARIZED RINGER with Bells. The 
resistance of the two coils is 1250 ohms each. The 
armature is perfectly adjustable. Bell will work on 
any magneto. We also furnish blue print with ringer 
showing how a first class polarized relay can be made 
by anyone using only a few pieces of metal and 


screws, 
12 Polarized Ringer with Bells— 


DD Brice sstescress+s.ob L290 


shipping weight, 2 lbs, 
This is 


NO. (3 POLARIZED RINGER with Bells. i 
the eame kind of ringer as the No, 12, except that it 
is not adjustable and that the resistance is less. 
First class in ali respects. Blue print furnished with 
this to make polarized relay same as with No. 12. 
Solenoids on this ringer are worth more than the 
Price we ask for the entire ringer, and do not forget 
@ powerful magnet that goes with it. 

$1.00 


No. 13 Polarized Ringer with Bells— 
shipping weight, 2 Ibs, Price... cscccrccess 
NO, 14 HARMONIC RINGER. This ringer is also 


telephone work, and you will even find it sensitive 
enough for short distance wireless work. 
No. 7 Bell Telephone Receiver—ship- $0 80 
Ping weight, 3 lbs. TICO. ccc care aceite eeiere 2 
NO. 8 STANDARD TELEPHONE RECEIVER with 
Metal Head. This receiver ig made by Stromberg 
Carlson Co., with genuine hard rubber handle and 
ear cap, A very good fool-proof as well as eensitive 


receiver that cannot be put out of order if you try, 
Used for the same purpose as No, 7 Telephone Re- 


ceiver, . 

No. 8 Standard Telephone Receiver— $0 75 
shipping weight, 3 Ibs. PYrico......e.ssseeseot™® 

No. 9 IMPEDANCE COIL (Close Core Trans. 
former), This is a very fine little transformer and is 
used extensively in connection with telephone work. 
It is in reality an A.C, transformer for which you 
would pay $5.00 if you had it made to order. The 
primary has 0.15 ohms, secondary 2000 ohms. It 
can be used for a variety of purposes that will sug- 
gest themselves to every experimenter, Can be used 
successfully to boost wireless signals. Also in con- 
nection with audions, etc, An A-1 instrument. Size 
enous, tmeteucos@oli ahi 

0. pedance Coll—shipping weight, 

2 Ibs. IETICE s.2.0 oreiele olsleicie.eieo.0 ossicieisieinie oe ee eee $0.65 





oD 


It works on 
66.6 cycles and any magneto will operate it if run at 
a certain speed. A very finely built instrument. Re- 


polarized and has. a powerful magnet, 


sistance of each coil being 200 ohme, Can be con- 
verted into a polarized relay by substituting a very 
fine leaf spring instead of the heavy one furnished. A 
most interesting instrument with which to experiment, 
No. 14 Harmonic Ringer — shipping $1 60 
weight, 4 lbs. PYICC@ so he dee cece eee a 
NO. 15 RINGER without Bells—630 ohms. This 
also is a polarized ringer and has an adjustable 
armature, The adjustment is done by means of the 
top screw, A beautiful little instrument. With this 
instrument, too, we furnish a blue print showing how 
a polarized relay can be built. You should have 
several of these beautiful little instruments. They 
are worth their weight in gold: the powerful magnet 
alone being worth more than the price we ask for 
dae ealine eae : utente 
oO. nger—Shipping wWwelgnot, lbs. 
Price...... eoree @eaeaereoees Melee 6 ee eee 






— 3 Aen 








No. 55 5-bar magneto, 110 
Volt A. C. Generator 


This is one of the most powerful magnetos ever 
built, when manufacturers could afford to put 
good stuff into them; equipt with transmission, 
make and break, etc. ‘Transmission wheels are 
all brass, crank handle furnished, This magncto, 
as Well as the other ones listed below, will light 
@ 110-volt lamp merely by turning the crank 
handie slewly, While this magneto gives alter~ 
nating current only, it can be rewound so it will 
light up a number of four, six and 10-volt lamps, 
all depending upon the thickness of the wire you 
wind on the armature, As we furnish these mag- 
metos, they will give @ powerful alternating cur- 
rent and you will not be able to stand the current 
when grasping hold of the terminals, This makes 
an ideal shocking machine. All] our generators 
can be transformed into a direct current machine 
by equipping it with a home-made commutator. 


Complete 
Wall Set 


This is a complete come 
Mercial telephone station. 
The cabinet is of polished 
im oak, piano finish, within 
| ‘J f Which is contained the pow- 
" | hn tt erful magneto, the 360 
| iy Pll Ohm polarized ringer, and 

| } } ng induction coil. The mag- 

| il neto 4s exceptionally effi- 
ui cient, being of the two 
Hi bar type with brass 


Wh I : it gear transmission, The 
i eas: lf extra sensitive microphone, 
Ox ; ty 
















if i Mouthpiece and two gongs 
are mounted on the front of 





Maohines are A-l in all respects and every experimenter should have one of them in his shop. the cabinet, giving, the 
Many other experiments which can be performed with this machine will readily suggest themselves entire instrument that de. 
othe ee one eenels furnished with these generators are very powerful, each one sirable appearance of com- 
eing e to one pound easily, 3 
dO. 55 5-BAR MAGNETO GENERATOR as described—shipping weight, 25 Ibs. $4 QQ paciness ae Ce 
Price ee ee er rr eis macieye) cumie oan is hit teen e900 8 a70) 8G R68 ae y eS renee oceans ore cee © 3 90 miles. The telephone receiver ig a 
NO. 33 3-BAR GENERATOR, same as described above except that it has only 3 bars, and is 


eomewhat emaller. douhle poled one, and has a hard rubber 


No. 33 3-bar Generator—shipping weight, 10 lbs. Price...... go, 6 aie sasalavalololoterererenatatelersicrere 2.00 case. Seven binding posts are provided 

No. 44 4-BAR GENERATOR, same as No, 55 except that it has 4 bars, and is somewhat cor aeonnect a pce with pean ia ous 
emaller. : I : 

No. 44 4-bar Generator—shipping weight, 15 Ibs, Price..........- etc ene Porie ok $3 .00 patrons a: a mdiculously low price. It 


NO. 66 6-BAR GENERATOR, same as No. 55 except that it has one more magnet and the is unobtainable anywhere 2ise at less than $15.00 and is a 


armature 1g somewhat larger and more powerful. This is the biggest type made and is extremely instrument unequaled jin value for the price we ask. 


over ali 11” x 10” x 8”. Shipping weight, 15 Ibs. 


powerful, a 
No. 66 6-bar Generator—shipping weight, 30 Ibs. Price........cceeceeecceces aroteteehererets $4.50 No. 2€ Long Distance Telephone Set.......ss00.4...98-00 fd 
CARBON GRAIN Che Li ica” SEER BRB RB BBB eet 
TRANSMITTER ‘“ihe Livest Catalog in America Sl 


Our big, new electrical cyclopedia No. 20 is waiting for you. Post- 
tively the most complete ‘Vireless and electrical catalog in print today. 
176 Big Pages, 400 illustrations, 300 instruments and apparatus, etc. 
Big “Treatise on Wireles. Telegraphy.’’ 20 FREE coupons for our 160- 
page FREE Wireless Course in 20 lessons. FREE Cyclopedia No. 20 
measure 7x54”. Weight % 1b. Beautiful stiff covers. 


ELECTRO IMPORTING COMPANY 
231 Fulton St., New York City 
I enclose herewith 6 cents in stamps or coin, to 


cover postage, for which please send me your latest 
Cyclopedia Catalog No, 20 as described, 


A special design of 
transnlitter for long 
distance work, Is used fj 
on wireless | 
sets where a _ steady 
current of % to 1 
ampere is constantly 





BRHE & 


required. Sizes oye all Lf ELECTRO IMPORTING ( 231 Fulton Street NAME 4.452207 she occ ete cena ee nee 
ping weight, 3 ibs, No, 6080 Carbon 1.00 ey NEW YORK ADDRESS ...:-:51 os oes 00g seed ann : 
Grain Transmitter as described..... ‘ 

STAT Bac... cect éjeiuseoeiemonemnetete satelers .E. E. 8-19 
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Man’s Greatest Curse--Infected Teetin 
(Continued from page 345) 


at the roots of infected teeth must have an 
outlet, especially if the tooth has been 
crowned and all means of drainage from 
the upper part of the tooth is thereby cut 
off. Zhen the bacteria filter thru the bone 
in which the tecth are embedded, which 
bone is microscopically porous, and from 
the organisms or bacteria gain access to the 
lymphatic system and migrate to other 
organs and set up a secondary focus of in- 
fection. When this condition occurs, It 1s 
easy to understand that the mere extrac- 
tion of the offending tooth will not clear 
up the condition but the infection must 
then be eradicated from this new focus. 


“We have various methods of locating. 


these secondary foc: of infection. If the 
tonsils are infected as a result of infected 
teeth, the teeth should first be extracted 
and then the tonsils removed. Vf the stom- 
ach is infected, an examination of the con- 
tents will show the presence of this infec- 
tion and it can be treated by means of 
vaccines, but always after the infected 
teeth are extracted. In the more serious 
conditions the intestinal tract may be the 
seat of the secondary infection and, by 


effect in lowering the vitality and allowing 
a latent infection to become -active. 

“By recognizing the fact that mental dis- 
eases may be the result of infection and 
the toxemia or poisoning due to this infec- 
tion, we have been able to restore many 
patients, who with our former methods of 
treatment, became chronic patients and re- 
mained in the hospital until the time of 
their death. Zhus we have been able to 
discharge 87 per cent. of the patients ad- 
mitted to the hospital in the last nine 
months, whereas for a period of ten years, 
the proportion of discharges to admissions 
was only 43 per cent. In other words, we 
have doubled the number of patients who 
leave the hospital as a direct result of our 
researches. 

“Asa prevention of mental diseases, then, 
it would seem that the proper care of the 
teeth is of the utmost importance, and we 
would emphasize the fact that the proper 
care is entirely different from what the 
usual dental examination reveals, and that 
only by refusing to have devitalized teeth 
(tecth in which the nerve has been de- 
stroyed), crowned, or otherwise preserved, 





Three X-Ray Views of Infected Teeth. 





The Two Right-hand Radiographs 


Show Abscesses Indicated by Arrows: The Dark Patches In the Left-hand 


Radiograph Indicate Abscesses. 


This Photo Was Taken Down Thru the Top 


of the Mouth, the Patient Holding the Plate in the Mouth Between the Teeth. 





means of the X-ray certain things relating 
to the function of the intestines may be 
found and intelligent surgical aid may have 
to be invoked. 

“There can be no doubt that many unex- 
plained diseases have their origin in in- 


fected teeth. Thus Barker, at the Johns 
Hopkins Hospital, has shown that many 
cases of pernicious anemia have recovered 
when the infected teeth are extracted. It 
has also been shown that serious heart con- 
ditions, diseases of the kidneys—commonly 
cnown as ‘Bright’s Disease’—diseases of 
the gall bladder and many other diseases 
may be the result, directly or indirectly, 
of a focus of infection originating in the 
teeth, 


Nervous and Mental Diseases Due to Infection 


“Finally, the most serious result of in- 
fected teeth is to be found in the relation 
of this infection to nervous and mental 
conditions. We have been for years grop- 
ing in the dark, trying to find a cause 
for these unexplainable conditions. We 
have considered mental diseases as some- 
thing apart from general diseases where 
such things as worry, grief, fear, overwork, 
and many other elements are usually given 
as the cause of disease of the mind. Since 
we have found at the State Hospital at 
Trenton that many of the patients suffering 
from mental disease had also very serious 
chronic infections of the tecth, tonsils, and 
gastro-intestinal tract, and that by elimin- 
ating these infections our patients recov- 
ered, we are justified in concluding that 
these chronic infections play a very impor- 
tant role in the causation of the menta! 
condition. Of course, other factors, such 
as we have mentioned, have a_ profound 


and insisting upon having these teeth ex- 
tracted, can we hope for better teeth and 
prevent infection, which later will have 
serious consequences. This is a matter 
which can be. controlled by the individual 
and it is the public in general who can 
bring about a better state of affairs by 
insisting upon good dentistry, in the sense 
we have explained, and by not allowing 
the kind of dental work which preserves 
the teeth to the detriment of the patient’s 
health. Such results as we are trying to 
obtain can only be brought about by edu- 
cating the public in these matters, as well 
as the medical and dental profession. For 
this reason we believe that the widest pub- 
licity should be given to these facts and 
their importance emphasized both from the 
standpoint of prevention and cure. 


CONCLUSIONS. 


“We feel justified in summing up the results 
of modern scientific medical and dental investi- 
gations as follows: 

1. That bad or infected teeth are extremely 
prevalent and because they cause no symptoms 
to the patient are often unrecognized. 

2. That these same infected teeth may be 
the source of many serious and often fatal dis- 
eases, including nervous and mental diseases. 

3. That the only known prevention of the 
effects of this infection is to have all devitalized 


teeth removed as well as the teeth known to be 
infected. 


4. That one should not allow devitalized | 


teeth to be capt or crowned nor pivot teeth to 
be placed on old roots but insist that these teeth 
be extracted. 

5. That all persons should keep in mind the 
danger of transmitting this infection to other 


members of their families, especially children, 


and thus prevent serious trouble in after years. 

G6. That while the infection may originate in 
the teeth, in the course of years this infection 
will travel thru the lymphatic system and invade 
other organs, and eventually set up secondary 
foci of infection, which become more dangerous 
than the original focus in the teeth.” 
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OTE a 
Celi le 
| Means to YOU | 


What if Intensive an 

ing has qualifie 
Has Done men like YOU for | 
the positions they wanted — given 
them steady employment — made 
them sought after by employers— 
multiplied their earning power— 
made them leaders in their chosen 
lines. For thousands, it haschanged 
the drudgery of ‘“‘getting by’’ into 
the joy of GETTING ON. Do you 
realize that the same intensive train- 
ing can do the same for you? 


Doing things better Why it 


than the other fellow— 

thinking andacting for oes it 
yourself—having a grip on your task 
—the expert touch—the trick of 
KNOWING HOW- that is why you 
succeed after intensive training. 
That is what it does for you. Train- 
ing clears away the cobwebs, throws 
the spotlight on the things you don’t 
know about your work, and makes 
you the master of any emergency. 


Don’t Fool 
Yourself 


Don’t be fooled into thinking 


that “luck” or “pull” will make you 
a winner. The man without train- 
ing just scrambles through life— 
never a money-maker—never sure 
of his job—never holding a responsi- 
ble position. As long as you refuse 
to train you must pass up oppor- 
tunities and make way for the man 
who does. Face the facts and then 
let the American School help you 
into a better position—the, one you 
want—as it has helped its thousands 
of students. 


= Risk 
The American School’s guarantee 
above means that you can test what 
training will do for you without risk- 
ing one cent of yourmoney. We've 
got to make good with you, so 


check and mail the Coupon— 
NOW — for Free Bulletin. 


AMERICAN SCHOOL of 


Correspondence 
Dept, CG26 
CHICAGO , 














































*TRAINING THE KEi Io SUCCESS 
PI d booklet and tell h 
Please send mabookletandtellmehow FI Lay 


SD 


... Western Union Course __...... Accountant and Auditor 
.... lelephone Engineer ....5team Engineer 

... Draftsman and Designer _..... Lawyer 

.... Automobile Engineer .... Business Manager 
....Automobile Repairman ..... Certified Pub, Accountant 
Boe Airplane Mechanic . ..Bookkeeper 

..... High School Course ....otenographer 


cee Fire Insur. Adjuster ....General Education Course 
... Sanitary Engineer ....Com. School Brancbes 
..Heating and Ventilating _.....Electrical Engineer 


Engineer «Klectrie Light and Power 
sen: Master Plumber Superintendent | 
steed Civil Engineer ....Hydroelectriec Engineer 
ee Structural Engineer ... Wireless Operator 
...Mechanieal Engineer PAEChitect 
aoe Shop Superintendent ... Building Contractor 
INQING: i ieveccccscctasectessesecscsscctacesssevesces eS = 
BGO RCS Oe reer tener ancicccecccceccscescessctaccvecocsaecdsttsterteetess sederss seine ic 
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TIRES LIKE 
THESE 
8 aa 
J a TIRE 

SURGEON 


Make $2,500 to $4,000 Per Year iy 
Giving New Life to Old Tires 


A Haywood Tire Sur- 
© geoncan do more with old 
¥ tiresthan was even dream- 


ed before the war. By the 

Haywood Method a Haywood 
Tire Surgeon can give 4,000 
to 5,000 more miles of new life 
to a tire that two years ago would 
have been thrown on the junk pile. 
And it’s easy to learn. 


Gr, GERY Stations are Needed | 
RE SOR » Everywhere 


20,000,000 tires wearing down every day. ‘By Tire Surgery you 
can quickly repair, rebuild and give new life to tires seemingly all worn out. J 
Cuts, gashes, tears, bruises, broken fabric, every kind of an accident that 
can happen toany tire, inside or out, you can repair and save for long 
service. The chance to make money is simply wonderful. & 


$2,500 to $4,000 a Year is Possible Ay 


“&) 
If we told you all the truth you’wouldn’t believe it. You would EF 

say, “it is too good to be true.” But you can see what a great fieldthere is 9 ‘= 

for Haywood Tire Surgery Stations—for this better way. 


Send Today for My Free Book 


ry _T have ready to mail you the day 
& I get your request,a fascinating 
| . book—all about_tires—how 


to cere foe py ies aye 

woo ethod—how to 
M. HAYWOOD, President % startin business—how 
HAYWOOD TIRE & EQUIPMENT CO, 4% to build up trade— 


1210 Capitol Ave. Indianapolis, Ind. ¢ what to charge. In 48 
« ° 0 our ou can have 
DEAR SIR: Please send me by return mail your % the whole ‘pro osition right 


free book onthe new Haywood Tire Surgery Method in front of you. Use 
and the details of your free school of fire repairing, @% coupon at the left. 


S M. lliaywood, Pres. ‘ 
Name % Haywood Tire & |} 
aName_ ¢@, Eauipment Co. | 
% 1210 Capitol Ave. 2. 


@, = indianapo!i 
% pols 


Indiana 


















| Earned 
$2200 
in 


Four Months 
This is Richard A. Oldham 


Mr. Oldham w.s tel graph operator for 
the Illinois Central Railroad for twenty 
years. He is fifty-eight years old. One day 
he read one of my advertisements and the 
possibilities of making money in Auto Tire 
Surgery business. In a few weeks he had 
purchased and installed a Haywood outfit. 
A short tima afterward he wrote us that his In- 
come in four magngns was es much es ithadbeenlo 
lwo ad Uue-Hali yturs as Teiegrapp Uperawrt. 
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HOME BATTERY CHARGING 


mcans vitality and long life to your battery and anyone can do it with the 


NEW F-F BANTAM BATTERY BOOSTER 


which will fully charge any 6 volt storage battery eF-Ficiently from 100 to 130 volt 
60 cycle alternating current lamp socket. 


This is a new size of F-F Rectifier and similar to our standard F-F 
Magnetic Rectifier which has been on the market for over 3 years. 
Thousands in use giving satisfactory service. Simple, safe, sure acting. 
Copper and carbon electrodes rectify the current. Capacity 6 volts 8 
amperes. Shipping weight 10 pounds. Price complete with Ammeter 
and Battery Clips $15. 

Send check for prompt shipment via express or if via parcel post add 
sufhcient for postage and insurance. Bulletin 12 on request. 


THE FRANCE MANUFACTURING CO., Cleveland, Ohio 





Says the Master Mechanic. The Greb 
Automatic Grip Puller is a One-Man 
Puller—Quick-acting, strong and sim- 
ple in the extreme. May be locked in 
any desired position. A combination 
of two or three arms. Heavy Duty 
Size capacity 1” to 18”’—dJunior size 
capacity 1” to 7”. Two sets of jaws 
furnished with cact size. 

If your 
Ten Days’ Trial 1/,,°°%7 
jobber does not have them we will send you 
one. Try it ten days. If not_ satisfactory, 


return to us and we will refund your money. 
We alsomake th 


e GREB RIM TNOL. 
THE GREB CO., 230 State Street, BOSTON | 


MARKO 


STORAGE BATTERIES 
ARE GOOD—TRY ONE 
Paul M. Marko & Co., Inc. 


1402-1412 Atlantic Ave. 
Brooklyn, N. Y. 
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Tiae 
“Torpedoplane’” 
and “Sub’’ Spotter 


By George Holmes 


(Continued from page 306) 





called because of its weakness for laying 
eggs in other people’s nests—is one fur- 
ther testimony to British engineering abil- 
ity and the resourcefulness of our navy. 

Rear Admiral Bradley A. Fiske, U. S. N., 
conceived the idea of a torpedo-carrying 
airplane in the winter of 1910-1911 as a 
means of defending the Philippine Islands, 
and discust the idea with the General Board 
of the Navy. In April, 1912, he applied 
for patent on the torpedoplane, which was 
granted in July, 1912, by the U. S. Patent 
Office. 

The Italians were the first to make ex- 
periments in dropping weights from an 
airplane, with a view to evolving a method 
of launching torpedoes. Captain Alessandro 
Guidoni, Royal Italian Navy, using a 1910 
Farman biplane equipt with floats, made a 
number of experiments at an Italian naval 
base in 1912-1915. 

Captain M. F. Sueter, who was then 
director of the air department of the Brit- 
ish Admiralty, appreciated the value of the 
idea and in conformity with the practise 
of the British Navy, which provides that 
the name of the commanding officer shall 
appear on a patent application with the 
name of the author of the invention, a 
patent application was made in the Joint 
names of Captain Sueter and Lieutenant 
Hyde Thomson, in March, 1914. 

The sinking of a Turkish troopship while 
at anchor in the Sea of Marmora, in 1915, 
by a British torpedoplane, created a little 
more interest in the experiment, but no 
greater support was given to the work and 
the experiments were superficial in nature 
and dragged on slowly, due to lack of offi- 
cial interest. 

In May, 1917, those who believed in the 
potentiality of the torpedoplane and hoped 
that the Allies would put this device into 
effect against the German Navy before 
Germany could build torpedoplanes, were 
made heartsick by the report that the Brit- 
ish steamship Gena had been torpedoed by 
a German torpedoplane. 

In connection with the above, it is stated 
by the Admiralty that this method of at- 
tack was first practised successfully in Au- 
gust, 1915, by R. N. A. S. pilots, who sank 
several ships in the Dardanelles by torpe- 
does from seaplanes. 


How thc Torpedoes Are Carried. 


A sketch of one of the German seaplanes 
that participated in the attack against the 
Gena, showing the pontoon arrangement 
for holding the torpedo in the German sea- 
plane, is exactly like the arrangement on 
Admiral Fiske’s torpedoplane. The torpedo 
is held between the two pontoons of the 
seaplane with a bracing to keep the torpedo 
from moving while the seaplane is flying. 

Some years ago I had occasion to discuss, 
first with Admiral Fiske and then with 
Allied officers, the advisability of using 
automatic brakes to check the velocity or 
fall of the torpedo. This discussion led to 
considering a number of methods, such as 
lowering the torpedo by means of a cable. 
But it was realized that while it would be 
feasible to lower the torpedo several hun- 
dred feet by means of a cable, and its direc- 
tion could be maintained by means of vanes, 
and the possible swerving of the torpedo 
might also be checked by means of vanes, 
which would hold the torpedo steady ex- 
cepting in case of sudden turns, the advan- 
tages to be gained were not readily ap- 
parent. The giant naval seaplane NC-4, 
which crost the Atlantic, could easily carry 
two full-size torpedoes. 
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One Hundred Miles an Hour Torpedo Boat! 


Some of the transatlantic planes being 
designed at present are capable of cover- 
ing 3,000 miles without stopping. These 
machines can be converted into torpedo- 
planes by merely attaching the torpedoes 
under their planes or at some other con- O oy a iF Zz tier 3 
venient place. And then they become flying “ws 
torpedo boats, capable of cruising at a Pate SSO SOIT OOLOTT TTT Se RS); 
speed of 100 to 125 miles an hour or more. 4 i 
A crew of half a dozen men will be sufh- 
cient to operate such a torpedoplane. Im- 
agine this marvellous combination of speed, 
potentiality and mobility! What better 
weapon can we find for the defense of our 
coasts and island possessions? An enemy 
fleet bent on attack or carrying an invading 
force would have to contend with large 
torpedoplanes before it could come within 
1,000 miles of our shores and with smaller 
torpedoplanes launched from aerodrome 
ships, such as are recommended by Ad- 
miral Rodman. 
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MONG all our laws for the protection of 
women and children there is not one to pre- 
vent a weak, sickly, anemic man—a creature who 
is a man in name only—from marrying some 
pure, wholesome girl and making her the mother 
of children destined before their birth to be a 
source of grief and anguish to her as long as she 
lives. 

Men of America, what are you going to do about it? 
How are you going to protect your sisters and your 
daughters? How are YOU, who read this, going to pro- 
tect your future wife and do your part to breed a race of 
strong, sturdy children that will be a credit to America, 
instead of poor, sickly, watery-blooded little creatures who 


have no chance in life, and who, when they grow up, will 
inevitably help to fill our insane asylums and our jails? 


Men of America, Wake Up! 
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Admiral Fiske’s ‘Sub’ Spotter. 


Peta rrr yyy xy KM ryy CL yYyY yy xX: 






wie dee J Sodnedn 


A patent was recently issued to Admiral 
Fiske on a clever submarine localizer. 


: . . It's up to YOU, to every individual one of you, to make 4 
As the illustration shows the aircraft, + YOURSELF fit, first of all. It's a living condition that 
plane or dirigible tows a super-sensitive oH confronts you, not an academic theory. It’s a_ condition re 
sub- sea microphone thru the water by + based on the immutable laws of heredity, which have o: 
f fA 1 a boat tS operated ever since the world began. It’s a condition A 
means Of a oat or e s€ an arme Oal, ‘8 recognized by every breeder of live stock, and taken ad- 
which may serve to give battle to the + | vantage of to improve the qualities of the cattle, horses or fo: 
enemy, should he arise to the surface. Sus- +34 dogs a ee a fhe pe inexorable Law ‘of Nature 5 
Et comsthe boat is eoidederecua +? that Like Breeds Like; that the progeny will inherit the 4 
pended if 1 iS a sou | = ri qualities of the sire in an intensified degree. ; B 
microphone connected by circuit wires car- z Read those last two words again, and think—think hard. : 
ried by a cable to a battery and telephone Z) W hat will YOU R children be? If YOU are weak and & 
: : i il eh AY |sickly; poisoned by constipation, green with biliousness, t 
receiver in the car o ea ee ' or |tortured by indigeston, wrecked by nervous headaches, 
The operation is as follows: When a ie | with vitality barely sufficient to carry you through your Ns 
4 what kind of children can you beget? b 





submarine is under water, power is supplied 
from her storage battery to an electric 
motor, whereby “the submarine‘ is driven. 
The continuous whirring sound made by 
the motor while in operation transmitted 
thru the water affects the microphone so 
that this sound is heard and recognized in 
the telephone receiver by an observer in 
the airship car, listening thereat. 

Being thus apprised of the location of the 
submarine, the observer may transmit that 
anformation to a station ashore, or to a ves- 
sel afloat, by any known means—as, for 
example, by visible signals or by radio- 
telegraphy. 

In order to enable the observer to con- 
vey information as to the speed and di- 
rection of the submarine, the sea area to 
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Fit Yourself to Be a Father 


You don’t want to deceive the girl who loves and trusts 
|!you and wreck her life by making her the mother of chil- 
dren who will cause her to curse the day she married you. 
You want her to bear happy, healthy, laughing children, 
who will ero up into strong, virile men and women, a 
source of and comfort to you both in your old age. 

FIT YOURSELF to beget such little ones, and at the 
same time to take the place among men in the world to 
which you are rightfully entitled. YOU CAN DO IT— 
there isn’t any dor sucn about it—IF YOU MAKE UP 
YOUR MIND TO DO IT. Yow can get rid of the 
hampering ailments that are preventing you from being 
quick, efficient in your work and keeping you from getting 
a better job or higher position at bigger pay; you can 
break off any evil habits that are giving you a hang-dog 
feeling and making you ashamed to look your fellow men 
and women in the face; you can build up your flabby 
muscles, strengthen all your vital organs, make your blood 
rich and red and fill yourself with the punch and power 
of a RE AL MAN, if you will stop “putting it off until 
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LIONEL STRONGFORT 


‘“‘Dr. Sargent, of Harvard, 
declared that Strongfort is 
unyuesttonably the finest 
specimen of physical develop- 


be protected may be mapt in divisions of 
predetermined area, as 1, 2, 3, etc. of the 
detail drawing reproduced herewith. The 
observer knowing, for example, that he is 
over division 7 and hearing the submarine 
noise in his telephone, signals that fact to 
an observer at some central station. After- 


; ; Soins = 5 - given them renewed vitality, ambition and the power to DO THINGS in the world. Strongfortism has 
ward, being over div 1S10n 2 if he still enabled them to beget children who will make Americans of whom both they and their country will be 
hears the sound, he communicates that proud, 


further fact. The central station observer 


thus becomes informed that the position 


7 ; 5 serrata 7 9) spent in studying the human organism: in learn- 
of the submarine is first 1n division 7, tor BX ing Nature's way of building up and’ strength- 
example, and that its course is to a second #} ening the tissues of the pouseles, the vital or- 
ogre : se seuss eo gang an 1e brain. TARA? sults; 
position as in division o and, therefore, HY =I guarantee to improve you 100 fn an physi- ee Revi 
: s = fa E- & cally and menta yo if you wi ol Ow my ee eee @unmeoecse Creer err uur Trt eth Thee ee BS 
northeasterly, while the time elapsing be ~ directions, and it makes no difference where A Pe 
tween the signals will show approximately Hy You live,’ what your present condition is or Ff FREE CONSULTATION COUPON 5 
Be tecdl of the submarine ini going from |) |ige.prntse rom, spurte! folica Erourst ot | cum Name seine 
the first to the second position. #) interfering in any way with your present oc- HH At mne‘sour book, “PROMOTION AND CONSER. ff 
The boat may be simply a float in boat chamber’ if you like, S0NF OWN Ded- 7H VATION OF HEALTH, STRENGTH AND MEN. 
ese ce see : H TAL ENERGY,” for postage of which I enclose —E 
shape, Or it may be an armed motor-boat Ay DON'T DELAY—tomorrow never comes to hE three 2-cent stamps. I have marked (X) before 
with crew on board. In the latter case, as | Wow. “Salen Same Bode Eee ee ere Lone 
soon as the observer in the airship signals <?  tton and Conservation of Health, Strength andy » ..Catarrh - Short Wind .. [Impotency oe 
: : ¥> Mental Energy.”’ It will show you how to maket\ 4&@ ..Asthma .. Flat Feet Gastritis 3 
the crew of the detection of a submarine #? a MAN of yourself. There’s no charge for it: x4 -- Obesity . Stomach .. Heartweakness A 
sound, the cable may be detached from the mm I ask you only to enclose 3-2c stamps to pay f ph c oe eee pieule tion : 
boat, leavin h icropho 3%, for packing and postage. Fill out the coupon iq -- pian Sete ose 2 ree : 
Poat, leaving the microphone suspended | ¥s aha 'send it in TODA. Youll hear tom me "fq Rupture, <-Billeusness |! -Despondency |B 
rom tne cable, and the boat ree’ to watch x) by return mail with something you wouldn’t KH | ‘Neurltis : Indigestion ‘Lung Troubles 
for and attack the submarine, or to give ape. lise for any money. - ev euzelala . -Mervousness =-{nereated aelabe : 
; : Sees = A ..Fla est ..Poor Memory’ ..Stoo houlders & 
Warning to other vessels in the vicinity. 7H Deformity. . Rheumatism . Muscular = 
Any suitable means of release may be pro- % “WE (describe) .. Youthful Errors Development : 
vided, & LIONEL STRONGFORT *f) samo.......... 
By noting where the sounds in the tele- | ie ee ee 
! | K: Physical and Health S ecialist ; AO sc eteretereiere sHOCCUNALTON erect eee os cee eos : 
phone become louder or fainter, and by 3 : Ey ; H os Fs 
steering in such a direction that the sounds | # 1011 Strongfort Institute © Newark, N. J. i ee 3 
become louder or remain in the same in- e i Write Plainly 


tensity, the observer in the airship can 
move in a direction and at a speed approxi- 
mately that of the submarine. 
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Strongfortism Will Enable You to Do It 


Strongfortism has lifted thousands of weak, ailing, 
hopelessness and despair and placed them on the broad, 
Strongfortism has restored the manhood they had destroyed and thought they had lost forever and 


perity. 


Strongfortism will do for YOU what it has done for them. 
tbe way that makes for health and power and potency; 


the way that has no drugs or medicines about it; 


take hold of yourself and go about it the right 


the way that gets the most enjoyluent out of life. 
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impotent, discouraged men out of the bog of 
Straight road to health, happiness and pros- 






It is simply Nature's way of living life; 
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I KNOW whereof I speak. My Hifetine has been 
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Be An 


ELECTROTECHNICIAN 


Study to enter the field of electricity as a 
high-salaried Industrial Specialist. 

Qualify as a Power Plant Superintendent, 
City Technician, Salesman of Electrical Equip- 
went, Supervisor of Electrical Equipment 
Maintenanee, 


WITH OR WITHOUT A HIGH SCHOOL 
EDUCATION you can take up this study at 
this school ONLY. Better your previous edu- 
cation sooner you finish. That’s all. Com- 
bination of work-shop, laboratory, drafting 
room and reeitation room instruction quickly 
and thoroughly prepares you as an Electro- 
technician. 

“Earn While You Learn’ if you like. 

There is no time for delay if you wish a place 
reserved tor you. Next term opens September 2. 
Clip and mail the coupon today. It may mean a 
life-time of success for you. DO IT. 

School of Engineering of Milwaukce 
104-373 Broadway Milwaukee, Wis. 
School of Engineering of Milwaukee 
104-373 Broadway, Milwaukee, Wis. 
Gentlemen:—Without ohligation, send me 
Photo-Story and full particulars regarding 
Eleectrotechnuician Course, 


catalog, 
the 
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City 


CAGES raver aroiesanalcnevenk Education 


School of Engineering of Milwaukee 
Institute of Electrotechnics 


104-373 Broadway Milwaukee, Wis. 





@ 
= Mi E 

a Mining Engineer 
A great profession, not overcrowded, offers the dili-)y 
gent atid ambitious student assured and exceptional 
rewards. Located in the heart of one of the greatest 
copper mining districts in the world, the College 
offers a unique combination of theoretical instruc- 
tion with practical experience in all phases of mine 
development and operation, Four year course can ! 
be completed in three. Vast mines, mills, smelters, 
electrolytic and power plants of the most modern 
type, are practically a part of the College equip- 
ment and constitute a factor of enormous value in 
the courses of instruction. Every opportunity for 
specialization. <A stato supported college not con- 
ducted for profit. Established 1886. ‘"M. C. M. 
Men Make Good.’’ For descriptive book address 
Administrative Officer, Houghton, Michigan. 


Michigan “** Mines 








EN will be surprised at what we 
have ready for our special Sum- | 
mer Hosiery Showing. 


CLOCKED Seamless _ socks i 
pure thread silk with reinforced | 
heel and toe. 







Exceptional value at 89c 
per pair. Postpaid. 


Black —~ Navy—Grey—Cor- | 

dovan with white clocks. 

Write today for Catalog No. 100X and get ac- 
quainted with our other special numbers. 
The Bertex Distributing Co. 
124 W. 18th St., N. Y. City 





Witla yates 
—— TRADE fio SCHOOL 


$06 S. Wabash Ave., Chicago, til. 

LEARN MECHANICAL DENTISTRY—DEMAND UNLIMITED 

A paying professional trade: You will be a trained dental 
inechanic and receive our diploma when competent. Stu- 
dents given advantage of thoroughly up to date jaboratory, 
and services of graduato Dental Surgeons on practical] cases. 
No effort spared to place graduates advantageously. No age 
limit. Day or Evening. Individual instruction. No educa- 
tional requirements. No book or home study. Easy terms. 
Highest references, Especially attractive proposition to those 
who write at once for catalog H. 
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\Popular Astronomy 
| THE NATURE OF COMETS 
By Isabel M. Lewis 
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istic tail and peculiar cometary features are 
fully developed. As the comet again re- 
cedes from the sun after perihelion pas- 
sage its speed slackens once more. It soon 
parts with all its spectacular features and 
fades rapidly away into oblivion. 





This Diagram Shows How the Planet Jupiter 
Captures the Large Majority of the Comets. 


It Will Be Noted That Most of the Comets 
Are Grouped Around Jupiter’s Orbit. 


THE DISTINCTION BETWEEN 
STARS AND PLANETS. 


HE chance enquirer into the mys- 

teries of space usually is puzzled by 

the distinction that is to be drawn 

between stars and planets. All 

celestial objects except the sun, 
moon and a few chance comets he is apt 
to group together vaguely under the head 
of “stars” even to the “shooting stars.” 

The planets shine only by the reflected 
light from the sun around which they re- 
volve, as does also the earth, which is one 
of the smaller planets. This light from the 
sun may be reflected from a rocky surface, 
as in the case of the moon, which is not a 
planet, to be sure, but a satellite of a planet, 
—the earth—or it may be reflected by a 
cloudy atmosphere as in the case of Venus 
or from surface snow and clouds as in the 
case of Mars. The outer and larger planets 
Jupiter, Saturn, Uranus and Neptune, be- 
ing chiefly in a gaseous condition, reflect 
sunlight from, the gaseous vapors that en- 
velope their central molten or gaseous 
cores. 

Stars, on the contrary, are suns com- 
posed of intensely hot incandescent vapors 
of many chemical elements emitting light 
and heat of their own. The heat of the 
stars is inappreciable to us simply because 
they are so far away. 

In size, the planets are conspicuously in- 
ferior to the sun and to the average star 
tho it is now known that there are some 
dwarf stars in existence that are as small 
as planets. The sharp distinction remains, 
however, that planets revolve around a cen- 
tral body that supplies them with the light 
and heat that they do not possess them- 
selves, while the stars, however small they 
chance to be, shine by their own light and 
move thru space as independent bodies. 

Not only is the distinction between stars 
and planets one of physical condition and, 
generally speaking, size. It is also one of 
relative distances. 

The planets are all comparatively close 
to the earth. All are companion satellites 
of the same sun. The nearest Venus comes 
at times within twenty-six million miles of 
us and the farthest Neptune within twenty- 
seven hundred million, but the very nearest 

(Continued on page 357) 
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This Book 
Cost $34,000 


1200 Authors Contributed 


Our Bound Volume No. 6 contains a 
goldmine of electrical and _ scientific 


information. No such value has ever 
been offered before for so low a price. 
A marvelous cyclopedia of electricity. 
A reference book of authentic in- 
formation not found in any other book 
in print, | 

Volume contains twelve numbers of the 
“Electrical Experimenter’” magazine — 


May, 1918 to April, 1919, inclusive. There 
are 984 pages, 2,110 complete articles, 


1,908 illustrations, 369 questions and 
answers, Sizes, 12” high; 9” wide; 2” 
thick, 


A world of electrical information; the en- 
tire electrical Progress for one year; the 
greatest reference book on current ‘“Wire- 
less”’—all at a price within reach of every- 
body. Mind you, the book is durably 
bound in attractive green linen with heavy 
covers. Letters stamped in gold. You will 
be proud to have it in your library. We 
have only 600 copies, therefore be sure and 
order to-day. Shipping weight 8 lbs. ‘Add 
a sufficient amount for postage, otherwise 
we must ship by express. 


$S OO 
add postage for 8 Ibs. 


Positively the Greatest Electrical book bargain in 
the World. Weship AT ONCE. Order 
today to avoid delay. 


EXPERIMENTER PUBLISHING COMPANY, Inc. 


Book Department 


233 Fulton Street - New York, N. Y. 
Fill in--Tear out-and Mail 


8-19 
Gentlemen: 


Please send at once your Volume No, 6 as adver- 
tised, for which I enclose herewith $.........0.- “ 


J also enclose $.2.45.) ++ ..extra for postage. 
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BIC a 1 
‘DO Your Own PLUMBING 
AND HEATING at low cost 


Send for our big instructive 
256 page well-bound Handy- 
Man Book Catalog. Every 
Home Owner, Contractor, 
Ejectrician, Farmer, Factory 
Manager, etc., needs it. Shows 
over 10,000 Fixtures and Sup- 
plies in plumbing and heating 
at wholesale. Shows how to 


CARUSO CONCERTS TO AMA- 
TEURS BY WIRELESS ’PHONE. 


Clevelaid, Ohio, or that portion equipt 
with wireless receiving instruments, heard 
its first wireless telephone concert on the 
night of April 17th. And it is to become 
a permanent institution. 


Mechanical 
Engineering 


a 


Every Thursday night between 8 and 10 
o'clock the radio amateur or professional 
who “‘tunes” his instrument to receive wave 
lengths of 375 meters will be able to listen 
to strains from Caruso and Sousa’s band 
interspersed with baseball scores and the 
latest news bulletins. 


The concert will come from the plant of 
the Martin Company, air plant manufac- 
turers and will be audible to wireless oper- 
ators within 200 miles. It is estimated that 
400 radio amateurs ‘“‘listened in” on the first 
concert. 


The wireless transmission of music is ac- 
complished by use of the wireless telc- 
phones as developt by F. S. McCullough, 
wireless expert for the Martin Company. 
The same apparatus as is used in airplanes 
is employed and the music produced by a 
phonograph. The transmitting apparatus 
of the telephone replaces the phonograph 


‘save skilled labor, hard work 
and unnecessary material by 


OUR NEW 


Cut-to-fit-Method 





Learn at Home! 


Employers everywhere are looking for 
men with mechanical ability. Splendid sal- 
aries and rapid advancement are offered. 


‘This wonderful book helps you select and install the 
proper Plumbing, Water Supply System, Hot Alr, 

| Water or Steam Plant. Besides beiug our Wholesale 
Catalog It las many practical 
plans, diagrams, sketclies, ele- 
vations, etc., showlng how to 
do the work this newer, ecut- 
to-flt way. Any handy man 
with a few tools can easily du 
hls own installing with the 


There is an easy, delightful way in 


H es ist 


™ 4 pensive 
to non-interested parties. 
Therefore, 


aid of this 
Big Handy-Man Book 


We have spared no 
effort and have gone to a 
great expense to compile 
this yaluable book. With 
economy still a national 
necessity, 1t would be un- 
patriotio to send this ex- 
book broadcast 


we request a 
temporary deposlt for each 
copy of 25¢ Which we re- 
fund on first order, or 
we send our Bargain Bul- 
letin Free, Address Today 


HARDIN-LAV I Y COMPANY 
40 Years A 

| 4510-20 Cottage Grove Ave., Chicago 
$500,000 plants behlad our guarantee 





AMPERES 


RADIO FREQUENCY AMMETER 


4 inch Face 


0 to 3, Oto 5 or 0 to 10 Amperes. 
Specify Reading Required. 


$11.00 Net 


The Jewell Electrical Instrument Co. is 
prepared to fill the instrument needs of 
the amateur experimenter in radio and 
general electrical work, as well as those 
who desire more precise and accurate 
measurements of electrical quantities. 


We show above our high frequency 
ammeter, of the thermo couple type, 


especially 
installations. 


desirable for medium sized 


For receiving panels, we are supplying 
small D. C. instruments for plate volt- 


age and filament current, 


reasonable price. 


at a very 


Write for our special radio instrument 


bulletin. 


JEWELL ELECTRICAL INSTRUMENT CO. 


1640 Walnut St. 





READ THE CLASSIFIED 


Chicago 


ADS. ON PAGES 380—382 
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horn. The baseball news and bulletins were 
announced by voice, so that no knowledge 
of “codes” were required to receive them. 


Changing Nature’s 


race 
(Continucd fron page 300) 





copper wires extend from the blasting ma- 
chine to one or more of the detonators. 
The ends of the two insulated wires inside 
the cap of the detonator are bridged by a 
very fine wire, which is soldered to the 
ends of the feed wires, and it is the heating 
of this fine bridge wire in the midst of the 
explosive charge, due to the passage thru 
it of the electric current transmitted from 
the dynamo, which ignites the cap explo- 
sive and in turn the main dynamite blasting 
charge. Electric blasting caps are made 
practically air-tight and water-tight, and 
are therefore safer to handle than the 
ordinary open-end blasting cap. It re- 
quires about 114 to 2 amperes to melt the 
fine platinum bridge wire in the cap. 


Connecting Wires 


Owing to the small amount of current 
required, about 2 ampcres, to melt the fuses 
in the electric detonators, and as these are 
invariably connected in series, a fairly small 
wire can be used to carry the current from 
its source to the location of the blast, as 
well as between the various charges, as 
shown in the accompanying diagram. No. 
20 insulated copper wire is usually em- 
ployed for connection between the dyna- 
mite charges in the holes. For the feed 
wires between the charges and the dynamo, 
a larger wire, such as No. 14 rubber cov- 
ered copper conductor, is used. Several 
ways of connecting the charges in a group, 
as for instance in blasting a “ditch” or 
“brook,” are illustrated in the accompany- 
ing diagrams, 4, B, C, D. As will be seen, 
the various charges are connected in 
series. However, under some conditions 
the charges are connected in parallel. 
The series connection here shown is in- 
variably used when a_ hand-operated 
blasting machine is employed to explode 
the charges. Parallel or series-parallel ar- 
rangements are used with dry or storage 
cells, or else an electric generator driven 
by a gasoline engine is used as the source 
of electricity for firing the blast. The 
standard blasting machines, fitted with 
magneto generators are designed = in 
different sizes to fire from 1 to 200 
charges, depending upon the type and 
size. The amount of current produced is 
about 3 amperes with this machine, while 
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which you can learn right at home in 
spare time. For 28 years the Interna- 
tional Correspondence Schools have been 
giving men and women just the training 
they need for success in mechanical engi- 
neering and more than 200 other subjects. 
Hundreds of thousands have stepped into 
good positions through I. C. S. help, but 
never were opportunities so great as now. 


Let the J.C. S. help you. Choose the work you 
like best in the coupon below, then mark and mail 
ittoday. This doesn’t obligate you in the least 
and it will bring you information that will start 
you ona successful carecr. This is your chance. 
Don'tletitslipby. Markand mail this coupon now. 


me oes eee EE == TEAR OUT HERES ame eee ee oe 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 6197, SCRANTON, PA. 


Explain, without Peieetic me, how 1 can qualify for th 
position, or in the subject, before which I mark X. 








ELEOCTRIOAL ENGINEER 
| Electrician 

| Electric Wiring 

‘| Electric Lighting 
Electric Car Running 
Heavy Electric Traction 
Electrical Draftsman 
Electrle Machlane Designer 
Telegraph Expert 
Practical Telephony 
MEOHANICAL ENGINEER 
Mechanical Draftsman 
5 Ship Draftsman 


SALESMANSHIP 
ADVERTISING MAN 
Window Trimmer 
Show Card Writer 

CL) Outdoor Sign Painter 

LJ) RAILR OADER 
ILLUSTRATOR 
DESIGNER 

_) BOOKKEEPER 

(_}) Stenographer and Typist 
Cert. Pub. Accountant 
Traffic Management 


5 OHEMIOAL ENGINEER 





Commercial Law 
lL} GOOD ENGLISH 
_) STATIONARY ENGINEER 
L) CIVIL SERVICE 
LL) Railway Mail Clerk 
} Textlie Overseer or Supt. 


| Machine Shop Practice 
| Toolmaker 
Gas Engineer 
\CIVIL ENGINEER 
_ Surveying and Mapping 
MINE FOREM'’N OR ENGR 














ARCHITECT AGRICULTURE 
Architecturai Draftsman Navigator CL) Spanish 
PLUMBING AND HEATING Ponitry Ratsing §L) French 
’ Sheet Metal Worker Antomohlies (_] Itaifan 
7 

Name 

Present 

Occupatio 

Street 

and No. 

City State 








tralning again open to 
eiviliaus. Over 3000 


ELECTRICA men trained for elec- 


trical industries in experience of more than @ quarter 
of a century. For men of ambition and lmited time. 
Condensed course in Electrical 

gra d- 


ENGINEERING °7:" 


secure good posifions and promotions. Theoretical and 
Practical Electricity, Mathematics, Steam and Gas En- 
gines, Mechanical Drawing, Students construct dynaimos, 
install wiring and 


Chectae. 2 IN ONE YEAR 
chinery, Course with 


diplcma, complete, 
Thoroughly equipped fireproof dorml- 
tories, dining hall, laboratories, shops. 
Write for catalog. 27th year opens 
October 1, 1919. 


BLISS ELECTRICAL SCHOOL 
260 TAKOMA AVENUE, WASHINGTON, D.C. 


WOULD YOU KNOW WHAT TO DO? 

TO HAVE YOUR WISHES COME TRUE? 

TO BE HAPPY AND SUCCESSFUL? 

TO FEEL THE THRILL OF NEW POWERS? 

TO HAVE A WINNING PERSONALITY? 
Our system of Personal Development has shown thousands. 
It can show YOU. First lesson In SUCCESS, and your 
Personality Sketch for 10¢ and birthdate. 


THOMSON-HEYWOOD Co. 
Dept. 350, Chronicle Bldg.. San Franelsco, Cal. 


enables 








when writing to advertisers, 
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I Can Make 
You STRONG 


I can show you how to develop 
every bit of strength that a _ real 

] man should have. I can give you 
an abundance of vitality and a 
highly developed body and mind. 
The Man who wishes to succeed 

| in business must be endowed with 
man unusual amount of strength, 
endurance and vitality. | have 
found the way to develop these 
qualities in the shortest possible 
time. I have done it myself, with 
my own body, and | have done it 


the 


for many other of world’s 


strongest men. 





EARLE LIEDERMAN 


The Acme of Physical Perfection 





Let me take you in hand and make a 
real man of you. You will always bless 
the day that first you sent for my book. 
] can put pep into your actions, vigor 
into your step, and make your mind so 
clear and alert that you simply must 
go ahead in business and social life. 
There is no reason why you should go 
on through life all fagged out. more 
dead than alive. Let me change all 
this—let me make life worth living. 
Give me a chance to show you what | 
can do for you. 


Send To-day for 
MY NEW BOOK 


**‘Muscular Development”’ 


It tells how I can help you. I will send this 
valuable book to you by return mail on receipt of 
only 10¢ to cover cost of mailing and wrapping. 
Use the coupon below. The book contains full 
particulars of my splendid offer, and is  pro- 
fusely illustrated with pictures of many of the 
world’s strongest nien whom I have trained. 
Don’t pass this by. Sit right down and fiil in 
the coupon. Do it now, this minute, whiie it is 
on your mind. 


EARLE E. LIEDERMAN 
Dept. 211, 203 Broadway, New York 





Earle E. Liederman 
Dept. 211, 203 B’way, N. Y. C. 
Enclosed find le for which you are to send 


me at once your new, illustrated book, ‘*Muscular 
Development. "’ 
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the larger machines develop several hun- 
dred volts. 

In some cases electric light or power cir- 
cuits are tapt in order to furnish the neces- 
sary current for firing the charges. For ex- 
ample: if a circuit is supplying 250 volts 
and 10 amperes to a light or motor load 
beyond the point where the line is tapt, then 
this can be safely short-circuited and relied 
upon to fire 125 detonators in one series or 
five series of 625 detonators each. Such 
use of this current will not interfere with 
the operation of the motor or the lights, 
as connection ts made for too short a time. 
Dry cells can be used for exploding elec- 
tric blasting caps, but their rapid deterio- 
ration makes them unreliable. A storage 
battery will prove much more trustworthy. 


How to Prepare the Blasting Charge. 


The preparation of the load is accom- 
plisht in several different ways and depends 
upon natural conditions where the blasting 
is to take place. Where ordinary wet 
ground such as in meadows or near a 
brook is to be blasted, in order to form 
another ditch or stream, it frequently hap- 
peus that the necessary blasting holes may 
be drilled with a crow-bar. After the dy- 
namite cartridge has been placed in the 
bottom of this hole with the electric de- 
tonating wires attached, the hole will in 
most cases fill with water, and this provides 
a satisfactory substitute for tamping, and 
will give very high efficiency when the blast 
takes place. It is interesting to mention in 
this particular instance, that in actual coal 
mining operations the drill hole is com- 
mouly filled with water instead of being 
tamped with coal dust, etc. Water being 
practically incompressible and possessing 
considerable inertia under the sudden burst- 


-ing pressure of the charge, results in very 


high efficiency of the blast. Where a hole 
has been drilled in rock, or wherever it has 
been tamped or filled up with loam, the 
following proceeding is to be noted: To 
guard against danger of a prematurely de- 
tonating charge, the first five to eight inches 
of tamping over the dynamite cartridge 
Should be gently packed by means of a 
tamping stick. When this amount of lightly 
tamped material has been placed, the rest 
of the tamping should be made as hard as 
possible, using a wooden tamping stick for 
the purpose. Moist clay free from gravel 
and clods makes good tamping material. 
Free running sand or moist loam is also 
effective. As pointed out in instruction 
books on the handling of explosives, it is 
not neccssary to use any loam to tamp the 
drill holes, where the blasting is done in 
watery ground, or wherever the water will 
hll the hole to a depth of a foot or more. 
It is good practise, especially where heavy 
charges are used, to place two inches of 
paper or dried leaves immediately over the 
priming charge, so that they can be used as 
a safety marker, if the tamping has to 
be removed for any cause. 


Purposes of Blasting, 


The accompanying illustration shows 
three distinct purposes for the blasting op- 
erations carried on by agriculturists, and 
those desirous of cleaning up stump-strewn 
and rock-covered property. The method 
of using one, two or three lines of holes for 
blasting various widths of ditches is shown 
in the left-hand illustration. It is indeed 
surprising to learn that these ditches, in ac- 
tual tests carried on before Government ex- 
perts, have been blasted out with dynamite 
in the manner here shown. The bottom 
level of the ditch, when finished, was so 
nearly perfect that not a shovel had to be 
touched to it. In some cases, where spe- 
cially deep ditches are desired, it sometimes 
becomes necessary to place another row of 
holes along the bottom of the first ditch 
blasted out, and then to blast this out. 

The experts in charge of the blasting 
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MADGE says: 


“It is one of 
my favorite 
magazines. I 
enjoy reading 
ui every | 
» month,” 
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UST to 

get ac- 
quainted” 
send a dollar 
and _ receive 
the next four 
numbers of 


The PHOTO- PLAY WORLD 


Contributions by leading authors 
Beautifully illustrated, handsomely printed 
By the year $3. 50-—35 cents acopy - 


Trial Offer: 4 numbers for $1 


(Foreign postage 50 cents extra) 


THE DOWNS PUB. CO., Bulletin Bldg., Phila., Pa. 
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The Electric Safety razor makes shaving a 
pleasure, Blade vibrating 7,200 times a minute 
cuts the beard smoothly and without slightest 
pull or irritation—feels like a gentle massage. 
Can be used with or without electric current. 


All users of the Lek-Tro-Sh AV speak well of it 


A barber says—‘‘Have shaved for years and have 
never used any shaving device near its equal.’’ 
home user says—““The most pleasing shave I’ve 
ever had in my life. Shaves my face closer than I 
used to enave: but there is no after irritation or ilt 
effects as I usually get from another razor.’’ 
No. | Made for use from Light Socket. 
No. 2 Made for use from Dry Battery. 
Write for illustrated circular describing Lek-Tro- 
Shay Safety Razor fully. 


Pla oer ELECTRIC RAZOR CO. 
Dept. 122. Omaha, Nebr. 
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Big Saving in Power Bilis Every Month—HB Ball- 
Bearing Motors furnish ideal power at lowest cost for 
factory, machine shop or garage, <All power waste 
eliminated. Amply designed, absolutely trouble proof, 
economical and reliable. Highest efficiency in daily 
service. Bearings need refilling only once in three 
months, require almost Aue attention. 
$2 Brings You Any HB Motor. Bal- 
ance onEasy Terms. Sizes ito15 
.--Choose to Suit Your Needs. 
lf in doubt about requirements, write 
our service department. Get es ex- 
pert advice—-F REE. Simply oars 
what machinery to be run and type of 
current available. We plan your power 
system for best results at least cost 
Pa this ad to your letterhead and mai! 
ODAY for full information. Ask also 
about AB Battery Chargers, Genera- 
HOBART BROTHERS COMPANY 
ox 82 roy, Ohio 
Succeasful Manufacturera Since 18938 





1 Pictures i 


Complete sets of two machines of ual 
marvelous equipment at ridiculously | 
low prices. Instructive, mystifying} 
and useful. This picture of President 
Wilson was telegraphed by these ma- 
chines. Will transmit pictures, maps, 
drawings and hand writing. Picturef 
telegraphing is the coming. science. 
Write today. 


J. LEISHMAN CO, Dept.T Ogden, Utah Eats 


How to Get Rid of Moles 


A simple, safe home treatment—15 
years’ success in my _ practice. 
Moles (also BIG growths) Dry Up. 


Ask for Free Booklet of Full Particulars 


WM. DAVIS, M.D. 
4140State Street Perth Amboy,N.J. 
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Ty bITa TESTS 


usually drill a few holes and try several 
trial shots to ascertain the best depth and 
spacing for the holes. For ditches of three 
or three and one-half feet width, the depth 
of the holes will usually be 24 to 30 inches, 
and the spacing between the holes from 
18 to 24 inches, altho it may be necessary to 
increase the depth and decrease the spacing 
in some cases. The test is usually begun 
with holes two feet deep and 18 inches 
apart. These are placed in lines and about 
10 of them loaded with one dynamite cart- 
ridge each. 

This loading, say the experts, should lift 
the soil at least 200 feet into the air and 
scatter it over the adjoining swamp for a 
distance of 150 feet, leaving a clean ditch. 
If such is not the case, then a different 
loading layout should be tried. 


Blasting Stumps. 


Tin the Great Shops of 


ACOYNE 


RS D8 Troyes 


" \ a of Electrical experts are “aie needed now. Come“ 
to the great shops of Coyne and let us train you quickly by 
our sure practical way backed by 20 years of success. 


One of the principal uses of dynamite 
as utilized by agriculturists and by engi- 
neers in clearing up large areas containing 
obstructions is that of blasting out stumps. 
The lower illustration in the accompanying 
view shows how a large lateral stump is 
drilled, and how the electric blasting caps 
and dynamite cartridges are placed. The 
terminals of the blasting caps are connected 
in series, and the two wires run to the 
blasting machine which should be situated 
- to 300 feet away from the stump at 
east. 

A new innovation in drilling the holes 
for stump blasting is the use of a portable 
electric drill or auger. One or more of 
these electric drills, as may be required, can 
be operated from a portable gasoline engine 
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and dynamo ae or else from electric Earn $125 to $300 a Month LEARN DRAFTING 
feed wires supplied by the local light and ; The country needs hundreds of skilled Drafts- 
power company. Comprest air apie have Come to Coyne where experts train men in all nies at big ae i 
also been used to some extent for this work you on the actual apparatus. You work Coyne is the only school in the country that 
: elas ; gives you the advantages of big shops full of con- 
and have proved very satisfactory. In all on every thing from the simple bell to struction and machinery. This makes our drafting 
mo blasting it should be noted that the the mighty Generators, Electrical Loco- courses practical, just like the job you’ll have when 
stump blasting it e t that : : l Jot 
depth of the holes should reach to the motives and Power Plants. Everything you graduate. You can’t get thisin any other school. 
sub-soil, not close up to or in contact with | | to make you a Master Electrician. |  iOqON PICTURE OPERATING AND PLUMBING 
the wood. The best tools for making the Look at the picture taken from life in We teach all these professions in such a thorough, 
holes are the crow-bar and the sub-soil our shops. practical way that when you finish you can step 
unch : right into a position of responsibility and big pay. 
p : Become an Expert In 3% Months | Fill out the coupon zxow and send it for our big 
Breaki Bould ; | free book of information. It tells what otbers are 
reaking boulders. No need of taking 1 to 4 years to be- | doing and have done, what you can do. 
There are three general forms of blast- come an expert. We have proved this | Be sure and check the trade that interests you. Do it now. 
ing applied to rocks, particularly those of in thousands of cases. We are the only school = ———_—_—_———— —— — = 
the boulder class. Blockholing requires teaching by the original Coyne methods, which COYNE SCHOOLS 
the smallest amount of explosives, altho means no books, no ‘classes—all practical training. DE eee Se St. 


more labor is involved with the drilling of 


: 
a hole or series of holes directly into the Earn Your Way. Para en eeceaeabes oan Please send me that big free book. 


help every ambitious man to earn q 7 : 
p ¥ I’m interested in: 









boulder, as shown at the top of the right- a part or all his expenses—without charge. 

hand illustration herewith. Bennett W. Cooke, Director ] [1] Electricity [] Drafting [] Plumbing 
Mudcapping, as depicted at the bottom of COYNE TRADE AND ENGINEERING SCHOOLS | [IMotion Picture Operating. 

the right-hand illustration, requires the Dept. 28, 39-51 E. Illinois Street | Name 

smallest amount of labor, but a consider- CHICAGO, ILL. mers cay ee ae a 

ably larger amount of explosives, while Led irace a. 92.0 ae 

snakeholing is intermediate with respect to 

both labor and amount of explosives re- % THERE'S MONEY INIT * 


quired. Each method has its own particular PAT — YAS 
ae ae € drill; hol “forE=_-EARN TELEGR HOM 
Oocknholing consists O rilling a hole oe can — a= oe 
into the boulder and charging it with a | "ar MORSE AND WIRELESS_"_- 
small amount of dynamite. It is the best oe 
and simplest method for breaking very hard 
or very large boulders, especially those of 
the “niggerhead” type, ‘which are very dif- 
ficult to break by other methods. 
Snakeholing consists of punching a hole 
underneath but immediately against the bot- 
tom of the boulder, and placing a charge 
of explosives in as compact shape as the 
size of the boulder will permit. A boulder 
which has been snakeholed out of its rest- 
ing place is shown in the accompanying 
right-hand illustration. As will be seen, the 
explosive, being confined on the under side 
of the boulder by the earth, can exert a 
powerful blow on the boulder and will 
force it out of its position or roll it out. If 
a sufficient charge is used, the boulder will 
be broken into fragments. The boulders 
should always be either pried out or snake- 
holed out of their resting places to the top 
of the ground, before attempting to break 
them by blockholing or a shattering blast 
of the type described above. 
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TEACH YOURSELF 


in half the usual time, at trifling cost, with the By ' 
wonderful Automatic Transmitter. THE OMNIGRAPH. 
Sends unlimited Morse or Continental messages, at 

any speed, just a9 an expert operator would. 










Adopted by U.S. Gov't. 4 styles, Catalogue free, 


OMNIGRAPH MFC. CO. 
3S9L Cortlandt St. New York 





ANE, SUPPILIES 


Model Airplanes ~ 






nocked-down scale 
45,0nd supplies. 


G12 Bi cudlevay, Brookiym, N.Y. 











Wading River Mfg.Co. 





You benefit by mentioning the “Electrical Experimenter’”’ when writing to advertisers. 





WWww.americanradiohistorv.com 


354 


How to Sell Your 
Real Estate 


A " Any Kind 
\ Anywhere 


I got cash for my 
Mea property in less than 

sar two weeks. Made sale 
niyself so had no commis- 
sion to pay. You can do 
the same with The Simplex 
Plans for Selling Real 
_ _Estate. No matter where 
located, these practical, scientific plans will show 


you how to. sell your meee st tt 
| Quick Results 








property—quickly and for 
cash—without employing 


agents or paying commis | | 4 Ba uot cash a 
sions. Investigate at once. ee acthidde eal oe 
Learn how easily y ae : 

a ow easily you can H. Cartland, Mass. 


use The Simplex Plans, 


| sy ; 
just as I did, to sell your Your method sold ny 





real estate. Write today farm for cash.”—Mrs. 
(a postal will do) to aon ee 


THE SIMPLEX CO. 
Bepl. 62, 1123 B’way, New York 
They will send you full 
particulars without cost 
er obligation, 


Your plan quickest I 
ever saw.'’—Joumnson 
String, N.J. “Sold my 
hotel for $5,375.”"—-G, 
le. Stewart, Til, 


3 THE MIDGET SLIDE RULE 
OK 2 will solve any problem in addi- 

MIN tion, subtraction, multiplication, 

“/30\%\ division and proportion. A Log- 
\\ Log Scale gives any root or power 
ii\of any quantity. Gives Logarithms, 
Sines, Tangents, i 









( _Cotan- 
er}/}} jgents and the decimal equivalents 
4 igifhiyof fractions to six figures. It is 

f/if Srease and water proof and will 

4 give years of service. This rule is 
not to be compared with the paper 
utility rules which sell for $1.00 
and are put together with paper 
fasteners, It is accurate, simple 
to operate and comparison shows that it is undoubtedly the 
fastest and most complete rule made. Our refund guaran- 
tea protects you from joss or disappolntment. An instruction book 16 
ages, 12 illustrations, ia sent with each rule. Diameter of rule 4 in. 
: . e in. two models: Metal (white coated ateel), $1.00; White Cel- 
ulold Leather Casa 50c extra. Send for catalogua of 


Silda Rules. Yo ° : : : 
If youara noteatished” -°* Gilson Slide Rule Co., Niles, Mich. 


Build Your Own PHONOGRAPH, 


It’s Easy With Our Help 

A few hours interesting work 
saves many dollars and gives 
you a machine exactly to suit 
your ideals. We furnish motors, 
tone arms, ease material, blue 
prints and full instructions. 
Plays any record. You can make 
fine profit building phonographs 

for your friends. 
Write Today for Our Free 
Blue Print Offer. Agents 
Wanted for our ready built 
Choraleons. 


Choraleon Phonograph Co. 


708 Monger Bldg., Elkharl, Ind. 


Cosines, 
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Single shot rifle altered and refinishsd. Shoots 
cal. 30, model 1966 army cartridge. Weight 744 
lbs., total length 39 inches, U. S. Barrel 2314 inches 
Remington breech action, blued finish U.S. graduated 
sight. Price $7.77 plus war tax 78 cents. Cartridges $3.50 
per 100 war tax 35 cents, packing charge 45 cents, 


_FRANCIS BANNERMAN SONS 502 BROADWAY, N.Y. 





Write today 
for the book 
which tells 


Free Book! 


about the greatest of all industries- 


AVIATION 


Big demand for trained men. Pas- 
senger and mail service soon to alk 
cities. Write for this FREE book, 


which tells ambitious young men how 

to get a start and win. Don’t delay. 

Write TODAY, Address 
NATIONAL AERO INSTITUTE 


Dept. 744Y, 916 So. Michigan Ave.. Chicano. It. 





You can learn by our modern and orig- 
:inal system of instruction every part 












LN vq of the Watch Repairing Trade at home 

i ~ AX as good or better than at a shop, You 

hp. * | can earn money while learning and secure a 

are cv | well paying position or start in business after 

~~ ¥) completing our coursa of instruction. Good 

LHe 4) watch repalrers are alwaysin demand and earn 

Lit Caen Se? eA from $20 to $35 per week. For particulars 
: apply to the . 

Milwaukee School of Watchmaking 166 Mason St., Milwaukee, Wis- 


Re Vulcan” Ink Pencils 


The ONLY perfect, non-leakable 


Sizes— ee INK pencils at moderateprices 


Li 
4% and 5% 
inches. Extra 


Size—8 inches (black = 

only) $1.50. Your name in = 

gold inlay—$.35, FREE—Lib- 

eral supply of ink with retail orders, 

Agents wanted, Big profits. =< 
J. R. ULLRICH & CO., 27 Thames St. New Yora 
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ELECTRICAL EXPERIMENTER 


Mudeapping is known by a variety of 
fantastic and expressive names, such as 
“Bulldozing”, “Blistering”’, “Poulticing” and 
“Adobe Shooting”, and is made possible by 
the fast, shattering action of the higher 
grades of dynamite. :In practise “it con-> 
sists of removing the dynamite from the 
shell and packing it in a compact conical 
heap on the boulder, and after inserting a 
cap and fuse covering it with several inches 
of thick, heavy mud. 

The explosive should be placed on the 
boulder at the place where it would be 
struck with a hammer were it small enough 
to break in that way. This may be on the 
top or side. If the boulder is embedded in 
the ground, a snakehole shot to roll it out 
on the surface should first be made, beeause 
the confining dirt makes it mueh harder to 
break with a mudeap shot. The mudcover- 
ing should be as thick and heavy as it is 
convenient to make it, not less than 5 or 6 
inches, and should be free from stones, as 
the blast will throw them as tho they were 
bullets. Never lay a stone on top of the 
mud for the same reason. 

The explosives used are 40 per cent dyna- 
mite for easily broken rock and 50 per cent 
strength for hard “niggerhead” boulders. 

Seam Blasting:—Frequently ledges and 
boulders have seams from which the mud 
or stone chips can be removed to a con- 
siderable depth. When such a seam is as 
much as one-half inch wide, successful 
blasts can be made by packing a reasonable 
amount of 40 per cent or stronger dyna- 
mite into the crack and tamping it securely 
with moist clay. This method will require 
about the same amount of dynamite as 
snakeholing, but is more satisfactory for 
badly-seamed boulders or ledges. The great- 
est care must be exercised in placing and 
tamping the charge to prevent the expand- 
ing gases from escaping thru the cracks. 


No. of Cartridges Required 
Diameter of 


Boulder Mud- Snake- Block- 
in Feet capping holing holing 
1% 2 ] V4 
Z 3 1 14 
3 4 ly WY 
4 Don't i 4 

attempt 
5 Don't 6 1 
attempt 


This is based on the use of dyna:nite of 
50 per cent strength. If 40 per cent dyna- 
mite is used, increase the amounts bv half, 
and if Red Cross Farm Powder is used for 
snakeholing or blockholing, the amounts 


should be doubled. 


Scrapping Old Machinery. 


Breaking up old machinery, such as heavy 
castings or steam boilers, can be readily 
done with dynamite. 

For scrapping a boiler use only 40 per 
cent or stronger explosives. Remove the 
dynamite from the shell and distribute in a 
continuous cord about half an inch in diam- 
eter all the way around the boiler, and 
secure it with a heavy mudcap. This can be 
placed along one of the seams more easily 
than on the smooth plates. When detonated 
such a charge will cut the plates almost as 
neatly as a shearing machine, and will re- 
duce the cumbersome boiler to a size that 
can be handled. 

For breaking heavy castings mudcapping 
is practised the same as on boulders. Some- 
times a hole in the casting can be used for 
a block hole and loaded as described pre- 
viously, 

Large vessels and even boilers can be 
broken up by first filling them with water. 
and, if possible, elosing all openings. The 
dynamite is primed and suspended in the 
water near the bottom or the thickest metal, 
but must not be in aetual contact with 
the metal. The explosion of such a charge 
transmits a powerful blow to all sides and 
shatters them. 
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Brilliant Electric Lights and Big 


Profits in Battery Charging with 
this HB Lighting & Charging Set | 


With this sturdy, dependable HB 
outfit, you can make your own elec- 
tric light at lowest cost, and charge 
auto batteries at the same time. 
You SAVE MONEY and make BIG 
PROFITS. Outfit runs from line § 
shaft or engine. -No wear out, 
trouble proof, economical. 


Small Payment Puts This 
Money-Maker In Your Shop 


Balanca on easy terms. Pro- 
fits Ray for outfit. Abso- 
luta Money-Back Guarantea. 
Ask our Service Department 
about proper siza fur your 
needs, Pin this ad to your 
letterhaad 


and mail t 
for Information, Oday 


HOBART BROTHERS CO. 
Box 83E, Troy, Ohio. 
Successful Mfrs, since 1898. 


110 V. A. C. GENERATOR 
Holtzer-Cabot hand gener- ry)” 


ators, while they last, $5.00 
Order from this ad. 


House - Lighting Plants 


$225.00 to $2,100.00. Battery [ie 
chargers) and Motor-Generator Pap 
Sets, $25.00 to $120.00. Dyna- tee! 
mos, Motors, all sizes. = rt 


WATSON ELECTRIC CO.. Dept. 18 Gas Building. Chicago 
er 














AMATEURS — INVENTORS 


ELECTRICAL APPARATUS MADE TO ORDER 
COSTS NO MORE THAN READY MADE 


and allows you to 


WORK UP YOUR OWN IDEAS 


KAUFMAN MACHINE COMPANY 
. 1357 Odell St. New York City 
Engineers Expert Instrument-Makers Designers 


APERIMENTS 


In—Science, Electricity and Invention 
256 Pp., by P. Edelman, $1.50 Ppd. 


Here is the big illustrated 


how to make and do it book you want. Full of 
Stunts, home laboratory wonders, models, ete. 


Edelman Publishers, 1802 Hague Ave., St. Paul, Minn. 
rn 


e 

Fun, Magic and Mystery! 
96 Feats in Magic, 250 New Jokes, 21 Puzzles, 1 
Fortune Telling Tablet, 52 Money-Making Secrets, | 
15 Card Tricks, 71 Toasts, 58 Verses in Comic 
Poetry, 10 Funny Readings, 41 Epitaphs, and 11 
Parlor Pastimes. You get all the above-mentioned 
and our big illustrated Catalog of 125 Magic Tricks 
for only 10 cents. Write today. 


MYSTIC MFG. CO., 
909 Springwells Ave., Detroit, Mich. 


“POPULARITY FOLLOWS 


UKULELE 


lf you play quaint, dreamy Hawaiian music 
or latest songs on the Ukulela you wi{l be 
wanted everywhere. We teach hy mail 20 
simple lessons; giva you free a genuine 
Hawaiian Ukulele, music, everything— 
noextras. Askus tosendthe story 4 
of Hawaiian music. You will love it. . 

No obligation—absolutely free. 
4 


The Hawaiian Inslitule of Music 
1400 Broadway, Suite 1108, NewY ork 


yp hV ine 
RU "1 teach you per. 



























sonally, by mail, in a short 
time. Oldest and largest School. 
Blg field, work interesting. You can 


EARN $18 TO $45 A WEEK 






















Fritzner, Minn., wrota. °’Did job after first les- ke 
gon, got $10, profit $7.05.°" Crawford, Be Cc. ake i 
faye: «Ffarned’$ 00.00 while taking coursa. Get 2} PoarZ. ji 
literature, samples, rusaran 1 


- tea; all FREE, 
SCHOOL OF. LETTERING 


ETROIT 
# 688 D. 8. of L. Bldg., DETROIT, MICH. 


Established 1899, 


PHOTO CRAFT 


THE_NEW PHOTOGRAPHIC JOURNAL 
Devoted to the Art of Picture Taking and 
Nature Work with the Camera. 


Four Competitions with Valuable Cash Prizes 
Leading to a Fifth. 


Send 10c for three months’ trial subscription. 
Photo Craft Magazine, Ann Arbor, Mich. 
































a Lil th E A R N M O N E 
CY aes tony Stamping Names on Key Tags. $5 ) 
=e. GY ither sex. Spare time. Soma make 






a G i i 
Se awe oend 25¢ for Tag with your name on and instrac- 


tions. Returned if required. Exp. Key Tag Co., Cohoes, N.Y : 
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ELECTRICAL EXPERIMENTER 


I cited loy 
lid. Gernsbachk 


In this Department we publish such matter as is of interest to inventors and particularly to 


those who are in doubt as to certain Patent Phases. eg 
Such inquiries are publisht here for the benefit of all 
If the idea is thought to be of importance, we make it a rule not to divulge all details, in 


cannot be answered by mail free of charge. 
readers, 





Regular inquiries addrest to “Patent Advice” 


order to protect the inventor as far as it is possible to do so. 
Should advice be desired by mail a nominal charge of $1.00 is made for each question. Sketches 


and descriptions must be clear and explicit. 


Only one side of sheet should be written on. 








Automatic Cut-Out Switch. 

(334) Ben Waigand, Nampa, Idaho, states: “I 
am enclosing a print of a patent my brother and 
I took out some time ago. I would very much like 
to hear from you as to its worth in the electrical 
field. Also what we shall do with the patent. 

A. The invention relates to an automobile cut- 
out switch which is to produce a mechanically 
operated’ means, whereby, when a fuse in a three- 
phase circuit is blown, the switch connecting the 
circuits will be automatically thrown out of opera- 
tion from the circuit. In three-phase circuits, one 
of the fuses may be blown, but this does not en- 
tirely break the circuit since it will continue to 
operate on a one-phase circuit, tending to over- 
heat the motor or diminish the lights. By means 
of this invention, however, upon any of the fuses 
being blown, the switch is thrown open auto- 
matically. This seems to be a very good idea ex- 
cept for the fact that the fuse links which work 
this switch are exposed all around, which we _ be- 
lieve is‘ against the Fire Underwriter’s ruling. 
Some device should be attachable whereby this 
objection is overcome. Otherwise, we think the 
patent is a good one. How successful it will be 
from a commercial standpoint we have no means 
of knowing. It all depends upon the owners of 
the patent who wish to exploit it. 


Mechanical Converter. 

(335) Herbert M. Hubs, Indianapolis, Ind., 
wishes to know if he could obtain a patent on a 
mechanical current converter which he designed. 
He claims that it will work with an efficiency of 
S0%. 

It is impossible to say off-hand if a patent 
can be obtained on the idea as we do not know 
what it is about. We do not know the technical 
details; for that reason we cannot give any intelli- 
gent advice. 


Electric Typewriter. 


A= Keys 

B-> 8ase 

C= Magness 
OD: Lervrers 
Le LOT 1aGE 





(336) Lucius M. Turner, Royston, Ga., writes 
as follows: “I have an idea which I tbink is en- 
tirely original concerning a typewriter that will 
work with electromagnets. My idea is as _ fol- 
lows: Have each key used as a switch or, in other 
words, used like a telegraph key. As you are 
aware, each arm on which the letter is attached is 
shaped somewhat as shown in diagram. When 
the key is pressed the circuit of that particular 
magnet is closed. For instance, take the letter 
‘K.’ Press the letter K and that closes the cir- 
cuit of that certain magnet and the letter K is 
made. Magnets are located under each letter. as 
shown in illustration. IN THIS WAY ALL LET- 
TERS WILL BE HIT WITH EQUAL FORCE. 
In reading letters and typewritten matter you 
often see some letters less plain or dimmer than 
others. This would be absolutely avoided. The 
magnets would be very small and therefore con- 
sume, very little current. The current could be 
supplied with a few batteries located under the 
table or in the drawer, or in any other convenient 
place that is not needed. Please advise me as to 
whether it could be patented, and if it would be 
practicable. Also if it could be manufactured at 








a reasonable price (please give me some idea as to 
the price) and if I could find a ready inarket for 
same.” 

A. <A very clever idea, and it seems it has the 
germ of a possible great future. Our present 
typewriters are operated on a very antiquated 
plan, and have not been improved since Remington 
built his first machine. What we refer to is the 
muscular energy it takes in operating a_type- 
writer. It 1s rank foolishness in this age of in- 
vention and electricity to ask people to wear them- 
selves out by pounding the keys. Electricity 
should be the mover. Mr. Turner in his invention 
has shown a very simple way of doing it. He 
uses the keys to establish the contact. Even the 
slightest touch will close the circuit. Then elec- 
tricity, plus electromagnets, will do the rest. 
Each electromagnet will pull down its key. It 
thus should be possible to operate a typewriter 
with the very slightest touch, and each typewriter 
could be plugged into a light socket or otherwise, 
a battery or storage battery without any trouble 
whatever. Of course, the details will have to be 
worked out to make the device practical, but we 
certainly think that it is a coming thing. We 
believe also that such a typewriter could be mar- 
keted at a cost only slightly higher than the pres- 
ent-day machine. 

We think a patent can be obtained on this 
invention without much trouble, and we would 
advise our correspondent to get in touch with a 
patent attorney at once. 


Auto Tail Lamp. 

(337) G, RK. Smathers, Charlotte, N..C., says: “1 
have invented a combination auto tail lamp. It is a 
combination affair of two lamps in one, one being 
red, the other white. Either red or white bulbs can 
be used, or instead use red or white lens. It is 
electrically operated and is provided with extra 
“push” for white light, which is to be used in back- 
ing out of garage or “turning around” at night, in 
order to avoid ‘‘backing’”’ into obstacles such as 
fences, ditches, etc. The white light, which is 
larger and brighter than the red one, serves the 
same purpose as do the front headlights. This de- 
vice is also ‘provided with the well-known license- 
plate bracket. The red light throws a white light 
on plate from under side.” 

A. From the description and drawings which we 
have inspected, we do not see anything fundamen- 
tally new in the device, and we doubt very much 
that a patent can be obtained on the combination. 
There are many similar devices on the market now. 


Adjustable Book-Mark. 
_ (338) N. Alpert, Sedalia, Mo., submits descrip- 
tion and model of a new article of manufacture. In 
part he says: ‘Please advise me whether I can ob- 
tain a patent on an adjustable book-mark. It is to 














our blank form “EVIDENCE ON CONCEPTION.” 
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A 
Re fies! 


Dont Lose Your Rights 


Before disclosing your invention to any- 
one send for blank form ‘‘Evidence of 
Conception”? to be signed and witnessed. 
A sample form together with printed in- 
structions will show you just how to work 
up your evidence and establish your rights 
before filing application for patent. As 
registered patent attorneys we represent 
hundreds of inventors all over the U, S. 
and Canada in the advancement of inven- 
tions. Our schedule of fees will be found 
reasonable. The form “Evidence of Con- 
ception’’ sample, instructions relating to 
obtaining of patent and schedule of fees 
sent upou request. Ask for them,—a post 
card will do. 



















255 OURAY BLDG., 
WASHINGTON, D. C. 
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\ Viedbs lenin) ee tierteee nee ek geld Dall 


[lesevmicets ///m 
U.S. PA’ 


Our facilities 
patents 






for 


securing 
enable us 


to give 
prompt and reliable service at 
! reasonable rates. Inventors 
are invited to write to us re- 
| garding questions appertain- 
ing to securing patent protec- 
tion. All matters receive 
prompt attention. Send sketch 
for preliminary examination. 
| 


Books free on request 


A. M. BUCK & CO. 


| Patent Attorneys 
| 


205 Second National Bank Bldg., 
Washington, D. C, 










TO INVENTION 


Write today for ‘‘Record of Invention,’’? which contains 
forms to establish evidence of conception. Prompt per- 
sullal service. Preliminary advice without charge. 


: J. REANEY KELLY 


732-P Woodward Bldg. Washington, D. C. 





TRADE-MARKS 


oro) oe 





| COPYRIGHTS 


Before disclosing an invention, the inventor should write for 


This should be 


signed and witnessed and if returned to us together with model or 
sketch and destription of the invention we will give our opinion as 


to its patentable nature. 


Our illustrated Guide Book, “HOW TO OBTAIN A PATENT,” 


sent Free on request. 


Electrical Cases a Specialty Highest References 


FREE 
COUPON 


New York Offices: 
1001 to 1007 Woolworth Bldg. 
Main Offices: 


Name. 


~ Prompt Attention Reasonable Terms 


VICTOR J. EVANS & CO., Patent Attorneys 


Pittsburgh Offices: 
514 Empire Bldg. 


Philadelphia Offices: 
135 S. Broad St. 


779 Ninth Street, N. W., Washington, D. C. 
Address... 








You benefit by mentioning the “Electrical Experimenter”’ when writing to advertisers. 
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| To THE MAN WITH | 
3 AN IDEA 


I offer a comprehensive, ex- 
perienced, efhcient service for 
his prompt, legal protection and 
the development of his proposi- 
tion. 

Send sketch, or model and descrip- 
tion, for advice as to cost, search 
through prior United States patents, 
etc. Preliminary advice gladly fur- 
uished without charge. 

My experience and familiarity with 
various arts frequently enable me to 
accurately advise clients as to prob- 
able patentability before they go to 
any expcnse. 

Booklct of valuable information 
and form for properly disclosing 
your idea, free on request. Write 
today. 

RICHARD B. OWEN, Patent Lawyer 
#8 164 Owen Building, Washington, D. C. |) 
(= @ 2276-8 Woolworth Bldg., New York City {}' 


PATENTS 


LACEY & LACEY 


Attorneys-at-Law—Patent Practice Exclusively 
Solicitors of 
U. S. and Foreign Patents 
Trade-Marks, Copyrights 
659 F St., N. W., Washington, D. C. 
Write Us for Our Free Inventors’ Book 


PATENT-SENSE 
Established 1869 














INVENTORS: Send us sketches ora 
model of your invention and a de- 
scription of the device for advice 
in regard to the best way of ob- 
taining patent protection. Our practical 


experience covers a period of twenty years. Our 
hand-book on patents is sent free on request. All 
communications strictly confidential. Write us today. 


TALBERT & TALBERT 


Patent Lawyers 
4287 Talbert Bldg. Washington, D. C. 


oo at i Ta. oo aad bp i A} F 
», TS 


Hand Books on Patents, ‘Trade Marks, etc., sent 
free, Our 70 years of experience, efficient service, 
and fair dealing, assure fullest value and protec- 
tion to the applicant. The Sclentific American 
should be read by all inventors. 


|i 
MUNN & CO., 622 Woolworth Blidg., N.Y. | 
Hi} Washington Office, 622 F St., Washington, D. C, 





Patents Promptly Procured 


Send sketch or model for actual search 
or US: Patents. Highest references. 


Personal service. Moderate fees. Write 
for Free Patent Book. 


GEORGE P. KIMMEL, Patent Lawyer 


99-W Loan & Trust Bldg. Washington, D. C. 


ATENTS 


If you have an invention and cere ae haulers 

patent, send for our Free Guide Book 

GET YOUR PATENT. Tells our Terms, Merhous: 
etc. Send model or sketch and description for our opinion 
of its patentable nature. 


RANDOLPH & CO. 
Dept. 172 Washington, D. C. 
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ELECTRICAL EXPERIMENTER 


be made of two strips of steel. The adjustable strip 
is so fastened that it is able to slide up and down 
or sideways. The stationary strip can move side- 
ways in either direction. Near the end of this se 
and on the underside, a clip is attached, by whic 

the whole thing may be fastened to a page. I am 
sending a rough model with this letter. It will give 
you an idea of how the device will work. 

A. This is a very clever idea, and we think there 
ought to be a market for it. It could possibly re- 
tail for five or ten cents, and for this reason five- 
and-ten-cent stores would probably be a good mar- 
ket to exploit the idea. We think a patent could he 
obtained. 


—<— 


Improved Fuse Plug. 


(339) Thomas Sheehan, Duluth, Minn., wishes 
to have our opinion on an improved fuse-plug 
which works on the thermo-electric principle, sim- 
ilar to the blinker contact arrangements, that blink 
electric lights. This fuse is made similar to the 
regular fuse, except that in. the interior it has a 
steel wire, which has a tendency to contract when 
a certain number of volts and amperes pass thru it. 
Naturally the wire must be of the gage that will not 
contract unless the voltage is over 110 volts. Our 
advice is asked on this invention. 

A. While this is a very clever idea, and while no 
doubt it works and perhaps a patent can be obtained 
upon it, we doubt very much whether it would 
prove a success from a practical standpoint. We 
think the Fire Underwriters would not allow such 
a fuse plug to be put in use, for the reason that 
there probably would be bad "arcing at times, and 
the heating effect therefrom would endanger fix- 
tures, etc. 


A gold palladium alloy which makes an 
acceptable substitute for the more expensive 
platinum iridium alloy used in chemists’ 
utensils has been developed by metallurgists 
i California. 


CREDIT CORRECTION NOTICE. 


The story entitled “The Autograph of an 
Oyster,” publisht in the July issue of the 
ELECTRICAL EXPERIMENTER, should have been 
credited to the courtesy of the “New York 
Sunday American” instead of the Star 
Company, who are the publishers. 


 HowtoMake 
PInoto-Micrographs | 


(Continued from page 317) | 





will require a shorter exposure than dense 
objects or objects stained with carmine or 
picric acid. The experimenter should use 
his own judgment in regard to the length 
of exposure; some idea of the length of 
exposure may be obtained by examination 
of the photo-micrographs here shown. 

No. 1. Scales from the wing of the moth 
of the grape-vine cut-worm, and are a good 
example of the scales which cover the 
wings of all moths and butterflies. This is 
the “dust” which comes off on the fingers 
when holding a butterfly or moth by the 
wings. Different shaped scales will be 
found on the same insect by taking scales 
from the various parts of it. 

No. 2. Parenchyma of sunflower leaf; 
the specimen was obtained by stripping a 
small piece of the epidermis from the up- 
per part of the leaf. The large pointed 
objects are hairs, the thin jagged lines 
mark the cell walls; the small objects 
shaped somewhat like coffee grains are the 
stomata by means of which the plant takes 
in COs, its principal food, from the air. 

No. 3. Part of the surface of the under 
wing of the squash bug. The photo shows 
cells and the opening of glands which exude 
moisture, keeping the wing from becoming 
brittle. The dark line is part of a vein. 

No. 4. Is a micro-photograph of the 
nitrogen fixing organisms from a nodule 
on the root of a pea. These micro-organ- 
isms have the property of fixing nitrogen 
from the air. 

No. 5. Tip of antenna of May beetle; 
the short sharp bristles are the sensory 
organs, probably the sense of smell. 

No. 6. Tip of the wing of the crane fly, 
showing covering of fine hairs. 

For the average experimenter a micro- 


} scope having a magnification from 15 to 
| 250 times is sufficient, and with it photo- 
graphs of pollen, mould, mildew, et cetera, | 


can readily be made. 
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when writing to advertisers, 
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Competent Patent Service 


By a Former Examining Official 
of the U. S. Patent Office 


NORMAN T. WHITAKER 


Lawyer and Engineer 


480 Whitaker Bldg. Washington, D. C. 
Branch Office, 87 Nassau St., New York Clty, 


INQUIRIES INVITED - 


PATENTS 


Inventors Invited to Write for Information 


and Particulars 
nie eeeE References. Best Results. 
Promptness Assured. 


WATSON E. COLEMAN 


Patent Lawyer 
624 F Street N. W. Washington, D, C. 





Cc. L. PARKER 
Formerly Member Ex- 
amining Corps, U. S. 
Patent Office. 
PATENT LAWYER 


McGill Bldg. 
Washington, D. C. 
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Popular Astronomy 


By Isabel M. Lewis 
(Continued from page 350) 





of the stars is twenty-six trillion miles 
away. An inconceivable great abyss sepa- 
rates the sun and his planet family from 
the stars. 

It is because they are so near that planets 
appear disk-like in the telescope, just as the 
sun and moon appear disk-like without the 
telescope. Even in the most powerful tele- 
scope in existence the stars appear as 
points of light simply because they are so 
distant, 

Since the planets are so near, they appear 
to wander thru the sky from day to day 
and from year to year, the result of the 
earth’s motion around the sun as well as 
their own motion. Asa result of these two 
motions their apparent motion thru the 
sky is very complicated and the nearer the 
planet is to the earth the greater the rate 
at which it appears to move thru the sky 


from day to day. The stars, on the con- Choose Y our Blade to Fit Your Work 


trary, are apparently immovable for many 
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They are distinguished from each other by 
their distinctive colors and relative bright- 
ness. Venus is always a clear sparkling 
white and considerably brighter than Jupi- 
ter who glows unflickeringly with a slight- 
ly yellowish tinge . 

Mercury, “The Elusive One,” as the an- 
cients called him, is rarely seen as he is al- 
ways so near the sun. When it is possible 
to catch a glimpse of him in spring or fall 
when the ecliptic rises most sharply from 
the horizon, one marvels at his beauty and 
brilliancy as he twinkles in the twilight with 
the splendor of a first magnitude star. 

Mars, “The Ruddy One,” always glows 
with a deep red tinge hat changes very a We have secured a large quantity of Small Motors, Generators and Charging Outfits. 
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pages, 400 illustrations, Size 
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tra thin paper, so book can be 
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some flexible cloth cover. 
FREE with a year's subscription. Add 5c postage. 


LUVUAUANATASSSOSSUAUSSUAUEVIDUNETEOUUE LOU UECE EOC TEEEE EL 0CE ETT TS SOTEET Eee 





PUPS 


LUAAUUUASEUSSUEAASUUELUUEL A VUERUGUEST EEA S TE EOSUEATS EEE EEUUEEEOEEEU OEE 





a] 
= 





te 


POTTED TSCOU ESOT ESTES SEED EASES SEES ESSE SESS ee 


° 
OMPMNACAAAAAAAAAAGHAUECUCHOUUAASAAONSOUUAAS 0 00000QUU CUNEO ASS ONO ASICS 


OFFER No. 3 


How to Make Wireless 
Sending Apparatus) 
By 20 Radio Experts 


How to Make Wireless 
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Imside a U-Boat 


(Continued from page 309) 


captured enemy craft, the U-117, U-140, 
UB-148, UB-88 and the UC-97. The views 
here reproduced were taken on board the 
surrendered submarine U-105, and the ma- 
chinery shown is typical of the other Ger- 
man craft of this type. 


Under a U-boat’s Deck. 


The submarine UC-97 was a_ smaller 
craft than some of the others, but proved 
to be one of the most troublesome craft 
possest by the enemy during the war. ‘This 
boat was designed to serve as a mine layer, 
as well as being fitted for carrying tor- 
pedoes, and provided with a 4.1 inch deck 
gun. She was propelled by oil-burning 
Diesel “engines, each rated at 300 h.p. for 
travel on the surface. Propulsion when 
submerged was accomplisht by means of 
four compound-wound interpole generator- 
motors, mounted m pairs on the samc shaft 
and coupled to the engine by means of a 
clutch. Each generator-motor unit devel- 
oped 100 kilowatts capacity, or 130 h.p., 
when running as a motor at full load. 
These machines were artificially cooled. 
When these units are driven by the Diesel 
engines, while cruising on the surface, they 
operate as dynamos and charge the storage 
battcries. When submerged the engine 
clutches arc thrown over, and the genera- 
tors are now operated as motors by the 
electric current supplied from the storage 
batteries. A motor-driven air compressor 
supplied the necessary comprcst air for 
discharging the torpedoes, emptying sub- 
merging tanks, et cetera. The electrical 
control and switchboard rooms on_ the 
UC-97 are situated forward of the engine 
room, from which all electrical apparatus 
is controlled. The hull is divided off into 
water-tight compartments which can _ be 
sealed off individually by close-fitting doors. 
The control room is directly below the 
conning tower. In this control room we 
find apparatus for steering the vessel, firing 
the torpedoes, planting the mines, also for 
filling or emptying the submerging tanks. 
Much of this part of the control equipment 
is installed in duplicate, so that if one set 
is disarranged the other set may be instantly 
put into’service. The U-boat is steered by 
electric motors, provided in duplicate. One 
motor is placed aft and one forward, thus 
reducing the chances of becoming totally 
disabled to a minimum. It is possible to 
maintain the U-boat within two feet of any 
-specifMed depth below the surface by dis- 
charging from or letting in water to the 
submerging tanks. There are provided 
elaborate and carefully calibrated depth 
gages on all submarines which indicate at 
any instant the exact depth at which the 
submarine is submerged. One of the ac- 
companying photographs shows these depth 


gages. 
Collapsible Motor-Operated Periscope. 


The periscope is a collapsible affair which 
can be quickly elevated, thanks to the 
ubiquitous electric motor, for the purpose 
of taking a “sighting” and then quickly 
lowered. Two periscopes are invariably 
provided, in the event that one should be- 
come fouled or shot away. The periscope 
measures approximately four inches at the 
base and two inches at the top, thus re- 


ducing the visible portion and its accom- 
panying “wake” to thc smallest possible 
dimensions. This is highly important as 
the “wake”, if very broad, can be easily 
seen by a sharp enemy look-out. Aiming 
at the head of this wake, the cagle-eyed 
gunner can make things highly unpleasant 
for the submersible. 

In the forward part of the submersible 
are located the ofhcers’ quarters and the 
radio operating room, as well as the sub- 
sea telephone apparatus, by means of which 
the sounds of the propellers and engines 
of ships can be heard several miles away. 


The Under-water ‘Ears’ of the U-boat. 


No wonder the surreptitious U-boats 
popt up in the least suspected places, for 
they could detect an enemy merchantman 
one to two hours’ sail away. By carefully 
listening to the sounds picked up by the 
microphones mounted in the shell of the 
vessel, a stcamer or warship could be trailed 
or maneuvered around for miles. U-boats 
have been known to dodge the Allied de- 
stroyers for periods of three and four 
hours; “blind-man’s buff” you might call it, 
but he who laughs last laughs best, for the 
destroyers carried a better under-water 
sound detector than the “Heinies” and every 
move along his tortuous course was closely 
checked up. Periodically, depth charges 
were “let go” and many times, more than 
the Germans care to admit, the final crunch- 
ing sound of a vanquished U-boat, as the 
depth bomb spelled its doom, came to the 
ears of the destroyers’ officers via the sen- 
sitive hydrophone. The U-boats could be 
trailed just as accurately finally, as if they 
had been maneuvering on the surface of 
the sea. 

Life on these craft was not to be craved 
for, especially when a U-boat got cornered 
and had to lay on the bed of some sound 
or harbor, for 10 to 15 hours. Electric 
cooking utensils were supplied, the same as 
on all of the Allied submarines. 

The larger U-boats measured 300 feet 
and more in length, and had a capacity of 
20 or more torpedoes and 45 mines. Craft 
of this type are propelled by two powerful 
Diesel engines, developing 1,200 h.p. each, 
for cruising awash, charging the storage 
batteries, etc., and when submerged pro- 
pulsion is effected by a set of four 500 hp. 
electric motors. The motors are operated 
as generators while awash, when it becomes 
necessary to charge the batteries. These 
large sub-sea craft often had a cruising 
range as great as 7,000 miles. The speed 
of this type of craft on the surface is about 
19 knots and submerged about 10 knots. 
They carry two disappearing deck guns of 
4 to 6 inch caliber. The torpedo tubes are 
four in number at the bow, while two are 
provided at the stern. At the bow of the 
U-boat the Germans mounted a cleverly 
contrived saw for cutting thru sub-aqueous 
nets. Even so, the nets placed in the waters 
about the English coasts enmeshed many of 
them, from which they endeavored to 
struggle loose in vain, as the official Ad- 
miralty reports prove. It may be said in 
closing that, contrary to the usual expec- 
tations, inspection showed the workmanship 
on the machinery of these U-boats to be 
very plain and ordinary. 


Go to Church by Telephone 


Holding church services by telephone was 
one result of the influenza epidemic. This 
was done by one church in Muncie, Ind., 
which arranged that at 10:30 o’clock, thru 
the codperation of the local telephone com- 


pany management, the telephones of all sub- 
scribers who wished should be connected 
with the telephone in the church, to which 
a special microphone was attached. The 
church organist also played a few numbers, 
which were thoroly enjoyed by the listeners. 
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By Professor 
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low I Invented the Crystal 


Detector 


By Dr. G W. PICKARD 
(Continued from page 325) 


great improvement over the coherer, I 
soon found that it, also, had defects. 
Severe static or nearby sending would 
usually cause a partial or complete 
paralysis of the contact, curable only by 
the hit-or-miss process of repeatedly jar- 
ring the detector so that new contact points 
were formed, or the old ones unwelded. 
Even in the absence of severe electrical 
disturbances, the contacts gradually became, 
as it were, fatigued, and the signals weak- 
ened toward inaudibility, unless periodi- 
cally restored by jars. Then, also, the 
microphone detector lived up to its naine 
by acting as a microphone, picking up any 
slight sound or vibration in a most annoy- 
ing way. Finally, even if the detector was 
screened from sounds and jars, it was 
prone to develop a hissing or frying sound, 
which overlaid faint signals to their ob- 
literation. 


The Contact Detector Is Invented. 


In the first part of the year 1902, the 
American Wireless Telegraph and Tele- 
phone Company erected stations at Atlantic 
City and Cape May, N. J., about 40 miles 
apart, and also equipt the schooner 
Pleiades as a floating experimental sta- 
tion. On May 29, 1902, I was in the Cape 
May station, experimenting with a new sys- 
tem of tuning, and receiving signals from 
the Pleiades, then about two miles off Cape 
May. The detector I was using consisted 
of several fine sewing needles, laid lightly 
across a pair of carbon blocks, and in 
series with three cells of dry battery and a 
telephone receiver. Becoming annoyed at 
the microphonic “fry” of my detector, I 
attempted to check this by, as I thought, 
cutting out of circuit two of the three dry 
cells. The frying ceased, and the signals, 
tho much weakened, became materially 
clearer thru being freed of their former 
background of microphonic noise. Glanc- 
ing over the circuit, I discovered to my 
great surprise that instead of cutting out 
two of the three cells, I had cut out all 
three, so, therefore, the telephone diafram 
was being operated solely by the energy of 
the receiver signals. A contact detector, 
operating without local battery, seemed to 
me so extraordinary, so contrary to all my 
previous experience, that altho I did not 
then know the reasons for its operation, I 
appreciated its possible great value to the 
art, and resolved at once to thoroly inves- 
tigate the phenomenon at the earliest pos- 
sible moment. ‘This entirely accidental dis- 
covery was the foundation of my invention 
of the crystal detector. 

Silicon and Other Detectors Invented. 

During the summer of 1902, I was con- 
cerned with the development of a system 
of radio-telephony, conducting this work 
in the Boston laboratory of the American 


a large quantity of magnetite (FeO.Fe:O:) 
crystals, which had been procured as a pos- 
sible material for loading coil cores. I 
broke one of these crystals apart, exposing 
a fresh fracture face, made a small area 
contact thereon with a brass point, and 
found that this crystal, like the carbon steel 
detector, operated well without local bat- 
tery, but, unlike the carbon-steel contact, 
did not require a light or microphonic con- 
tact for best operation. In the period 1902 
to 1906, I tested many different minerals 
and combinations, including magnetite, 
pyrite, galena, molybdenite, silicon and zin- 
cite. Much development was also required 
on holders for these minerals. Perhaps one 
of the greatest early stumbling blocks in 
such development was the old coherer idea 
that extremely light pressure contacts were 
necessary. With the carbon-steel micro- 
phone, this was still true, but I can re- 
member my surprise when I found that 
many of the minerals worked best with 
quite high pressure contacts. 
31,250 Crystal Detectors Invented. 


A list of the several thousand materials 
I have tested would make dry reading. 
Suffice it to say that I have found some 
two hundred and fifty minerals and furnace 
products which make operative detectors, 
either against metallic contacts, or in com- 
bination with other minerals. The possible 
combinations of these two hundred and 
fifty substances, amounting to some 31,250 
pairs, have all been tested by me, or by my 
assistants, and many hundred useful pairs 
have been found. 

Oscillating Crystal Detectors, 


The last word on crystal detectors and 
their uses has yet to be written. For ex- 
ample, it may be of interest to know that 
they can be made to OSCILLATE, 
under proper circuit conditions, and I 
have found it possible to receive intelli- 
gible signals from UNDAMPED wave 
stations across the Atlantic, on a simple 
contact between a fragment of galena 
and a fine wire. 


MOTHER SHIPTON TOLD OF 
AVIATION IN 1488. 

The following, which is known as 
“Mother Shipton’s Prophecy,’ was first 
published in 1488,. republished in 1641 and 
again in 1875. It will be noticed that all 
the events predicted in it except the last 
two lines have come to pass: 


Carriages without horses shall go; 
And accidents fill the world with woe. 
Around the world thoughts shall fly, 
In the twinkling of an eye; 

Water shall yet more wonders do; 
How strange, yet shall be true. 

The world upside down shall be, 
And gold be found at root of tree. 





Through hills men shall ride, 

And no horse or ass be at his side. 

Under water men shall walk, 

Shall ride, shall sleep, shall talk. 

In the air men shall be seen, 

In white, in black, in green. 

Jron in water shall float 

As easy as a wooden boat. 

Gold shall be found, and shown 

In a land that is not known. 

Fire and water shall wonders do, 

England shall at last admit a Jew. 

The world to an end shall come 

In eighteen hundred and eighty-one. 

Cit is curious to note that only the last 
two lines—-WHICH DO NOT RHYME— 
have failed to come true. All the others 
that do rhyme did come about as proph- 
esied !—Editor.) 
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(Bell) Telephone and Telegraph Company. 
As one of the essential elements of this 
system was a detector which would respond 
quantitatively to telephonically modulated 
electrical waves, I at once began a series 
of tests, first with the form of the carbon- 
steel microphone I had used at Cape May, 
and then with other contact materials. Dis- 
covering that such detectors responded 
quantitatively to musical spark signals. up 
to at least 2000 sparks per second, and 
were therefore capable of receiving speech, 
I devoted my energies for the time to the 
transmitting end of the system, finally dis- 
covering, in the fall of 1902, an effective 
means of telephonically modulating a 
stream of electrical waves. Returning to 
the detector development, I found that the 
Telephone Company had in their laboratory 


auction several tons of guaranteed pure, 
double annealed Norway Iron Core Wire 
and are selling this wire to ‘“Experimenter’”’ 
readers 


At Pre-war Prices, 20cts. Ib. 


This wire is just the thing for spark coils, 
transformers, etc., and it is, of course, a 
very much more superior product than the 
usual iron wire. 


We have only one size left: 
: 24 INCHES LONG. 
Thickness about No. 21 B and S 


If this size should be too long we advise cut- 
ting the wire down yourself by means of shears. 

As long as the supply lasts we offer this wire 
as described above to our customers at the very 
low price of 20c a pound... Add postage or we 
will ship express collect. Order at once. 


Electro Importing Co., 231 Fulton St., N.Y.C. 
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THE ONLY VACUUM TUBE 
WHICH 
AMATEURS 
CAN USE 


Agreements recently effected have made 
vacuum tubes available for experimental 
use. The Marconi V. T. is the only vacuum 
tube, or audion, which may be sold to 
amateurs, laboratories, schools of instruc- 
tion and experimenters. 


3 MARCONI V. T. 
ae $7:29 each 


De Forest Pat. Nos. 841387-879532 . er 
Standardized base $1.50 additional 














A highly developed, all-around tube for use as a detector and amplifier in wireless com- 
munication. It has practically the same electrical constants as the tube used by the Allied 
armies and navies throughout the war in continuous wave transmission and reception. 
The terminals of the elements of the tube are brought out to a 4-prong standardized 
base, fitting into the standard four-contact bayonet sockets. 


Filament current, 0.7 ampere. Filament potential, 4 to € volts. 
Plate potential, 20 to 60 volts for reception. 


For lighting filaments a lead storage battery is preferable because of its constancy of voltage. Ordinary 
dry cells or flashlight batteries may be used to provide the plate voltage. 


The approximate operating life of 
the MARCONI V. T. is 1,500 hours. 


Delivered postpaid in special container insured against 
breakage to any address upon receipt of purchase price. 


COMMERCIAL DEPARTMENT 
Marconi Wireless Telegraph Company of America 


Sole distributors for De Forest Radio Telephone & Telegraph Co. 


Woolworth Building, 235 Broadway, New York 


You benefit by mentioning the “Electrical Experimenter” when writing to advertisers. 
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HALCUN 


BAKELITE AUDION PANEL 


A die molded panel. 5” by 9” 34” thick. 
A beautiful permanent glossy black. Wires 
and all connections molded right into the 
panel, entirely concealed, impossible to cor- 
rode or become loosened. Switches all of 
the bearing type, large shafts to prevent 


wear’. 


All metal parts nickeled. Connections 
arranged for damped spark, undamped 
arc, regenerative and ultra connections. 
There is nothing like this panel on the 
market. It is a quality article thruout. 
Other manufacturers ask more for wood 
and thin sheet panels. 


The Halcun panel is 34” thick with a 
beveled edge provided with supporting 
brackets. Price, less bulb, prepaid $12.50 


Our big full-line catalogue 6c. 


HALCUN RADIO CO. <.2°7 Market St), 









THE BARR 
MERCURY-CUP WIRELESS DETECTOR 
The most effici- 
ent Detector on 
the market. 
Tested by the 
United States 
Government 
and Marconi 
Wireless Tele- 
graph Co. 


Tncreases the efficiency of every wireless re- 
ceiving set by making the signals clear, sharp 
and distinct. 
Instantly adjustable at a constant pressure. 
For full information and price—vwrite 

THE BARR MERCURY-CUP DETECTOR 
169 Columbia Heights Brooklyn, N. Y. 


Loose Couplers 
Combination Loose Coup- 
ler Parts and accessories. 
Send 3c stamp for lit- 
erature which is sure 


SE tO terest you. 


J. F. ARNOLD 2082 Lexington Av.N.Y. 


Established 1910 
7 am highly 
pleased with my 
“= Colby tuner. 
Richard F. Morse, 
818 Julia St., Jack- 
sonville, Fla.’’ 


ee Send 
for bulletin. 


COLBY’S TELEGRAPH SCHOOL, AUBURN, N. Y. 


VACUUM TUBES 


In Wireless Communication 


The only book on the subject. Written 
by E. E. Bucher, author of “Practical 
Wireless Telegraphy”. Price $1.75. 


Wireless Press, Inc. 233 B’way, N. Y. 


a ’ a 
THE BA CURY CUP O€TECTOR 
29 1914 














3-cent stamp 











AMERICAN ELECTRO TECHNICAL APPL. CO. 
235 Fulton St., N. Y. City Cort. 3153 


Batteries,-special type for Audions 


Switch Points—Binding Posts, Knobs 
—Levers—Rods—Sliders, Etc. 


All parts for the Amateur 
to make his own Apparatus. 





Aclual 








AMATEURS! DO NOT OPEN 
TRANSMITTING STATIONS. 
toithout first learning to send and receive radio MSGS. 
WILGO WIRELESS PRACTICE SET 
The first need of every amateur, Hightone 
buzzer and key for learning code, Also for 
test buzzer and four other purposes. With 
code, wiring diagrams and _ instructions. 


4 
$1 OO Eostaze Our new cat. “E’’ of electrical and wireless 
o x\ra apparatus and code chart sent for 3c stamp. 


THE WILCOX LABORATORIES jansiNs, 
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At the May meeting of the Institute of 
Radio Engineers held in New York City, 
May 7th, E. F. W. Alexanderson, consult- 
ing engineer of the General Electric Com- 
pany, was awarded the gold medal of the 
institute in recognition of his original 
research and inventions in the radio field. 

In accepting the gold medal, Mr. Alex- 
anderson said: 

Such great strides have been made in 
all fields of science and engineering dur- 
ing the emergency of our late war that 
I feel it a specially high honor to receive 
the Radio institute medal at this time. 

“The radio art has drawn its talents from 
almost every profession. Broadly speak- 
ing, radio men may be classified as radio 
physicists, radio engineers and radio ama- 
teurs. In a sense we are all amateurs and 
we shall never know who was the first 
amateur. We do know, however, that the 
first radio physicist was Hertz who dis- 
covered and determined in his laboratory 
the laws of electromagnetic radiation. We 
also know that the first radio engineer 
was Marconi, who made the first use of 
electromagnetic waves for practical com- 
munication and developed the wonderful 
system which for the last 20 years has 
made the high seas safe for navigation. 

‘Fessenden conceived the possibility of 
bringing radio engineering within the realm 
of power engineering, and it was ny priv- 
ilege, due to connection with the General 
Electric Company, to develop the first radio 
frequency alternator. Indeed it was thru 
the work which this Company was request- 
ed to do for Fessenden that my interest 
in radio communication was first excited, 
and this has resulted in the contributions 
which I have had the opportunity to make 
to the radio communication of today. 

“Radio telephony is a by-product of the 
development of sustained radio waves as a 
method of alternating current power trans- 
mission. With the previous system of spark 
telegraphy it was no more possible to trans- 
mit the modulation of the human voice 


, Alexanderson W 
ll, R. E.?’ Gold Medal 
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than it, would in land.telegraphy to repro- 
duce speech from the dots and dashes of 
the Morse code. But with the sustained 
energy of the continuous wave, it has be- 


come possible to put a dynamo electric 
‘machine behind the wave and vary the 


flow of power in correspondence with the 
modulations of the human voice, thus mak- 





E. F. W. Alexanderson, Welt-known Radio 
and Electrical Engineer, Awarded the 
“1, R. E.’’ Gold Medal. 


ing long distance radio telephony possible. 

“Mr. President and members of the insti- 
tute, it has been a privilege to be connected 
with the great development in radio in 
the last years and I wish to express my 
deeply felt appreciation of the recognition 
represented by this beautiful medal. I 
thank you.” 


Concentrated or Loop Aérials 


(Continued from page 328) 


from B to D no sound, and then from D 
to C another rise and fall of intensity, the 
maximum in each case occurring when the 
plane of the loop is along 30-210° line but 
the signals in A B sector are about twice 
as loud as in C D sector; this gives the 
direction of signal in direction of arrow. 
If however the connections of Fig. 4, are 
used then the result will be as shown in 
Fig. 6. The signals will be much louder 
and will be heard only in the A B sector, 
thus making it strictly undirectional. If 
the loop be grounded on the grid side, then 
Fig. 7 shows the result, i. e., loud signals 
but NO directional effect whatever. 

Fig. 3 shows the connections when it 
is desired to receive on other than the 
wave length of the loop. In practice it 
will be found to be simpler to have sev- 
eral loops of proper wave lengths rather 
than be bothered with a tuner. 

As many navy and army operators know, 
the loop eliminates a lot of interference 
and also static. However, if it is desired 
to eliminate static more effectively, then 
it is necessary to take the loop and outfit 
into the cellar or under ground. Signals 
will be found to come in just as loud as 
tho an elevated aérial were used, but the 
static will be absent, even in the midst of 
a thunder-storm when an ordinary aérial 
“spits fire.” 

The loop shown in the photo and dia- 
gram Fig. 8, consists of 240 turns of No. 


22 S. C. C. and with a 43 plate variable 
condenser has a range of from 2,000 to 
over 3,000 meters. Larger loops can be 
made if it is remembered that the same 
length of wire is required. The inductance 
is determined by the area turns, and hence 
a small loop will act about as well as a 
large one. If several loops are operated 
simultaneously from known points, but 
separated some distance, the exact location 
of the sending station can quickly be de- 
termined. And further if the circuit of 
Fig. 4, is used a very large-amount of inter- 
ference on the same wave length can be 
eliminated, since only such stations as lie 
in the region from 150° to 270° will be 
heard at all, while receiving from 210° 
and as the outfit tunes sharp much of this 
is cut out. By carefully adjusting the ap- 
paratus as good receiving can be done on 
the loop as with the ordinary aérial, and 
all other features will be additional. Sta- 
tions 200 miles away can be located to a 
pin point on the map. Thus the Radio 
Amateur has opened to him a wide field 
that will make possible better work with 
less bother. 


RADIO TELEPHONE BETWEEN 
ROME AND TRIPOLI. 


Wireless telephone communication is 
maintained between Rome and Tripoli, 600 
miles apart, mainly over water. 
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Calls Coming In Steadily, For National Radio Institute 


Graduates, From All Parts of the Country. 


Commercial Radio has arrived and thousands of positions are now 
opening up in the Merchant Marine, Aerial Mail and Land Station 
Service, Railroad Companies, Lake and Ocean Steamship Lines. 
We are now receiving requests for more National Radio Institute 


Graduates than we can furnish. 


Salaries Up to $250 A 
Month 


With exceptional opportunity for promo- 
tion to Radio Mechanic, Electrician, or En- 
gineer. No previous experience or training 
is necessary. You can learn Wireless the 
National Radio Institute way, in Ten 
Weeks, by mail, right in your own home. 
With our help you can quickly qualify for 
a good position at big pay. Many of our 
students secure positions before completing 
the course, because it is based on actual 
practice and teaches what is needed to make 
a big success of Wireless work. 


Get Your Instructions from 
the Nation’s Capital 


(Our Course is Endorsed by the U.S. Government Officials) 


The National Radio Institute headed by 
authorities who have been closely allied 
with government training of students, was 
established in 1914 and is the first school in 
America to successfully teach Wireless by 
Mail. The work is under the direction of 
J. E. Smith, E.E., director of the Radio 
Department Howard University, and E. R. 
Haas, formerly of the Radio Division 
of Yale University. 


We now have students throughout the 
world. Our location in the Nation’s 
Capital together with the standing of 
our officers and their wide acquain- 
tance among government officials con- 
nected with Wireless activities place us 
in position to give our students the 
best instruction obtainable and to be 
of the utmost help in assisting them 
to secure good paying positions. 


Travel and See the World 


If you want to travel and see the world 
—go to foreign countries, and increase 
your knowledge of world affairs Wire- 
less offers you the chance of a lifetime. 


However, you are not obliged to travel, but 
may secure a permanent position at one of 
the big Land Stations, Railroad, Telegraph, 
or Steamship Companies if preferred. 


Pay As You Learn 


Our plans of payment bring a_ wireless 
education within the reach of anyone who 
desires to learn. A small payment down on 
our convenient payment plan, and small 
following payments, often enables our stu- 
dents to earn the cost of their tuition while 
actually learning to be a wireless operator. 


Free Instruments to Every 
Student 


In addition to 5 text books—35 Special Les- 
sons, and Personal Examtnations we 
send you, while taking our course a Stand- 
ard Automatic Wireless Transmitting and 
Receiving Set for sending and receiving 
messages. These fine instruments are Free 
only to National Radio Institute Students. 


Oldest Wireless School in 


America 


In addition to being the oldest and largest 
Wireless School in America our location 
in the Nation’s Capital enables our Students 
Employment Department to keep in close 
touch with the best openings for our gradu- 
ates. A Post Graduate Course is given Free 
to every graduate. Special discounts are 
allowed to discharged soldiers, sailors, and 
marines with former wireless experience 
and to Radio amateurs. 


FREE 


Our booklet “Wireless the Opportunity of Today,” 
gives you complete information in regard to our 
course, the quick and easy methods by which you 
can master wireless, and other important facts you 
should know. It is free. Just mail the coupon. 
No obligation whatever on your part. 
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Y Mail This Coupon Today 


National Radio Institute 
Department 90 
Washington, D. C. 


your Special FREE INSTRUMENT OFFER. 


Name 
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Send me free of charge, your booklet, “Wireless the 
Opportunity of Today.” with full particulars regard- 
ing yeur famous 10 weeks Home Study Course, and 
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Wireless Receiving Ban Raised 


MESCO WIRELESS PRACTICE SET 


The Practice Set comprises a regular telegraph 
key, without circuit breaker, a special high pitch 
buzzer, one cell Red Seal Dry Battery, and four feet 
of green silk covered flexible cord. 

The key and buzzer are mounted on a highly fin- 
ished wood base, and three nickel plated binding 
posts are so connected that the set may be used for 
five different purposes. 






















List No. Price 
342 Telegraph Practice Set, with Battery and 
Co eeeeceeee eevee oe eee eee ee oeeeenee oe eee $3 





rd 
Weighs 4 Ibs. packed. 
Price does not include postage. 






ivi ESC Combination Practice Set for Learning the Morse and Continental 
Visual and Audible Codes 

This outfit is the only reliable instrument which will 

enable students to become proficient operators in the 

U. S. Naval Service, because it is equipped with a 

buzzer and miniature lamp enabling the user to master 

both the visual and audible signals quickly. 


List No. 52—Practice Set with Red Seal Battery 
and Cord 




















Weighs 4 Ibs. packed. Price does not inctude postage. 


MESCO RADIO BUZZER 


This buzzer maintains a constant note and is recommended as 
an exciter for checking wavemeters where pure note and ample 
energy are required. 

It consists of practically a closed circuit field of low reluct- 
ance, having a steel armature to which is riveted a strap 
supporting a movable contact. The armature tension is adjust- 
able by means of a screw with a milled head large enougli to be 
easily and permanently adjusted with the fingers. The stationary 
contact is adjusted by means of a similar screw. The magnet 
coils are connected in series with a total D. C. resistance of 3.9 
ohms, Shunted across these coils is a resistance having a D, C. 
value of 3 ohms. This shunt eliminates all sparking such as 
oceurs at the break on ordinary radio buzzers and the energy 
saved thereby is transferred into any oscillating circuit con- 
nected to it, the result being that this buzzer as constructed 
radiates five tines more energy than any other existing type. All connecting wires liable to be 
broken are eliminated. Contacts are of genuine platinum, which is essential in order to maintain a 
constant note. The parts are mounted on a Condensate base to insure constancy in operation. 


Diameter 2 in., height 1% in. The cap is attached to the base by a bayonet joint. 
List No. 
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We carry a Large and Complete Line of Standard Wireless Material Recognized 
by Experts as such with Competent Experienced Wireless Attendants in Charge 


Send for the New Edition of Our Catalog W28 


It is pocket size, contains 264 pages, with over 1,000 illustrations, and describes in plain, clear 
language all about Bells, Push Buttons, Batteries, Telephone and Wireless Telegraph Material, Elec- 
tric Toys, Burglar and Fire Alarm Contrivances, Electric Call Bells, Electric Alarm Clocks, Medical 
Batteries, Motor Boat Horns, Electrically Heated Apparatus, Battery Connectors, Switches, Bat- 
tery Gauges, Wireless Telegraph Instruments, Ignition Supplies, etc. 









Manhattan Electrical Supply Co., Inc. 
17 Park Place, New York, N. Y. 





ST. LOUIS 
1106 Pine St. 


CHICAGO 
114 S. Wells St, 







SAN FRANCISCO OFFICE: 604 Mission St. 


~ INSTALL A NEW 
GREBE REGENERATIVE RECEIVER 
In Your Radio Station 


This Receiver is intended for 
long distance relay work on 
wave-lengths between 170 and 
580 meters and embodies a high- 
ly developed circuit employing 
continuously variable induct- 
ances of the variometer type as | 
well as a number of new mechan- 
ical features. 


Various models designed to operate 
on wave length ranges from 170 to 
20,000 seters are described in our bulletin sent free upon request. 


A. H. GREBE & CO., Richmond Hill, New York 









Short-Wave Regenerative Receiver Type CR-2 
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‘Radio-Plames 
Watch Forests 


and JRamches 
(Continued from page 295) 





Stations erected about the ranch. The in- 
stallation and maintenance cost of these 
stations is relatively small in any case. 
They have also been so greatly simplified 
during the war that practically anyone can 
be instructed in handling the talking and 
receiving apparatus in a short time. Some 
of these sets work as simply as the ordi- 
nary telephone. 


Airplanes and Radio Serve to Protect 
Nation’s Forests. 


Recently the use of airplanes to patrol 
the forests and watch for incipient forest 
fires was extended by the Government and 
now the wireless telephone has been 4n- 
stalled for an experimental trial. If found 
to be practicable the wireless will be ex- 
tended to cover the great woods with an 
invisible net of communication. 


The wireless is expected to be an im- 
provement upon wires or cables for one 
very important reason. In the past great 
difficulty has been experienced in maintain- 
ing wire communication in the forests be- 
cause of the interruption to the service 
caused by falling timber, especially in the 
stormy season. Snowslides have been an- 
other source of destruction to the wires. 
The use of wireless, of course, obviates all 
such difficulties. 


For the purposes of the present experi- 
ment the Signal Corps of the Army has 
lent to the Forest Service four combination 
sets of transmitting and receiving appa- 
ratus. One set of the equipment is to be 
installed on Mount Hood at an elevation 
of about 13,000 feet, and another at the 
nearest forest ranger station, about twelve 
miles away. Two other sets are to be 
placed in the Clearwater Forest region of 
Idaho, which is a very heavy wilderness 
country. 


All of the wireless stations will be estab- 
lisht at look-out points, where watch is 
kept for forest fires, and will supplement 
the regular service, which not so long ago 
was augmented by the addition of air- 
planes for patrol. Now two additional 
airplane routes for that purpose have been 
mapt out, both operated from Mather 
Field, near Sacramento, Cal. The other 
two routes of the airplane service are op- 
erated from March Field, near Riverside, 
Call 

The first route from Mather Field will 
cover the northern parts of the Eldorado 
and Tahoe forests on the valley side of 
the Sierras. The planes will start from 
Mather Field each morning and proceed to 
Oroville by way of Placerville, Colfax, 
Nevada City and Strawberry Valley. A 
landing will be made at Oroville, where a 
suitable field has been provided. The re- 
turn trip will be made in the afternoon. 


The second route from Mather Field will 
cover the southern parts of the Eldorado 
and Stanislaus forests. Starting from 
Mather Field, the route runs to Placerville, 
Grizzly Flat, Big Trees, and to a landing 
near Sonora or Tuolumne. In this case 
also the return trip will be made in the 
afternoon. Each of the Mather Field routes 
has a round-trip length of about 150 miles. 


Forest Service reports tell of a successful 
trial patrol undertaken recently under test 
conditions. No difficulty was experienced 
in detecting fires in heavy timber at eleva- 
tions of from 6,000 to 10,000 feet. 

Peculiar interest attaches to the move- 
ment for conservation as affecting North 
Carolina, Tennessee and Kentucky because 
of the potentialities involved. 
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NEW SUBSTITUTE FOR PLAT- 
INUM. 


The question of substitutes for platinum 
has received almost world-wide attention, B RA N D EK S 
many nations having been obliged to devise 
something. Most of the platinum came 


from Russia before the war. Germany was 
no exception. Some of the recent sub- W IRE LE S S 
stitutes are enumerated in a German paper. | J 
he most important seems to be that sug- 
gested by Gotthold Fuchs, of Berlin, con- 
sisting of a  wolfram-gold-nickel alloy 
which can be cast, forged and rolled, is of D SE 
. light color and polishes brightly, which 7 
‘platinum does not. Another substitute is 
an alloy of silver, wolfram and_ nickel. a eee ; 
Both these alloys are stated to be acid re- score 100% efficiency in actual use 
sisting. A nickel-iron alloy, known as 
platinit, is said to be serviceable as a sub- 


“Superior” Set $6. 


stitute for platinum in glow lamps, its co- | > : reoN oDEATH | , : 
efficient of extension being similar to that CLEAR IN LIGH1 IN DEPENDABLE IN 
of glass. For laboratory purposes an alloy | | TONE WEIGHT SERVICE 
of nickel and chromium affords a platinum 
substitute for wire and shcets, but cobalt al- Sharp, unblurred, readable signals 
loys, such as cobalt-iron and cobalt-chro- 
mium are as serviceable, especially for acid- assured by 
amo PSS “BRANDES MATCHED TONE” 
° | We achieve this by perfectly matching the tone of both receivers in each 
Peacetime Uses for set. This eliminates all confusion to the ear due to unmatched harmonics. 
War Imventions | YOUR RECEIVER IS RIGHT IF IT’S A “BRANDES”. 
By H. Winfield Secor Used by many U. S. Gov’t experts, and experts abroad, by colleges and 
Continued from page 298 technical schools, and by professionals and amateurs everywhere. 
( pag ) 
| TRIAL OFFER—Brandes Wireless Headset sent to you on trial for 10 
The illustration in Fig. 7 shows two ap- \ days. Test it; compare it with others, for sensitiveness, clearness, dis- 
plications out of many for the once busy tance. Prove for yourself the fine quality, the ‘matched tone”. The two 
U-boats. Amcrica and the other Allied diaphrams, toned exactly alike, strengthen the signals and prevent blurring. 
countries can make use of all the super- 7 If, for any reason, you are dissatished, your money back without a 
fluous U-boats without a doubt. For ex- question. 


ploring the flora and fauna of the ues Send 4c for catalogue E 
regions they are ideal. They can bc fitted 
with powerful electric projectors, observa- Cc. BRANDES Inc. 
tions lenses and windows, when not only ? 

can visual observations of the deep sea | F ; Room 814 ; 
life be studied, but even motion pictures 32 Union Square New York City 
can be takcn. And for pleasure trips at 
the seaside resorts—I would hate to have 
ee Jeb of figuring up how many five oe 
ar bills one could rake in, in a single 

Saturday afternoon, with one of these UNIVERSAL 
pleasure submarines at Coney Island, not 


to mention the Beach at Coronado, Calif, 

and Bee culd ot sees explore the RADIO 

secrets of the Great Lakes? We have 

heard of the chap who endeavored to dash PPARATUS 








over Niagara Falls in a rowboat, and no 
doubt we shall soon hear of the enterpris- 
ing fun-promoter, who will, for a con- 
sideration of $25.00 or so, invite you for a 
trip over Niagara in one of the former 
Kaiser’s plush upholstered U-boats. Plush 
upholstered is right, and we would like 
to have it about nine feet thick. 

In order to attract the sea and lake fishes 
for the edification of the passengers aboard, 
we can imagine that some genius will roll 
up his sleeves and get busy developing a 
“food gun” which can be attached to the 
torpedo tube. Presto! Push the button 
and out flies a perfect barrage of fishsome 
dainties for our piscatorial neighbors, when 
they will come bounding forward in great 
flocks, much to the delight of the sub- 
marine’s guests, snapping their tceth gladly 
and otherwise showing how delighted they 


It is the policy of 
this company never 
to consider a sale 
completed until the 
customer is_ thor- 
oughly satisfied. 
Incidentally our in- 
struments seldom 
fail to satisfy, be- 
cause they are 
scientifically de- 





signed and built on 


are. = Type UL-5 Receiver honor. If you are 
_ The Submarine Detector, which is shown interested in radio apparatus of the highest grade at, fair prices, 
in Fig. 8, and which was wonderfully per- | 2 

fected during the World War, should find enclose a 4-cent stamp Tor our catalogue. 

many peacetime applications, particularly on Type UL-5 Receiver. 

et pecan-eoing and inland lake vessels This is a complete receiver for undamped waves up to 17,000 
for the purpose of locating other vessels meters. No external coils, couplers or condensers are needed, since 
in a fog or at night, and also for ac- ax ‘ : : ” i" ” ‘ 

curately locating the presence of icebergs it is entirely self-contained. Sizes 8” x 12” x 7” approximately. 

and reefs. The submarine detector, of We control the patent rights for the Mignon System and can 
which several different types were developt supply these instruments. 


during the war, operates on one gencral 


principle, that of sound wave transmission UNIVERSAL RADIO MANUFACTURING CORP. 


thru the water. The sound produced by 
the propeller and driving motors or en- | Dept. W Elmira, N. Y. 


(Continued on page 378) 
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ANY YOUNG MAN 


earning less than $200 per month 
will find it to his tnterest to enter 
the wireless field as a vocation. 


We prepare vou in 20 weeks, 
through our correspondence 
course, for splendid positions 
and obtain same for you 1im- 
mediately on graduation. 


We also pay back a considerable 
portion of the tuition fee after 
the student has completed the 
course. 


Write for Booklet and Details 
SERVICE RADIO SCHOOL 


Largest Radio Schoo! in the World 
Dept. E, 900-2 Pa. Ave. Washington, D. C 


PROGRESSIVE RADIO APPARATUS 





To what reasons can the popularity of De Forest Radio Apparatus be 


W N attributed 

Ki Is it because of its consistent performance, excellent workmanship, 

~ ONE of materials, Jow prices? ; 
A Ay A These would account for it partly, The real_reason must lie in the 
Q 4% Oo fact that we have always been in the van. Design and system em- 
> aN Ny aot posed have been so far in advance of others as to overshadow our 

vals 

&) =~ vo t The De Forest Company is one of the recognized successes in the radio 


2e= ~ ol ed field. Our success has heen progressive—more than merely financial, 

zon Oe FOREST a because We give better service—imcre tor your dollars—most modern 
WIRELESS z= ae apparatus—than you can obtain elsewhere. 

i 2% SYSTEM =3 We do not aim to sell the most radio apparatus—only the best. 


Quantity is a secondary consideration. 
We were the first to produce the audion amplifier and the oscillion 


WW Lie undaniped wave transmitter, and its popularity js attested by its wide 
use, 

fag! N N Qur latest productions, the Honey Comb Coils, Unit Set, Coil Mount- 

RE ings, Two Step Amplifier and Audion Control Box have been greeted 


with enthusiastic demand far exceeding our expectations. 

The Unit Receiver fills the demand for a really efficient receiver for 
any and all wave lengths of any preferred circuit and design without 
the usual costly cabinet and exnensive assemhly. 

We have been literally swamped with orders, so do not feel surprised when your dealer tells you it will be 
: necessary to wait a few weeks before you can get. delivery. 
| By placing your order now you will avoid the greater Congestion in our factory when the purchasers of 
this meritorious apparatus of nevel design begin enthusiastically recommending it to their friends. 


DE FOREST RADIO TEL. & TEL. CO., 1415 Sedgwick Ave., New York City 
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Faradic Gurrenteas | 


How To Apply Them| 


(Continued from page 318) | 


eight minutes or at the outside fifteen 
minutes is long enough for a treatment. 
The exceptions to this rule are in the 
treatment of some chronic diseases, as 
chronic articular rheumatism, etc., and in 
general electrizations, where a little longer 
time might be allowed. 

No definite rule holds as to the frequency 
of sitting, as much depends upon the nature 
of the disease, the sex, age and habits of 
the patient. Some acute cases require daily 
sittings, seldom more than that. In chronic 
cases from two to four times a cc may 
be enough. 

Constipation 

Connect the rectum electrode to the neg- 
ative pole of the battery and place it in the 
anus. At the same time the positive over 
the stomach, liver and bowels. Use the 
secondary current. A small internal dose 
of cascara sagrada will sometimes prove 
beneficial. However, the use of cathartics, 
as a rule, is not advisable, and the above 
treatment is much better without them. 
Eat good plain digestible food. A dish of 
oatmeal and milk eaten in the morning will 
help to regulate the bowels. 


Corns. 

Place the foot upon the foot plate, it 
being attached to the negative pole of the 
battery and apply the positive pole directly 
to the corn, using a small piece of sponge 
fastened to the ear electrode. Treatment 
should last about ten minutes daily. Use 
the primary current. 


Canker. 


This is caused by indigestion. Let the 
patient live upon a light milk diet for a 
few days. Thoroly wash the mouth and 
throat frequently with borax or boracic 
acid diluted with water. Electrical treat- 
ment: Place the positive at the nape of the 
neck on the spine and apply the negative 
to the stomach. This treatment should last 
about ten minutes. Use secondary current. 
Another treatment is to place the tongue 
electrode in the mouth having previously 
attached it to the positive pole of the bat- 
tery and apply the negative to the neck and 
throat. Use primary current. A general 
tonic treatment two or three times a week 
will be beneficial. 


Diabetes. — 


Diabetes seems to be a nervous disease, 
and for that reason we recommend what is 
called Central Faradization. The object is 
to bring the whole central nervous system 
under the influence of the primary current. 
Place the negative pole at the pit of the 
stomaci and pass the positive over the head 
and forehead, down the back of the neck 
and along the whole length of the spine. 
Use a very light current about the head and 
increase gradually. Do not apply the cur- 
rent to the head more than one or two min- 
utes ata time. The spine will stand a much 
stronger current than the head. The back 
may be treated about five or six minutes. 
After this give tonic or general trcoatment 
for ten minutes, with the secondary current. 






















Death—Apparent. 


People who have to all appearances been 
dead, have been restored to life by elec- 
tricity. The test is as follows: Place the 
sponge electrode (positive pole) to the 
back of the neck, and apply the negative 
to the body over the lungs and heart. A 
mild secondary current is first used, gradu- 
ally increasing it until the patient shows 
signs of life. Keep this treatment up for 
about five minutes, also apply the negative 
electrode to the arms, wrists and hands. 
Now sponge the whole body with the nega- 
(Continued on page 371) 
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DESTROYER FLOTILLA NAVI- 
GATED 1,100 MILES BY DIREC- 
TIONAL WIRELESS. 


Seven links in the chain of naval de- 
stroyers stretched across the Atlantic by 
the United States Navy for its trans- 
oceanic flight reached their Newfoundland 
base after travchng from New York en- 
veloped in fog from Fire Island to Tre- 
passey Bay, thus navigating 1,100 miles 
entirely by directional wireless, with which 
the Transatlantic seaplanes were equipt. 
The trip was said by Captain Arthur Cren- 
shaw, base commander, to have been one of 
the severest tests this means of navigation 
ever had. The destroyer Philip became 
scparated from the flotilla in the fog, but 
she entered the harbor soon after her com- 
panions. 


To War On An 
Americam Destroyer 


By A. H. Whedon 
(Continued from page 329) 





Of course, a certain amount of roll and 
pitch is to be expected—but a destroyer of 
a very nervous disposition just can't be 
still at all! 

The largest roll that we made while I 
was on the Conynghaim was seventy-two de- 
grees to starboard and sixty-eight to port. 
That is in the ship’s log, and signed by 
the Captain. And, fricnds and fellow citi- 
zens, I maintain that that was sure somic 
roll, Try it once and see. A destroyer is 
always rolling at sea, and in a storm she is 
one great “dance artist.” 

The radio shack is mounted either way 
forward or way aft, in the place most cal- 
culated to get the benefit of the rolling and 
pitching. Of course, it is superfluous to 
mention the fact that cverybody from the 
oldest salt down to the newest rookie gets 
sea-sick on the first trip to sea on a de- 
stroyer. The rookies come aboard expect- 
ing to be sick. But when a “gob” wise 
in the ways of ships (big ones) comes 
aboard, he proclaims for all to hear that 
he has been going to sea too long to get 
sea-sick. The day comes when we go to 
sea. The next day friend “gob” fails to 
rise for breakfast—not that he is sca-sick 
or anything like that, y’ understand, but 
simply that last night’s chow must have dis- 
agreed with him. By noon time he joins 


the rest of the gang at the lee rail, actively, 


engaged in the sport technically known as 
“feeding the fishes.” Yea, verily, ’tis a 
great life until you get used to it. And 
nine-tenths of the sailors get so that the 
more she rolls, the better they like it. 

But now consider the case of the poor 
radio man, who is forced to sit for at 
least four hours before his set, never get- 
ting up from his chair and never taking his 
receivers off. Every time the ship takes 
a big roll he rolls with it, unless his chair 
is screwed to the deck—but they never arc— 
and there is a wild scramble to hold on to 
pencils, pads, code books, and other loose 
articles that have a tendency to hide under 
power transformers, switchboards, or any 
other place where it is deuced hard to re- 
cover them 

At the first calm spot, the “op” nervously 
attempts to readjust his detector, and suc- 
ceeds in making things worse. So he shifts 
over to the audion and thinks his troubles 
are over. So they are until he discovers 
that the filament battery is run down and 
needs recharging. Then follows a choice 
line of briny “cuss” words. About this 
time the boat decides to take another roll, 
and the show starts all over again. 

In between timcs, the “op,” if he is new 
on a destroyer, realizes that he really isn't 
feeling well. Then he begins to wonder 
why he ever joined the “Navy anyway. 
Of course, he can’t leave his post to join 
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PRS i” 
ONE OF THE SEVEN LABORATORIES 


AT THE SCHOOL OF ENGINEERING OF MILWAUKEE 
Where ELECTRICITY Is Taught Quickly And Thoroughly 


Become an Electrician in One Year 


or learn an electrical trade in six months. Greatest of all professions open to you. ‘Forty billions 
will be invested in Electricity in next five years,” says Edison, Salaries are high. Demand for 
TRAINED electricians ENORMOUS. Think of electric lighting, clectric street cars, electric railway 
trains, electric telephone and telegraph, electric motors, electric automobiles, electric cooking and 
heating. Electricity in the air and under tlie sea. Is it not dazzling? 


Field Limitless—New—Uncrowded 
Our forty professors of the three departments as to epee, = GIP Here. = ee sh 


teach the laws and rincipl of electricit 
Cer ease ee sien MAIL THIS COUPON TODAY—RIGHT NOW 


ae ee in Jaboratories; lectures and 
problems. No special schooling required to enter SCHOOL OF ENGINEERING OF MILWAUKEE 
102-373 Broadway, Milwaukee, Wis. 


our practical electrical, eleetrotechnician and 
trade courses. 

Without obligating me, please furnish details of course 
{or courses} marked below. 


Electrician, 1 year 
Electrotechnician, 

i to 3 years 
Electrical Engineer 

(3 years) B.S. Degree 


“Earn While You Learn’® if you wish. We 
arrange halt-time employment that will help you 
defray expenses. Athletics, Glee Cluh, Lakeside 
Advantages. Board and Room at Students’ Fra- 
ternity House at cost. 

Catalog explains in full. Send for it. 


SCHOOL of ENGINEERING 


of MILWAUKEE 
102-373 Broadway, Milwaukee, Wis. 


TRACO UALITY 


RECEIVING TRANSFORMERS 


Used the world over. Insist on the genuine, built by its 
originators. Substitutes are expensive, trrespective of de- 
sign. We absolutely guarantee our tuners to give the max- 
imum signal volume. Delicate refinement, uninterrupted 

service and high class workmanship 
unite to make TRACO tuners the stand- 
ard whereby all others are judged. If 
» your Dealer does not 
handle them, order direct 
from us. 


LIBERTY DETECTOR 
VALVES. RADIO AM- 
PLIFYING PHONES, type 
used by the UNITED 
STATES, BRITISH and 
FRENCH GOVERN- 
MENTS, now in stock, for 
sale. 


Send stamps for 
bulletins. 


Pottstown, Penna., U.S. A. 
DUC ‘*K ’S BIG 300 PP. 

Wireless & Electrical 
Catalog is now as it always has been, the largest and most 
complete and dependable Wireless Catalog published. Mailed 
for 12c in stamps or coi which may be deducted on first order 


of one dollar. Catalog not sent otherwise. This catalog costs us 
twice the price of other catalogs. 


One Year Drafting Course 
Six Months Trade Courses 


Extension or 
Home Study Courses 


The Famous 5A and 5C Models 
THE RADIO APPARATUS CO., 





Everything in wireless worth while is listed in this catalog. The experienced amateur will tell 
you to see our catalog before buying. You are thereby insured against an unwise purchase. It 
is the Reacon Light to guide you right in the selection of your wireless apparatus. No bigger or 
better values are obtainable elsewhere. Send for revised price list. It is yours for the asking. 


THE WILLIAM B. DUCK CO., 230-232 Superior St., Toledo, Ohio 
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AMPLIFY Your 


With the new DETECTAGRAPH-TRANS- 
MITTER, tbe amateur can amplify radio sig- 
nals to such an intensity that he can hear the 
signals about his station without the need of 
the telephone head set. ; 

By the addition of a loud talking telephone 
he is able to hear the messages many feet 
away from the instrument. 

e  super-sensitive DETECTAGRAPH- 
TRANSMITTER herewith shown is two and 
three-eighths inches in diameter, five-eighths of 
an inch thick and weighs 
less than three ounces. It 
is the most sensitive 
sound detecting device 
ever brought before tbe 
public. ~ 

The manner in which 


Dur Super-Sensitive De- 
tectagraph Transmitter, 
Price, $7.00 Complete 


Our Special No. 25 Loud 
Talking Recelver. Price, 
$4.00 Complete 


The Detectagraph 
Junior DeatsGione 


Equal to any $35 in- 
strument made. Out- 
fit cousists of Super- 
Sensitive Transmitter 
with cord connector; 
Super-Sensitive Ear 
Piece with small 
black cord; Black 
Single Headband; 
Black Case and Two 
Batteries. 


26 CORTLANDT STREET 


SOICRO PHONE 


Order direct from ad. 


Or write for free descriptive circular. 


G. BOISSONNAULT COMPANY 


Makers of Super-Sensitive Microphone Devices 
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RADIO SIGNALS 


the amplifying process is attained is by attach- 
ing with tape the DETECTAGRAPH-TRANS- 
MITTER to the regular wireless receiver. 
Not only is this instrument applicable for 
amplifying radio signals, but it can be used 
with equal satisfaction for magnifying other 
sounds. Phonograph music can be transmitted 
from one place to another by means of this in- 
strument, and those who are afflicted witb deaf- 
ness will find enormous benefit by using this 
transmitter. It is the greatest device for build- 
ing your own loud talking 
telephone, detectagraph 
and other devices. Can 
be used for any purpose 
where a ‘sensitive detect- 
ing instrument is re- 
quired. 


Detectagraph Rheostat, 
especially made for am- 
piifying clircults. Price, 
$2.00 Complete 
Super-Sensitiva No. 
40 Receivers to be 
used In connection 
with Detectagraph- 
iransmitters, $10.00 
pa. SO Aust 
Model ‘‘C’’ Horn, 
with foud talking 
Recelver, Cord Plugs 
and Wall Base. 
Price, $10.00 Com- 
plete 


Detectagraph $15 
This detecting instru- 
ment of marvelous 
sensitivity can be 
used for detecting 
secret conversations. 
Outfit consists of 
Sensitive Transmit- 


ter, 25-ft. Black 
NEW YORK CITY ©, “heceiver : 
Headband, Case and 
Battery. 


Radio Electrical Apparatus 


Our new Bulletin Y offers a distinctive 


line of Radi 


o and Laboratory apparatus 


including Transformers, Spark Gaps, Os- 
cillation Transformers, Variometers, Vari- 
able Condensers etc... im sidet the simost 


complete line 


built by any single manufac- 


LUTE In omentea: 
Bulletin R describes the Cambridge 


alternating Current 


STORAGE 
Send 


Balanced Variable 
Cond. Supplied in 
three sizes. Unmount- 
ed or mounted in 
nickeled brass case for 
use with oil or other 
liquid dielectrics 


You Need These Remarkable Books 


drawings how to build wireless 
apparatus, how to erect the aerial, 
connect and operate. 


No. 5. Wireless Construction 


and Installation for Beginners 

Describes in detail with working 
drawings how any handy boy can 
make his own apparatus at lowest 
possible cost. Describes simpler 
and cheaper apparatus than No. 6 
Book. 73 pages—67 illustrations. 


No. 6. Experimental Wireless 
Construction 
Explains in detail with working 


Price, 25 cents each, Postpaid, 


illustrations. 


No. 3. 


Lessons in Wireless 
Telegraphy 


Rectifier 


BATTERY CHARGING 


3c stamp for both bulletins 


for 


CLAPP-EASTHAM CO. 


131 Main Street 


Cambridge, Mass. 


WIRELESS 


GonsTRUGTIONS. |) 
INSTALLATIONS | 


BEGINNERS 


PRICE 


86 pages—-93 


Explains in detail the principles 
and apparatus for wireless from 
aerials to end losses and Audions. 


ik 
COLE & MORGAN wt > 


Anywhere 


COLE & MORGAN, Inc., Publishers, P. 0. Box 473 C. H. Sta., New York City 
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his friends at the lee rail, but he must do 
something—quickly!! Ah—he grabs some- 
body’s tin pail that is lying around, which 
is used to wash in. But friend “op” is not 
standing on ceremony, he wants action, and 
quick action—and he gets it! 


The radio shack on the Conyngham was 
an inside room, and had no port-holes or 
other openings on deck., In order to pro- 
vide for good ventilation, a small air vent 
was installed in the overhead of the radio 
room, leading out on deck. It was put in 
hastily, and was far from being water- 
tight. When we hit a storm and the waves 
broke over the deck, lo! much “moisture” 
used to descend into the radio shack. In 
vain I pleaded with the ship’s carpenter, 
and with tears in my eyes I begged him to 
fix that “gadget.” But he was always doing 
something else. So I tried to see what I 
could do to it. When I got thru, it didn’t 
leak, it poured! I had completely broken 
it. But I was triumphant. Now it would 
have to be fixt. 


But we put to sea with the blame thing 
still busticated. It was the middle of De- 
cember, 1917, and, for a change, the sea 
was unusually calm. Everything was all 
ski for two days, till we met the U. S. S. 
George Washington and the U. S. S. Huron 
to be convoyed into Brest. (This was be- 
fore the George Washington became the 
Presidential ferryboat. Then, suddenly, 
all the furies of the sea and heavens 
turned loose. Everyone who was at sea in 
that part of the ocean will remember that 
storm to their dying day. For two days 
and nights we headed into it and gained 
but forty miles! Ordinarily the destroyers 
would have ridden it out with the storm 
instead of against it. But we had fifteen 
thousand U. S. soldiers to guard, and we 
stuck—! At last, even the troop-ships could 
stand it no longer, and we got a signal 
from the George Washington to “counter- 
march.” ‘That is, turn around and go with 
the storm. All that night we just drifted, 
taking things easy, and the next morning 
the storm had subsided enough for us to 
try to make port. There’ were times dur- 
ing those awful two days and nights when 
even the captain on the bridge remarked 
that we would never live thru it. And 
in the face of his belief, he refused to 
leave the troop-ships to the tender mercies 
of a stray submarine, for while no “sub” 
could work during the storm, there was 
bound to be a calm spell afterward when 
we would be needed. So we stuck—! 


We finally reached port, but what a mess 
our division was! Of course, everything 
was absolutely swept clear of the decks. 
One destroyer even had a smoke-stack car- 
ried away, and another one had her main 
mast broken off. The George Washington 
had lost most of her life boats, and eight 
men had been washed overboard. The 
Conyngham escaped with very little dam- 
age. All our compartments were flooded, 
and of course there was nothing leit on 
our deck in the way of sea chests, the 
carpenter’s bench, etc. AND the radio 
shack! Just drift back a few lines to where 
I mentioned the broken ventilator and then 
on down further where I mentioned the 
storm. Two and two never made six— 
so you can imagine what our radio shack 
looked like. I had a young Atlantic Ocean 
in there—six inches of water rushing all 
over the deck and having a fine time play- 
ing with the power transformers and the 
Leyden jars, with ye scribe perched up on 
the desk, soaking wet and wondering who 
started this war. 


And so it goes—as someone once re- 
marked—“If we had some ham, we’d have 
some ham and eggs—if we had the eggs, 
—etc.” For those that like it the Navy 
is sure a fine playground, but personally I 
am better satisfied to sit here writing this 
short reminiscence in order to win a few 
extra pennies for a new pair of shoes for 
the baby! 
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COMMERCIAL 
WIRELESS 


Splendid opportunities now in the MER- 
CHANT MARINE for Wireless Operators. 
Salaries now being paid—Junior Oper- 
ators, $85 per month; Chief Operators, 
$110; food and quarters included. Equiv- 
alent ashore from $35 to $40 per week. 


Interesting and fascinating work. Our 
graduates in all parts of the world as 
operators, instructors, inspectors, etc., 
etc. Students from all over the country. 
If you are interested in Commercial Radio 
let the EASTERN RADIO INSTITUTE 
train you. Endorsed by Marconi and 
Government officials. 


SUMMER COURSES. Day or evening 
start any Monday. Send for prospectus. 


EASTERN RADIO INSTITUTE 


899B Boylston St. Boston, Mass. 
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WiRELESs! 


KNOB AND SWITCH 
LEVER—Mounted on brass 
bearing and shaft, threaded 
6-32, two inches long. 
Lever securely fastened to 
knob. Each 40 cents, post- 
age 4 cents. 


KNOBS as illustrated above as 
used on Switch 1%x% with 
hole for mounting, each 20c 
postpaid. 


CONTACT POINTS 








7/32x7/32 with 


. Brass 
screw for mounting. Postpaid 25c per doz. 


Bakelite-Dilecto panels, about 


94%x19x\% Black XX 5. Gabo. $4.00 
19x19x% Black XX.....eces: 8.00 
9144 x 19 x 3/16 Black XX.......... 3.00 
19 x 19 x 3/16 Black XX.......... 6.00 


A. H. CORWIN & CO. 
924 Kinney Building Newark, N. J. 





GET OUR PRICES 


on the Wireless Apparatus you need. 
We handle New and Seeond-Hand 
instruments on which we can save 
you money. 


All Second-Hand instruments 
guaranteed to be in perfeet working 
order. What do U need? 


Send us your list now 


RADIO EQUIPMENT 
COMPANY 


630 Wash’n St. Boston, Mass. 


TELEGRAPHY 


Both wire and wireless, and Station Agency taught 
thoroughly and quickly, BIG WAGES NOW PAID, 
aome of our recent graduates procuring $138.00 per month 
to start. Great opportunities for advancement. Our school 
the oldest and largest—annual enrollment 600 students. 
Endorsed by railway, telegraph, wireless and government offi- 
Cialis. Expenses low—chance to earn part. Catalog free. Write. 


DODGE INSTITUTE, 22nd St., Valparaiso, Ind. 
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A Review of 
RadioeTelephony 
(Continued from page 326) 





from the Western Electric Company En- 
ginecring Organization to engage in this 
work. At this time plans werc in the mak- 
ing for the tremcndous aircraft program 
which was latcr undertaken by the Army, 
and it was clear to all that a successful 
means of communication between battle 
plancs when flying in squadrons would be 
of incstimable value and would greatly in- 
crease the efficiency with which these squad- 
rons could be maneuvered. The early work 
had shown such promise that therc was 
justification for assuring the Signal Corps 
that this means of communication could be 
worked out successfully and applicd to air- 
craft of various types. As a result of this 
conference, orders were issued by the Sig- 
nal Corps for the Western Electric Com- 
pany to undertake the development of a 
wireless telephone system for the purpose. 

The problem now was to produce sets of 
minimum size and weight, physical struc- 
turcs which would withstand the extreme 
vibrations and jars encountered in flying, 
especially in landing, the most convenient 
disposition of control elements, suitable 
sources of power for both high and low 
voltage, and a form of antenna which 
would not interfere with thc evolutions of 
a plane in squadron formation. 

It was realized that the solution of the 
last mentioned problem would consume 
more time than was at our disposal, and 
while work was immediately started in the 
field on antenna measurements and study, 
the design of the sets proceeded on the 
basis of using a trailing wire antenna. 

The working out of a practical helmet 
design proved to be more difficult than the 
success of the earlier experiments indicated. 
It was found that the degree of interfer- 
ence experienced changed very rapidly with 
slight imperfections in fit. The problem 
was also complicated by the necessity of 
providing means for using oxygen at high 
altitudes, and of providing for the comfort 
of the wearer over a period of several 
hours. It was found that a very slight 
amount of pressure on certain portions of 
the ear caused excessive pains and head- 
aches after a very short period, and the 
final design was a compromise between 
comfort and efficiency as to sound in- 
sulation. 

The problem of power supply was an 
interesting one. It was required that the 
weight should’ be reduced to a minimum, 
which precluded the possibility of employ- 
ing storage batteries. There are obvious 
objections, also, to attaching any form of 
generating device to the propelling engine. 
Consideration of all the factors led to the 
adoption of a wind-driven generator for 
the purpose. This generator of about 100 
watts direct current output was required 
to produce a potential of 300 volts for the 
plate circuits of the vacuum tubes, and a 
potential of 25 volts for the filament cir- 
cuits. It is necessary, to insure most effi- 
cient operation, that the filament current 
be kept constant, and the fact that the 
specifications called for operation with air- 
plane speeds varying from 40 to 160 miles 
per hour made the problem of voltage reg- 
ulation loom large. Ordinary forms of 
electro-mechanical regulating devices did 
not prove to be successful, and while it 
was probable that something of this type 
would eventually have been developed, the 
problem was solved by a very ingenious 
arrangement proposed by Mr. H. M. Stol- 
ler, in which the vacuum tube is the esscn- 
tial element. The voltage of the generator 
is held approximately constant by means 
of a vacuum tube regulator, which controls 
the field flux. Two field windings are pro- 
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vided, the main field, which is in series with 
the filament of the regulator tube, and a 
differential field which is in series with the 
plate circuit. At minimum speed the dif- 


ferential field is inactive and the generator 


behaves like an ordinary shunt machine, 
except that the main field has a small re- 
sistance in series due to the regulator 
tube filament. This filament is so designed 
that the main field current heats it to a 
temperature which gives a small electron 
current. This current flows thru the dif- 
ferential field and reduces the resultant 
flux. At minimum speed, the differential 
current is small, but as the speed increases, 
the main field current.tends to rise (as in 
any shunt generator) and this increases the 
temperature of the regulator tube filament. 
The electron current is, therefore, con- 
siderably increased, which current, flowing 
thru the differential field, reduces the 
generator flux and thus restricts the rise 
in voltage. Due to the fact that the elec- 
tron current of the regulator tube in- 
creases very rapidly with increase in fila- 
ment current, the voltage is held practically 
constant between 4,000 and 12,000 revolu- 
tions per minute. The 1.5-ohm resistance 
units are provided so that the regulator 
may be set to give different voltages by 
cutting them in or out of the main field. 
The 100 ohms shunt resistance is used to 
prevent hunting. 

Upon the complction of the next set of 
models, field tests were resumed and on 
August 20th the first two-way telephone 
conversation between two planes in the air 
was successfully accomplisht. After this 
first trial, Major Bartholf and Lieutenant 
Stevens, of the Signal Corps, held two- 
way conversation between planes with very 
satisfactory results. 

Late in 1917, the type of airplane set 
shown in Figs. 4 and 5 was installed on 
our airplanes. The various parts are ar- 
ranged so that they can be mounted in 
any available space in the machine. The 
switch box shown in the diagram is to pro- 
vide for communication between pilot and 
observer by means of the same micro- 
phones and helmets used in radio-teleg- 
raphy. The transmitting and receiving set 
proper is shown in Fig. 4. This set is 
17x10x7 inches and weighs but twenty-one 
pounds. The generator is of the wind- 
driven type, and is shown in Fig. 6 with 
the tail cover removed giving a view of 
the vacuum tube regulating device. The 
complete weight of the entire outfit is about 
fifty-eight pounds. Fig. 7 shows a sim- 
plified form of the circuits. 

The last distinctive type of radio-tele- 
phone outfit is the short wave set installed 
on submarine chasers and destroyers dur- 
ing the war. These sets are shown in 
Figs. 9 and 10. The circuits of these sets 
are practically the same as for the airplane 
sets, except that the power for them is 
obtained from small dynamotors run on a 
30-volt storage battery. The complete 
transmitter and receiver, together with the 
amplifier and extension set, are shown in 
Fig. 8 and the transmitter receiver itself 
is shown in Fig. 9. 

The set is installed in the radio room 
with the ampliher for the loud-talker. An 
extension set consisting of a_ telephone 
transmitter and receiver, together with the 
loud speaker, is mounted in the pilot house. 
By means of a switch in the radio room, 
the operator can cut in the extension set 
while the conversation is being carried on 
by the captain. It is also possible to use 
either the head receivers or the loud- 
speaker for receiving. 

This equipment has an effective range of 
from 5 to 10 miles and can be used in 
four wave lengths ranging from 250 to 
600 meters.—From a paper by E. B. Craft 
and E. H. Colpitts, entitled “Radio-T eleph- 
ony,’ read before the American Institute 
of Electrical Engmeers, Feb. 21, 1919, 
Photos courtesy Western Electric Co. 
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tive while the positive electrode is at the 
base of the spine. The room should be well 
aired, and the patient’s feet and hands 

































should be kept warm with hot water and, hi trained men, Good jobs or Independent busi- 
bags. (A 


Headache. 


The treatment of headaches depends up- 
on the cause. «If caused by disordered 
stomach or bowels, what is called a sick 
headache, place the positive electrode at 
the base of the brain and apply the negative 
over the stomach, liver and bowels, using a 
mild secondary current. General tonic 
treatment of the whole body with sec- 
ondary current will cure or help some pa- 
tients, while central faradization (as de- 
scribed in treatment of diabetes) will help 
others. 
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and sponge the region of the stomach and 
bowels with the negative. Another meth- 
od is to place the positive electrode on the 
tongue and the negative at the pit of the 
stomach. Use secondary current. If the 
patient is debilitated give general toimc 
treatment of the whole body. 
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If properly treated, neuralgia is one of 








the diseases that yield most readily to elec- 











trization. There is one difficulty in the Here’s , The 1919 BIG VALUES 
treatment of neuralgia by electricity and oun y fen Your % Models are 
that is the intensity of the pain. Often the Chance {1% mall 


first few treatments aggravate the pain, 
especially if the current is too strong or 
the treatment is continued too long. Not 
over one treatment a day should be given. 
Give a general tonic treatment of the whole 
body every other day. For local treatment, 
where there is no swelling, apply the nega- 
tive to the painful parts, and the positive 
at the hands or feet. If there is swelling 
apply the positive to the disease, and the 
negative at the hands or feet, using a sec- 
ondary current. 
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and apply the positive to the painful parts. 
If the pain is below the arms, apply the 
negative electrode to the feet and the posi- 
tive to the affected parts. Drink freely of 
lemonade. Avoid alcoholic hquors, meats 
and fatty food. A rigid diet for a few 
days is to be recommended. 





Rheumatism—Chronic. 


Chronic rheumatism is much more obsti- 
nate and resists a cure more than the acute 
kind. Very often the general tonic treat- 
ment: will give relief. For local treatment, 
treat with the negative electrode instead of 
the positive as in the acute form. Also 
use the primary and secondary currents 
alternately. If the joints are enlarged treat 
with the positive electrode, using the pri- 
mary current. Keep the body warm and 
the feet warm and.dry. Do not allow the 
patient to expose himself to any dampness. 
The electric bath is to be recommended. 
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Sunstroke. 

In most cases of sunstroke, electricity is 
a valuable agent in restoring persons who 
have been overcome with the heat. Gen- 
eral tonic treatment should be given, also 
central galvanization as described in the 
treatment of diabetes. Local treatment to 
the head may be given and a very light sec- 
ondary current should be used, positive 
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Wireless: During a _ period of three 
months after the peace German high power 
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Berlin will not be permitted to send any 
messages except for commercial purposes, 
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POCKET WIRELESS SOON, 
PREDICTS MARCONI OFFICIAL. 


Godfrey Issacs says the English Mar- 
coni company, of which he is managing di- 
rector, expects to have a commercial ser- 
vice of wireless telephones in operation in 
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man submarine cables which have been 
cut, but are not being utilized by the al- 
lied powers, and also portions of cables 
which, after having been cut, have been 
removed, or are at any rate not being uti- 
lized by anyone of the allied and associ- 
ated powers. In such cases the cables, or 
portions of cables, removed or utilized re- 
main the property of the allied and as- 
sociated powers, and accordingly fourteen 
cables, or parts of cables, are specified 
which will not be restored to Germany. 

Air: The armed forces of Germany 
must not include any military or naval air 
forces except for not over 100 unarmed 
seaplanes to be retained till Oct. 1 to 
search for sumbarine mines. No dirigible 
shall be kept. The entire air personnel is 
to be demobilized within two months, ex- 
cept for 1,000 officers and men retained till 
October. No aviation grounds or dirigible 
sheds are to be allowed within 150 kilo- 
meters of the Rhine, or the eastern or 
southern frontiers, existing installations 
within these limits to be destroyed. The 
manufacture of aircraft and parts of air- 
craft is forbidden for six months. All mil- 
itary and naval aeronautical material under 
a most exhaustive definition must be sur- 
rendered within three months, except for 
the 100 seaplanes already specified. 


Isaacs foresees the day, not far distant, 
when pocket wireless telephones will be 
in wide use. A business man’s secretary, 
walking along the street, Isaacs says, will 
hear a bell ring in his pocket, will put a 
receiver to his ear and hear “his master’s 
voice” give him instructions, probably from 
an airplane hundreds of miles away. 


The Daily Mail says that the British 
government probably will compel all com- 
mercial airplanes and airships to carry 
wireless telephone or telegraph equipment. 
Larger machines of both types may be com- 
pelled to carry both. 


BULLARD ONCE AGAIN RADIO 
DIRECTOR. 


Navy orders were issued April 9th, re- 
appointing Rear Admiral William H. G. 
Bullard as Director of Naval Communica- 
tions, a position he held at the time the 
United States entered the world war, but 
from which he was detached for service 
overseas. 


Rear Admiral Bullard is an honorary 
member in the Radio League of America 
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Heat Engines By John J. Furia 


(Continued from page 320) 


utes at the beginning of the day and the 
steam pressure is controlled automatically. 
Kerosene is used as the fuel which is con- 
siderably less expensive than gasoline. No 
shifting of gears is necessary. A turn of 
the throttle will give enough steam to climb 
any hill or to slow down to a crawl. No 
fussing with carburetor or ignition systems. 
The spent steam is condensed and led back 
to the boiler so that a much smaller water 
supply tank is used. No cooling system 1s 
necessary. A pilot light using up a negli- 
gible amount of fuel keeps enough steam 
pressure all day, so that one can make an 
intmediate start. All gages operating on 
the fuel and steam are automatic, thus 
eliminating all danger. Why is it then 
that we do not see many of these steam 
cars. Two reasons—it takes a long time to 
educate the public—steam cars cannot be 
kept in the present public garages, since 
the open flame of the pilot light is lable 
to ignite the gasoline vapors present in all 
garages and cause fire. No doubt the steam 
car has a great future (provided the oil 
companies do not boost the price of kero- 
sene). 


The Hot Air Engine. 


The hot air engine uses neither gasoline 
nor steam but plain ordinary air and that is 
pretty cheap. Let us examine the principles 
of its operation. Figure 3 shows an ideal 
engine consisting of a cylinder, piston, con- 
necting rod, and fly-wheel. Heat is applied 
to the lower end of the cylinder as in A, 
the cylinder being composed of non-con- 
ducting material, except the bottom which 
is a good conductor. The heat will cause 
the air in the cylinder under the piston to 
develop great pressure and eventually to 
expand, forcing the piston upward. If the 
heat is suddenly removed and replaced 
by cold, when the piston reaches the top of 
its upward motion, then the air under the 
piston will contract and the piston will 
move downward, due to two causes: (1) 
the suction under the piston and (2) the 
pressure from above the piston, since the 
air above the piston was comprest when 
the piston moved up. This then would con- 
stitute the complete cycle and if repeated in- 
definitely our engine would continue to run. 
Let us look at Fig. 2 again. If the inlet 
were connected to a tank of air and the 
air heated, the air would expand, enter the 
cylinder and move the piston; if then new 
air were admitted and heated, this on ex- 
panding and entering the cylinder from the 
other side, because of the action of the 
slide valve, would cause the piston to move 
back again, giving us a motion similar to 
that of the steam engine. 

The ideal hot air engine described above 
and this steam engine operated as a hot 
air engine, illustrate the two types of hot 
air engines in existence. The first typifies 
the closed cycle engine which operates con- 
tinuously with the same mass of air (a 


fresh charge being occasionally admited to 
compensate for leakage). The second typt- 
fics the open cycle in which a new charge 
of air is admitted and exhausted at each 
stroke. The closed cycle engine is analo- 
gous to the new type of steam engine em- 
ploying a condenser for the spent steam, 
while the open cycle is analogous to the 
old type non-condensing steam engine. 
Therefore it is readily seen that the closed 
cycle engine is more efficient than the open 
cycle, none of the fuel being wasted on the 
exhausted air. In all types of fot air en- 
gines, the power is secured by the pressure 
of the air produced by heat transferred by 
a separating metal wall. The air is ad- 
mitted to the cylinder at a high temperature 
and pressure, it is allowed to do mechanit- 
cal work on the piston as a result of which 
the pressure and temperature fall off. 

There are two heating systems emploved 
in hot air engines—the regenerative and 
the non-regenerative. A regenerative sys- 
tem is one which uses a device for absorb- 
ing the heat from the air as it passes in 
one direction and supplying it again on 
passing in the opposite direction. A non- 
regenerative system does not employ such 
a device. One of the best of the hot air 
engines is the Stirling engine which has 
been actually used commercially, tho with- 
out much success. It 1s of the closed cycle 
type working with a constant volume of 
air, and requires about 2 lbs. of coal per 
hour horsepower (i. e., more efficient than 
the steam engine). Its chief objection was 
that the heating plate, which takes the place 
of the boiler of the steam engine, burned 
out rapidly. Figure 4+ 1s a sketch of the 
essential parts of the Stirling engine. C is 
the brick foundation of the engine, B the 
fire box, A the draft, H is the working cyl- 
inder, E the displacer acting in opposition 
to the working piston, D the air-box, F 
metal gauze, and G coils of pipe thru which 
cold water flows. The total volume of the 
air contained in the air-box, the working 
cylinder and the connecting pipe remains 
constant. The lower end of D is a plate 
pierced with holes, thru) which the air 
flows when the displacer E moves down- 
ward. The upper part of D, thru which 
the coils G pass, is known as the refrigera- 
tor. The fire heats the air in the air box 
D. As the engine is started the displacer E 
moves downward, forcing the hot air thru 
the regenerator gauze F. Heat is absorbed 
by F and the air cooled. It is further 
cooled by the refrigerating pipes G. The 
pressure in H is therefore diminished and 
the piston moves downward. This forces 
the air back thru F into D, gaining heat 
from F and forcing the displacer upward. 
The heat gained from F, in addition to that 
gained from the fire, causes the air to 
expand, raising the piston in H. This com- 
pletes the cycle. The inertia of the fly-wheel 
causes the fly-wheel to push down the dis- 
placer E and the cycle is repeated. 


Steimmetz’s Owm Shortihand 


(Continued from page 314) 


“It is my opinion that every college stu- 
dent should learn some good accurate sys- 
tem of shorthand, so that he can follow the 
lectures and make notes without effort.” 

The system of shorthand that Dr. Stein- 
metz has evolved as the best adapted for 
writing on electrical subjects is based upon 
the “Arends” system of stenography as 
taught in Europe. Words are written as 
they are pronounced without regard to their 
spelling; that is, they are written phoneti- 
cally. The word “height” is written h-i-t, 
but in this case the long “I” 4s used. 

One of the most interesting features in 
connection with this system of shorthand 
is the fact that French and even Latin and 
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Greek words and names can be perfectly 
written and read without the slightest 
hesitation. 

With his own hand, Dr. Steinmetz has 
written down the rules, or it might be 
said, the “code” of his system, so as to 
assist those persons with whom he is work- 
ing in a translation of his reports and vari- 
ous articles. 


With a view of affording every reader of 
this article, especially those attending col- 
lege, some knowledge of Dr. Steinmetz’s 
system, a reproduction is given of the 
alphabet, written out by the famous electri- 
cal wizard himself. 
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X-Ray Experiments 


(Continued from page 319) 


zation. This statement is not altogether 
accurate. Barkla has observed that when 
a pencil of rays enter an object which scat- 
ters them, the scattering is more marked 
in a direction parallel to the stream of 
cathode particles. The greatest objection 
has been advanced by Bragg. He reasons 
as follows: If a stream of cathode rays 
striking a target set up some sort of rays 
which it has been found instigate new ca- 
thode particles when they enter some body, 
it is reasonable to suppose that these rays 
merely serve as a means of transferring 
energy from one electron to another. He 
suggested that they might consist of neu- 
tral doublets made up of a positive and 
negative charge, which is broken up when 
the rays strike some object. This theory 
might explain why only a few and not all 
of the molecules in a gas are ionized, for 
as the doublet moved thru the gas only a 
few of the molecules would come into con- 
tact with it and be charged. Later, how- 
ever, this theory was disproved. 

The most important property of the rays 
is their power of making objects trans- 
parent and affecting a photographic plate. 
Procure about a 5 x / plate and care- 
fully wrap it in black paper. Care should 
be taken that the film side ts placed upward 
as the glass cuts off a good deal of the 
radiations. The bulb should be placed about 
six inches above the plate and the objects 
to be photographed laid directly upon it. 
The arrangement is clearly shown in one 
of the accompanying illustrations, Fig. 4. 
The bulb may be procured from several 
leading supply houses. The one shown 1s 
not provided with a third electrode. The 
coil is connected direct to the bulb, no con- 
denser or spark gap being used. When the 
connections are properly made the lower 
half of the bulb will glow a bright grcen. 
If the polarity of the current is wrong, only 
a ring of light will show. The polarity may 
be corrected by a pole-changer in the pri- 
mary circuit of the coil. 

Radiographs, while once a comparative 
novelty, are now fairly common—especially 
since the war. Many interesting skiagrams 
have been returned from the front show- 
ing the invaluable work X-rays have ac- 
complisht. The Customs House has made 
a novel use of their penetrating power. In 
order to see if anything such as bombs 
were concealed in bales of cotton or other 
apparently innocent objects, the bale would 
be placed before a powerful X-ray bulb 
and a man standing on the other side 
would examine it with a fluoroscope. Of 
course a small bulb operating on about a 
2-inch coil does not possess very great pen- 


_ particles in the air. 


etrating power, but the reader should ex- 
perience no difficulty in seeing thru the 
thick part of the arm. An X-ray picture 
taken with such apparatus is reproduced 
herewith. See figure. As was said above, 





the amount of penetration is proportional | 


to the density, decreasing as the density 
increases. Use has been made of this fact 
in determining the atomic weight of un- 
known elements by measuring their trans- 
parency to X-rays. Benoist determined the 
atomic weight of indium by this process. 

Another important property, and the one 
which gives us the readiest means of meas- 
uring their intensity, is their tomizing power. 
This may be easily illustrated by hang- 
ing a grounded plate above an electro- 
scope of the ordinary flask type. The ar- 
rangement is shown in Fig. 2. 
tervening air is exposed to 
electroscope will be discharged. 

Another interesting experiment is to take 
an ordinary hydrometer and remove the 
float. Fill the bulb and about a third of 
the tube with water. Put your finger over 
the cnd to prevent the air from escaping 
and squeeze the bulb. It will be noticed 
that a cloud is formed. This is due to 
the moisture condensing around the dust 
After this has been 
repeated several times all the dust particles 
will be drawn down into the water and no 
cloud will form. Now, if when this con- 
dition has been reached, the apparatus is 
exposed to X-rays, a dense cloud will be 
formed. This is caused by the moisture 
condensing around the ions, due to the 
X-rays. This phenomenon forms the basis 
of the rain-making apparatus described 
i the February, 1919, issue of this journal 
as developed and patented by the Australian 
inventor and engineer, Balsillte. 

Ro6ntgen rays also possess the remark- 
able property of exciting secondary rays 1n 
substances which they strike. As this is 


x-rays the 


If the in- | 


a rather complicated phenomenon and as | 


there are no experiments in connection with 
it which the average reader may repeat, it 
will not be discust here, except to mention 
that the secondary rays resemble the orig- 
inal cathode rays, only they travel at a 
slightly slower speed, which is dependent 
on the hardness of the primary rays. Re- 
cently X-rays have found a new applica- 


tion in the analysis of crystal structure. | 


It was found that X-rays might be de- 
fracted by the cleavage surface of crystals. 
Using X-rays, it' has not only been possible 
to determine the exact shapes of crystals, 
but also to actually show the arrange- 
ment of the’ atoms as well'as the distance 
between them. 


‘sClaristmas Iullet’’ Plane to 
Fly the Atlantic 


Another attempt to cross the Atlantic was 
announced recently by the Cantilever Aero 
Company, makers of the “Christmas Bullet”’ 
airplane. 

In the company’s plant at Amityville, L. 
I., assembling has begun on a huge airplane 
which is expected to start from New York 
and land within thirty-five hours at Queens- 
town, London or Brest. 

It will have a wing measurement from 
tip to tip of 180 feet and will be equipt 
with four 800-horse power motors, giving 
a speed of 115 miles per hour. These 
motors are connected in such a way that 
should one be put out of commission the 
operation of the machine will not be af- 
fected. The engineer will also be able, if 
necessary, to overhaul any of the motors, 
clean the spark plugs and make adjustments 
while the plane is in flight. 

The body of the machine will be 14 feet 


in diameter, insuring comfort and proper 
housing for the crew, who will not at any 
time be exposed to the elements. 


There will be two three-bladed propellers 
in front of the machine. Each will be 21 
feet in diameter, capable of making 600 
revolutions per minute. The weight of the 
machine with full flying rig is 30 tons. It 
will be controlled thruout by electricity. 


Two pilots will be seated in separate 
compartments, working alternately, each 
taking the machine for a certain length of 
time. 


The construction and design of this 
airplane has been under consideration by 
the Cantilever Aero.experts for six years 
and every detail has been tested and ap- 
proved by the designer and inventor, Dr. 


William Whitney Christmas, it is stated by | 


the builders. 
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By S. Gerasback, A, Lescarboura and 
H. W. Secor, E. E. ; 

A course that tells you everything 

you can possibly want to know about 

*Wireless’’ sturting off in lesson No. 


1 by explaining the Principles of 
Electricity. The second and _ third 
lessons are devoted to Magnetism, 
motors, generators and wiring. And 
then, by simple, easy stages, this 
wonderful Course takes you into 


‘Wireless’’, The mysteries of ‘*Wire- 
less’ are unfolded to you by the 
use of such simple language so skill- 
fully used that of necessity you must 
understand every word. The subject 
is hot treated superficially, however, 
for tbere is a whole lesson devoted 
to the Theory and Mathematics of 
thls epoch marking subject. To lend 
charm to the Course, the last lesson 
(No, 20) is devoted to a history of 
Wireless and the men who developed 


it. 
Size of book Is 7 x i0/4 In. 160 


pages, 350 illustrations, 30 tabies. 
Postpald 

Fiexibie cloth cover...... per copy $.50 

Stiff cloth cover......... per copy 1.00 


J b 
TT 


LD a-ya R oS 


I 
ate 


Elec- 


Experimental 
tricity Course in 20 
Lessons 
ByS. Gernsback and H. W. Secor, E.E. 
A Course of the theory and prac- 


tice of Electricity for the Experi- 
menters, This is undoubtedly one 
of the most complete and com- 
prehensive treatises of this special 
subject ever published, The book 
is written by the same authors as 
the famous ‘‘Wireless Course in 
20 Lessons’’, 

Every phase of experimental elec- 
tricity is treated comprehensively 
in plain English. It is a book not 
only for the beginner but for every 
experimenter and student of Elec- 
tricity. New Experiments are de- 
scribed and explained and nearly 
every application of Electricity in 
modern life is given in simple 


language, 
The book contalns I60 pages and 


illustrations. 
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No. 2. How to Make Wire- 


less Receiving Apparatus 
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Book No. 1 contains 100 pages, 
size 7 x 5 in. and 8&8 illustrations, 
paper bound. 

Book No. 2 contains i00 pages, 
size 7 x 5 iu. and 90 illustrations, 
Taper bound, 

These two books have been written 
and publisbed entirely for the wire- 
less enthusiast who wants to make 
his own radio apparata. They 
contain more information on how 
to make it than any other books 
we know of, Only strictly modern 
Tadio apparata are described jin 
these books and the illustrations 
and descriptions ‘are so clear and 
simple that no trouble will be ex- 


perienced in making the  instru- 
ments, 
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Book No. 2—How to make Wireless 
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Thunderstorm 
Klectricity 


By Rogers D. Rusk, M.A. 
(Continued from page 307) 





ly called thunder-caps, or thunder-heads, 
and often the clouds will grow so thickly 
together. that to an observer on the earth 
they appear as a huge dark rolling-cloud 
extending across the sky, the tops being 
obscured except to aérial observers several 
thousand feet in the air. It is while such 
clouds as these are forming that the elec- 
trical forces are at work which build up 
enormous charges in a manner which will 
now be described. 


How Rain-Drops Form. 


Experiments show that ions are nearly 
Sometimes these 
are charged dust particles, sometimes they 
are charged atoms of the gases of which 
the air is composed. Experiment further 
shows that rain-drops condense about nega- 
tive tons much more quickly and easily 
than about positive ions. The earth itself 
is a very highly charged negative body, its 
charge being estimated at 600,000,000 volts, 
but the rain that falls is positively charged 
almost as often as it is negatively, which 
may be accounted for by the fact that the 
positive drops, forming more slowly, are 
larger and heavier and are not retarded so 
much at times by upward currents of air. 
It is these upward currents of air in the 
clouds themselves that produce the charges 
within the clouds. The negatively charged 
drops being smaller and lighter are carried 
to the top of the cloud, very often forming 
a heavy negative charge. Ina similar man- 
ner the heavier positively charged drops 
will fall to the bottom of the cloud form- 
ing a strong positive charge. In addition 
the wind may break up the drops into 
smaller droplets and when this is the case, 
it is found that the smaller droplets are 
nearly always negatively charged. By these 
processes of division and formation of 
charged drops and their separation in the 
cloud, enormous charges are generated, and 
the thunder-cloud is seen to be really a huge 
electrical generator as shown in Fig. 3. 
And when the charges become sufficiently 
great the lightning discharge results. This 
may take place from top to base of cloud 
which is usually a distance of about a mile, 
or it frequently takes place between the 
base of the cloud and the earth which is 
often a much shorter distance. From cloud 
to cloud the lightning may flash a distance 
of ten or twenty miles, and at such a time 
the discharge exercises a powerful inductive 
effect on all nearby clouds, which may 
,cause flashes to occur in rapid succession. 

When a negatively charged cloud ap- 
proaches the earth, the inductive effect 
of the earth’s charge may cause it to sud- 
denly reverse its charge to positive, and 
the potential become so great that a dis- 
charge to the earth follows. Sixty per 
cent of these discharges to the earth carry 
negative electricity to the earth, while the 
remaining forty per cent carry positive 
electricity. This shows that sixty per cent 
of the discharges were from clouds which 
had built up a higher negative charge than 
the earth itself. 

The phenomena of thunder-storm elec- 
tricity cannot be said to be the product of 
any one particular cause, or of always ex- 
actly the same combination of causes. One 
thing, however, is certain. All of the above 
mentioned factors act together and atmo- 
spheric conditions are so variable and in 
such a continual state of change that a 
definite formula for their operation would 
be beyond. the limits of possibility. The 
theories of thirty years ago which tried 
to explain lightning by means of atmo- 
spheric friction and other such causes have 
sunk into oblivion. 
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Experiments im [Pinysics 
PERPETUAL MOTION 


By John J. Furia 
(Continued from page 315) 


See Fig. 6. In Elcctrostatics we lcarn that 
the sharper the point of a conductor, the 
ereater the density of the charge present. 
Because of the great density, the charge 
leaves the conductor at the sharp points. 
If by some means we continually charge a 
conductor having a shape like that in Fig. 
1, then the reaction will cause it to move 
as indicated by the arrows. The source of 
the charging can be a Static machine 
(Whimshurst or other type). Why not belt 
the conductor so as to run our static ma- 
chine; and sidetrack some of the electricity 
from the machine to be used for other pur- 
poses? One has but to look at the small 
weight of the conductor and the slow speed 





‘‘Perpetual Motion’? de Luxe. The Atmos- 

pheric Pressure on the Water in the Bowl 

Wiil (Theoretically) Force the Water Up 

Thru the Circular Plpe and Out of Its Open 

End. Thus the Water Will Circulate Around 
and Around—Yes It Will—NOTI!!! 


at which it runs and compare it with the 
large heavy static machine and the large 
force required <o cause it to give a spark, 
in order to perceive at once the folly of 
such an absurd scheme. 


Another idea along somewhat similar 
lines is the following: <A screw fits tightly 
in a cylinder at the top of which is an or- 
dinary rotary lawn sprinkler. As the screw 
is turned the right way, the water rises in 
the cylinder. When the water reaches the 
level of the sprinkler, it comes out from the 
nozzles and the reaction causes the sprink- 
ler to turn. Once this machine is started 
it should operate forever, for as it turns, 
water rises to the sprinkler—while as the 
sprinkler operates, it turns and causes 
water to rise in the cylinder. It takes con- 
siderable force to cause the sprinkler to ro- 


tate due to the reaction; it would require 
still more force if the sprinkler had to in 
addition do the work of lifting the water 
up the cylinder. The reaction due to the 
water coming out from the level of the 


sprinkler with no force behind it is very | 


small, and not cver sufficient to cause the 
sprinkler to budge. See Fig. 2. 

Fig. 3 represents the cross-scction of a 
cylinder containing grooved curved spokes. 
Marbles or lcad balls rest in the grooves. 
[t will be secn that the marbles at the left 
are further from the center than those at 
the right. Consequently because the rota- 
tional moment on the left is greater than 
that on the right (the marble being of the 
same size and weight) not only will the 
machine move perpetually and do work, but 
it will even start itself? By putting a belt 
around the cylinder, machinery can _ be 
driven continually, perhaps?!X! It is true 
that thc moment on the left is greater than 
that on the right and therefore there is 
apparently a tendency to cause rotation op- 
posite to the rotation of the hands of a 
clock, but if rotation is to take place the 
top marbles ncar the center vertical axis 
will have to be raised over the bend in the 
spoke, and the machine having no means 
of doing this, the scheme fails miserably. 

The following is a good example of per- 
petual motion proposed by one ignorant of 
the simplest fundamentals of hydrostatics. 
{{f a pipe having a very large bowl is con- 
nected to a piece of tubing of small diam- 
eter, and curled in the shape shown in Fig. 
4, when water is placed in the bowl, it 
should come out from the end of the tub- 
ing, thus filling the pipe bowl again and the 
passage of water from the pipe bowl out 
thru the stem and tubing back to the pipe 
again will be continuous? This will operate 
as long as the amount of water in the bowl 
is large compared with that in the stem and 
tubing, for then the weight in the bowl 
will be greater than that in the stem and 
tubing, and the weight in the bowl will 
force the water thru the stem and tubing, 
said early philosophers. This explanation, 
of course, ignores the fact that it is the 
pressure in the liquid that counts and not 
its weight, and since both ends (the bowl 
and the tubing) are exposed to the atmos- 
phere, they are at atmospheric pressure and 
hence the liquid will stay at the same level 
111 both. 

(NEXT ARTICLE—STAGE TRICKS 

AND ILLUSIONS) 


Jeweled Portal Welcomes N. Y. 
k iglaters 


(Continued fron page 311) 


altar on the farther side, making a total 
width of 110 feet. The bejeweled obelisks 
rise to a height of eighty feet and are sur- 
rounded by great jeweled forms in the 
shape of sunbursts which are each twelve 
feet wide and twenty feet in length. 

Lighting of the portal was effected by 
two banks of twelve 18-inch searchlights at 
Fifty-eighth Street and Sixty-second Street, 
respectively, which threw shafts both up 
and down town. This effect of more than 
a million candlepower reflected by the 31,- 
000 jewels, defies description, and New 
York held its breath and watched the fairy 
spectacle. 

Cut glass jewels, cut scientifically to imi- 
tate diamonds, rubies, emeralds and sap- 
phircs, are mounted in such a manner as to 
be kept in motion by the breeze. All the 
colors of the spectrum glcam from these 
jewels as the screened lights search out 


the portal and the tower tops sparkle in 
veritable glory above. 


While the Victory Arch, and the Court 
of Heroic Dead attracted many thousands 
of persons, the dazzling effect of the “Jew- 
eled Portal” set the vast crowds astirring, 
backward and forward in order to obtain 
a better or different view of the wonderful 
illumination. 


The “Jeweled Portal” cost $40,000 to 
crect, and after being lighted for the first 
time was acclaimed the greatest thing New 
York had ever seen. 


Architecturally, the portal is an achieve- 
ment and an innovation praised without 
stint by the architects of New York, and 
reflecting great credit upon Mr. Ryan and 
Captain Gosling, in whose minds the entire 
scheme was born.—Photo Courtesy General 
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Be a Doctor of 


Chiropractic 


Build a successful career in this great profes- 
sion—Chiropractic, the advanced science of treat- 
ing disease through spinal adjustment. The de- 
mand for Chiropractors is constantly increasing. 
In larger numbers than ever before intelligent, 
thinking people are becoming convinced that it is 
the common sense and really scientific way to re- 
lieve pain and Cisease. 

Weteach youby mailor in class 

Learn eae on. under ue ersonal 

irection of a faculty of compe- 
At Home tent, practical Chiropractors. 
You can master tbis good Bee profession and 
graduate with the degree of Doctor of Chiroprac- 
tie while holding your present position. Nospecial 
preliminary study and no more than a common 
school educatiou are required. Tbe cost is small 
—terms easy. 


$3000 to*5000 aYear 


The success of many Chiropractors has come so 
uickly as to be almost startling. Incomes of 
rom $3000 to $5000 are not rare—some, upwards 

of $10,000 a year. Dr. M. D. Moore, of Kentucky 
reports $9000 a year; Dr. L. H. Roche, New Jersey 
00; Dr. Hanna, of Florida, over $5000. You will 





A. 


— 


receive the same kind of instruction which these 
Chiropractors received. Your propects will be as 
sbould not do as well or better. 
F RE Lithographed and printed 
22 in colors. Actual value, 
them all free. Send coupon 
for facts about this free offer—also72- 
page Free Book which tells all about Chiropractic 
an 
opportunity to enter a dignified profession, be 
your own boss, he occupied in pleasant, profitable 
work and become independent. Mail coupon today. 
] Manierre Bldg., Dept. 523 Chicago, Ill. [ 
Without cost or obligation send me by mail, 
] your a il? «trated 72-page book and your Free [ 


bright as theirs. There is no reason why you 
Charts $31.60. On this offer you get 
its wonderful possibilities. This is your big 
AMERICAN UNIVERSITY 
ffer, 
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Examinations 0 Franklin Institute, 
everywhere Dept. H-101, 
Aug. 23, 1919 Rochester, N, Y. 


NG 
©” Sirs:—Send me at once, free of 


Common 3 charge, sample of Aug. 23 Railway 
education QO” Mail Examination questions, list of 
sufficient other U. S. Government positions now 


open and free book describing them. 
Life Pe 
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7sSend To-day for then 
6c . > fF e d” 
Electrical Worker's Frien 
drawings with complete instruc- 
tions for rewinding and reconnect- 
Or write for full particulars of this valuable book. 
SMITH & SMITH PUBLISHING CO. 


An electrical book of 66 motor $3 50 
ing A.C. motors. Special at 
1524 LOWRIE ST., N.S., PITTSBURGH, PA. 
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AEN OR SPARE You, can make $35.00 

TIME _ £0 $100.00 a week. 

: I want hustlers. 

oo money-makers, to work 

with me, fo advertise,sell 

we and appoint agents. Big 

gest thing in years. City 

conveniences without 

ey _ plumbing. Used in any room. 

FOU Sellson sicht. Demonstrating 

tub furnished. Folds small, self-empty- 
ing, non-leakable. Guaranteed 10 years, 


AGENTS MAKE SALES EASILY 


Two sales daily means $60.00a week. Leggett, Ohio, ‘‘Worked 
two hours, took two orders, profit $10.00.”’ Hayhurst, Nebr., 
**Took 11 orders in 4%4 days—profit $55.00, ordered 12 more 
tubs.’"” Manning, Jowa, ‘‘Sold 10 tubs in one day—profit 
$50.00.°° DeHut, Nebr., ‘‘Sold 12 tubs in three days—profit 
$60.00." And hundreds of ‘othera Making big money. 70 percentof 
bomes bere no hath tubs, Experience and capital unnecessary, Credit 
given tothsrightman, Get full particulars end “special plan;’’ all Fare, 

H. S$. Bobinson, Pres., THE BOBINSON CABINET MFG. CO. 
-§013 Factorles Building TOLEDO, OHIO 





SLIGHTLY USED 


STANDARD MAKE T R E S 


Size New Tube Price Size NewTube Price 


30x3 $1.85. .$ 4.50 35x4 %. .$3.00..$10.25 
30x3%.. 2.00.. 5 00 36x4%.. 3.50.. 10.50 
31x3%.. ee 0200 35x5 ae toeio sel L006 
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XS 2 2.75. 6.50 OUXD. vere 4 U0R eer 200 
32x4 .. 2.40. 7.50 

34x4 .. 2.70.. 8.50 She aces New 
34x44... 2.85... 10.00 32x3%, Cord..$12.25 





Order now. Shipnient made the same day. 
$1 deposit required with each tire order, 
balance C. O. D., subject to your examination. 
Specify whether you desire to have clincher or 
straight side tire. 


Special cash discount of 5 per cent if full amount 
accolnpalles order. 


CENTRAL TIRE & VULCANIZING CO., 


2309 S. STATE ST., 


Dept. E. E. CHICAGO 







Sturdy construction. 
Low cost of up-keep 
and operation. Can- 
tilever springs Inrear, TRE | acyl. -27H. P. 
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edia eliveries 5 
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newspaper advertising in dealers’ territory. Wonderful opportunities. 
Write or Wire NOW. 


THE SENECA MOTORCAR CO., 48 Seneca Factory, FOSTORIA, OHIO 











Learn Autos and Tractors 


&-> Wonderful opportunities constant- 

ly offered trained men: we train 

di.> you thoroughly to start your own 

SJ business or make good money as 

+, motor expert, driver, shop fore- 
Man, ete, 


| 5000 Graduates making 
+ good. Catalog Free. 


ee 1807E.24thSt., Cleveland, 0. 


WILL SAVE 
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=» Usedand rebuilt motorcycles, single and twins, 
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in good working order. New bi- 

eycles and motorcyclee at Fac- 
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SECURE A MOTOR-CYCLE AT 
_LOW COST 


A by putting a RELIABLE STEFFEY 
S . ae MOTOR on your wheel. Tasy to 
S) S18 A 


attach. Costs less to run than an 
expensive motorcycle, Write at once 
and secure low factory prices. 


STEFFEY MFG. CO. 


Dept. E, 5025 Brown St., Philadelphia, Pa. 










CLEARTONE PHONOGRAPHS 
$4.00 to $200.00 Retail 

Needles 450 per thousand in lots of 500,000 
Motors $1.35 to $14.75 each, Toone Arms and 
Reproducers $1.30 to $5.75 per set. Main 
Springs 20c to 90c each. Records. Needles, 
Sapphire Points and Parts at reasonable 
prices. 
Write for our 84 page catalogue, the only one 
of its kind in America, illustrating 33 differ- 
ent styles of Talking Machines and over 500 
different Phonographic Parts. 

LUCKY 13 Ponce lany COMPANY 
Export Dept. 46B HE. 12th St., N. Y., U.S.A. 








Learn Watchwork, Jewelrywork and 


: A fine trade commanding a good sal- 
Engraving ary, and your services are always 
in demand. Address HOROLOGICAL Department, 
Bradley Institute, Peoria, Ill., for our latest catalog. 
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gines of the distant vessel is picked up 


by a sound-sensitive electrical instrument, 
known as a microphone. By turning the 
microphone in different directions, and not- 
ing carefully the position where the max- 
imum sound is heard in the receivers, the 
spot from which the sound originally 
emanated can readily be determined even to 
within a fraction of a degree, it is claimed. 
For locating icebergs or other obstructions, 
which of course do not produce any sound 
themselves, there is required a sound pro- 
ducer such as an under-water electric bell 
or siren. The sound waves radiate from 
this device, mounted between two micro- 
phones on a rotatable arm secured to the 
vessel, as the illustration shows, travel out- 
ward until they impinge against the ice- 
berg or other impediment, when they are 
reflected as the arrows show. These re- 
flections, or the “echoes,” are listened for 
by the aid of microphones and _ sensitive 
telephone receivers connected with them. 
By swinging the bar supporting the micro- 
phones and siren in different directions, 
the position of the obstruction is at once 
determined. Its distance can also be ascer- 
tained with some of the more highly de- 
veloped apparatus of this class, by direct 
reading instruments, or else by the relative 
streneth of the sound heard in the re- 
ceivers. 

The Radio Compass, as it is called, has 
come greatly to the fore in the past three 
years. Prior to the World War it ex- 
isted mostly in the laboratorial stage. But 
at the close of the war radio compass 
stations were to be found not only in the 
principal coastal regions in the vicinity of 
shipping activities, but they were also to be 
found on the great battlefields of Europe, 
where they were used for the purpose of 
accurately locating “enemy” radio stations. 
‘The radio compass should, we might almost 
say, find even a greater field of useful ap- 
plication in peacetime than it did during 
the war. It promises to become one of 
the most important scientific developments 
in wireless telegraphy, particularly for the 
navigation of aircraft. We were recently 
informed by a naval radio expert that the 
English Navy had the radio compass 
scheme worked out to wonderful perfec- 
tion, and that during the war they were 
actually able to steer vessels up the en- 
trance to the Liverpool Harbor, one of the 
most treacherous harbor entrances in the 
world, on the darkest and most foggy 
nights, without ever having a collision. See 
Fig. 9. To do this, a series of radio com- 
pass stations were situated on either shore 
at short intervals, and these stations sent 
out predetermined radio signals at success- 
ive intervals. This expert also mentioned 
that it was very easy for any Allied war 
vessel to instantly obtain her location and 
bearings if she was anywhere about the 
coast of England or Ireland, utilizing the 
service of the radio compass stations which 
dot these coasts. If the vessel wished to 
know her location, the radio code signal 
for interrogative “L” was sent out twenty 
times. This was the official notice to near- 
by radio compass stations that the ship call- 
ing wished to know her location. At least 
two land compass stations then took read- 
ings of her signals, and by triangulation 
and by means of wire or wireless com- 
munication between the two stations which 
had a fixt base line, the triangle was solved 
in a few minutes, and the exact location 
of the ship was transmitted to her radio 
officer from one of the land stations. The 
ship received her location figures in lati- 
tude and longitude about five minutes after 
sending out the call letter aforementioned. 
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SPECIAL KON-VER-TER SLIDE RULE 

The Hamilton KON-VER-TER 
elide rule has over 8000 graduations 
and over 1800 cheractera on it, will 
handle anything in Arithmetic, Alge- 
bra, Geometry or EN This elids rule 
is in use In all pertsof the world and ie 
much eimpler to operate than othere of 
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ard to use it, 
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MATHEMATICS MADE EASY 
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One Light Bracket $1.05—4 Light Shower $6.15 
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ERIE FIXTURE SUPPLY CO. 

Erie, Pa. 


MUSIC TAUGHT FREE 
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in Your Home. Write today for our booklet. It tells 
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fund money tf not satisfactory. 


2 OAD she 
* Sruany fcasmuiens Seavice Query 


AC." poe Seneia rome lea MAY + 


DESCRIPTION and PRICE 


Stuart Peale Service Outfit 
consisting of flashlight case, 1 1-2 X61- 


2. 
fibre, heavily nlckeled brags parts, equip- 
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Stato make ‘of battery you now t°>. 





Seas dani eee eeaerae “ke 
NEW LOWER PRICES NOW IN EFFECT 
Make $100 to $200 Clear Profit Each Month 
Lower cost—smaller cash payment—BIGGER 
PROFITS. Start NOW to build big money- 
making business charging auto batteries. No ex- 
perienca or electrical knowledge necessary. This ! 
HB 500 watt Charger recharges 1 to 
7 6-volt batteries at once for l0c to 
150 each. Owner pays 75c to $1.50; 
figure those profits, 
Smali Payment at New Lower Price 
Puts this Charger In Your Shop 
Balance on eesy monthly terms. Pro- 
fits willeasily pay for outfit. No hurn- 
outs, no expensive renewels—steady 
24 hours e day servico with BIG PRO- 
FITS. Absolute Money-Back Guaran- | 
tee. Teer out this ad and mail LODAY 
for information. 


HOBART BROTHERS COMPANY 


Box 81E Troy, Ohio 
Successful Manufacturers Since 1893 


TIRES at WHOLESALE 


Not Seconds—Fully Guaranteed 


io \hJaS Genulne ‘‘ Capitol’? or the new 
YNWVsFy el “‘Rib-Skid” Beacon Tires $13.60 
up. Red Tubes or ‘‘Inside Armor’’ 
$2.90 up. Write at once for full 
description, samples of material, 
and ‘’Direct-To-You’’ wholesale 
prices on these absolutely First 
Quality Fully Guaranteed 5000 | 
mile Tires, Tuhes, Armor, etc. 
Avoid tire trouble, and save one- 
third your Tire expense by 
sending size of your tires and 
name of car today. 


MODERN TIRE Co. 
659 7th St., Racine, Wis. 



























aw 








@ ® Get up-to-date in House WIR- 

Inc! Sare TIME, MONEY, 

ec Yl clans I AgOR and MATERIAL hy using 

en OUL IS GENUINE BLUE PRINT 

DRAWINGS, containing all the 

lateet dlagrems and connectlons known In house wiring—every dlagram 

and connection up-to-the-minute as used hy first cless electricians 

for wiring BELLS, BURGLAR ALARMS, LIGHTS, ANNUNCIATORS, FIRE 

ALARMS and ELECTRIC GAS LIGHTING. These drawings are hound In the 

form of a flexible hook {9x 12] for convenience in using on the job. 

Sead for them, and If they don’t make you more efficient asa wiremen 

end seve rn many times their cost ag a contractor, return them and 

money will he refunded—you cen't efford to be without thom. ONE 
DOLLAR postpaid. Send for circulere on other sets of drawings. 


PATENT SPECIALTY COMPANY 
Pr. O. Box No. 583, an Francisco, Cal. 


INSYDE TYRES Inner Armor 
for Auto Tires,, Donghle mienee, prevent blow- 


4 outs and punctures, Easily applied {n any tire. 
j Thousands sold. Detaila free. Agents wanted. 
Amer.Accessories Co., Dept.53,Gincinnsti 








ELECTRICAL EXPERIMENTER 


élirplane Photography was pre-eminently 
one of the most highly developed sciences 
brought out by conditions imposed by the 
World War. Complete sections of the bat- 
tlefront often had to be photographed in a 
single day’s time, and by means of camera 
guns, and other extremely rapid photo- 
graphic devices, thousands of pictures could 
be taken within a few hours in such a 
manner that when the films were devel- 
opt and prints made, which took a short 
time with the perfected apparatus used by 
the Army in the field, these prints could 
be matched up by map experts so as to 
give a true composite photograph of an 
entire region. ‘The work done by the Pho- 
tographic Department of the Army in this 
respect was nothing short of miraculous. 
At a recent exhibit of this Department’s 
work, one of the composite aé¢rial photo- 
graphs showed the entire city of Washing- 
ton, D. C., and environs. The airplane flew 
over Washington in a certain prescribed 
course and took all of the photographs 
which composed the composite view in a 
little over two hours! The individual 
prints making up the composite view usually 
measured about three inches square. Imag- 
ine how easy it now becomes to obtain 
actual physical maps of such regions as 
the Rocky Mountains and other inaccessible 
and treacherous localities so that our ge- 
ographies of tomorrow may indeed prove 
a marvelous revelation to the school stu- 
dents of today. Airplane photography in 
its modern aspect and with the high speed 
available should lend itself well to the 
requirements of mapping real estate, large 
farms, railroad sites and hundreds of other 
localities for many kindred purposes. See 
Fig. 10. 

Gas Masks, as well as Gas Detectors, find 
many uses in our everyday life. The gas 
inasks are useful to firemen and rescue 
squads and prove particularly efficacious 
for use in entering gas-filled mines and 
other subterranean passages. Gas de- 
tectors are not so well known to the gen- 
eral public, as these proved one of the ex- 
tremely valuable keys to the success of the 
Allied soldiers. One ingenious form of 
electrical gas detector is illustrated in Fig. 
11. This detector, which also permits of 
the measurement of the amount = and 
strength of the gas present, comprises a 
pair of sensitive detecting wires, also a 
pair of resistance coils and a galvanometer, 
forming a Wheatstone bridge system, as 
the diagram shows. At the bottom of the 
apparatus is shown a metal block in which 
there are two cavities, each containing a 
gas detecting wire, and the gas reaches 
one of these wires thru a series of per- 
forations placed in the external wall of 
the block. This clever patent has been 
granted to Gilbert A. Shakespear of Bir- 
mingham, England (U. S. patent number 
1,304,208). 

Depth Bombs apparently seem to be one 
of those peculiar inventions which follow 
the old adage—"killing two birds with one 
stone.” Not only did they prove the un- 
doing of the career of many U-boats, but 
they likewise show great promise of per- 
forming many useful peacetime tricks as 
well. Among other things, the depth bomb 
should prove uniquely successful in blast- 
ing ice jams in river gorges, etc. And 
as one of our naval officer friends recently 
told us, thousands of fish are stunned and 
killed every time a depth bomb is de- 
tonated on the water. See Fig. 12. There- 
fore, why fish with nets in the ocean, when 
by means of a few depth bombs detonated 
thirty to forty feet below the water you 
can stun or kill thousands of fish? Then 
by a simple suction arrangement pull them 
into the fishing smack so fast that it would 
take seventeen bookkeepers and three add- 
ing machines to keep account of the catch. 
Another practical use for depth bombs is 
the clearing away of derclicts or other 
obstructions in harbors, lakes or on the 
ocean, 


| 2207 Fourth St. 
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Learn Drafting 


Employers everywhere are looking for skilled 
draftsmen. They are offering good galaries to 
start with splendid chances for advancement. 


Drafting offers exceptional opportunities to a 
young man because drafting itself not only com- 
mands good pay, but it is the first step toward 
success in Mechanical or Structural Engineering 
or Architecture. And drafting is just the kind of 
work a boy likes to do. There is an easy delightful 
way in which you can learn right athome in spare 
time. For 28years the International Correspond- 
ence Schools have been giving boys just the train- 
ing they need for success in Drafting and more 
than 200 other subjects. Thousands of boys have 
stepped into good positions through I. C.S. help, 
but never were opportunities so great as now. 


_Let the I. C.S. help you, Choose the work you 
like best in the coupon, then mark and mail it. 
This doesn’t obligate you in the least and will bring 
you information that may start you on a success- 
fulcareer. This is your chance. Don’tlet it slip 
by. Mark and mail this coupon now, 


eee ee eee TEAR OUT HERE 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX 6196, SCRANTON, PA. 


Explain, without obligating me, how I can qualify for the 
positlon, or in tbe subject, before which I mark X. 


MECHANICAL DRAFTING _|SALESMANSHIP 
STRUCTURAL DRAFTING | JADVERTISING 
SHIP DRAFTING [|}Show Card Writer 
ELECTRICAL DRAFTING _iSlgn Painter 
ARCHITECTURAL DRAFTING | J ILLUSTRATING 
SHEET METAL DRAFTING |_| Cartoonin 
J BOILER MAKER DRAFTING [_] BOOKKEEPER 
BRIDGE DRAFTING || Sten ographer and Typist 
| J MACHINE DESIGN J Cert. Public Accouotaot 
ELECTRICAL ENGINEER 


J TRAFFIC MANAGER 
| Electrlo Lighting and Raliways Railway Accouotaot 
LJElectric Wiring 























GOOD ENGLISH 


_J lelegraph Engineer Teacher 
| JTelephone Work Common Schoo! Subjects 
| MECHANICAL ENGINEER Mathematics 


CIVIL SERVICE 

Railway Mail Clerk 
AUTOMOBILE OPERAT’G 
Auto Repairin 


| Machine Shop Practice 

_J Gas Engine Operating 
OIVIL ENGINEER 
Surveying and Mapping 











STATIONARY ENGINEER CL) PLUMBING AND HEATING 
Marine Engineer C] Textlle Overseer or Sapt. 
ARCHITECT CI CHEMIST 
Contractor and Bullder , Navigatlon (jSpanlsh 
Concrete Builder AGRICULTURE] French 
Structural Engioeer Cj Poultry RalsIogi_jltalian | 
Name ‘ 
Present 
Occupatlon , 
Street 
and No. 
Clty. Stile. 








AN EASY WAY TO 
MAKE MONEY 22: 


content to 

: . ..plod along 

on a small salary, Be independent. Go in the tire re- 
airing business. One man says ‘‘I made $60.00 the first 
ay.’’ Others average $200 to $500 a month. Very little 
capital needed. Jobs plentiful, Every motorist a pos- 
sible customer. No experience needed. We teach you. 


SHALER Tire Repair Outtit 


Improved Wrapped Tread Method Fy 
Used by Tire Manufacturers = 4 
Does as good work as the big bigh Ty. 
priced vulcanizing outfits. A boy 
can use it. It’s the only vuleanizer =" “Fe, 
that has Automatic Heat Control, and vn 







can’t undereure or overcure a tire. ah 
Requires no watching or regulating. “ a 2 


FREE Book = : 


‘*How to Open a2 Tire Repair Shop.’’ 
It tells how to make big money. 
Don'tdelay. Write quick. 


C. A. SHALER CO. i 
Waupun, Wisconsin i 





You benefit by mentioning the “Electrical Experimenter” when writing to advertisers. 
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ELECTRICAL EXPERIMENTER 


Opportunity Ad-lets 


yeu will find many remarkable opportunities and real bargains in_thesc columns. 
made every month by reliable firms, dealers and amateurs from all over the country. 


August, 1919 


It will pay you to read and investigate the offerings 
No matter what you may be seeking, whether sup- 


plies, automobile accessories, the opportunity to make money, or anything else, you will find listed here the best and most attractive specials 


of the month. 


Advertisements in this section scven cents a word for each insertion, 


be included at the above rate. 


Ten per cent discount for 6 issues, 20 per cent discount for 12 issucs. 


vertisements for the September issue must reach us not later than July 22, 
' The Circulation of the Experimenter is over 115,000 and climbing every month 
EXPERIMENTER PUBLISHING CoO., INC., 233 Fulton Street, New York, N. Y. 
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Automobile Accessories. 





City cur- 
Hobart 


Profits. 
asy terms. 


Battery Charging Pays Bi 
rent or gas engine operates, 
Brothers, Troy, Ohio. 


Lubricant Carbon Remover. Cleans your en- 
gine and keeps it clean. Results guaranteed, $1, 
Circular. Lewis Gilbert, Skaneateles, N. Y. 


Fords run 34 miles per gallon with our 1919 
carburetors. Use cheapest gasoline or half 
kerosene, Start easy any weather. Increased 
power. Styles for all motors. Runs slow high 
car, Attach yourself. Big profits for agents. 
Racy back guarantee, 30 days’ trial. Air-Fric- 
tion Carburetor Co., 270 Madison St., Dayton, O. 


Auto Motors and_ Supplies. Buick, Hupp, 
Franklin, Michigan, Everett, Hudson, Chalmers, 


Both water and air cooled motors, $40 each 
and up. Bosch Magnetos, $15 each and_up. 
Presto Tanks, $5. Coils, Carburetors, Head 


Lamps, Horns, Air Compressors, Gcnerators, 
Starters. Write for bargain bulletin second-hand 
auto accessories. Johnston, West End, Pitts- 
bureh, Pa. 

Power Increased; Carbon Eliminatcd; results 
guaranteed; write for booklet. No-Leak-O Piston 
Ring Co., Baltimore, Md. 

QUQUIUV INCU ANYON DS DSUU DADS OM CU TNT LOAN ETOVE ESATO TPO O DET SUAEA SUSU TS OU UAT ETUDE TOTOUE LTTE EPS UEOU DTS YA TTD 


Agents Wanted. 





Beginners. Complete ‘Mail Order System.” 
C, Box 1005, Atlantic City. 


Agents Wanted to sell these rubless washing 
bars. Save soap and money, Agents making 
good. Le Hunt, 756 23rd St., Newport News, Va. 


Big Money Made every day selling our auto- 
mobile acccssorics. Every autoist a customer. 
Most remarkable inventions in the accessory 
line. Demonstration proves every claim. Par- 
ticulars frec. Exclusive territory if you act 
quick. The Embee Co., Wilkinsburg, Pa. 

$10 Daily refinishing chandeliers, brass beds, 
automobiles by new method, without capital or 
experience. Free particulars and proofs. Write 
today. Gunmetal Co., Ave. D, Decatur, IIl. 


Signs for storc and office windows. $50 a week 
easily made. Chicago Sign System, G 326 River 
St:, (Clicago. 

Wonderful Chance—Men’s shirts and furnish- 
ings at wholesale rates, or make $io daily start- 
ing real business. Goodell Co., Duratex Bldg., 
New York. 


10 to $25 a day profit. Biggest summer seller. 
Concentrated fruit drinks. Just add water. De- 


licious drink in a jifly. Six popular flavors. 
Bestever Products Co., 2426-SE-8 Polk St., 
Chicago. 

Agents. Big returns, fast office sellers; par- 


ticulars and samples free. One Dip Pen Co., 12 
Daily Record Bldg., Baltimore, Md. 


Insyde Tyres, inner armor for automobile tires, 
double mileage and prevent punctures and blow- 
out. Quickly applied. Costs little. Demand 
tremendous. Profits unlimited. Details free. 
American Automobile Accessories Co., Dept. 54, 
Cincinnati, 

AMAUSTALAUAVAVATLAVAVAY A TANANAT AV IVAAROMTAUAL OVO OU TAUAUUCE LLCO US DSVO TOU CU ATO CU CENA CU CA ANTUNES 


Help Wanted. 


Auto Experts Wanted. $35 week. Learn easily 
while earning. _Write_ immediately. Franklin 
Institute, Dept. H 806, Rochester, N. Y. 


Detectives make big money. Travel; be your 
own boss. Either sex. We instruct, small cost. 
Write Johnson’s Detective School, 232 Sheldon 
Ave., Grand Rapids, Mich., Dept. A. 


U. S. Government wants Railway Mail Clerks. 
Hundreds needed. $1,100-$1,600 year. Examina- 
tions everywhere, Aug. 23. Sample questions 
free. Write immediately. Franklin Institute, 
. H 26, Rochester, N. Y. 

Agents 200% Profit. Wonderful little article. 
Something new; sells like wildfire. Carry right 
in pocket. Write at once for free sample. Albert 
oyheet Mer., 1287 American Bldg., Cincinnati, 

io. 


QUINT LYIUUNLLNUNUTTOUUEAL TOAD EAT TAU SUULDTAUONC DTT SEUU SATAN ANNAN 


Fishing. 


Julian’s Liquid Fishing Lure. Doubles your 
catch. By mail One Dollar. Circular for stamp. 
George Julian, Albany Bldg., Boston, Mass. 


ITT 
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Postcards. 

Five Prettiest Women Cards, hand colored, 
2sc. Chas. Durso, Dept. 41, 25 Mulberry St., 
New York City. 

COMODANQIDIQUAQO NS) TVTIQOQO0COTNANN TEA TTULSQEOOUN I OUGC0) 79 POOD ALLIED CLI2.000 00D S CEC ODLOD UTS SELNOOTOTLESSEOO ETTTE ASL 
Stammering. 


St-Stu-t-t-tering and Stamimering cured at 
home. Instructive booklet free. Walter McDon- 
nell, 1o§ Potomac Bank Bidg., Washington, D. 


= "IMMINENT S 


BUFFALO SHOE COMPANY 
OUTDOOR FOOTWEAR 


Seneca and Ellicott Streets 
BUFFALO, NEW YORK, U. S. A. 
142 Oxford Ave., Buffalo, N. Y. 


The Experimenter Pub. Co., 
233 Fulton St., New York City. 


Dear Sirs: 


Find inclosed a bill for 98 and also 
money for same. Kindly send receipt. 
Please pardon me for not sending it 
sooner. 

lt was the best ad I ever had and if 
= 1 ever have any other instrument to dis- 
pose of 1 will advertise in your columns. 
I received 24 answers inside of 4 days. 

Yours for success, 


(Address) J. Rife Barbusser, 
EIT 
Exchange Ads. 


For Sale—Electro Iinporting Co. Loose Coupler 
$6. Never used. James Walker, Pontiac, Mich. 
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Sacrifice: Large Camera, large Scientific book. 
Want: Wireless Apparatus. Stamp for list. 
Weniger, Brownsdale, Minn. 

Exchange, Buy, Sell. Wireless, electrical 


goods, etc. Large list 6c. State what you have 
and want. Zehrbach, Box 600, Hiram, O. 


Boys’ Books for chemical or electrical appa- 
zeue Stamp for list. Homer Votaw, Raymond, 
Tash. 


For Sale—One new bicycle motor. Makes your 
bicycle a motorcycle. Walter Van Schaick, Lake 
Benton, Minn. 

For Sale—One pair Murdock phones with cord, 
“Regular” Headband, two thousand ohms. Sec- 





ond-hand, but very sensitive. Twelve “Elec- 
trose”’ Ball insulators. New Six ‘Electrose” 
Strain insulators. New one six hundred volt 


ground switch, 6 lbs., new. Thirty feet high ten- 
sion cable 7/16 inch diameter, twenty thousand 
volts discharge. New six lbs. Copper Clad Wire, 
510 feet. Best and latest Wire, new. Cash. 
Twenty Dollars, or make offer on part of equip- 


ment. H. K. Tryon, Berlin, New York. 
$5 Electrical Water Purifier; want Film 
camera. Prints—or offers. Clarence Skinner, 


Topeka, Kansas. 


For Sale—Wireless and electrical apparatus, 
also other articles. Cheap. List free. Write 
quick. Atley Maurek, Box 157, Austin, Minn. 


Cheap—Twenty-three dollar Omnigraph. Arnold 
and Murdock Couplers. Load. Detectors. Meeker, 
1632 University Ave., N. Y. 


Exchange pair 1,500 receivers, headband, 100 
Amp. switch, 9-4” insulators, fixed condenser, 
2 Ibs. aluminum wire No. f4, spark eap, 15 it. 
ground wire; for folding camera like Kodak, 
value $10 (21%4x3%). Maron, 390 Highland Ave., 
Malden, Mass. 


For Sale—Complete unused analytical and in- 
dustrial I. C. S. Chemistry Course. First $20 
takes it. Nicholas Michel, 217 South 4th St., 
St. Charles, Mo. 


5 H.P. 2 cycle single cylinder air cooled engine. 
Coil ignition. New piston rings and spark plug, 
good carburetor. Guaranteed A-1. $25. Money 
wi letter. James E. Walker, Box 63, Marfa, 

ex. 


For Sale—‘Ranger Arch-Frame” bicycle; 22- 
inch, three-speed, clincher tires, nearly new, $43. 
Sage for answer. Gerald Willard, Heron Lake, 
Minn. 





No advertisement for less than 50c accepted. Naine and address must 
Cash should accompany all classificd advertisements unless placed by an accredited advertising agency. 
Objectionable or misleading advertisements not accepted. 


Ad- 
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Exchange Ads—Cont’d 


For Sale—z K.W., D.C. 110 V. Dynamo. Marble 
slab with o-150 V. Meter field rheostat and 
switch attached. Price $100. Or part in wireless 
recelving apparatus. S. R. McClure, Helm, Ky. 


Wanted—Everything. Motor-wheels,  cycle- 


cars, anything. R. Place, Sprague, Fall River, 
Mass. 


Attention, Experimenter—Brand new _ books, 
“Radio Telephony,” by Alfred Goldsmith, $1.25 
(sells for $2.00). ‘*Practical Wireless Telegraphy,” 


by E. E. Bucher, $1.25. Arthur E. Reider, ‘ 
ret Sti, Ne voc: : a 





é Have lots of Electrical Wiring 
Supplies; will sell at my cost (wholesale prices). 
Paid $80 for Smith Motor Wheel; 
dition; will sell for $45 cash. 
and your complete satisfaction fully guaranteed. 
Privilege to return within 10 days. H. L. Baer, 
Van Wert, Ohio. 


Bargain—1,200-mile Receiving 
loose coupler, loading coil, 
detector, buzzer code. Mounted; for $7. 
Order. Merle Doan, Vera, Oklahoma. 


For Sale or Exchange: 
Guides, $3.90; 1 400-day clock in first class con- 
dition, $5: 1 1 K.W. Thordarson Transformer, 
$18.90; 1 1%” Spark Coil, $1; 1 1-K.W. Tesla Coil, 
$15; 1 Crystaloi Detector, Type AA, $5; 1 E. I. 
Co. loose coupler, $2; 1 Navy Type loose coupler, 
$4. All in first class condition. Address Walter 
Franseen, Woodhull, IIl. 


For Sale—$4o Cabinet Set. Receives any 1 K.W. 
set in States. Uses bulb detector. Two loadin 
coils free. $35 Rotospeed Duplicator an 
equipment, $20. No. 3 Box Brownie, $2. Any 
article C. O. D. upon 25% payment. No trades. 
. C, Gilliland, Munhall, Pa: 


For Sale—% K.W. Wireless Transformer com- 
plete with rotary motor gap and one battery 
charging outfit; will charge 3 six-volt batteries. 


set, 
condenser, 


as 


at once. Will sell all of above for $75. A good 
bargain for someone, E. L. Forslund, Madrid, 
Iowa. 

Sell—3 1-qt. size Wet batteries, 75c each; 2- 


plunge batteries, 75c; telegraph outfit, $1.00; 
Selenium cell outfit, $1.00; loose coupler, $3.00; 
6 bar magneto 110 volt generator, $4.00; telephone 
set, $3.00; Structo Auto Builder, $4.50. Raymond 
Fiedler, 70 Sargent Street, Lawrence, Mass. 


Sale—1” coil, $2.50; O. K. motor, $1.00; step- 
down Thordarson, $3.50; %4 K.W._transformer, 
$5.00. Also wire, silicon steel, etc. R. P. Hanger, 


Sherwood Ave., Staunton, Va. 


Motor Winders. See ad under “Blueprints.” 
Charles Chittenden. 


battery charging; 
i Used very short 
time; good as new. Price, including switchboard 
and 4 charging rheostats, $230. Earl Hotchkiss, 
Forestville, Conn. 


For Sale—High grade regenerative receiver 
with phones. Will sell parts separately. 5 
have key, large oil condenser, half-inch coil, 
motor, etc. Write for prices and description. 
E. H. Hartnell, Salem, Wis. 


For Sale—$8 Loose Coupler, $6; 2,000 Ohm re- 
ceivers, $4; $4.50 Variable Condenser, $3.50; $3.50 
Variable Condenser, $3; $1 Fixed Condenser, 60c; 
$4.50 Detector, $3; $2.25 Transformer Key, $1.50. 
All Murdock goods. 2” Spark Coil, $6; Gerns- 
back Interrupter, $1.85; 2 %-pt. Leyden Jars, $2; 
$5 Vacuum Bulb, $3; 6 Volts 6 Amp. Dynamo, $1. 
Guaranteed all new. Send money order. K. Jen- 
i 106 Blue Hill Ave., Mattapan, Mass. 


Highest cash 
price takes. Elwood Little, Decatur, II. 
Wanted—Wireless goods for 3%4x4}4_Premo 
Camera. G. Kostka, 2215 St. Louis Ave., Chicago. 
Will trade I. C. S. Mechanical Engineering 
Course for Chemical Laboratory. Herbert Lang- 
lois, 2414 Cleveland Ave., Everett, Wash. 

For Sale—Steel Radio Tower, 115 ft. high. A 
bargain. W. Turnor Lewis, Racine, Wis. 

Set of Ford Spark Coils, $7.50. Extension 
Desk Phone, $6. 2000 ohm Receivers, $2. Phillip 
Stout, 1621 Riverside Drive, Knoxville, Tenn. 











You benefit by mentioning the “Electrical Experimenter” when writing to advertisers. 
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Business Opportunities. 


August, 





Start a Profitable Business) manufacturing 
“Puffed Crisp.’ Delicious confection. © Whirl- 
wind money-maker. Machinc, Instructions com- 
plete $6.50. Samples toc. Bestever Products Co., 
2426-PE-8 Polk St., Chicago. 

$30 a Week. Evenings I made it with a small 
Mail Order Business; continued my rcgular job 
daytime. Free Booklet Tells flow, 2c postage. 
Palbert W. Scott, Cohocs, N. Y. 


Enter a New Business. Earu $3,000 to $6,000 
yearly in professional fecs making and fitting a 
foot specialty, openings cvcrywhere with all the 
trade you can attend to; easily Icarned by any- 
one at home in a few weeks at small expense; 
no further capital required; no goods to buy; 
job hunting, soliciting or agency. Address 
Stephenson Laboratory, 18 Back Bay, 
Mass. 


Anyone Interested in making $100.00 month in 


spare time at home? Scnd 2sc. (coin). L. Stutz, 
Middletown, Md. 

$1 Does It. Bank references furnished. Inves- 
tigate us thoroughly, that’s all we ask. Results 
count. Our plan $1 down, $2 monthly few months 
gives you Warranty Deed to land. May pay 
profits $200 or more monthly. Maps, reports, 


established facts free. Address Sourlake Texas 
Oil Co., 867 De Menil, St. Louis, Mo. 


Build Up an Income in Oil. Others are doing 
it—Why not you? Today is the opportunity. 
Join our easy monthly payment plan now—1it 
may mean hundreds in profits. Write for in- 
forination. National Oil Drilling Co., Dept. K, 
Houston, Texas. 


Dollars Yearly in Your Back Yard. No gin- 
seng, mushroom dope. New ideas. Investigate. 
Particulars free. Metz, 313 East 89, New York. 


Manufacturers of Electric Vibrators and Hair- 
dryers are requested to send us price lists at 
once and conditions of payment and delivery. 
Calvete, Ltd., 46, Newman Street, Oxford Street, 
London, W. f[. England. 


We Write Ads. that pull. Send outline for 
advice. Sales Letter $2. Jacobus Advertising 
Service, 1073 Sanford Ave., Irvington, N. J. 


Victory. Mechanical Toy Soldier window at- 
traction. jo inches high. Salutes, turns head, 
points with finger, etc., as set. Well made, 
nicely dressed officers, privates, Uncle Sam, etc. 

















Electrically operated. Does some stunt every 
half minute or oftener as set and will salute 
soldier and pay no attention to other if de- 


sired. Representative wanted in each city and 
town. Write for prices. The John M. Biggs Co., 
Box 324, Chattanooga, Tenn. 


We will start you in the cleaning and dyeing 
business; little capital needed; big profits. Write 
for booklet. The Ben-Vonde System, Dept. H, 
Charlotte, N. C. 


Open for proposition. R. A. Holmes, 
Edmondson Avenue, Baltimore, Maryland. 


Break Into the Newspaper Game as corre- 
spondent or city reporter. Our correspondence 
course indorsed by leading editors. We give 
instruction and actual experience in gathering 
and writing news. Write for details. American 
Institute of Journalism. “A Newspaper School 
Run by Newspapermen.” Dept. E, 22 Hawley 
St. Boston. 


Your Money Back within ten days if not satis- 
fied. Only one dollar per share for undivided 
interest in Sinking Ship Saver Patent. Two full 
pages illustrated description on second and third 
pages, news section, in 1918 June issue Illustrated 
World and first full page July, 1918, Popular 
Mechanics Magazine. Send $10, $25, $50, $100, or 
$1000 for as many shares and copy of patent. 
Inspect them and if not satisfied return to me 
within ten days .and get your money back. C. 
Stewart Henslee, Inventor and Patentee, Chatta- 
nooga, Tenn. . 
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Money-Making Farms. 19 States. $10 to $100 
acre. Stock, tools, crops, often included to settle 
quickly. Write for big illustrated catalog. E. A. 
enon Farm Agency, 150 E C Nassau St., New 

ork. ; 


The Enricht Chemical Technical Laboratories 
at Farmingdale, N. Y., offer their services to 
Manufacturers in Research work to improve and 
cheapen their output. Terms moderate. Corre- 
spondence solicited. Results guaranteed or no 
charge. 


“Quick-Action Advertising—How It Is Building 
Business for the Progressive Advertisers of 
America’; A little story of results told by the 
advertisers themselves—not the puhlishers. You 
will be interested in reading this little booklet 
which we have prepared for prospective adver- 
tisers, a copy of which will be gladly mailed to 
ey upon request. It tells you how to_ talk 

usiness with 1,000,000 intelligent, interested and 
responsive Americans every month—men who 
know what they want and who have the money 
to buy it. Write for particulars and rates today. 
Douglas Wakefield Coutlee, 225 W. 30th St., 
New York. 
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Blue Prints 





236 A. C. Motor Connections, 2 to 12 poles, 
contains 54 single, 42 two phase, 50 three phase 
Star, 4o Delta, 12 Star-Delta. Appendix 38, 
changes of voltage, phases, speed, cycles, ete. 
Particulars and sample free. Charles L. Chitten- 
den, 811 West 18th Street, Kansas City, Missouri. 





ELECTRICAL EXPERIMENTER 


CUI UE U.OC Ucar even nee oc eves 
Motors, Engines & Dynamos. 





Marine, stationary and cyclic 
bicycle attachment, rebuilt aud 
Don't fail to get our price list be- 
fore buying. Prices s0% lower than others. 
Write. United Motor Repair & Supply Company, 
305-309 Broadway, New York. 

Small Motors and Generators from bankruptcy 
and receivers’ sales. Motors for all phases of 
current. Immediate dclivery. Less than onc- 
half regular prices. Sec ey, ad on page 2%9. 


Gas Engines. 
motors for 
guarantecd. 





Johnston, West End, Pittsburgh, Pa. 

Gasoline Engine, marine or_ stationary, %4 
horse. Castings, $8 Speed Lathe complete, 
$2.75. Send 12¢ for blucprints. M. & J. Specialty 
©Co., 252 lVarke St., Pontiac, Mich. 

CLIVUUI NINN IVMDOVLUOVNNESU0N0000E0000NIOU00TSS0Q000EDU NPN TEAUTNTEEOVONVENSUGD SEU YASTVSALI PURO TOMO OUT ADOUTESYOCLOONLD | TOY 
Miscellaneous 
For Sale. Choice Silver Black breeding foxes. 


Reid Bros., Bothwell, Ont., Canada. 


Wanted. Sinall gasoline and steam cngines, 
small lathes, drill presses and, othcr light ma- 
chinery. Will pay high cash prices for good ma- 
terial. Johnston, West End, Pittsburgh, Pa. 

Here, Boys! Jerscy Skeetcr, flies 100 feet; 
sce our ad page 344. Nifty Novelty & Toy Co., 
Newark, N. J. 

Mansfield’s Automatic water and oil finder a 
provcd success, silver medal awarded. Particu- 
lars from Edwin A. Mansfield & Co., 94 Victoria 
Road, New Brighton, England. 

Let me send you a harmless and agreeable 
recipe to stop the odor and relieve your sore 
feet for one dollar. Guaranteed or money re- 
funded. Louis Burchard, 119 East Vermijo St., 
Colorado Springs, Colo. 

Breed Canaries. Profitable pastime. Particu- 
lars free. Bird Farm, Lynnhaven, Virginia. 
TUTVTLTTVALTTOTULHTTPR RIOT OOLTTVOTTOHECOWTATTTTOHOLLTVOATUOAVPOATUATUOALUUTUULUOOTLOGDLUTUVOLILSHVPOTIUAALUTATOMCULATLITVATPUOD POLIT ODT 


Motion Pictures. 


Electric Arc Generator halves expense. Your 
engine operates. Easy terms. Hobart Brothers, 
Troy, Ohio. 


Photoplays Wanted. Big prices paid. You can 
write them. We show _you how. Free particu- 
lars. Rex Publishers, Box 175, E14, Chicago. 


UUTUUEIUISUI2U IHU 0 LAULAU NEUE LUE HAL 
News Correspondents. 





Earn $25 Weekly, spare time, writing for news- 
papers, magazines. Experience unnecessary; de- 
tails free. Press Syndicate, 566 St. Louis, Mo. 


NTENOYESMOL 0 AOULLUOGLCLSSEOEOOONATTSOSTOOODEDOO COSCO COLONES TNC CTTCETT TT Na LTT Te 
Song Poems Wanted. 





Write the Words for a Song. We write music 
and guarantee publisher’s acceptance. i 
poems on war, love or any subject. 
Music Co., 920 So. Michigan Ave., Room 26s, 
Chicago, IIl. 

Write the Words for a Song. We revise poems, 
write music and guarantee to secure publica- 
tion. Submit poems on any subject. Broadway 
Studios, 197C Fitzgerald Bldg., New York. 


MMM MMM 
; Stamps & Coins. 





Stamps—12 different from warring nations, 10C; 


10 different foreign coins, 5c; 10 Uruguay 
stamps, toc. Lists free. Toledo Stamp Co., 
Toledo, O 


California Gold. Quarter size, 27c.; Half dollar 
size, §3c.; dollar size, $1.10; large cent, 1820, and 
catalogue, roc. Norman Shultz, Kings City, Mo. 


1844 cent, 10c. 727 McClellan Ave., Detroit, 
Mich. 
Stamps—61 All Different Free. Postage, 3c. 


Mention paper. Quaker Stamp Co., Toledo, O. 


100 Different Stamps 12c.; 200, 27c. Michaels, 
5600 Prairie, Chicago. 

Lusitania Medals. Exact duplicates of German 
medal celebrating murder of innocents. Ever- 
lasting proof of Hun’s damnable duplicity. soc 
each; three for $1.00; $3.00 per dozen. C., 
Mahood, Warren, Pa. 








Best One Cent Approvals in America. F. P. 
Hand, 1117 So. 6oth St., Philadelphia, Pa. 
Rare Coin Over 100 Years Old, 12c. Bohn, 


Craiton, Pa. 

Approval Applicants, 65 different stamps_Free. 
Reference—s cents. Harland Burgett, 419 Spring 
St., Lima, Ohio. 

COUUTUTLONUSTDUAIID FOTO PEN OD LEN YUL D1 TELLS CECE LS | LER TORU TT 0 LTS 


Old Money Wanted. 


We Buy and Sell Old Coins. $2 to $500 each 
paid. Keep All Old Money; you may have valu- 
able coins. Send toc. for New Illustrated Coin 
Value Book, 4 x 6. Guaranteed prices. Get 
posted. Clarke Coin Co., Box 110, Le Roy, N. Y. 
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Telegraphy. 
Telegraphy (both Morse and _ wireless) and 
Railway Accounting taught thoroughly § and 
quickly. Big salaries now paid. Great oppor- 
tunities. Oldest and Largest School—est. 45 


years. Catalog free. Dodges Institute, 7th St., 


Valparaiso, Ind. 
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Cameras, Supplies—Photo Developing. 





Clean, Neat, Perfect Kodak Finishing at the 
lowest prices. Work returned the samc day re- 
ceived, Send film for sample print and copy of 
catalogue on developing, printing, enlarging and 
hand coloring, also copy of Photo Craft Maga- 
zinc, which will help you make hetter pictures. 
Photo Craft Co., Box 69, Ann Arbor, Mich 


For Se we will devclop and furnish prints 
from one, six or eight cxposure film or enlarge- 
ment 8x10, your favoritc negative, 20c to show 
quality and_service. Associated Photo Company, 
Sta. A 12, Cincinnati, Ohio. 

he ae ——— 

Mail us 15c with any size film for development 
and six velvet prints. Or send six negatives, 
any size, and isc for six prints. Or send 3sc for 
one 8 x Io mounted enlargemcnt. Prompt, per- 
fect service. Roanoke Photo Finishing Co., 255 
Bell Ave., Roanoke, Va. 
ULDNIINOVCEOSUOFUQQOONN ASA LSUARDOOEOOTULEU OU CSUSY LISSA dUS00ON90CTLOUULIOUSSSSDEASOODADUOSORLTOTULLOQeS COTS LH tte glist 


Health. 
EEE i SSGSSe? 
Cigarette, pipe or chewing hahit conquered. 
Nature’s method. Guaranteed. Write for free 
brochure. Edw. J. Woods, TA-300, Station F, 
New York. 


_robacco or Snuff Habit Cured or no pay; $1 
if cured. Remedy sent on trial. Superba Co., 
SA, Baltimore, Md. 


sg SU) ZAG On 
Tobacco, Cigarette Habit Quickly Overcome. 
Eniram Remedy Co., Anderson, Ind. 


Pyorrhea. H. E. Kelty, D.D.S., M.D., pyor- 
rhea specie for 15 years, has developed a suc- 
cessful home treatemnt for pyorrhea. Purifying, 
healing, preventative. Full month’s treatment 





and booklet $1. Circular free. Dr. H. E. Kelty, 
106 Gladwin Ave., Leonia, N. J. 
QTL YO QETQO0 LU 0.0 rNROAEE HULA UTOPIA EDT TLULELTUULVAON UL 


Chemicals. 
ee a aS 
_ Chemicals in Sets, $13.59 to $54.25. Apparatus 
in sets, $11.75 to $55. Write ter particulars. 
Ziegler Experimental Lahoratory, Rochester, N.Y. 


Chemicals. Special, 35 different chemicals, one 
ounce of each, including mercury, acids, etc. 
Sent express prepaid $2.50. Jos. Simpson, 3880 
Windsor Place, St. Louis, Mo. 


Amateurs and Experimenters—We can supply 
you with any chemicals and apparatus at the 
lowest prices. Write for our price list. Jos. 
Simpson, 3880 Windsor Pl., St. Louis, Mo. 


meee. pend eens a eorpeae set of 150 
abels for your chemicals. eginald Pitts, 
Third St.. Hanover, Pa. . yk 


Standard Chemicals and laboratory apparatus, 
cheap and reliable. July list and 10 formulae 6c. 
Frane, Eureka, IIl. 





Potassium Sulphocyanide C. P. at soc per oz., 
postpaid. Ziegler Experimental Laboratory, 
Rochester, N. Y. 


AQUDVOLOVALLINEEUOLEDONQQ0) OOD CCOU AS OTR AMAT USO AL TT 
Electrical Supplies & Appliances. 





Castings, Blueprints, Engines—Gas and Steam, 

4% H.P. up. Gears, Pulleys, Pumps, Fittings, 
Small Boilers. Complete circulars for stamp. 
Latest models. Universal Gas Motor Co., 364 
Monadnock Block, Chicago. 


Obtain a Vial of Radium to complete your out- 
fit. Used for illuminating light bulbs, keyholes, 
watch dials, etc. Price 1.00. Address G. Ray- 
mond Laboratories, 2968 Broadway, N. Y. C 


Motor Connections. See ad under “Blue- 
prints.” Charles Chittenden. 

_Magnets: Large Horseshoe Magnets. Will 
lift 12 Ibs. Mail $1, stamps or Money Order. 
Parcel” Post Prepaid {0 all parts of Uo een 
Canada. West Side Novelty Co., Drawer No. 8 


Wabash P. ©., Pittsburgh, Pa. 


Battery Charging pays big profits with HB 
Equipment.: Electric Light Generators and 
Motors can also be furnished on easy payments. 
el information free. Hobart Brothers, Troy, 

io. 


Storage Batteries charged by alternating cur- 
rent. Inexpensive, Simple and Efficient; In- 
structions and Print $1. K. & S. Engineering, 
Box 124, Sewickley, Pa. 


Electrical Workers and all others who are in- 
terested in Electrical Work in the Reconstruc- 
tion that is taking place. To send us their name 
and receive descriptive literature of our Modern 
Blue Print Chart Method of Electrical Wiring. 
Souvenir information card included. Electrical 
Wiring Diagram Co., Box C. 173, Altoona, Pa. 


“Danditoy” Transformers, 2!4-2714 volts, $2.08. 
Description sent. Eagleco, Darien, Conn. 


For Sale—z,ooo Standard Signal Corps Audion 
B. Batteries, Type BA-2, each 22 volts, 50c each 
while they last, postage extra, 1 lb. Herman 
Silber, 164 Ross St., Brooklyn, N. Y 


Lava Insulation is not molded but individually 
sawn, lathe turned, milled, drilled, threaded. No 
limitation on form, only on size. Kilned at two 
thousand degrees. Hard, strong, accurate, fire, 
acid proof. Ask for hook. American Lava Insu- 
lator Company, Chattanooga, Tenn. 
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Continued on page 382 


You benefit by mentioning the “Electrical Experimenter’” when writing to advertisers. 
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For Inventors. 
el 
Inventors join National Institute of Inventors, 
118 Fulton St., New York City; membership so- 
develop, 


ciety 1,900 strong; will help protect, 

finauce and market your invention. Absolutely 
no charge. Write for booklet. 

“Sell or Finance Inventions.’”’ Read Money 


Talks Magazine. Send for free sample copy. 
70-B Park Place, Newark, New Jersey. 


Inventors write me about patents. My fees 
payable monthly. Booklet free. Frank Fuller, 
Washington, D. C. 


Inventors. Protect yoursclves. Record your 
idea before exposing it to anyone, even to me. 
Paul Klein, M.E., Consulting Engineer, Regis- 
tered Patcnt Attorney, 21 Park Row, New York. 

We manufacture Patents, Stampings, Arma- 
ture Discs. Write us. C. C. Elsener Mfg. Co., 
Harvey, Il. 


600 Mechanical Movements, also illustrations 
and explanations of 50 perpetual motions. My 
book, Inventors’ Universal Educator, 4th edition, 
tells how to procure and sell a patent for your 
new invention. Government and other costs. 
Covers the matter from A to Z, 140 pages ele- 
gantly bound. Contains noted Court decisions 
on Patent cases. Mechanical Movements greatly 
assist inventors—suggest new ideas that might 
prove of great aid in perfecting inventions. Tells 
how to select an attorney. Has valuable informa- 
tion regarding Patent Sharks, Selling Agents 
and Brokers. Price $1. Postage free. Fred G. 
Dieterich, 603 Ouray Bldg., Washington, D. C. 

Patent Drawings $2.00 the sheet. Applications 
$10.00. 12-16 inch tracings $3.00. Edw. I. Dowis, 
Huntington, W. Va. 
USNGEUUAUAOUELEQONDILTIONOVOORRU ND ISULDOTSEUIUUOESSUVOUOOEIIULLGSUI 


Patent Attorneys. 





Inventors. Send sketch of your invention for 
advice rcgarding patent protection. Twenty 
years’ experience. Handbook on patents sent 


frec. Talbert & Talbert, Patent Lawyers, 4822 
Talbert Bldg., Washington, D. C. 

Patents Procured, Trade Marks Registered. <A 
comprehensive, expericnced, prompt service for 
the protection and development of your ideas. 
Preliminary advice gladly furnished without 
charge. Booklct of information and form for 
disclosing idea free on request. Richard B. Owen 
130 Owen Bldg., Washington, D. C., or 2278-T 
Woolworth Bldg., New York. 


John M. McLachlen, Atty. at Law, Patents, 
Trade Marks, Copyrights, 410 McLachlen Bldg., 
Washington, D. C. 

M. F. Miller, Ouray Building, Washington, 
D. C., Patent Attorney, Mechanical and Elec- 
trical Expert. Best quality of work and results. 
Moderate charges. Advice free. 


Patents promptly. procured ‘by personal expert 
service. Information on request. James D. 
Lyles, Washington, D. C. 


Patent Attorney. Electrical enginecr, mechani- 
cal expert; thorough personal servicc. Frank 
Ledermann, 21 Park Row, New York. 


Patent Your Own Inventions. Save attorney's 
fees; we prepare applications; furnish full in- 
structions and give satisfaction. Free informa- 
tion. Carl Larsen Co., Park Row Bldg., New 
York City. 

Patents—My fee payable in 
ments. Send sketch for advice. 
Frank Fuller, Washington, D. C. 


Inventors’ Adviser. Sent free on request. Wm. 
C. Linton, 918 F St.. N.W., Washington, D. C., 
363 University St, Montreal, Canada. 


Millions Spent Annually for Ideas! Hundreds 
now wanted! Patent yours and profit! Write 
today for free books—tell how to protect your- 
self, how to invent, ideas wanted, how we help 
you sell, etc. 212 Patent Dept., American In- 
dustries, Inc., Washington, D. C. 
GANETLIUORROLLASOOOLLILIUOOUOLTIUOQTULIONDOLLEQUOTN TT TSONTLDTLECLIYTIVOUU TT LEOUT TY LOONLEYTLOTETOEOOOEE DU QRUODOD OURS TLD THD 


Printing. 


nonthly install- 
Booklet free. 





Printing? We do it right and at reasonable 
prices. Write for quotation and samples. Parcel 
Post Printery, Dept. A, Kinmundy, III. 

100 Bond Letterheads and _ Envelopes, 
Postpaid. Garland Miller, Trimble, Ohio. 

100 Engraved style visiting cards, 50c.; 100 
emblem cards, 7oc. H. Gregory, Warwick, N. Y. 
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Phonographs and Supplies. 


$1.25 





Don’t destroy worn Phonograph records. Send 
$1 for bottle of Record Renewer. Treats so rec- 
ords. Reduces scratching, revives tone. Cleans 
polishes and preserves record. Record Chemical 
Co., West Mansfield, Ohio. 


Build Your Phonograph. “Perfection” high- 
quality spring and electric motors, tone arms, 
reproducers. Wonderful results. Big saving. 
New catalog and building instructions mailed 
for ten cents. Indiana Phonograph Supply Co., 
Indianapolis, Ind. 


Make Your Own Phonograph. Particulars free. 
DeSelO-PhonE, P. O. Box 720, Attica, Indiana. 


Build Your Own Phonograph and manufacture 
them for profit. Drawing instructions, parts, 
price list, blueprints, etc., complete, sent free 
upon request. Write today. Associated Phono- 
graph Co., Dept. E-1, Cincinnati, Ohio. 








ELECTRICAL EXPERIMENTER 


APOTHMLELEOOLNTQQOUUEEEUUITTOUOLEIOEDNDI ORE CTPOOCTEPVESIOCOTUGRAE IS CORNLCQSOETOLUOESOOO0 CUO ELASPLOOU NEDO LODUU NUNN OCU SEG EULA 
Patents for Sale. 





My Patent, Window-Shades-Operating-Levers, 
for sale outright. Operates window shades elec- 


trically. William Lee, 3327 Ave. L, Galveston, 
Texas. 
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Personal. 





Get Vital Strength. Retain youthful vigor. 
Wonderful results. Intensely interesting booklet 
free. Winslow H. Chase, Washington, D. C. 


AMOSUOTOLTUUURTUTNDOOINUVUUTTOOUUTOOOLULDACUUUUCOUUUTICUTUOILUUVUNTOOOTTOULCTUMNCTUOTTNUUTTTTOTUCTPTTTTTHU 
Tricks, Puzzles and Games. 





Tricks, Puzzles, Jokes, toys, games, novelties, 
doll and cane racks, plays, wigs, stage sup- 
plies, escapes and illusions. Large i917 cata- 
logue free. Oakes Magical Co. Dept. 549, Osh- 
kosh, Wis. 

Magic. Entcrtain at home. Tricks, puzzles, 
novelties. Big Catalogue A, 25c. Martinka & 
Co., Inc., Harry Houdini, President, 493 Sixth 
Avenuc, New York City. 


Black Art Hindoo experiments. 1919 edition, 
25c. Invisible ink. Free trick. Catalogue each 
order, Lindhorst Magic X Shop, St. Louis. 


Magic—Card Tricks. Sensational escapes, jokes, 
novelties. Everything in the amusement line. 
Large illustrated catalogue of a thousand tricks 
free. Write today. Largest amusement goods 
manufacturcrs in the world. Heaney Magic Co., 
Desk 204, Berlin, Wis. 


Stage Tricks with soo Illustrations. Catalog 
isc. Small catalog free. Hornmann Magic Com- 
pany, 304 West 34th St., Ncw York. 

All Magiciams are reading the leading magical 
magazine. You'll like it, too! Send asc. for 
three months’ trial. Sample copy, 10c; one year 


t1. The Eagle Magician, Dept. EE, Minneapolis, 


Minn. 
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Instruction 








Wellington Laboratories announce Radio Ser- 
vice Department. All Wireless questions thor- 
oughly considered and answered: 25 ccnts and 
postage each.. Radio formulas and diagrams: 50 
cents upward. 194 Verona Avenue, Newark, New 


Jersey. 

_Make Patent Drawings. Big demand; big pay. 
Complete instruction book only 41. Patent 
Drafting Syndicate, Post Box 858, Schenectady, 


_Make Dry Batteries. 
tions, with blue print, 25c¢, 
pany, Bath, Maine. 


Stuck? What is it? <A question, problem or 
experiment in physics, chemistry, biology, elec- 
tricity, mathematics, radio, X-Ray, etc. Prompt 
and accurate information furnished by us. En- 
close 25c to cover expenses. Address Assocta- 
tion Amateur Scientists Bureau of Technical In- 
formation, 225 Lynch Street, Brooklyn, N. Y. 


Attention! Improve your handwriting! Easy 
mail lessons. Write today. C. G. Prince, 130 W. 
104th St., New York. 
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Simple, practical instruc- 
Derigo Sales Com- 


IF ireless. , 





Wireless Coils—Transformer and Spark Coil 
Secondaries, Induction, Tuning and Loose 
Coupler Coils wound to order by machinery. 
Also Model Building for inventors. R. D. Wylie, 
No. 7 Oregon Yacht Club, Milwaukie, Oregon. 


Amateurs! Receiving instruments made to 
order. Loading Inductances, Loose Couplers and 
Tuners a specialty. Southern Wireless Co., 801 
Silver Ave., Greensboro, N. C. 


Radio Apparatus of Quality. Manufactured to 
your own_ specifications. Radio Engineering 
Company, Baltimore, Md. 


Primaries and Secondaries for loose couplers 
$2.50 per set. Complete instrument $4.50. Coil 
for tuner $1.50. Complete $2.50. Goods prepaid. 
Leon Pennell, 75 Ellsworth St., Brockton, Mass. 


Men—Learn Wireless in Ten Weeks. Thou- 
sands of positions now opening for men and 
boys qualified as radio operators, electricians, 
mechanics, inspectors and draftsmen. Beginner 
operators now averaging $150 per month; no 
previous experience or wireless education neces- 
sary to enter. Opportunity to travel and see the 
world. Oldest and largest radio school in Amer- 
ica; established 1914. fe train you through our 
correspondence course or at our local school to 
qualify for official license and help you secure a 
position on land, sea or aerial mail. Wireless 
outfit free for home practice. Free catalogue on 
request. National adio Institute, Dept. 80, 
14th and You Sts., Washington, D. C. 


Experimenters—Special gray seamless. card- 
board tubing, 5” and 534” diameter, 25¢c per foot. 
Postage extra. Send stamp for complete price 
list. Maier & Co., 335 East 93rd St., New York. 


Sale of Multi-Audi-Fone radio telephone trans- 
mitters. 3 ampere, $6.00; 2 ampere, $4.00. Limited 
quantity. Order now. Satisfaction guaranteed. 
No Radio Equipment Company, Elizabeth, 

Switch Points. Binding posts, switch levers, 
and small parts, send 2c. for catalogue describing 
these and other goods. A. W. Bowman & Co., 23 
Church St. (Harvard Square), Cambridge, Mass. 
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Books. 


Twelve Easy Wireless Lessons, $.s50. 
yours Now. Stratton i 
Greenfield, Mass. | 


Books. | ,Osteopathic,. Chiropractic, Sex, etc. 
‘or practitioners. Circulars sent. Murray Pub- 
lishers, Elgin, Il. 


ee ee eee 

Dear Reader. If Occult, New-Thought and Sci- 
entific books appeal to you, send for my catalog, 
it’s free. I have books on Personal Magnetism, 
Concentration, Spiritualism, Clairvoyance, Seer- 
ship, Will, Mind, Hypnotism, Messmerism, Char- 
acter Reading, Healing, Mysticism Success, 
Salesmanship, Mechanics, Entertainment, etc. 
A. W. Martens, J-49, Burlington, Iowa. 


Crucified Anne Cath. Emmerich and visions, 
nativity, Egypt, Cana; 4 books, 20c. Klein Co., 
Brandon, Minn. 


World-Romic System. Masterkey to all lan- 
guages. Six textbooks, $1.44; French chart, 37¢.; 
Spanish, 37¢.; aviation dictionary, $1.50; French- 

nglish aviation dictionary, 61c. Languages, 
143 W. 47th St., New York. 


_“Chicago Mysteries” Illustrated Book, asc. 
Catalogue, 2c. Paul Duff, 2713 Mozart, Chicago, 


e 


Nature Laws every married and engaged per- 
son should know. Two volumes complete, soc. 
(No stamps.) Central Company, 599 Ninth Ave., 
New York. 


To Get Better Pictures. Read the amateur 
photographers’ weekly; illustrated; weekly prize 
competitions; print criticisms; many unique fea- 
tures; $1.50 per year; three months’ trial sub- 
scription 25c. bel Publishing Company, 
Caxton Bldg., Cleveland, O. 


Old E. E. Back Numbers. We have some valu- 
able old E, E, back numbers on hand as follows: 
ig9is—Jan., Feb., March, April, May, June, July, 
Aug., Sept., Oct., Nov., Dec., price each a5cm 1910 
—Jan., Feb., March, May, June, Nov.) Décyupmce 
each 35c. 1917—Jan., April, May, June, Aug., Nov. 
Dec., each 35c. 1918—March, May, June, July, 
Aug., 35¢; Sept., Oct., Dec., each 20c. 1919—Jan., 
Feb., Mar., Apr., May, June, July, 20c. We can 
fll orders at once upon receipt of your remit- 
tance and if you have not these numbers alrvady, 
now is your chance to get them, as they prob- 
ably will be snapped up very quickly. Experi- 
racece Publishing Co., 233 Fulton St., New York 

ity, 
VYSDOUTIONIUTSONNTIDVIOREOTY!IDUINTIGUURUTLLOVTYUUOSRUTUNIOLUUUETOULUUSONNLUUEBOOUUEASTEOMOLEOODU DLL TEOUSTOOMECOO OUTS TTA TAN 


Formulas. 





Order 
Electric, 215 Federal 








4ol 





“ 





Worth-while Formulas—Egg Substitute, Or- 
angeade Powder, Mechanics’ Soap. Entire collec- 
sien ieee Norman M. Ovri, Dept. 3, Hemet, Cali- 
ornia, 


500 Formulas—Resilvering Mirrors, Renewing 
Dry Batteries, Luminous Paint, Mechanics’ 
Soap, 25c. Catalogue 2c. Ideal, sso01-E North 
Robcy, Chicago. 


Money Making Secrets, sc each. 
twenty, price reduced to a2sc. 
Millman St., Peoria, Tl. 


500 Successful money-making formulas and 








Book of 
E. Forrest, 302 








trade secrets. Postpaid 25c. Charles Dynes, 

Winchester, Ind. 

MORAL LAVLLT LOVED LION LIUOOOU TT IVOMEL LOTTE DOT LLOU EL VOOTT ES OMEL TOUT TLUQOAL ET ATOUERIDVEFEULOODEY EIUOORERLDOOAOOG UL TAtaeg aA 
For Men. 

Detectives Earn Big Money. Travel. Great 

demand, _ Experience unnecessary. We train 

you. Write for free particulars. American De- 


tective System, 1968 Broadway, N. Y 


Send us your dull razor blades. We re-edge 
them Good as New, any kind, 2¥%c each. Prompt 
service and_ satisfaction guaranteed. Dealers 
wanted. Keenedge Company, Inc., 184 Washing- 
ton St., Chicago, I 


Dredge’s Necktie Valet removes wrinkles (with- 
out ironing) from neckties. Sample 2s5c. Dept. E, 


-1g0 Pilgrim, Highland Park, Mich. 


(ECOOUETOLANSRTONSUOLS EEC TTOAETOOENNCR OU TELATECTOOUL TA RETTONDPCESOOE VERON OSTTOSELS COONAN OTA 
For the Hair. 


1 Was Bald. Obtained hair growth by an In- 
dian’s ointment containing genuine bear oil and 
lant juices. Many others have good hair- 
growing results. Will send box, postpaid, with 
recipe, 1oc. John Hart Brittain, 150 E. 32nd St., 
A-300, New York. 


CXLESUCUAYALONIOOOOUETOTVU TIS ELEN ORT OUATD NAOT SCAT TOETTT DELS SUEDE CTSA ES OU TTT TTT 
For Advertisers. 


We Write Ads. that pull. Send outline for 
advice. Sales letters $2. Jacobus Advertising 
Service, 1073 Sanford Ave., Irvington, N. J. 


Free Advertising. Send dime for sample copy 
of The Trading Post, and details of free _adver- 
tising. Trading Post, Box 24, Hiram, Ohio. 

“Quick-Action Advertising—How it is Building 
Business for the Progressive Advertisers of 
America”; A little story of results told by the 
advertisers themselves—not the publisher. You 
will be interested in reading this little booklet 
which we have prepared for prospective adver- 
tisers, a copy of which will be gladly mailed to 
you upon request. It tells you how to talk 
business with 1,000,000 intelligent, interested and 
responsive Americans every month—men who 
know what they want and who have the money 
to buy it. Write for particulars and rates today. 
Douglas Wakefield Coutlee, 225 West 39th St., 
New York. 





td 


i 
You benefit by mentioning the “Electrical Experimenter’ when writing to advertisers. 


Www. .americanradiohistorv.com 
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Rag ELECTRICAL EXPERIMENTER 


GREATEST TOY SENSATION OF THE DAY!| Boys. you oan have Movios at your own homo with thla latest model 


FIGHTING DREADNAUGHT MOVING PICTURE MACHINE 


_ SENSATIONALLY REALISTIC uns Usee Standerd Filme same as the larger machines. Very easily managed. 










ey io a et of - Simoly turn the handle. Good Variety of Filme elwaye obtainable 
neleSam’efighting fi Complete . Postage ISe. extr 
monsters. Eight PRIGE ONLY $2 265 , ' rate ee er y 


big guna, each 
of which flaebea, at 
correct Interva te, 
from twelve to 
twenty times, Extra 
emmanito ae a ae 
ainable. B0~ 7 

ae harmless. Can be operated indoore or out. Now 
boye! Here's your chance to see a battleship in action, an 
the best of It la yon can OWN the ship and command the firin 

ourself! By having two or more Battleships, you can arrang 
EXCITING NAVAU BATTLES to sour own home. rlea ¢ 
Warehip znd Ammunition, 15¢, thrae for 40c, or a tlaat of 1 
ahipe for $1.50 poatpsld. Extre Ommunition. § cents mer oks 


TOOTH-ACHE STOP |[MysteriousGhos¢ 


Extra Films, {5c each postpaid 


THIS 1S A CENUINB MOVING PICTURE MACHINE 
and the motlon pictures are clear, sharp and distinc! 
The Moving Picture Machine ts finely constructed, anf 
carefully put together by ekilled workmen. It Is made 
of Russlan Metal, has a beautiful finish, and js oper: 
ated by a finely constructed mechanism. The project- 
ing lensee nre carefully ground and adjusted, triple 
polished, standard double extra reflector, throwlng a 
: yay of ight many fect, and enlarging the picture on 
the ecreen up to three or four feet {n area. The 
light is produced by a safety earblde generator, 
euch ae ig used on the largest automobjicea. This 
throws a dazzling white light on the ecreen. 


It {9 a solldly conetructed and durable Moving 
Picture Machino, 


Nu 
& 























fale not a pretty object, 
Guennoee ie ton in for 
























rvs i aoplo who Uke practlee Tho mechanism ig exceedingly 
aan ore SO Pee oken. The Ghost, whey elmple and 1s readily operated by the most fnox- 
Stops thePain; Stops the Tooth dark ploce, glows with aj perienced. Tho pictures chown by this marvelous 


Moving Picture Machine are not tho eommon, 
crude and I!fclesa Magle Lantern varlety, but aro 
tife-Itke photographle feproductiona of actual 


ghastly cofd bluleh rodl 
very opt to give ona 
a ‘‘ereepy’*® acneetion 


even whan you know el 





Squecgp a Uttle In hollow 
pf tooth; tho Achs Stepe Instantly 





Be erie Atsclccaly nerevaaas Spout te Bute ens BKecnes, places, and people which never tire fis 
Have It ready for tho naxt bod at- eome upen ft unexpectj Audiences. This Moving Picture Machine has 


I 
tack, 200 per tube, ocetpeld, at edly. A erent soncite pls 


en your mother-in-law, caueed & rousing enthusiasm wherever It was used 













8 ti hh 
OSAFETY ist” PIN nas ercaree bor 40 cartes” YOHNSON SMITH & CO. 
aciever 1 \ENKLESS PEN | GOcoct. © 10 3224 N, HaLsTED ST., CHICAGO — 
met [is ITCHING POWDER 
Rsofety Firatas WRITES ith WATER £2 werae ANAR lata of a little class This ts snother good pttc- 
ovement has ma wi th ~ ~ Conalata of a 8E h a Is another @ 
Uae) ae Anaalert ov dip, Makes Ita own ink. Writer & vial, containing fo Naquid teal Joko; the intense discom- 
gour sympathy with tho movement. Fashionable viulet cofor, Better ant form 6 chem!cal whiecb will fituro of your vietIms to ov: 
Aleo handy for wearing ot amaleur chooper then fountain pene. Writca ¢ produco a moat borrible eryone but ree eG 


long latler with ono dip In plaln wator Richly eniesabla: 
peer to otart tha ball roll- 
n 


g ls to deposit a littlo of tha 


odor, One dropped in a 
room full of people will 
ie oouse more consternatloa 
than a \imburger cheese. 
Thoemell will eutlroly dia- 


era: ond the like, Twoelzoa, No trouble— no bother —no_ muso. 


pleasure to ano, With Nickct Plated Re. 


In. (gold plated) and 1% tn, (nickal- 
pleted) G0 cach, two for 106 p- pd. 


ee ee Cee caer en wdor ono persou's hond an 
a powder eau be relicd tele 
to io the rest. eee eeecle Cr 
& ' ratch, en somo 
appear la epshort time. 3 Boxes for 250, eypro ecrateh, a weal ea aCe ely trier sagen 


SIMPLEX 
sh nped by express only witb o Dollar's | ckne only by exprena. (Must order at ast Qne 


TYPEWRITER worth of othor merchandise, ollar'e worth of other marchandice.) 
ONLY $2.50 | INVISIBLE INK | LOVE LETTER INK 


Cheap But Good.| The moot confidential Writing written with thig ree 































So Simple a Child) meeire far ba writ: markable ink vanisbes en- 
Can Use It. the writing MARES NO tirely In a few weeka (sooner 
We Guarantee the] WARM Connot be ecen if desired), leaving the paper z 
Writing. erect. Involusbto for mony QUITE BLANK, 15e¢ p. pd. une 
~ Thourh co marvalousir eee orivate poor: Writing can bo READ 
@heep, this machina fe @ theroushlv greatiesl Typewritar, We positively! orandums away from prying ONLY A DARK 






2 A OOM. writing eht 
Great fun for playing tthe flea. Quito Invisible at aguas.” Very romaruahic 160 
jokes, Qnly 150 Gottle bottle; 3 tor 40c postpaid. _. JOHNSON SMITH & CO, 


MULTIPLYING BILLIARD BALLS} CO9D LUCK RING Orie 


Novel Osaign 
The Bost Feat of its Kind av bone 


e VERY striking 
and oncommon rink, 
fully desarvas ite name es it Is fit to do tho eorrespundonca of ony business or This trick ls a8 efoctlve no it 

ore escion, and to dolt =e You should not mise this chonco of sccuring e bar-{ © 88rprising Tho performer 
gain, 


Tmede of gunmetal. 
. The lattere of tha nlphabet, tho numerals 110 10,0nd punctuation moka! honde around the bail for ex- 
are so groupad that the lotters most used ara before tho operator most of the| amination, and immediately It 
tims, enabling him to write rapidly. Tho rollers hold the paper in positl n while] 8 returned to him he ecizeo It 
ina 


in avory respaot te that of any $1. eyon. 

@maachins. It doas not seam possible of the prico, but: ot us eand rou a specimon orae tic 
of ite werk end = willbe convinced, With reasonablo care tt witt Inst a lifo- 
@ims, It le soaimpla thot s ehtid Just ei rosd coos write with It. You con 
fourn ell thera o 10 know obout it in five minutes, and an hour's prectice wiil 
maka you an sxpart operstor. Every businces man must havog typewrilecr. Il 
tegibla pan writing Is unbuslnecelika ond creates tha impressiin that the tirm Isa 
mo-aceount end eluw:- going eoncarn, Wo oseuro you thot tho Practical Typawrster 


guurontao It to produce writing sous 































Skull and crosabone 

with two bril. 

ne Hast ng geme 

by tha tipe of his thumbs and y UMeinever alle 














hence Its nama Qeed 
tuck ane aid foc 
we will not poaltive 
gqaorentee that, {t fo certainly 5 very annem bed 
that you will lako upride in wearlog. Thay wero 
made to acil at 60 eents, but as o apecial borgain 
wo willaupply them ta customers menl'oning thia 
Roper, ot HLF PRICF, vir. ONLY 26 CENTE, 
POSTPAIO, JOHNSON SMITN & CO, 


THE “LITTLE GIANT’ TYPEWRITER 


& First Class 


evon while being placed In position, anotber ballunox- 
pectedly makes Ita eppearance, Finol y the magician 
apparontly suffers from some kind of apaem and yet 
onothor ball ie tha result. The fest can then be roe 
versed, the balls disoppearing one sftor anolhar 
untilnona remains, itl: o vory interesting trick that 
ta quilo easily performed by fullowing tbe directions 
y thot accompany the epparstos PRICE, 25 CENTG, 
PusTPAlO, SOHNSON oMITN & CO. 


writing and st theend of eac aallghtturn of tha rolicr moves tha rochet eyes. A never fall: 
which makes @ elick and forces the paper forwerd, giving the proper IIne apac-} fingers ond o second hali mya: a Ing object of Inter- 
» &O cine enters yuan moun! stance ear each eect 60 cet ia fevipuely sppcare. cupese _ (ears) est. tt Le exid by 
letter writing, Eseh typawriter pockod Inn strong box, #% prin netiuc- flow 0 ¢ Dudl- Na a F many to br Goo 
for ues, Price emulate. 52-60 eent by moll vostpald ence by tha bi of tha fingors of tho left hund, and iit Luck ea 
} J 


fobnson Smilh & Co., Dept. E 10,3224 N. Halsted Si., Chicago 


S A anew Wonderful X-Ray Tube 


You may have e lot of 
fun with this Sporktin, 
Gem Squirt Ring, It 
eanslets of 0 haudeoma- 
ly plated ring, attached 





LOADED CIGARETTES 


















tos rubber ball, so or- 10¢ eel Like O:dimary Cigersttep, Bat 
rangad a Vetter Is = Guok Rest Sarre Writing 
he eels, Ciaiprence A @oendorful little Instrument produc: Machine 
F position. Such enettroc. | ing oplical Hluslons both surprising and 
tiva looking ring ss thie } etariling, With it you eon sce what lo for $1 .25 
aes esnnot fail to be the | Bpparont’y the bones of vour fingers, tho ect littict 
ecntor of attraction. While the vietim dD 


A per o- 
@riter for $1.25. Thero 
ere thousands of per- 
sons why would like to 
Gee a typowriter but 
whoso needs and buel- 
nesa «oO not Warrant 
the expanse at oched 
go the purcbaso ond 
ose of ao Afty or sevouty-five dollar maéalng. To snch persons wo 
confidently recommend our Littie Giant. It le atrongly mado, but 
eimpla in construction, 60 that any one ean quickly learn to operate 
{t, and write as ral as Ibey Would with peu and ins. Tho letters 

Trequent y used belng 80 gronped os to ennoble 


eod Ina lead pencil, tho Interior opane 
Ing Ino plpo stem, and many otber alm- 
tlar Itlusions. A mystery that noona bag 
bean ablo to satiafaetorily explain. 
Priee 10 eents; 3 for 26 cents; 1 dozeg, 
7S cente. Sent by meil, postpaid. 


‘\STAGE 













fa absorbed in go'ting o cl ser view 
you just squacxe the rubber ball and 
the abearver experiance: a very grent 
eurvrise, PRICE 20 CENTS, threo 
for 60 cae a, postpald. J. F:&. GO _ 


Sneezing Powde 





A bem rontaining ten epparentir 
renuina Cigeretiae, They ecftalo 8 
cap which @xploues when sbont one 
third i# ammoked, 

Thay appear eo real, and efford « 
@ amoke jwhtia they isst) chat 






7 ' Place very 
) wmallamount 







> 
nue ¢ victim la taken entirely by ov thi abe’ 
(1 Lay e alphabet most 
‘prise. A great taugh producer end |) one to write rapidly, tho ntmerale, } to 10, and the 
1 ! s nDetuation 
a Santen cence dae bex af tem, | ors being together, With thls macbine you can send your ‘bent 


a typewri ten love letters, uddrese envolopes, mnke ort biils, and 
o almost any kind of work not requiring a larva expensivo machine. 
With ench typewriter we cend 5 tube of ink ond full printed Instruc: 
tlone for using the machloe. Price complete $1.25 by mail postpaid. 


ETON 


Johnson Smith & Co., dest. €]() 


~a¢ 
e 


@o eheete without knowing 


mar Neeetines Soetar aos ect the real itn atantt of these hille, it 15 easy 

or le s - 

- but think they Rens cauaht It one| for cach person of timited means tonp- Each box contains 12 Eggs, 
fiom ‘the other, Between the langhing Cetera en which are no larger than : 
pecaoeerire you yoursolf wilt be having eas bills at the proper time and peel: g in of cata. — 
‘3 time of your life. For parties, pollt- | lng off a Fonuine bil) or two from the gra c omen 
meetings, car ridas, or any place at ‘onteide ph tae Fell. the effect created When lit witbs £ 
whsre there Is a gathering o ple e OB! cere Se, match, however, 
or $3.50 Ihousand.} each one gradu- 


Ired, ‘ 2 3 

Sie ihe STeRteTt sn one rreee Cnty |60 Bilis 25, 129 lor Boe, : , 
NEW ally hatchee itself into a Snake several 
BOOK ON R Oo feet long, which curls and twists about 


P E‘SPLIC IN G in @ most lifelike manner. Price per 


LICES 2 
ae Rae an ee ean eae box 100, pestpald, .. votmsea Smith & Co. 
: CIGARETTE ROLLER 


Knots to Use and Knole to Avoid, ; 
a3 Very nest 





A Jointed figure { 
1a ee ame 08s iclotom 














to musle and perform various é 
tious and movemente while ‘ 
eo any dise 







stor {tia sieapiy placed on 
Te 313 

@ chair or table, wben it will ?, (Es 
seeming become endowed witn 1.0, ano begin t 
move, t the command of the operator It will U 
down, étand op. dance, ete. We send full directior 
with each Skeloton, by the ald of which anyone w 
teadily Mako it porlarm. 109 bowtpalde spas. 


MIDGET ILLUSTRATED BIBL 

















A moet practical handbook giving complete end 
Simple direction for quaking the most useful 



























knots, hitches, yigging, splices, ete, Over 100 illues ton a 
trations, All about wire rope ettachments, lashing, A?" GS Meteo A T2(EITS Ed The Smallest 
blocke, tackles, ete, 37 Horsfdic Knots Miustrated. E 5 ‘than aqaarter Pe 4 ible In tte World 


Of great value to mecha 2 OH 
men. Price 200 p. od, ales, Tlgeerey sampete, boas: 


Johnson Smith & Cos Dept. Hi, CHICAGO 


1 LUMINOUS PAINT 


Make Your Watches, Clocks, Etc., 
Visible by Night Zhe ver lstest discovery in the 


; tleally unobtainabie excopt et an rorsltant price a ipene Test 
sneeeeded In producing thie remarkable LUMIN . spplied 
the surface of an article omite ra at waite a Ag Ae EP td pte 


of anocaaca, 
it makes bet- 
™, jter cigarettes 
Se han you can 

~ ay and makes 
them easily and quickly. Yoa can uso 
just the tobacco yoa prefer and thnoe have 
nicer “‘amokes” than ready made, and 
more of them besides saving about half of 
sonrmoney. Just try one and make yonr 
cigarettes just to yourown liking. Price 
only 10¢ or 3 for 25¢ tpaid, with fnil 


anne Midget Bible Is 


pe 
work of art. It i 



















PAGES of the NEW_ TEST. 

trated, Thin fittlo Bible {s a wonder. It lo said tc 
bring good luck to the ewner. ast seen to be 
appreciated. Price, unly 12 cents, three Bibieo te: 
30 cents; ene doren Sibies for $1.00 or 100 fu 
$8.00. Good moucy can be made selling these Midget 
Bibles amongst friends, cbureb acquaintances, Sundgy 





inthe derk: THE BARKee Sree rare ble] inetructions for use, ~ JOHNSON SMITH & CO. i echonle, bazaars, etc. Send for 8 {ow and G7 ite 
simple to use. Anyene-— you om do Te we scoHeares eeviniaf tee a 4 : : 
iho i celshotes sion dee heme tore] FARE CONSURER’S CASKET 

ther articles ; 3 your own’ Lominone Crucifixes, Lamincte Rocasies, etn . 


te] tal nl * 
tines 6G0 and St postpaid, Johnson Sale Ce Deck a1 6 Pay este 


o ; 
MUSICAL KAZOO|MAGIC FLUTE 


With the Musical 






tus and Directions for a Number of Mysterious Tricks 
Ensugh for an Entire Evening’s Entertaignent S0c 


ANYONE CAN DO THEM 












ae F fan wystif. ar friends. Conforer’e Cabs 
you cap Without Drovie GE. Jf ‘ onderfully Sweet tien you willbe an e So ee < ae Ie cone 


Yer, tricks, Inclnding Tbe Disap- 


tains the apparatus for seven firat-rata 
paar Rose, that, when placed on tho a of your cost, vanishes p 
rom slebt atwill; the Magie Vase and Ball Trick (a Wooden Ball is Fees 
ee neide, and upon replacing the lid has disappeared and Is 
‘ound jn someone else's pocket), The Magic Neil with which yon can § 
apparently eut your finger almost in two, the Wonderful Card Trick 
(a card js peel ra eeliee er San purges an eral, differs " ‘ 
entcarda ether ia fonnd), The Dissppearing Coin Box {a coin ia j i 
when opene again in found to bave vanished entirely, or can be ted een cotta n celeee ae 
nomination); The Famous Mesmerized Penny that defies the law of tation (suspende from tho palm of 
the hand, teso, check, wall, elothing, ete.); The Glass Goblet and Vanishine Com Teche ecole od 
inton Tee of water, and when ths water Is poured out the coin has vanished). With the seven tricks de: 
ecribed above we send full printed instructions for Poa each trick, so thet anyone ean teedtly per 
form all the tricks to the great amusement of their friends or the public. Any boy of ordinary Intelligence 
with this Cabinet of Tricks In hie possession, ean rive aerice euterlainment not inferior to some regula 
clane, Hesldee the tricks contained In the Cabinet, there are twenty-five other feats and Ilusione fully 
oxplained with full printed Instructiona, for which yon can easlly make or procure the necess apparatua 
Among them are ouse Ina Pack of Corde. The Drawn Card, Tha Hut Triek, To Knock © Tumbler 
Throw a Table, One Cent Rubbed into Two, To Fiud the Number Thought of, Myaterious Wedding Ring 
: ote. We aleo send the secrot of porforming threo wondarfal stage tricks, ua follows: Tho Aet of Cremat 
and oxe Novelties ing a Woman, Walking on the Colling of a Room, and the Disappearing Lady, together with an article pr 
S legerdemain and valuable hints t amateur copjurere, PRICE COMPLETE ONLY SO CENTS. 
er the Spot Trick, sacton.noy, 10¢ 
X Ray Novelty 1 


Tick Penell oc} JOHNSON SMITH & CO.,, Dept. E10, 3224 N. Halsted Street, CHICAGO 


10c 


Toned and Musical 


A marvelous. mosical 
fostrument. No othe; 

instmomett pro- 

uces aweeter 

mM moele, whether 

Me it be the joyons 

hotes of a quick- 

etcp or the sok 

omn etrains of 6 

eburch hyme—In fact, any class ef 
tausic can be played upon the Humana. 

tone without practice, us it ls aimost s 

eclf-playing {oetrument. When playec 
with a plano occompaniment, or an 
other See . al pe qiecs f 

eharm prin netructiona 
playing acnt with gach Teeaaeenes 


lay ac 
fs e right 
ImJte' 







dram, Paneh and Jody, 

Tr. it ls sim elke. 

a if. Ereneee zee) laut rauale, ‘You do 

low in . bot eing, epeak, taugh 

make any desired Imitetion. Used with 
tonlah f, results at socloty mco : 
me, elob or cburch aotertalnments, 
cea, serenades, plenics, outings,‘ ax. 
eursions. Just the thing for cboranes and 
shows, bicycla and marching elube, etc. 

Exeeltent for vocal or instruam 

paniments, elther with or withont 


ar musical {nstruments. Pricg 15c0. od, 


All the Latest Surprisin 


| te box 
Hinistora Water Parl Co 2 © 100 
Gleopatra’s Snaka (very titelixe). “pa 



















sea ae @a 


aeer ec @e@ea 








False Mustachs (f001 your frien Rubber Tacks (a good joke) $ 
Word Anto Puzzle (Latest). . 4 i6e ri Mosthaines ce Y Th | t N | il 
recreate Be | ere cee | (Gs mots cetera ee aero 
ebe ter! bl S ; 5 a s ‘ 
ubber Dagger (scnsational) . , 20¢ "ing Cola Trick, ond, Vanlate 25e ", fy is } } Hooh os SENSA ON ih BALLOONS “A brightly col red balloon that 
dow Smashers (great joke) . 256 Magic Mirror (take ono peep) © § 10c] NS"; tee)! Lh h die Measures alztecu Inehes loug is blown up tn the ual wersena, 
LisclrOhasontnes bebind gous 60 Magic Plate Lifter "0 °C? © oe =o when released, the air prossure sends the baltoan SOARING 
Great Mind Readlug Mya a, 100 [| Imitatlon Gold Teath 8 for 10 UPWARD, the 3%-Inch propeller SPINNING AROUND AT A 
uratou's Myste Cds, 10¢ ler Pussle © * ° OF Fo) LIVELY RATE. The effect In atartling, It las graceful fifer that maken the youngsters WITH JOY 


Wighting Roosters, pair . 6 « « Wie pe es, 10c, 22 diferent, 61:95 May be used repeatedly indoors or eutdoors. immensely interesting toy. Price 10¢ aach, 3 fer 260 ppd. 
S0HNSON SMITH & CO,, Dept, E10, 3224, N. Halsted St, CHIGAG JOHNSON SMITH & CO., Dept. Ei, 3224 N, Halsted Street, CHICAGO 
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Double Action 


“The Baby” nna. Revolver 


A HANDSOME AND MOST EFFECTIVE WEAPON 


$650 








Msasures but 
41% Inches tong 


Takes regular 
22 oslibre 
cartridges 


_f 


The now Baby Double Action Hsmmoriess Revolver fins been produced to meet’ 


the evor Increasing domanu foro revolver that would combine amall « 

light welght with tha essential fcatures of eliclcnee acs pri etcobilinns itis 
omall in aizo, yet le juataa effective and ecrviceabla av the most expenelve WeOpOm 
you esn buy. Every lady should have 4 revolvor and should know how to uee It, 
and there fe nonofer or bottor ona mada than thle. A great feature is ite eafety 
actlon thet guards against nccidentel diachargo, making It quite eafe for young 
meonand ladies, Tha Illustration gives an Idea of Ita oppesrance, but it mvet ba 
soeu and usod tobe Enon ty Sppreciated, The ammunition used ja the stands 
erd .22-calibre (short) cartridge obtainable anywhere, or you may obtsin the 
cartridges from us (cartridges con ba chipped only by expreea). Oo revolves 
fires aix shots In_ono loading. The oprration of tho one tging mechsniem le ex- 
tramely repid and obsolutely rallable; eix well simad ehota can be fired In as man 
seconds. ho rovolvcr te very welleonstrueted, with fineet nickel pisted Auta 
barrel of cylinder, and \t woighe only 4% ounces. Tha Price of tha Raby Care ee 


le only $6,59, aant by moll gogtpeld to enr address. JOHNGBON SMITH @ CQO. 


exe WATCH CAMERA 











xPO 
The most wonderful and ins 
gonious Camera made 


It la but little Isrger than a 

Watch, which !t closely re. 

eemblea, You can carry 
the Expo about In your 
pocket and teke plea 
urea without any one 
belng the wiser. 


One Cent a Picture 


The Expo loads 1n daylight 
with 26 Exposure Filma, comt- 
Ing 26e, thus the picture tak- 
Ing port of 0 whole day's out- 
ing may ba had for tho nominal 
eum of 25c—One cent 0 picture, 
19 Exposure Filme also obtains 
ants. tle eimplielty leelf to op- 
orate. Takes pictures through ths 
stem, where tho Aapld Fire Lane is 
located. The photos (6/6 x 7/6) may 
be colarged to any oize. 


Timo and Instantaneove shutters] 
welghs but 8 ounces; niekel piatad, 
Jretena as tha world over. Thorovahiy practical 
rinting ond daveloping of filme just tha amo es ordinary cameras—in daily veo br 
© police, newspaper reporters, datectives, and the ganeral public, Important 
beats have baan secured. with the Watch Camara by enterprising reportars. 
Produces clear, sharp negatlvona Indoors or outdoors equal to any camere op the 
msarkat, alzo or price notwithstanding. 
Expo Watch Camera $2 50 ae Exposures 15c, 25 Exposures, 250 
Poslago 2Oe Anywhers a ther Pockat Catrying Casa, 35¢ 


Johoson Smith & Co., Dept. £10,3224 N. Halsted St., Chicago 
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$950 
QUICK AS A FLASH 


Endorsed by omateurs and 
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these magnificentBi cy- 


KIS 
cles absolutely without 


ca aera REEL 


HUNDREDS OF OTHER EXPENSIVE PRESENTS ALSO GIVEN 


We have sccured un tnormous quantity of very beautiful colored pictures, con- 
sisting of art, floral, landscape, religious, patriotic, ete, and are going tn sell them al 
fecg than half their value. Many slores would charge from 25 to 50 cents cali far 
them, but a very fortunate purchase permits us to sell them at the astontshingly low 
price of 10 cents cach, at which price they are irresistible, and will certainly go fast 

‘ Now all you have to do is to send us your name and address and we will sena 
you 25 of these beautiful pictures, without any charge whatsocver These pictures 
you are to sell at 10 cents each. When sold, send us the money, and we will send 
you goods OF YOUR OWN SELECTION from our 300 page catalog to the value 
of $2.80, Remember, you get these goods as a premium for selling the pictures and 
sending us the money, You don't have to pay a cent for them Many of our agents 
have sold the whole 25 pictures in one day, some have sold them in the evening. 
One agent sold six on the way home from the post office, another sold some before 
he got out of the post office. Another agent sold the entire lot in one house People 
are wild to get these pictures once they see them, and you will have no difficulty in 
disposing of them if you will only show them. 


are hundreds of presents such as Air Rifles, Guns, Moving Picture Machines, Musical 
Instruments, Cameras, Printing Presses, Typewriters, Books, Puzzles, Games, Tricks, 
Toys and Novelties, rubber stamps, household labor-saving devices, etc., and we are 
sure you would like to get many of them, especially if you can do so without hav- 
ing to pay any monev for them. ; 

By continuing the sale of our pictures you cau earn the magnificent Bicycle illus- 
trated. We will give you presents of equal value to the pictures you sell. Send in 
your application at once, and we wil] send you the first lot of pictures immediately, 
accompanied by our big catalog of over a thousand different articles to select your 
premiums from, You don't have to send any moncy, We trust you absolutely 


JOHNSON SMITH & CO., Dept. 610, 3224 N. Halsted St., CHICAGO 
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{ PLAYING ° ——ss} 
| MAOE Wo Teacher Neoded 
: EASY Fae Gurerieingly Aimple System 


RE! FIF : - 
AMENT, profusely Illus: | Pergous having neglected thelr Musical Education need not despair, for with the 


ING CARD (placing the the piano keys) 
qoray to thourande of Sande, Bulade, Waltz) Rag fins: 
e , al ta slona usician. o knowledge of music Is requ 
Bhs ccs 8 ran times. yon will be able to dlepeune with the aid of the Vampe 


. ogy 
Aftérosiag tet Only 15 ets. p.pd. Johnson Smilh& Ce, Sen! E7O 


SHARPEN-M-ALL 552% e882°" 


ecard opright over 


ald of our now VA . Ballada, Waltzes 


oD can at once Vam 


STROPPER 


SHARPENS EVERY KIND OF SAFETY RAZOR BLADE 


Sharpens the Gillette and Durham Duplex both edges at one time 


#ESQ SHARPENS THE GEM JUNIOR, EVER READY. KEEN.KUTTER, MARK 
CROSS, CLARK, AUTQSTROP, STAR CRUSTEEL, AND ALL OTHERS 
By valng the SHARPEN-M ALL STROPPER, vey 
wilt not only get BETTER SHAVES, bot you wi 
SAVE MONEY on blades, oa you will be oble ta 
. eel from 150 to 200 shaves feaom ane blade, and 
the last ahove wil) be ea good oa the feat The 
consteuction ba eimele ond will last o@ lileilme. 
These ove nO caste that con posaibly get oul of 
coder Any novice can use if juet on well oe the 
moet expeet baiber. ft by opernted ay simply tera 
Ing the leves of handle on shown in the ilusisation 
tt hea two spleoh sollera thal teaveb teom heel to 
ont ea they ace vevolved, giving the CORRECT 
BiAcONAL STROKE. These Jave no aceews. ad- 
juaitsente, of any kind ol tinkering neccesary to 
epesote the machine The vallesa are made ob & 
epecial matesial that STROP AND HONE the bleda 
oe the esme time. The sollers turn only one way, so these la no lear of damaging the blade o¢ 
the stroppes, The SHARPEN. M-ALL le packed in & hondsome cane, 4x222)\% In., with theee 
holdese ond Juli inateuctiona Fhe weight of the complete mechine ta but eight ounces 


Price, enly 43.00, poetpald, ‘ 
JOHNSON SMITH & CO. DEPT §1()3224 N. HALSTED STREET CHICAGO 
Stops @ 


Potmend f:tive 


The finest repalrer for lronwure, Agnteware, 
Enamelware,ete. Good for kettles, pols,pans, 
boilers, aud every kind of jronware, also for 
tia, eopper, aluminum, ice boxes, iron pipes, 
cracks in stovee, broken china, porcalaln, 


woodeuware, merbls, ete. Will not ns : 
bere, bake or boil out. THE MEND IS THE STRONGEST SPOT IN THE P 
Could uot be simpler; just mix the powdor with water. HARDENS LIKE iRON. 
Fire-proof, Water-proof. You can fill able hole or a small crack. Mended piers 
stronger nnew. Replaces chipped enamel. Anyous can do It; FAILU 
aes Better and ossisr than solder, Threw eizes, 15 cents, 5 counts 
an eenta, 


LJnbneon Smith & Cn., Dept. E103224 N. Halsted St., Chicago 
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384 ELECTRICAL EXPERIMENTER 





More Than 25,000 Volts 
No pain, shock or mug 
cular contraction. Entires 
ly harmless — powerfully 
effective, 





























restoring normal physical 


perfectly safe. 
uses shown on coupon below. 


Users Get Wonderful Results 


(Voluntary Testimonials) 


‘“‘The Renulife Violet Ray High Frequency Gen- 
erator is superior in efficiency because of its 
perfect character and control of current, compact- 
ness and perfect insulation. The smallness and 
lightness of Electrode holder is also a great 
advantage.’’ ‘’The doctor told me that the trouble 
was hardening of the arteries. I wish I had got 
it a year ago. I would not be without it for all 
the money in the world.’’ ‘‘I cannot recommend 
it too highly.’’ ‘‘I have been using mine now 
for a week for Sciatica and I am highly pleased 
with results.’’ “‘I think it is one of the best 
little machines that was ever invented.’’ ‘‘I have 
used it with excellent results for the restoration 
of hair and stiff and sore rheumatic finger joints.’’ 
““Am well pleased with the Generator, and the 
kind treatment received from your Company.’’ 
“*My Generator has stopped my neuritis.”’ ‘‘Every 
house should have a Renullfe Violet Ray High 
Frequency Generator, for the treatment of Neu- 
Talgia, Neuritis, Sore Throat, Kernels in Neck, 
Cramps, Headache, Stiff Neck, Muscular Sore- 
ness, Rheumatism, Paralysis—in short, pains of 
all kinds.”’,-——M. D. ‘'I have been much relieved 
by the use of your Violet Ray Generator.’ ‘‘It 
is fine for Insomnia,’’ ‘I find it such a help in 
nervousness.’* ‘'I would not part with it for five 
times the price. It is sure a little wonder.”’ ‘‘I 
am more than pleased with the Generator: the 
whole family are using it.’’ ‘‘A neighbor lady 
was suffering from lumbago and could not move, 
and my wife brought over the Generator and iu 
less than ten minutes the lady was greatly re- 
lieved.”* ‘*Your Generator is just the thing for 
me, That tired feeling has left me, and I feel 
like myself again.‘’ ‘*It has relleved me of the 
nervousness and also it has helped me a great 
deal in using it for the treatment of rheumatism.” 


BOOK FREE 








This type Violet 
Ray Instrument 
is designed With 
light handle, 
easily manipu- 
lated;the most of 
the apparatus is 
contained’ in a 
case giving 
umple space for 
electric units of 
efficient size. 
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COUPON FOR BOOK 3 yx 
and Special Information : 


‘ RENULIFE ELECTRIC CO., q 
1208 Marquette Bidg., Detroit, Mich. 8 
; Please send without obligation, your book *‘Health,’® explain- & 
ing Violet Ray treatments with Renulife Generators: also give : 
full particulars as to its application for ailments checked below. ® 





CHAR RAPA AAA AERA ABPMAD EAA ABABA AMA a&aBBBBAB: 


TREATS SUCCESSFULLY a 

. Abscesses ..Faclai Neuraigia  ..Piles a 
Anemia .. Falling Hair . .Pimpies : 
. Asthma . .Goitre -.Pyorrhea 4 
.- Arteriosclerosis -- Gout .. Rheumatism a 
..Baidness .. Hay Fever .. Scars a 
.. Blackheads ..Infantlie Paralysis ..Sclatica a 
. Brain Fag .- Insomnia . .Skin Diseases 8 
..Catarrh -.Lameness ..Fhroat Diseases < 
.. Colds -. Locomotor Ataxia ..Sprains * 
. Chilblains ..- Lumbago ..Foothache a 
.. Dandruff -.Nervous Affections ..Weak Eyes a 
. .Deafness . -Neuraigia .. Wrinkles W 
-.Eczema .- NeurItis ..Warts and Moles 8 
..Eniarged Prostate ,.Paralysis . 
Write your name and address In margin below and cut cut & 
with coupon a 

SST L EE eT sSavausvnwesetbbaewosnearnereste 


BN hat ae ekiada eed Ac eee ad 
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There is no ‘‘quackery”’ or uncertainty about Renulife Violet Ray. 
It is not claimed to be a “Cure All,” but it has proved in thousands 
of cases a practical health-producing, revitalizing agent—powerful in 
conditions—-yet 
You can treat yourself. 






gentle, soothing and 
Get full information regarding 


How Renulife Benefits 


Science has demonstrated a strange rela- 
tion between electricity and life cells. This 
instrument harnesses a tremendous current 
of electricity and applies in the form of 
Violet Rays so that the body welcomes and 
responds to it in a marvelous manner—no 
pain—shock or the slightest harmful effects. 
A few seconds of Renulife Violet Ray gives 
more benefit than hours of the old time bat- 
tery methods—because a thousand times as 
much voltage is made use of, 

The irresistible, revitalizing powers of 
Renulife Violet Ray reach every nerve cell, 
fibre and part of body. Blood is en- 
riched and purified by a flood of oxygen, 
giving added vitality and strength. Assimi- 
lation and digestion improved—functions 
retored to normal—extra supply of fresh 
blood quickly brought to area treated, re- 
moving congestion and supplying nourish- 
inent. While relieving pains and aches, the 
manifest results of disorders, it removes 
the deep seated cause, combines the benefits 
of electricity, vibration, exercise, stimula- 
tion and oxidation. 


Get Book ‘‘Health via Violet Ray’’ 


Learn the whole marvelous story of the 
Violet Ray—this method that works with 
nature to restore and build up. Learn how 
you, at home, can now use these great cura- 
tive forces of Violet Ray—heretofore only 
available at big expense from physicians or 
beauty doctors. Send coupon or _ postal 
card now and receive free book describing 
uses, quoting low prices (within the reach 
of all) and explaining liberal Trial Plan. 


Renulife Electric Co., Inc. 
1208 Marquette Bldg., Detroit, Mich. 
Canadian Renulife Electrio Co., Ltd., 1208 Netting 
Bldg., Windsor, Ont. 
Toronto ottice, 614 C. P. Building. 
Live Sales Representatives write for 
Proposition 















1919 


August, 


Unequaled for 
neuritis and rheu- 
matism 





Increases energy and 
vitality 





Treatment for nervous- 
ness and general 
debility 





Ozone most beneficial 
for catarrh, throat and 
lungs. Also anemia 


Stops fale hair — 
Promotes hair growth. 
Wonderful bea uty aid 


‘Copyright, 1919, R. E. Co. 
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THROUGH ELECTRICITY 2.e"7%,,7% 

salary of the electrical 
worker is steadily advancing. Especially is this true of those who are educating 
| themselves in the finer points of electrical practice. 


\MONEY 
DOWN 


No matter how much nor how little you know of elec- 
tricity, the Croft Library will be found of assistance 
every day. You will immediately recognize the fact 
that the author is a practical man. You will im- 
mediately see the great difference between these and 
other books on the subject you possess. 


AND THIS— 


Fit yolirself for one of the really big jobs by know- 
ing electrical practice complete, including inside and 
outside work, central stations, and the whole subject. 
It takes long years to do this in practice only, where- 
as, with the aid of the CROFT LIBRARY OF PRAC- 
TICAL ELECTRICITY it takes only months. 


READ THIS— 





McGraw-Hill Book Company, Inc., 
239 West 39th Street, New York, N. Y. 


Gentlemen: In an attempt to express my- 
self about CROFT’S NEW LIBRARY OF 
PRACTICAL ELECTRICITY, I have never 
seen and do not believe there was ever 
Printed in the English language, a more 
comprehensive set of books. It is a library 
that is just as valuable to the novice as to 
the expert, because it is all practice. 






Respectfully, 


ELECTRICAL 
PRACTICE 


McGraw-Hill Book Co., 
Inc., 


239 W. 39th St., 
New York. 


Gentlemen: The CROFT 
LIBRARY OF ELEC. 
TRICITY more than came 
up to my expectations, I 
have been in the electrical 
business for fifteen years, 
and know the general run 


of electrical books. Terrell 
Croft’s Library is the best 

I have had the pleasure of 
examining. 










GUY H. PEIFER, 
Chief, Doplan Silk Corporation, Hazelton, Pa. 


COMPLETE 


Yours truly, 


EDWARD T. HOFF, 
713 3rd Ave., 
Asbury Park, N. J. 


The Croft Library adheres cloSer to actual practice than any- 
thing of the kind ever attempted. It is the most complete set 
of books on electricity ever published. It is clearest in word 
and illustration. It has no equal in every-day helpfulness. 
It cannot be compared in any way with other sets of books on 
this subject. 


Just return the coupon— 


Fill out the coupon below and return to us. We will im- 
mediately send the eight volumes, charges prepaid, for ten 
days’ use in connection with your work. Don’t bother to send 
any money, We do not want a cent from you until you have 
examined the books and decided that they are a direct route 
to bigger pay. Then you can send us $2 per month for eight 
months. 


McGraw-Hill Book Co., Inc. 
239 West 39th St., New York 
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AND THIS-- 
Electricity, from the simplest principles to complete 


M _H; 
and economical operation of a central station. McGraw-Hill Book Co., 239 W. 39th St., New York 
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Motors, generators, armatures, commutators, trans- ‘ Gentlemen :—-Ple: “a erie r 4 
a. c a geen i t age send me the Library of Practical Elec- 
Sos dy eircuits, currents, switchboards, distribution i tricity (shipping charges prepaid), for 10 days’ free examination. 
: ; : If satisfactory, | will send $2 in ten days and $2 ont} 
. . ee ' ’ ~ ys an 2 per month 
Electrical machinery of every type, installation, until $16 has been paid. [f not wanted, I will write you for 
Operation and repair. _ ' return shipping instructions. 
Wiring for light and power. How to do it mechani- ‘ 
cally perfect, in accordance with the National Electrica} ’ . 
Code. \ NPR. a ews: meen: py PE aut iy @ Gems U olae bw bs emene bos 
Wiring of finished buildings, Wnderwriters’ and muni- ' 
cipal requirements. Iilow to do the complete job from ' ' 
estimating #t, to completion. POUNG + MB CCRR Ty 7 vows: Ort ag att Bo b4-d.t. cle teeta ruwwaléa tue 
_ ILumination in its every phase. The latest and most i 
improved methods of lighting. Lamps and lighting City and State .. ...-.ceers- 
orem yer Tee ea 
A complete course in mathematics as applied to : : 
work. A course which refreshes your mind, and gives WReFe TOIS yO wav eds aed ong ictevewies r 
5 ae of all the shortcuts in figuring. 
ectrical practice complete. Electrical practice as ; 
experts know #& Electrical prictice by. experts. . eeuPaGon ~<aws eres.» ».- - bhp l oda gad ind 1G olin, Ex9-19 : 
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crops and property are destroyed by hail- 
| storms. Not infrequently human beings 

and cattle are killed, due to their :nabilit 
to reach shelte® in time. Of course bach 
ea) occurrences are not very frequent, which 
is explained by the fact that the average size of a hail- 
stone is not much larger than a small hazelnut. But 
hailstones the size of a man’s fist are by no means 
uncommon. Stones weighing two pounds have been 
observed, but these are very rare. But whatever their 
size or weight, hailstones are exceedingly destructive. 
Hurled from a great height, with a powerful wind 
accelerating their own speed, these frozen ice-pellets 
destroy vegetation at an appalling rate annually, Fruit 
on trees, crops and all vegetables are mowed down over 
great areas several times each year. 

In the United States there is an average of over 
three hailstorms a year—Ohio leading with over ten 
such storms annually. Now the curious and outstand- 
ing fact about hailstorms is that nearly all of them 
occur during the summer, and practically none occur 
without thunder and lightning. There is nothing new 
contained in this statement—every child knows it. But 
here the writer would like to inject a new thought: 
namely, that the formation of hailstones is directly due 
to certain and as yet not clearly understood electrical 
processes. In other words, the formation of these 
round ice stones is the product of the electric current 
or static electricity. 

This theory can be upheld by a few very simple 
arguments. In the first place, the height at which hail- 
clouds move is very low—never. high enough to permit 
water to freeze. Proof: During all hailstorms rain 
always falls amid the hailstonés, and this rain is quite 


— 


Sy 
a a Stl 
Ap wai VERY year millions of dollars’ worth of 


ill 
— 





PU 


ee 


CORE dee! 


i 
eal 


mite 


ay = 


a 



































| 
{ 


IMA 


pane aee 










EN 





Contents for SEPTEMBER, 1919 


a 


rn Orr 


No. 5 


THE MYSTERY OF ATMOSPHERIC ELECTRICITY............ 416 
By Rogers D. Rusk, M.A. 
EXPERIMENTS IN PHYSICS—-NO, 2, ILLUSIONS............-. 417 


hn J. Furia. 


By Fa A.M. 
PR CHEMICAL EXPERIMENTS—PART 2—CLEANING 


ND WASHING AGENTS, by Albert W. Wilsdon.............. 418 
THE CONSTRUCTOR—THERMO-ELECTRICITY EXPERIMENTS. 419 
y Thomas W. Benson. 
MAKING A MACHINE FOR TELEGRAPHING PICTURES....... 421 
By Leroy F Leishman. Telephotographic Expert. 
HOME-MADE COMPOUND MICROSCOPE, by Carl F. Muckenhoupt 422 
EXPERIMENTAL MECHANICS—MACHINE SHOP PRACTISE, 
THE REAMER, Continued. by Samuel D. Cohen................. 423 
“HOW TO MAKE IT” PRIZE CHINE | a ccwon bbodlh abd ot bORens 424 
WRINKLES, FORMULAS AND RECIPES, Edited by S. Gernsback.. 425 
RADIO DEPART MENT—“FOG WARNING” RADIO TELEPHONE 426 
NEW 1 K.W. QUENCHED GAP TRANSMITTER, by Lester F. Ryan 427 


VACUUM VALVE CONSTRUCTION, y R. H. Shaw.............. 429 
THE HOW AND WHY OF RADIO APPARATUS—NO. 12, RADIO 
ANTENNA CONSTRUCTION, by H. Winfield Secor........... 430 
ECCENTRIC ANTENNAE, by Eugene Dynner..............2..055. 432 
LATEST PATENTS DIGEST |. cece oii cee heees Peaeede a s¥e4ss 433 
AMATEUR LABORATORY PHOTO CONTEST................... 434 
SCIENCE IN SLANG—THE ALTERING OF ALTERNATING CUR- 
RENT, by Pmerson Basterling.. .. 00... cee cece eee audes 435 
THE ORACILE—QUESTION AND ANSWER COLUMN.......... 436 
DEVELOPING AN IDEA, by Nelson Hall..............60....0.005. 455 


“o 


Wing 


UNA andaeagdaaatifenbteatyz, 


P tslnuaaggacdgennpaoneegepees 








— 


ih oe 





3 
ATTY 


oS 


N 










Mk tic 


eel 
ee a 
4 


arent 


pens 





- 


warm. If the hail were formed by a sudden cold air 
wave, as our text-books want us to believe, where do 
the warm raindrops come from—or why does it not 
snow at least? However, it never does, particularly 
during the summer season. 

But this is not all of the story. According to Jaentr, 
who investigated the subject thoroly, each hailstone is, 
as a rule, composed of a mass of mixed snow and ice 
in whose interstices there is held a gas—probably air 
or oxygen—powerfully comprest within the central 
cavity. If the hailstone is opened under water, the 
enclosed gas is seen to expand. According to Jaentr 
this gas is held under a pressure of as high as fifty 
atmospheres! We know that cold alone cannot produce, 
such a result, but we do know that the ¢iectrical cur- 
rent under certain favorable circumstances can and 
does produce cold. However, we admit that our present 
knowledge is not sufficient to permit of a clear under- 
standing of the complicated processes that take place 
in the formation of a hailstone. It should be a fruitful 
field for the investigator. 

This brings us to a remedy for hailstorms. Many 
methods have been tried in the past to prevent these 
destructive storms—notably cannonading the clouds tn 
France, Austria and Italy. No relief whatsoever was 
had. 

But if we once admit the electrical nature of hail- 
storms and fully prove it, the remedy should be simple. 
Huge kites, larger than those built up to now and 
capable of carrying a thick, stranded copper cable, 
should be sent aloft immediately when storm clouds 
gather. At a ridiculously low cost a dozei such kites, 
spaced a mile apart, could draw the electrical charge to 
earth, thus emptying the clouds of their danger. It 
is worth a trial at least. H. GERNSBACK. 
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“The yes yee eS s too or Fmt: a ee FA ae pendons revelation’ 


‘OME men and women seem to attract suc- 
cess, power, wealth, health and attainment 
with very little conscious effort; others conquer 
with great difficulty, still others fail altogether 
to reach their ambitions, desires and ideals. 


Why is this sor 


“The Master Key” will tell you why. No one 
can read it and not be a changed man or woman. 
None but who will emerge from its magic pages 
with a firmer grasp of the future—a surer under- 
standing of what he can do. 





“The Master Key” is a key with which many 
are converting loss into gain, fear into courage, 
despair into joy, hope into fruition. 


A copy of this magnificent, richly bound 128 page book will be sent to you, with- 
, out cost or obligation of any kind, if you address 


Charles F. Haanel, 423 Granite Bldg., St. Louis, Mo. 


You denefit, by nitoning the “Blectri eal, Bxpen nter’4, when writing to .edvestisers 
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The Worid’s Greatest 
ELECTRICAL BOOKS 


T’S no longer necessary to serve an apprenticeship or go to school to learn 
electricity. With this new library of PRACTICAL APPLIED ELECTRICITY 


you learn right at home—in your spare time without interfering with your present work. 
You can pick out any good, paying job that requires a trained man and fit yourself to fill it ina 
very short time by spending an hour or two a day with these books. There’s no tiresome lessons 
and a lot of higher mathematics for you to wade through. No theory and historical data that you 

will never use. Nothing but plaiu English and common everyday figures anybody can understand. 
It’s a home study course for the beginner and a handy reference guide for the expert combined. 


Here is What You Learn 


Here are 100 different subjects selected at random from the 
eight big volu_nes. This is just a small part of the total number 


of things explained. Several thousand propositions are treated. 
VOLUME I. Elements of Electricity: 


r 































Magnetism — Static Electricity—Current 
Electricity — Battery Circuits — Electro- 
magnets—Principles of Dynamos and Mo- 
tors—Induction Coils—Telephone Prin- 
ciples. Principles of D.C. Dynamos: Field 
Magnets— Armatures — Voltage Regula- 
tion. Principles of D.C. Motors: Com- 
parison with Generator — Operation — 
Design. Storage Batteries: Mainten- 
ance—Commercial Applications. 


VOLUME Il. Alternating Current 
Machinery: Instruments—Armature 
Windings — Regulation — Output — 
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Tests—Commercial Types—A.C. to D.C. 
Current — Converters — Switchboards — 
Synchronizers. 


VOLUME IH. D. C. Dynamo Design: 
Efficiency—General Principles. Armature 
Winding: Calculations. Design of Small 
Motors: D.C. Design—A. C. Design—In- 
duction Motor Design. Transformers: 
Operation—Efficiency—Construction. 


VOLUME IV. Electrical Measurements 
and Meter Reading: Instruments—Meth- 
ods—Voltage—Current —Testing —Watt- 
Hour Meters. Electromagnets and Induc- 
tion Coils: Design—Types. Industrial 
Controllers: Troubles— Automatic—Hand. 
Electric Elevators: Motor De- 
sign — Control —- Transmission. 
Railway Signaling: Types. 


VOLUME V. Interior Electric 
Wiring: Exposed — Knob and 
Tube Work—Wood Molding— 
Metal Molding—Conduit— 

Cable—Estimating— 
Fixture and 


Fixture Wiring—Theatres— Moving Pic- 
tureMachines—Materials. Underwriters 
Requirements: National Electric Code— 
Outside Wiring: High-tension Lines— 
Ground Circuits—Controlling and Protect- 
ing Devices. 


VOLUME VI. Electric Lighting: Plan- 
ning Systems — Cost — Estimating. Inte- 
rior Lighting: Offices—Stores—Windows 
—Factories—Residences. Exterior L ght- 
ing: Railway Car Lighting: Material— 
Maintenance. Applied Electrochemistry: 
Electric Furnaces— Metal! Refining. 


VOLUME VII. Power Stations: Cost— 
Equipment—Location. Switchboards: Wiring Dia- 
grams—Connections. Management of Dynamos 
and Motors: Connection Diagrams—Operation— 
Trouble. Electric Welding. 


VOLUME VIIL Electric Transmission 
Lines: Line Calculations—Voltage Regulations— 
onductors —: Construction—In- 

sulation, Distribution Systems: 
Design of Circuits—Laying Out 
Systems — City and Country 
Distribution. Electric Rail- 
ways: Motors— Trolleys— 
Car Wiring Systems— Me- 
chanics. Power Plants: 
Construction, etc. 
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Electricity of Tomorrow 
Very Latest Methodsa 


HIS is the 1920 edition—new from cover to cover—every one of the eight big volumes ) 
is chuck full of the latest methods and discoveries in this fascinating field. 27 of the 
greatest electrical engineers and experts in the business wrote these books just to help 

you who are interested in electricity realize your ambitions. To make you successful. It’s not 

one man’s ideas and experience, but the combined knowledge of the world’s greatest electrical 

master minds, The seven volumes bound in genuine, flexible American Morocco, contain 3800 

pages and more than 3000 pictures, diagrams, etc., illustrating everything known to electricity. See 

the list of things the books teach you—the list of big jobs that are open to men with the“know how” 
and our FREE offer that puts the whole set in your home for a week without costing you a cent. 


Bic Pay for Trained Men 


Jobs paying from $1500.00 to $5000.00 yearly are waiting for men 
who can qualify as Electrical Engineers— Substation Operators — 
Trouble Men—Switchboard Operators—Dynamo Tenders—Electricians 


Practical Knowledge fieciciyisthegrcatest If you aretrained G@QQd Jobs Waiting 


‘ force in the world andit in some branch of 

Always in Demand is cowing bigger and electricityyouwill for Men Who Know 
bigger every day. The never havetolook 

multitude of uses it is now put to and the marvelous things it does for ajob. The job and the big pay that goes with it will be 
for us is as nothing compared to what it will be in a few yearsfrom looking for you. You can’t dodge a good job if you have 
now. Just think what it means to usin our simple daily life. Itruns the “know how” under your hat. Don’t go along year after 
our street cars and automobiles. It makes the telephone andtele year depending on a small raise now and then. it takesa 
graph possible. It lights our homes and gives us the “movies” too. _ lifetime to get you anywhere that way. Learn electricity 
Thousands of men—highly paid men—are needed to handle this and JUMP ahead. Let these 27 great engineers help you 
wonderful force. Why don’t you get into this big paying on your way with their books. Sending the coupon be- 
field now? low is your first jump on the road to real success. 


FREE Examination~No Risk 


You can have this wonderful library to use in your own home or shop for a whole week FREE. It won't cost you one 
cent. DON’T SEND ANY MONEY. §Just fill out and mail the coupon today and the entire set of eight volumes 
will come to you by express collect. You be the judge and find out for yourself what the books will do for YOU. 

Use them as you please. Go into every volume thoroughly. Show them to your friends and get their opinion. 
Then, if you have any doubt about their value, send them back at our expense; you won’t owe us anything. 
If you like the books after a week’s examination, you pay us only $2.00 and the same amount every 
month until $24.80 is paid. This is only 50 cents a week or 7 cents 
aday. Most of us waste more than this every day of our 
lives. Can you afford to pass up a better job and higher 
wages when it costs only 7 cents a day for a short 
time to get it? Of course you can’t. Mail 

the Coupon Now—TODAY. 


Special Offer! 


A membership in this Society 
costs $12.00 a year, but we will 
give a one year membership 
FREE to everyone who buys a set of 
these books. This gives you the right 
to consult the engineers the Society re- 
tains on any electrical subject at any time. a 
Write as often as you please. Ask as il , 
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CONTENTS OF 
SEPTEMBER ISSUE: 


Grand Opera by Wireless. 
By s. Gernsback. 


Guarding the Ether During the War. 
By P H. Boucheron. 


Construction of an Audion “B” Storage 
Battery. By Herbert Webb. 


Static Eliminator of Considerable Merit. 
By Edgar Terrain Johnstone. 


Wireless Telegraphy with the Canadians 
at the Front. By J. W. Caucor. 
The Double Deck Receiver. 
A. B. C. of Wireless Reception. 
By H. K. Dunn. 
The Latest Design Antenna Switch. 


The Lure of Radio. 
Some Real Ideas. 
Wrinkles for the Experimenter. 
By W. Hanlon. 
A Pocket Size Receiver. By J. E. Aiken. 
Value of the Radio Compass. 
By L. A. Pollock. 
Use of Screws, Drills and Taps in Radio 
Construction. By J. Stanley Brown. 
Junior Radio Course—Lesson 1. 


By E. T. Jones. 
Club Gossip. 
Questions and Answers. 


By E. T. Jones. 
By Eugene Dynner. 


With its third issue RADIO AMATEUR NEWS holds the field undisputedly as the 
greatest radio magazine in print today. In point of circulation, number of articles, 
illustrations, RADIO AMATEUR NEWS now leads all other wireless magazines. Take 
for instance the August issue with its forty-eight pages; there were thirty-nine separate 
purely radio articles and 115 illustrations. Over twenty thousand copies were printed 
and circulated. 

Each issue of the RADIO AMATEUR NEWS now contains 48 pages (or more) 
and an artistic cover in two colors. The illustrations average 125 every month and 
there are from 40 to 50 up-to-date articles, some by our biggest radio scientists, in 
every issue. . vee 

RADIO AMATEUR NEWS is the greatest and biggest radio magazine in print today. 

RADIO AMATEUR NEWS is the only INDEPENDENT monthly wireless maga- 
zine in existence. It caters to no commercial interests—it has no boss save its readers. 
It is “different”—it has the latest radio news. It is a scientific magazine but it caters 
largely to the RADIO AMATEUR—it is by and for the Amateur. It is publisht by 
the publishers of the ELECTRICAL EXPERIMENTER, but there will be no dupli- 
cation of articles in the two magazines. Both are entirely different—but both together 
will give you ALL the radio news of all the world. Whether you are a professor or 
an Amateur, get a sample copy or order it from your Newsdealer today. 


Junior Radio Course ® © Ta2ONES caitor 


isti vy new feature begins with the September issue in Our new Junior Radio Course. 
In Bo Geo tees No. 1 will a cat complete. This course is intended for the beginner and 
everything presented will be in plain English, even the merest tyro in radio will find no trouble 
in understanding and assimilating the knowledge. The series is a very important one and 
nothing like it has ever appeared in print before. Everyone owes it to himself in this new age 
to know something about wireless and this course will enlighten all laymen. Profusely, illustrated 


with pictures that anyone can understand. 
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SPECIAL OFFER 


Gentlemen: 


Please enter my subscription for RADIO AMATEUR 
NEWS for the term of one year for which I enclose 
herewith $1.50. For this you will send to me im- 
mediately your great Wireless Course, containing 160 
pages. 350 illustrations. size 6% x 10” with fine 
flexible cloth cover, I have added 5e extra for postage. 

have written my name and address in margin 
below.) 


I 
Radio Digest. $ I 50 SAMPLE 
Latest Radio Patents. A Year COPY 
TODAY 


Junior Section. Canada and Forelgn 
$2.00 A Year 
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Camparay 
Stygias” 


Miss Evelyn Gosnell 
in “Up in Mabel’s Room’ 


HE greatest asset any man can pos- 

sibly have is the faculty for making 

people like him. It is even more 
important than ability. 

The secret of making people like you 
lies in your ability to understand the emo- 
tional and mental characteristics of the 
people you meet. 

Did you know that a blonde has an 
entirely different temperament than a 
brunet ?—that to get along with a blond 
type you must act entirely different than 
you would to get along with a brunet? 

When you really know the difference 
between blonds and brunets, the differ- 
ence in their characters, temperaments, 
abilities and peculiar traits you will save 
yourself many a mistake—and you will 
incidently learn much you never knew 
before about yourself. 


aK *K *K o * * * 


peu GRAHAM was a blond, and not 
until he learned that there was all the 
difference in the world between the character- 
istics Of a blond and those of a brunet did he 
discover the secret of making people like him. 

Paul had been keeping books for years for a 
large corporation which had branches all over 
the country. It was generally thought by his 
associates that he would never rise above that 
job. He had a tremendous ability with figures 
—could wind them around his little finger—but 
he did not have the ability to mix with big 
men; did zof know how to make people like 
him. 

Then one day the impossible happened. 
Paul Graham became popular. 

Business men of importance who had for- 
merly given him only a passing nod of ac- 
quaintance suddenly showed a desire for his 
friendship. People—even strangers—actually 
went out of their way to ao things for him. 
Even he was astounded at his new power over 
men and women. Not only could he get them 
to do what he wanted them to do, but they 
actually anticipated his wishes and seemed 
eager to please him. 

From the day the change took place he began 
to go up in business. Now he is the Head 
Auditor for his corporation at an immense 
increase in salary. And all this came to him 
simply because he learned the secret of making 
people like him. 

You, too, can have the power of making 
people like you. For by the same method 
used by Paul Graham, you can, at a glance, tell 
the characteristics of. any man, woman or 
child—tell instantly their likes and dislikes, and 
YOU CAN MAKE PEOPLE LIKE YOU: 
Here is how it is done. . 

Everyone you know can be placed in one of 
two general types—blond or brunet. There 
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Are You a 


Blond? 


The Secret of Making 


People Like You 


is as big a difference between the mental and 
emotional characteristics of a blond and those 
of a brunet as there is between night and day. 
You persuade a blond in one way—a brunet 
in another. Blonds enjoy one phase of life— 
brunets another. Blonds make good in one 
kind of a job—-brunets in one entirely different. 

To know these differences scientifically is the 
first step in judging men and women; in get- 
ting on well with them; in mastering their 
minds; in making them like you; in winning 
their respect, admiration, love and friendship. 

And when you have learned these differences 
—when you can tell at a glance just what to 
do and say to make any man or woman like 
you, your success in life is assured. 


For example, there’s the case of a large man- 
ufacturing concern. Trouble sprang up at one 
of the factories. The men talked strike. 
Things looked ugly. Harry Winslow was sent 
to straighten it out. On the eve of a general 
walkout he pacified the men and headed off 
the strike. And not only this, but ever since 
then, that factory has led all the others for 
production. He was able to do this, because 
he knew how to make these men like him and 
do what he wanted them to do. 


Another case, entirely different, is that of 
Henry Peters. Because of his ability to make 
people like him—his faculty for “getting under 
the skin” and making people think his way, 
he was given the position of Assistant to the 
President of a large firm. Two other men, 
both well-liked by their fellow employees, had 
each expected to get the job. So when the out- 
side man, Peters, came in, he was looked upon 
by everyone as an interloper and was openly 
disliked by every other person in the office. 


Peters was handicapped in every way. But 
in spite of that, in three weeks he had made 
fast friends of everyone in the house and had 
even won over the two men who had been 
most bitter against him. The whole secret is 
that he could tell in an instant how to appeal 
to any man and make him well-liked. 

A certain woman who had this ability moved 
with her family to another town. As is often 
the case, it is a very difficult thing for any 
woman to break into the chill circle of society 
in this town, if she was not known. But her 
ability to make people like her soon won for 
her the close friendship of many of the “best 
families” in the town. Some people wonder 
how she did it. It was simply the secret at 
work—the secret of judging people’s character 
and making them like you. 


ov realize, of course, that just knowing 
the difference between a blond and a 
brunet could not accomplish all these wonder- 
ful things. There are other things to be taken 
into account. But here is the whole secret. 
You know that everyone does not think 
alike. What one likes another dislikes. What 
pleases one offends another. And what offends 
one pleases another. Well, there is your cue. 
You can make an instant “hit” with anyone, 
if you say the things they want you to Say, 
and act the way they want you to act. Do 
this and they will surely like you and believe 
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Wallace Reid 
Star in “The Vailey of the Giants” 
A Paramount-Artcraft Picture 


in you and will go miles out of their way to 
PLEASE YOU. 

You can do this easily by knowing certain 
simple signs. In addition to the difference in 
complexion, every man, woman and child has 
written on them signs as distinct as though 
they were in letters a foot high, which show 
you from one quick glance exactly what to 
say and to do to please them—to get them to 
believe what you want’ them to believe—to 
think as you think—to do exactly what you 
want them to do. 

Knowing these simple signs is the whole 
secret of getting what you want out of life— 
of making friends, of business and social ad- 
vantage. Every great leader uses this method. 
That is why he IS a leader. Use it yourself 
and you will quickly become a leader—nothing 
can stop you. 

You have heard of Dr. Blackford, the Mas- 
ter Character Analyst. Many concerns will 
not employ a man without first getting Dr. 
Blackford to pass on him. Concerns such as 
Westinghouse Electric and Manufacturing 
Company, Baker, Vawter Company, Scott 
Paper Company and many others pay Dr. 
Blackford large annual fees for advice on Ueal- 
ing with human nature. 

So great was the demand for these services 
that Dr. Blackford could not even begin to fill 
all the engagements. So Dr. Blackford has 
explained the method in a simple, seven-lesson 
course, entitled, “Reading ‘Character at Sight.” 
Even a half hour’s reading of this wonderful 
course will give you an insight into human na- 
ture and a power over people which will sur- 
prise you. 

Such confidence have the publishers in Dr. 
Blackford’s course, “Reading Character at 
Sight,” that they will gladly send it to you 
on approval, all charges prepaid. Look it over 
thoroughly. See if it lives up to all the claims 
made for it. If you do not want to keep it, 
then return it and the transaction is closed. 
And if you decide to keep it—as you surely 
will—then merely remit five dollars in fyll 
payment. 

Remember, you take no risk, you assume 
no obligation. The entire course goes to you 
on approval. You have everything to gain— 
nothing to lose. So mail the coupon NOW, 
and learn how to make people like you, while 
this remarkable offer is still open. 

— —FREE_EXAMINATION COUPON 


Independent Corporation 
Publishers of The Independent Weekly 


Dept. B-1109, 119 West 4oth Street, New York 


You may send me Dr. Blackford’s Course of 
seven lessons entitled “Reading Character at 
Sight.” I will either remail the course to you 
within five days after its receipt, or send you $5 
in full payment of the course. 


Name 


Address 
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It contains the follow- 
ing 44 chemicals: 


Alum Ale(SO,)s, (NH,)2SO, 

Antimony (powdered) (Sb) 

Ammonium Aqua 
(NHs-+H-:0) 

Ammonium Carbonate 
(NH,)2 COs; 

Ammonium Chloride (NH,C)) 

Ammonium Sulphate 
(NH,)2 SO, 

Barium Chloride (BaClo) 

Boric Acid (HsBO,) 

Brimstone (Sulphur) (S) 

Calcium Chloride (CaCl,) 

Calcium Oxide (CaO) 

Calcium Sulphate 
(CaSO,2H,0). 

Charcoal (Carbon) (C) 

Chloride of Zinc (ZnC}i.) 

Copper Sulphate (CuSO,) 

Ferrous Sulphate (FeSQ,) 

Ferrous Sulphide (FeS) 

Glycerol] (Glycerine) 
C3Hs(OH)s 

Hydrochloric Acid (HCl) 

lodine (1) 

Iron Chloride (FeCl) 

Iron Oxide (FeO; 

Lead Acetate Pb (C.2H;0.) 

Litmus Paper 

Magnesium Carbonate 
(MgCOs) 

Manganese Dioxide (MnOgz) 

Mercury (Quicksilver) (Hg) 

Nickel Chloride (NiCl,) 

Oxalic Acid (H,C.0,) 

Sodium Bicarbonate 
(NaHCO;) 

Sodium Borate (NaBO,) 

Sodium Carbonate (Na,CO,) 

Sodium Chloride (NaCl) 

Sodium Nitrate (NaNOs) 

Sodium Phosphate 
(Na,HPO,) 

Sodium Sulphate (Na.SO,) 

Sodium Sulphite (Na,SO;) 

Stannous Chloride (SnCl,) 

Sulphate of Nickel (NiSO,)} 

Sulphate of Zinc (ZnSO,) 

Sulphuric Acid (H.SO,) 

Tin (Granulated) (Sn) 

Zinc (Metal) (Zn) 

Zinc Carbonate (ZnCO;) 


The following apparata 
are furnished: 
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“The Joy of Father and Boy.” 


Chemical Laboratory 


We present herewith to our friends our new E. I. Co. Chemical Labora- 
tory which contains real chemicals and apparata to perform real chemical 
experiments. This outfit is not a toy, put up merely to amuse, but a 
practical laboratory set, with all the chemicals, apparata and reagents 
necessary to perform real work and to teach the beginner all the secrets 
of inorganic chemistry. With this outfit we give free a book containing 
a Treatise in Elementary Chemistry, useful data and recipes, and 100 
instructive and amusing experiments. 


DESCRIPTION OF THE OUTFIT: 


The outfit consists of forty-four (44) Chemicals all 
C. P. (chemical pure) put up in appropriate wooden 
boxes, glass bottles, and hermetically closed jars. The 
acids are put up in glass hottles, with ground-in glass 
stoppers and there is a sufficient quantity of chemicals 
supplied (mostly one to two ounces) enough to make 
dozens of experiments with each. See list of Chemi- 
cals herewith. 

The apparata furnished are all of the best obtainable 
make and of standard laboratory size and shape. .; 
list of the 17 pieces of apparata furnished with this 
outfit is printed also herewith. 

The Instruction book is a real Chemistry Course 
for the Beginner. Some of the Contents are: Divi- 
sion of Matter: This is a Treatise on Elementary 
Chemistry and deals with the theory of the Ele- 
ments, Molecules and Atoms, etc. Chemical Nomen- 
clature: This explains in simple language the deri- 
vation of the chemical names of the Elements and 
their compounds. There is a chapter on Laboratory 
Operations; Glass Working; First Aid; -Fire Ex- 
tinguishers; Experimenters’ Aphorisms, etc. 


A good part of the book is devoted to Weights and 
Measures. The Metric System, the English system 
and the U. S. System are fully explained. 


The following tables are furnished: Symbols and 
Atomic weights of the Elements; Measures of Weights. 
Volume, Capacity and Length; Per Cent solutions; 
Conversion of Measure expressed in parts; Poisons 
and their antidotes; Technical and common name of 
chemical substances; Formulas for Cleaning various 
substances, etc., etc. 


Among the 100 Experiments are: 


How to make chemical tricks; How to make invisible 
and magic inks; How to test flour; How to test soil; 
How to Make Chlorine Gas and smoke (German War 
Gas); How to bleach cloth and flowers. How to pro- 
duce Oxygen and Hydrogen; How to make chemical 
colors; How to test Acias and Alkalies and hundreds 
of interesting hints and formulas. 


One Standard Washbottle I ZpEEES nl 

One Standard Was (Can be shipped by Exp only. ) 

One Conical Glass Measure 

One Erlenmeyer Flask 

One Glass Funnel 

One Delivery Tube 

Six Assorted Test-Tubes 

One Test-Tube Holder 

Ten Sheets of Filter Paper 

One Glass Dropper 

One Spoon Measure 

Glass Tubing 

One book containing Trea- 

tise on Elementary Chemis- 

try and 100 Chemical Ex- 

periments to be performed 
with this outfit, 


The price is still $5.00. Shipping Weight 10 lbs. 
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TRADE MARK 


“THE LIVIEST CATALOG IN AMERICA” 
Our big, new electrical cyclopedia No. 20 is waiting for 
you. Positively the most complete Wireless and electrical 
catalog in print today, 176 Big Pages, 400 illustrations. 


“ELECTRO IMPORTING COMPANY 
234 Fulton St., New York City 


I enclose herewith 6 cents in stamps or coin, tw 
cover postage, for which please gend me your Jatest 


y i 
on = , Cyelopedia Catalog No. 20 as deseribed. 3090 instruments and apparatus, etc. Big “Treatise on 
a / NAME .. Wireless Telegraphy.” 20 FREE coupons for our 160-page 
S OF ADDRESS FREE Wireless Course in 20 lessons. FREE Cyclopedia 
a al. q ee . ‘ , ka Grade, "oir i j 
Se S pet Ade STATE. . EE, 4-19 No. 20 measures 7x5%4". Weight % Ib. Beautiful stiff 


covers. 
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“Out they came, the financier patting Preston on the shoulder ine 


‘Come to see me as often as you can, 


Mr. Preston. and remember that IH back you to the limit.” 


The Most Convincing Talker 


Everywhere this man goes, people shower him with favors and seek his friendship. 
other people ask for and are refused, he gets instantly. 


ET me ask you this: There is a big busi- 
ness deal to be put through. It involves 
millions of dollars. Putting it through depends 
wholly on one thing—getting the backing of 
a great financier. 

But this man is bitterly opposed to your idea 
and to your associates. Seven of the most able 
men and women in all America have tried to 
win over this financier. They failed dismally 
and completely. 

Now, could you, 2 total stranger to this 
man, walk in on him unannounced, talk for 
less than an hour, and then have him take 
your arm as a token of friendship, and give 
you a2 signed letter agreeing to back you to the 
limit ? 

Could you? 





STOUNDING? Yes! But it IV 4S done. And 
I’ll tell you how. Here is the way it all came 
about. For a long time the directors of our com- 
pany had felt the handicap of limited capital. We 
had business in sight running into a million dollars 
2a month. But we couldn’t finance this volume of 
sales. We simply had to get big backing, and that 
was all there was to It. 

Because of trade afhliations, one man—a great 
financier in New York—controlled the situation. 
Win him over and the rest was easy. But how to 
win him?—that was the question. No less than 
five men and two women—all people of influence 
and reputation—had tried. They were all repulsed 
—turned down cold and flat. 

You know how a thing of this sért grows on you 
and how hitter utter defeat is. Well, we were 
talking it over at a board meeting when one of our 
directors announced that he knew of only one man 
who could possibly put through the deal—a man 
by the name of Preston. 

So it was agreed that Preston was to be sounded 
out at luncheon the following day. He proved to 
be a fine type of American. At 34 years of age he 
had become president and majority stockholder of 
a thriving manufacturing business rated at three- 
quarters of a million dollars. 

Preston was deeply interested, as anyone would 
be over the prospect, of closing such a big deal. 
The director in question said casually, “Why don’t 
you run down to New York and take a shot at it, 
Preston ?’? Preston looked out of the window for a 
moment, and then quietly answered, “You're on.” 





WENT along with Preston simply as a matter 

of form to represent our interests. Aboard 
the 10:25 train out of Chicago we headed for the 
smoker and got to talking with the crowd there. 

Then I noticed something. Preston had domt- 
nated them all. Everyone was eagerly hanging on 
his words, and looking at him with open admira- 
tion. No sooner would he stop talking than one 
of the men would start him up again. And as the 
men dropped off at stations along the way they 
gave Preston their cards, with pressing invitations 
to look them up. No douht about it, Preston was 
T H E man ahoard that car. 

The colored porter, too, came under his sway. 
For that night, when the herths were being made 
up, the porter came unasked to Preston, told him 
that his berth was right over the car trucks, and 





I Ewer Met 


insisted upon changing it to a more comfortable 
one. 

And so it went all the way to New York. Every- 
one who met Preston took a great liking to him 
the instant he spoke. They seemed to be eager 
for his companionship—wanted to be with him 
every minute, openly admired him, and loaded 
him with favors. 

Even the usual haughty room clerk at the hotel 
showed a great interest in Preston’s welfare. He 
showered us with attention while a long line of 
people waited to register. 

The next morning we called on the great fi- 
nancier—the man who was so bitterly against us 
and had flatly turned down seven of our shrewd 
influential representatives. 

I waited in the reception room—nervous, rest- 
less, with pins and needles running up and down 
my spine. Surely Preston would meet the same 
humiliating fate? 

But no! In less than an hour out they came, 
arm in arm, the financier patting Preston on the 
shoulder in a fatherly sort of way. And then I 
heard the surprising words, “Come to see me as 
often as you can, Mr. Preston, and remember that 
l’ll back you to the limit!’ 


T the hotel that night sleep wouldn’t come. 
I couldn’t get the amazing Preston out of my 
thoughts. What an irresistible power over men’s 
minds he had. Didn’t even have to ask for what 
he wanted! People actually competed for his at- 
tention, anticipated his wishes and eagerly met 
them. What a mant What power! . . . Then 
the tremendous possibilities of it all—think what 
could be done with such power! 

What was the secret? For secret there must be. 
So the first thing next morning I hurried to Pres- 
ton’s room, told him my thoughts, and asked him 
the secret of his power. 

Preston laughed good-naturedly. ‘‘Nothing to 
it—I—well—that—is—”’ he stalled. “I don’t like 
to talk about myself, but I’ve simply mastered the 
knack of talking convincingly, that’s all.” 

“But bow did you get the knack?” I persisted. 

Preston smiled, and said, “Well, there’s an_or- 
ganization in New York that tells you exactly how 
to do it. It's amazing! There’s really nothing to 
study. It’s mostly a knack which they tell you. 
You can learn this knack in a few hours. And tn 
less than a week it will produce definite results in 
your daily work. 

“Write to this organization—The Independent 
Corporation—and get their method. They send it 
on free trial. J’ll! wager that in a few weeks from 
now you’ll have a power over men which you never 
thought possible . but write and see for your- 
self.” And that was all I could get out of the 
amazing Preston. 





HEN I returned home I sent for the method 
Preston told me about. It opened my eyes 
and astounded me. Just how he had won over 
the financier was now as clear as day to me. I 
hegan to apply the method to my daily work. and 
soon I was able to wield the same remarkable 
power over men and women that Preston had. 
I don’t like to talk about my personal achievements 
any more than Preston does, but I’ll say this: 
When you have acquired the knack of talking 
convincingly, it’s easy to get people to do anything 
you want them to do. That's how Preston im- 
pressed those people on the train—how he got 
special attention from the hotel clerk—how he won 
over the financier—simply by talking convincingly. 
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Things which 


How he does it is told in this amazing story. 


This knack of talking convincingly will do won- 
ders for any man or woman. Most people are afraid 
to express their thoughts; they know the hunmilia- 
tion of talking to people and of being ignored with 
a casual nod or a “yes” or “no.”’ But when you can 
talk convincingly, it’s different. When you talk 
people listen and listen eagerly. You can get people 
to do almost anything you want them to do. And 
the beauty of it all is that they think they are 
doing it of their own free will. 

In committee meetings. or in a crowd of any sort 
you can rivet the attention of all when you talk. 
You can force them to accept your ideas. It helps 
wonderfully in writing business letters — enables 
you to write sales letters that amaze everyone by 
the big orders they pull in. 

Then again it helps in social life. Interesting 
and couvincing talk is the basis of social success. 
At social affairs you'll always find that the convinc- 
ing talker is the centre of attraction. and_ that 
people go out of their way to “‘make up” to him. 

Talk convincingly and no man—no matter who 
he is—will ever treat you with cold, unresponsive 
indifference. Instead, you’ll tmstantly get under 
his skin, make. his. heart glow and set fire to his 
enthusiasms. Talk convincingly and any man— 
even a stranger—will treat you like an old pal and 
will literally take the shirt off his back to please you. 

You can get anything vou want if you know how 
to talk convincingly. You've noticed that in busi- 
ness ability alone won’t get you much. Many a 
inan of real ability, who cannot express himseit 
well. is often outdistanced by a inan of mediocre 
ability who knows how to talk convincingly. 
There’s no getting away from it, to get ahead— 
merely to hold your own—to get what your 
ability entitles you to, you've got to know how to 
talk convincingly! 





Vis method Preston told me about is Dr. Law’s 
“Mastery of Speech,” published by the Inde- 
pendent Corporation. Such confidence have the 
publishers in the ability of Dr. Law’s method to 
make you a convincing talker that they will 
gladly send it to you wholly on approval. 

You needn’t send any money—not a cent. 
Merely mail the coupon, or write a letter, and the 
complete Course ‘Mastery of Speech,’’ will be sent 
you by return mail, al] charges prepaid. If you are 
not entirely: satisfied with it, send it back any time 
within five days after you receive it and you will 
owe nothing. 

But if it pleases you, as it has pleased thousands 
of others. then send only five dollars in full pay- 
ment. You take no risk. You have everything 
to gain and nothing to lose. So mai] the coupon 
now before this remarkable offer is withdrawn. 


Independent Corporation 
Publishers of the Independent Weekly 


Dept L1109 119 W. 40th St. New York 


Please send me Dr. Frederick Houk Law’s “Mas- 

tery of Speech,.’”’ a Course in Business Talking and 
Public Speaking in eight lessons. I will either re- 
mail the Course to you within five days after its 
receipt, or send you $5 in full payment of the 
ourse. 
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i i i Is Highly !luminated 
The Latest in “Silhouette Movies.” They Are Made from Life in the Manner Here illustrated. The Stage Screen 
from the Rear and the Actors Appear Before It Drest in Black Clothes. The Camera Car Can Be Rapidly Mow Ec a ee ae dle 
Studio Stage by Means of an Electric Motor Attached to the Car Axle and Controlled by the Operators or a Third Man . 

ls Supplied the Motor Thru a Third Rall, 
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Master Electricity By 
Actual Practice 


The only way you can become an expert is by doing the 
very work under competent instructors, which you will be 
called upon to do later on. In other words, learn by doting. 
That is the method of the New York Electrical School. 


Five minutes of actual practice properly directed is worth 
more to a man than years and years of book study. Indeed, 
Actual Practice is the only training of value, and graduates 
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Produce the weird and unusual effect of Silhouettes could be produced by shad- Which — brilliantly illuminate the rear 
black people moving in a black world, they ows thrown on a light screen. Shadows, side of the transparent screen. The ar- 
are most suitable for comic pictures. however, do not produce a sufficiently sharp rangement is such as to Prevent shadows 
unage. Gilbert’s from falling from actors upon the screen. 
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PHOTO OF LIVE SUBJECT? ~— DRAWN BY GRTIST 7 





method consists rath- 
er of directly photo- 
graphing the actors. 
They present the ap- 
pearance of silhou- 
ettes by having their 
movements performed 
in front of a power- 
fully illuminated 
screen. ‘the method 
used is shown in fig- 
ure 1. Here we have 
a stage upon which 
actors are moving be- 
fore the transparent 


TTA ii ITIVE ETT NTT THT 
IU 
A New Way to Make 
Silhouette Movies. 
The Man in the Pic- 
tures Shown Is Photo- 
graphed as in Fig. 1 
from Life, While the 
Giant Bird and the 
Elephant Are Drawn 
by an Artist in the 
Proper Scale and then 
Photographed. Figs. 2 
and 5 Show the Com- 
bined Effects Clearly. 


screen, behind which 
lights are arranged to 
give the necessary 
‘lumination, but with- 
out throwing direct 
light rays thru the 
screei.. 

The screen forms 
the front of a box or 
small chamber — in 
Which the light is 
produced, but pro- 
jected frorn the white 
painted walls to the 
screen. The side 
wings of this box 
carry banks of pow- 
erful electric lights 


Their position is indicated in figure 1, If 
the lights are of sufficient intensity, pic- 
tures taken by means of a motion-picture 
camera in front of the stage, as shown in 
ngure 1, will be in silhouette. This method 
of producing the pictures presents the ad- 
vantage of giving the actors entire free- 
dom 0. movement, without reference to 
the illuminating arrangement. 


Gilbert’s method admits of various in- 
teresting applications, by which novel ef- 
fects can be produced. Figure 2, f£06r_in- 
stance, shows the picture of a tremendous 
bird eating a man. The actions of the man 
have been actually picturized (to use the 
language of the “movie” industry), as 
shown in figure 3, in a separate film. The 
bird, however, and his “cruel” actions have 
been produced by the pen of an artist ac- 
cording to figure 4. Then both films have 
heen combined into the final working filin, 
higure 2, with its weird impressions. In a 
similar way films, figure 5, of an elephant 
and his trainer have been composed by 
combining figures 6 and 7. The trainer has 
here heen an actual man, but the elephant, no 
matter how natural he may look, has been 
originated by an artist. In this case It 1s 
decidedly more economical to arrive at the 
elephant’s picture by employing the skill 
of an artist than by having an actual ele- 
phant on the stage. 


The background of the picture, consist- 
ing let us say of buildings, is frequently 
produced by having a permanent drawing 
painted on the screen before which the 
actors appear. A picture of this kind is 
illustrated in figure 1. In this case if is 
not necessary to combine two films into 
one, which naturally adds to the produc- 
1101 expenses. It is often possible, how- 
ever, to make the background a natural 
picture, such as a street scene, and this can 
then be combined with a comic silhouette 
picture produced by means of the Gilbert 
process. 


Amn Electric Sign in Mid-Air 


The accompanying illustration shows a 
recent mvention of Mr. Frank H. Ellison, 
of New York City, who proposes an ad- 
vertising scheme susceptible to many ad- 
vertising adaptations whereby two power- 
ful beams of electric light are flashed into 
space at right angles, causing thereby an 
image in the form of an advertisement, 
Hag, etc., to be cast up at the juncture of 
the two beams. The main shaft of light 
may be thrown from a powerful electric 
searchlight projector, or other source of in- 
tense illumination, while the crosswise beam 
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The Accompanying Illustration Shows a New 

Invention, Which Is as Radical as It Is Novel 

in Its Conceptioh. The Inventor Proposes to 

Throw an Image of a Flag or an Advertise- 

ment in Mid-Air at the Interception of Two 

Powerful Beams of Light, as Were IJllus- 
trated. 


il ATR 

projector, carrying the image, may be i the 
form of a stereopticon, in which different 
slides can be placed and quickly changed, 
as desired. In the event that an atmosphere 
containing water vapor, as in the East, ts 
not avatlable it hecomes possible to provide 
an artificial medium for the purpose, by em- 
ploying a small steam generator or boiler 
under the spot where the image is desired. 
A single steampipe or two may be run a con- 
siderable distance above the roof of a high 
building in the vicinity, and when it is de- 
sired to throw the image or script in the 
air, the steam is turned on and thus forms 
a very good medium for the purpose. 
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fatherly sort of way. 
Mr. Preston 


and remember that 
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“Out they came, the financier patting Preston on the shoulder tn @ 


‘Come to see me as often as you can, 
Pi back you to the limit.’” 
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e Most Convincing Talker 


Everywhere this man goes, people shower him with favors and seek his friendship. 
other people ask for and are refused, he gets instantly. 


a me ask you this: There is a big busi- 
ness deal to be put through. It involves 
millions of dollars. Putting it through depends 
wholly on one thing—getting the backing of 
a great financier. 

But this man is bitterly opposed to your idea 
and to your associates. Seven of the most able 
men and women in all America have tried to 
win over this financier. They failed dismally 
and completely. 

Now, could you, a total stranger to this 
man, walk in on him unannounced, talk for 
less than an hour, and then have him take 
your arm as a token of friendship, and give 
you a signed letter agreeing to back you to the 
limit P 

Could you? 


STOUNDING? Yes! But it IV AS done. And 
I'll tell you how. Here is the way it all came 
about. For a long time the directors of our com- 
pany had felt the handicap of limited capital. We 
had business in sight running into a million dollars 
a month. But we couldn’t finance this volume of 
sales. We simply had to get big backing, and that 
was all there was to it. | 

Because of trade affiliations, one man—a great 
financier in New York—controlled the situation. 
Win him over and the rest was easy. But how to 
win him?—that was the question. No less than 
five men and two women—all people of influence 
and reputation—had tried. _They were all repulsed 
—turned down cold and flat. 

You know how a thing of this sért grows on you 
and how bitter utter defeat is. Well, we were 
talking it over at a board meeting when one of our 
directors announced that he knew of only one man 
who could possibly put through the deal—a man 
by the name of Preston. 

So it was agreed that Preston was to be sounded 
out at luncheon the following day. He proved to 
be a fine type of American. At 34 years of age he 
had become president and majority stockholder of 
a thriving manufacturing business rated at threce- 
quarters of a million dollars. 

Preston was deeply interested, as anyone would 
be over the prospect of closing such a big deal. 
The director in question said casually, “Why don’t 
_ run down to New York and take a shot at it, 

reston?” Preston looked out of the window for a 
moment, and then quietly answered, “You're on.” 








I WENT along with Preston simply as a matter 
of form to represent our interests. Aboard 
the 10:25 train out of Chicago we headed for the 
smoker and got to talking with_the crowd there. 

Then I noticed something. Preston had domi- 
nated them all. Everyone was eagerly hanging on 
his words, and looking at him with open admura- 
tion. No sooner would he stop talking than one 
of the men would start him up again. And as the 
men dropped off at stations along the way they 
gave Preston their cards, with pressing invitations 
to look them up. No doubt about it, Preston was 
T H E man aboard that car. 

The colored porter, too. came under his sway. 
For that night, when the berths were being made 
up, the porter came unasked to Preston, told him 
that his berth was right over the car trucks, and 


—— 





I Ever Met 


insisted upon changing it to a more comfortable 
one. 

And so it went all the way to New York. Every- 
one who met Preston took a great liking to him 
the instant he spoke. They seemed to be eager 
for his companionship—-wanted to be with him 
every minute, openly admired him, and loaded 
him with favors. 

Even the usual haughty room clerk at the hotel 
showed a great interest in Preston’s welfare. He 
showered us with attention while a long line of 
people waited to register. 

he next morning we called on the great fi- 
nancier—the man who was so bitterly against us 
and had flatly turned down seven of our shrewd 
influential representatives. 

I waited in the reception room—nervous, frest- 
less, with pins and needles running up and down 
my spine. Surely Preston would meet the same 
humiliating fate? 

But no! In less than an hour out they came, 
arm in arm, the financier patting Preston on the 
shoulder in a fatherly sort of way. And then I 
heard the surprising words, “Come to see me as 
often as you can. Mr. Preston, and remember that 
Pil back you to the limit?’ 





T the hotel that night slee 
I couldn’t get the amazing Preston out of my 
thoughts. What an irresistible power over men’s 
minds he had. Didn’t even have to ask for what 
he wanted! People actually competed for his at- 
tention, anticipated his wishes and eagerly met 
them. What a man! What power! . . . Then 
the tremendous possibilities of it all—think what 
could be done with such power! 

What was the secret? For secret there must be. 

So the first thing next morning I hurried to Pres- 
ton’s room, told him my thoughts, and asked him 
the secret of his power. 
_ Preston laughed good-naturedly. “Nothing to 
it—I—well—that—is—” he stalled. ‘“‘I don’t like 
to talk about myself, but I’ve simply mastered the 
knack of talking convincingly, that’s all.” 

“But how did you get the knack?” I persisted. 

Preston smiled, and said, “Well, there’s an _or- 
ganization in New York that tells you exactly how 
to do it. ZJt’s amasing! There’s really nothing to 
study. It’s mostly a knack which they tell you. 
You can learn this knack in a few hours. And in 
less than a week it will produce definite results in 
your daily work. 

“Write to this organization—The Independent 
Corporation—and get their method. They send it 
on free trial. I’ll] wager that in a few weeks from 
now you'll have a power over men which you never 
thought possible . but write and see for your- 
self.” And that was all I could get out of the 
amazing Preston. 


wouldn’t come. 





HEN I returned home I sent for the method 
Preston told me about. It opened my eyes 
and astounded me. Just how he had won over 
the financier was now as clear as day to me. [| 
began to apply the method to my daily work. ani 
soon I was able to wield the same remarkable 
power over men and women that Preston had. 
1 don’t like to talk about my personal achievements 
any more than Preston does, but I'll say this: 
When you have acquired the knack of talking 
convincingly. it’s easy to get people to do anything 
you want them to do. That’s how Preston im- 
pressed those people on the train—how he got 
special attention from the hotel clerk—how he won 
over the financier—simply by talking convincingly. 


Things which 


How he does it is told in this amazing story. 


This knack of talking convincingly will do won- 
ders for any man or woman. Most people are afraid 
to express their thoughts; they know the humilia- 
tion of talking to people and of being ignored with 
a casual nod or a “tyes” or ‘‘no.””. But when you can 
talk convincingly, it’s different. When you talk 
people listen and listen eagerly. You can get people 
to do almost anything you want them to do. And 
the beauty of it all is that they think they are 
doing it of their own free will. 

In committee meetings, or in a crowd of any sort 
you can rivet the attention of all when you talk. 
You can force them to accept your ideas. It helps 
wonderfully in writing business letters — enables 
you to write sales letters that amaze everyone by 
the big orders they pull in. 

Then again it helps in social life. Interesting 
and convincing talk is the basis of social success. 
At social affairs you'll always find that the convine- 
ing talker is the centre of attraction. and_ that 
people go out of their way to “make up”’ to him. 

Talk convincingly and no man—no matter who 
he is—will ever treat you with cold, unresponsive 
indifference. Instead, you'll instantly get under 
his skin, make. his heart glow and set fire to his 
enthusiasms. Talk convincingly and any man— 
even a stranger—will treat you like an old pal and 
will literally take the shirt off his back to please you. 

You can get anything you want if you know how 
to talk convincingly. You've noticed that in busi- 
ness ability alone won’t get you much. Many a 
inan of real ability, who cannot express himself 
well, is often outdistanced by a man of mediocre 
ability who knows how_to talk convincingly. 
There’s no getting away from it, to get ahead— 
merely to hold your own—to get what your 
ability entitles you to, you’ve got to know how to 
talk couvincingly! 


HE method Preston told me about is Dr. Law's 

“Mastery of Speech,” published by the Inde- 
pendent Corporation. Such confidence have the 
publishers in the ability of Dr. Law’s method to 
make you a convincing talker that they will 
gladly send it to you wholly on approval. 

You needn't send any money—not a_ cent. 
Merely mail the coupon, or write a letter, and the 
complete Course “Mastery of Speech,”’ will be sent 
you by return mail, alt charges prepaid. If you are 
not entirely: satisfied with it, send it back any time 
within five days after you receive it and you will 
owe nothing. 

But if it pleases you, as it has pleased thousands 
of others, then send only five dollars in full pay- 
ment. You take no risk. You have everything 
to gain and nothing to lose. So mail the coupon 
now before this remarkable offer is withdrawn. 


Independent Corporation 


Publishers of the Independent Weekly 
Dept L1109 119 W. 40th St. New York 


Please send me Dr. Frederick Houk Law’s ‘‘Mas- 
tery of Speech,” a Course in Business Talking and 
Bulle Speaking in eight lessons. I will either re- 
mail the Course to you within five days after its 
receipt. or send you $5 in full payment of the 
Course. 
Name 


Address 


= ig Sean Elect. Exper. 9-19 








You benefit hy mentioning the “Electricak Experimenter” when writing to advertisers. 





394 ELECTRICAL EXPERIMENTER September, 1919 


q LS Y star Mie 


en 





a a 
|. H a ~ 


ALONE Sc 
= "| == 
r ey 
— , ss 
ai S| 
. = “fh 
iets . 
oa _ 
M : 
bom ak oy 
1s 





‘ 
7 
. = 
S 
= 






Master Electricity By 
Actual Practice 


The only way you can become an expert is by doing 'the 
very work under competent instructors, which you will be 
called upon to do later on. In other words, /earn by doing. 
That is the method of the New York Electrical School. 


Five minutes of actual practice properly directed is worth 
more to a man than years and years of book study. Indeed, 
Actual Practice is the only training of value, and graduates 
of New York Electrical School have proved themselves to 
be the only men that are fully qualified to satisfy EVERY 
demand of the Electrical Profession. 


The Only Institution of the Kind 


in America 


At this “Learn by Doing” School a man acquires the art 
of Electrical Drafting; the best business method and ex- 
perience in Electrical Contracting, together with the skill 
to install, operate and maintain all systems for producing, 
transmitting and using electricity. A school for Old and 
Young. Individual instruction. 


Over 5,500 Graduates are Successful Men 
in the Electrical World 


No previous knowledge of electricity, mechanics or mathematics is 
necessary to take this electrical course. You can begin the course now 
and by steady application prepare yourself in a short time. You will 
be taught by practical electrical experts with actual apparatus, under 
actual conditions. 





Special Automobile Ignition Course 
We have just installed a special automobile ignition course for auto 
mechanics, garage men and owners. The course covers completely 
ignition, starting, lighting and other electrical equipment in connection 
with automobiles, motor boats, etc. 


Let us explain our complete courses to you in person. If you 





ree ae ee ee ee "4 can't call, send now for 64-page book—it’s FREE to you. 
New York Electrical School 2 
29 W. 17th St... New York, N. Y. N Y | 
a lL 
Please send FREE and withaut obligation to Cw or 
me your 64-page book. = | S : i 
ee owt lectrical Schoo 
(ADDRESS) I 


_ 29 West 17th Street, New York 





You benefit by mentioning the “Electrical Experimenter” when writing to advertisers. 
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Silhouette Movies 


By H. GUMPEL 


ROGRESSIVENESS, combined with Mechanical Produce The latest novelty in the film world is 

resourcefulness and inventive = in- 7 ie the photographic production of silhouette 

amg 4 are ae ‘oF nae to- tion of Moving Pice pictures recently patented by C. A. Gilbert. 

ay im the production Of live mouonh- ° eg Pictures of this kind until recently had to 

Pes tee tine Wo _ ture Films im | _be drawn by hand. From fifteen to eigh- 
4 6 e . * ° » = . . 

Something radically new has to take the Silhouette peer nee pie 


place of the old, constantly, to suit the . pa ; ; 4 - 
“movie” fans and keep the theaters filled. is therefore self-evident that in this at- The individually drawn comic picture 1s 


The greatest attractions of to-day will lose mosphere of changeability there is a great therefore expensive in manufacture. 
their interest and novelty to-morrow. It field open for wide-awake inventors. Gilbert is using silhouettes. Since these 


AR 
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1919. 





The Latest in “Silhouette Moviles.’’ They Are Made from Life In the Manner Here illustrated. The Stage Screen Is Highly Illuminated 

from the Rear and the Actors Appear Before It Drest in Black Clothes. The Camera Car Can Be Rapidly Moved Toward or Away from the 

Studio Stage by Means of an Electric Motor Attached to the Car Axle and Controlled by the Operators or a Third Man as Shown. Current 
ls Supplied the Motor Thru a Third Rail, 
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produce the weird and unusual effect of Silhouettes could be produced by shad- which brilhantly illuminate the rear 
black people moving in a black world. they ows thrown on a lighi screen. Shadows, _ side of the transparent screen. The ar- o 
are most suitable for comic pictures. however, do not produce a suthciently sharp rangement is such as to prevent shadows 
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unage. Gilbert’s 
method consists rath- 
er of directly photo- 
graphing the actors. 
They present the ap- 
pearance of silhou- 
ettes by having their 
movements performed 
m front of a power- 
fully illuminated 
screen. ‘The method 
used is shown in fig- 
ure 1. Here we have 
a stage upon which 
actors are moving be- 
fore the transparent 


UT URAC AE 
A New Way to Make 
Silhouette Movies. 
The Man in the Pic- 
tures Shown Is Photo- 
graphed as in Fig. 1 
from Lifé, While the 
Giant Bird and the 
Elephant Are Drawn 
by an Artist in the 
Proper Scale and then 
Photographed. Figs. 2 
and 5 Show the Com- 
bined Effects Clearly. 


AAT 
screen, behind which 
lights are arranged to 
give the necessary 
illumination, but with- 
out throwing direct 
light rays thru the 
screen. 

The screen forms 
the front of a box or 
sinall chamber 111 
which the light is 
produced, but  pro- 
jected from the white 
pamted walls to the 
screen. The side 
wings of this box 
carry banks of pow- 
erful electric lights 


from falling from actors upon the screen. 
Their position is indicated in figure 1. If 
the hghts are of sufficient intensity, pic- 
tures taken by means of a motion-picture 
camera in front of the stage, as shown in 
hgure 1, will be in silhouette. This method 
of producing the pictures presents the ad- 
vantage of giving the actors entire free- 
dom o: movement, without reference to 
the illuminating arrangement. 


Gilbert’s method admits of various in- 
teresting applications, by which novel ef- 
tects can be produced. Figure 2, for in- 
stance, shows the picture of a tremendous 
bird eating a man. The actions of the man 
have been actually picturized (to use the 
language of the “movie” industry), as 
shown in figure 3, in a separate film. The 
bird, however, and his “cruel” actions have 
been produced by the pen of an artist ac- 
cording to figure 4. Then both films have 
been combined into the final working film, 
figure 2, with its weird impressions. In a 
similar way films, figure 5, of an elephant 
and his trainer have been composed by 
combining figures 6 and 7, The trainer has 
here been an actual man, but the elephant. no 
matter how natural he may look, has been 
originated by an artist. In this case it is 
decidedly more economical to arrive at the 
elephant’s picture by employing the skill 
of an artist than by having an actual ele- 
phant on the stage. 


_ The background of the picture, consist- 
ing let us say of buildings, is frequently 
produced by having a permanent drawing 
painted on the screen before which the 
actors appear. A picture of this kind is 
Ulustrated in figure 1. In this case it 1S 
not necessary to combine two films into 
one, which naturally adds to the produc- 
tion expenses. It is often possible, how- 
ever, to make the background a natural 
picture, such as a Street scene, and this can 
then be combined with a comic silhouette 
picture produced by means of the Gilbert 
process. 


Am Electric Sign in Mid-Air 


The accompanying illustration shows a 
recent invention of Mr. Frank H. Ellison, 
of New York City, who proposes an ad- 
vertising scheme susceptible to many ad- 
vertising adaptations whereby two power- 
ful beams of electric light are flashed into 
space at right angles, causing thereby an 
image in the form of an advertisement. 
Hag, etc., to be cast up at the junciure of 
the two beams. The main shaft of light 
may be thrown from a powerful electric 
séarchlight projector, or other source of in- 
tense illumination, while the crosswise beam 


ne NN I 


The Accompanying Illustration Shows a New 

Invention, Which Is as Radical as It Is Novel 

in Its Conception. The Inventor Proposes to 

Throw an Image of a Flag or an Advertise- 

ment in Mid-Air at the Interception of Two 

Powerful Beains of Light, as Here lHilus- 
trated. 


Mi A 


. projector, carrying the image, may be in the 


form of a stereopticon, in which different 
slides can be placed and quickly changed, 
as desired. In the event that an atmosphere 
containing water vapor, as in the East, is 
not available it becomes possible to provide 
an artificial medium for the purpose, by em- 
ploying a small steam generator or boiler 
under the spot where the image is desired. 
A single steampipe or two may be rum a con- 
siderable distance above the roof of a high 
building in the vicinitv, and when it is de- 
sired to throw the image or script in the 
air, the steam is turned on and thus forins 
a very good medium for the purpose. 
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This Hlustration Shows a Recent Development In Simplifying the Airship and 4 
The Idea Is To Do Away Entirely With the Underslung Power Gondolas, Such as are Used on the English and 
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at the Same Time Making for More Efficiency all Around. 


German Airships of the 


Zeppelin Type. The Engines are Housed in a Wind Tunnel Running Thru the Center of the Airship as Shown. Propellers Which are 
from Fifteen to Twenty Feet in Diameter Create a Sort of Vacuum Within the Tube, and the Airship Therefore will Virtually Suck Its 


Way Thru the Air at an Increased Speed. 


Speeding 


N its historic cruise to the United 

States the R-34, while making a 

splendid achievement, disappointed 

many for the reason that it had 

been hoped that the dirigible would 
make a westerly passage much quicker than 
it actually did. Of course, the airship had 
to battle against head-winds nearly all the 
way over, which is best proven by the fact 
that on its return trip it accomplisht the 
eastward passage in. 75 hours. 

One reason, and the entire reason, that 
Brown and Alcock flew across the ocean 1n 
sixteen hours with an airplane, while the 
quickest trip of the airship took over four 
times as long, is explained in one word— 
friction. The airplane offers but little sur- 
face to the wind, due to the fact that its 
surfaces not only are comparatively small, 
but cutting like a knife, they do not offer 
much resistance to the air. The airship on 
the other hand, due to its large and cum- 
bersome bulk, gives rise to enormous fric- 
tion not only head on, but along its sides as 
well. In this capacity it stands on a par 
with the big ocean liner that sinks deep 
into the water, and consequently needs an 
enormous power to move it, whereas the 
little motorboat-hydroplane, when provided 
with suitable vanes, will actually skim 
above the water, hardly touching the latter, 
at a speed many times that of the ocean 
liner. Here we have the same comparison. 
It is simply a matter of reduced friction 
of the mechanical birds and their natural 
element, the air. We therefore find that if 
we can do away with all unnecessary fric- 
tion on the huge airship, we will be able 
to propel it much faster. Take the case 
of the R-34 with its four gondolas; these 
take up quite a good deal of room and 
make for air resistance when the airship is 
in flight. While to the layman this appears 


By Wi. GERNSBACK 


trifling. it tends to retard the total speed 
of the airship very considerably, and if we 
can do away with these gondolas and their 
engines, we will increase the speed of the 
airship by just so much. 

Also, if we can diminish the resistance 
created by the nose of the airship as it 
plows its way thru the air, we will again 
increase its speed. This, of course, 1s ap- 
parent, and the following experiment, which 
anyone may try himselt, ought to prove it 
abundantly. Take a pail of water and try 
to drag it with the open side thru a stream 
of water. You will meet with an enor- 
mous resistance. Take the same pail and 
inake a hole of about half the diameter in 
the bottom of the pail. You will now find 
that you can drag the pail with considerable 
ease, for the reason that the water flows 
right thru it. In the former experiment it 
was necessary to first fill the pail with 
water, and after this move (displace) a col- 
umn of water represented by the diameter 
of the pail. 

With these things in view, the writer of- 
fers a novel idea in which it is proposed 
to speed up dirigibles considerably. ‘The 
idea is made clear in the accompanying 
illustration. It will be seen that this air- 
ship has no gondolas whatsoever, and the 
power plant is not hung underneath the air- 
ship, as is common in all Zeppelin types. 
Instead, the center of the airship is hollow, 
forming a wind tunnel extending clear 
thru the entire length of the airship. This 
air tube, of course, is not a small affair, 
but is anywhere from 15 to 25 feet in 
diameter, as will be noted. The three en- 
sines are Stationed, the first at the nose, 
the second at the tail end, and the third 
in the center of the wind tunnel. The pro- 
pellers must be of the same diameter as 
that of the tunnel, and the object is to have 


all three of them working at the same time 
in order to suck in the air at the nose of 
the ship and form a sort of vacuum. The 
air will then How thru the tunnel, the same 
as the water flows thru the pail after we 
made a central opening in its bottom. From 
this it will be seen that the airship will 
virtually suck its way thru the air, and it 
should be possible for such a craft to make 
much greater speed than with the former 
methods. Moreover, as the engines are not 
exposed to the elements, it would also 
seem that not so much engine trouble 
should develop, as is the case with the 
under-siung type. Another very important 
consideration is that inasmuch as the air 
is rushing right back of the engines, the 
cooling of the latter is infinitely better than 
at present. And as every engine man 
knows, the better an engine is cooled the 
less likelihood there is of trouble devel- 
oping. 

In the aérial liner of the future, in order 
to do away with all unnecessary head re- 
sistance, the crew's quarters, etc., will prob- 
ably be located at the bottom of the air- 
ship, and as will fe noted in the illustra- 
tion, the entire living quarters are fashioned 
with stream lines, to minimize all unneces- 
sary air resistance. 

Hydrogen gas will probably not be used 
much longer, as already Zeppelin types in 
Germany demonstrated that these huge bags 
are not safe with the enormous quantities 
of inflammable gas stored within their 
metalhic girders. Electric sparks set up by 
the electrical machinery of wireless appa- 
ratus are a constant danger to the explosive 
gas, and the same is true should lightning 
hit the dirigible. The airship of the future 
for this reason will use Helium gas in its 
subdivided compartments, or some other 

(Continued on page +46) 
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Imteresting Phenomena of Gravitation 





EARTH 





S564 LBs. 


This Shows Graphically How Much a Human Being Would Be Able to Lift on the Various 


Heavenly Bodies. 


This ittustrates That a Pound Does Not Weigh a Pound Everywhere in 


the Universe, But Changes According to the Mass and Density of the Heavenly Body upon 
Which It I's Placed. 


HE earth is revolving around the 

sun in an orbit that is almost a per- 

fect circle with a velocity of eigh- 

teen and one-half miles per second. 

If for any reason this orbital velocity 
should suddenly cease or be brought to 
sero, the earth would fall into the sun 
and the time of falling would be sixty-four 
and one-half days. If its orbital velocity 
should be brought almost to zero, that is 
if the earth still possest a slight motion 
at right angles to the line connecting it 
with the sun, it would describe an ex- 
tremely narrow ellipse with the sun at the 
further focus (see diagram 1), and would 
return to the point where its velocity had 
changed after one hundred and twenty-nine 
days. 

If the orbital velocity should he increased 
more and more, the ellipse would become 
wider and wider, and the period of the 
earth’s revolution longer and longer. When 
the orbital velocity reached eighteen and 
one-half miles per second the earth would 
be revolving around the sun in a circular 
orbit in a period of 365% days (as it does 
now). If the orbital velocity should in- 
crease still more the earth’s orbit would 
hecome elliptical again with the sun now at 
the nearer focus and the width of the ellipse 
would increase as the velocity increased. 


THE EARTH COULD LEAVE SOLAR SYSTEM. 


When the orbital velocity reached 26.2 
miles per second (the velocity from in- 
finity or parabolic velocity for the earth), 
the earth would escape the control of the 
sun and leave the solar system on the curve 
of a parabola never to return. If the or- 
hital velocity should exceed 26.2 miles per 
second the earth would also escape from 
the solar system, but the curve would be 
hyperbolic instead of parabolic in form. 

Now each planet in the solar system has 
~ its parabolic velocity or, as we might call 
it, velocity of escape from the solar -sys- 





tem, and as this varies inversely as the 
square root of the planet’s distance from 
the sun, it becomes less and less as the 
planet’s distance from the sun increases. 

For Neptune the parabolic velocity is 
only 4.7 miles per second. If its orbital 
velocity of three and one-third miles per 
second should be increased to this parabolic 
velocity Neptune would escape from the 
solar system. 
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If a body should fall from infinity or 
the distance of the stars toward the sun 
under the force of the sun’s attraction 
alone, it would have acquired a velocity of 
47 miles per second by the time it had 
reached the orbit of Neptune, 26.2 miles 
per second when it had arrived at the 
earth’s orbit and 383 miles per second by 
the time it had reached the surface of the 
sun. 


Let us consider now what velocity an ob- 
ject at the surface of the sun must pos- 
sess in order to escape the sun’s attraction 
and pass off into space. Evidently this 
would be the same as the parabolic velocity 
or velocity from infinity for the sun’s sur- 
face, 383 miles per second. Any object at 
the solar surface endowed with a velocity 
in excess of this amount would leave the 
sun never to return. 


THROWING A STONE INTO INFINITY. 


Since it can be shown that this velocity 
of escape varies directly as the square root 
of the mass of the attracting body, it is 
possible to compute the velocity of escape 
for objects on all of the planets in the 
solar system as well as for objects on the 
sun. These values are given in Table I. 
Objects on any of the planets possessing 
these velocities or greater velocities escape 
from the control of their respective planets 
and either become satellites of the sun or 
leave the solar system entirely, depending 
on the excess of their velocities over the 
critical value. It will be noted from a 
glance at these critical velocities given in 
Table I that it would be easily possible to 
fire a cannon ball from Ceres, the largest 
asteroid, that would pass off into space, 
never touching the surface of the asteroid, 
while on Eros a stone could be thrown 
from the hand with sufficient velocity to 
enable it to escape the control of the 
asteroid. 
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How Would You Like to Clear In One Bound a Mountain Nearly One Mile in Height? This 


Is Exactly What You Could Do If You Were on Eros, the Small Asteroid. 
Jump Four Feet High on Earth, You Could Jump Over One Mile on Eros. 


If You Cauld 
Even on the 


Moon You Could Jump Over a House Without Much Trouble, with One Bound. 
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SHOOT A CANNON BALL FIVE MILES A SEC- 
OND AND YOU HAVE A NEW MOON. 


In the last column in Table I is given 
the velocities for satellites grazing the sur- 
faces of the various planets, the sun or 
moon, in circular orbits. It can be shown 
that these values are equal to the critical 
velocities or velocities of escape multiplied 
by the square root of one-half. It will be 
noted that for the sun this value is 271 
miles per second, that is, an object hurled 
from the sun with a velocity of 271 miles 
per second would become a satellite of the 
sun, moving close to its surface in a cir- 
cular orbit. An object hurled from the 
earth’s surface with a velocity of 5 miles 
per second would likewise become a satel- 
lite of the earth, revolving around it in a 
circular orbit close to the surface. 

It is interesting to consider in this con- 
nection what would be the course of pro- 
jectiles hurled from the earth or other 
planets with varving velocities. 

If an object should be thrown from a 
mountain or some other elevated position 
on the earth’s surface horizontally (neg- 
lecting resistance of air) with a very slight 
initial velocity, it would fall almost straight 
downward, and if the earth were concen- 
trated at a point at its center the object 
would move in a very narrow ellipse 
around the earth’s center, returning to the 
point of departure again after 30 minutes. 
If the velocity is increased more and more 
the object falls further and further to one 
side, and if the earth were concentrated at 
its surface so the object would not en- 
counter the surface; it would move in an 
elliptical path, always returning to the 
original point. The widths of the ellipse 
would increase with the velocity (see dia- 
gram II). Finally when the velocity with 
which the object is hurled reaches 5 miles 
per second it leaves the earth entirely and 
becomes a Satellite of the earth, moving in 
a circular orbit with a period of 1 hour 25 
minutes. If the velocity is increased be- 
yond 5 miles per second the object con- 
tinues to revolve around the earth in an 
elliptical orbit whose width increases with 
the velocity until a velocity of 7 miles per 
second is reached, when the object flies 
off on a parabolic curve, escaping the 
earth’s attraction entirely and becoming a 
satellite of the sun. The same principle 
holds for all the other members of the 
solar system as well as for the earth, and 
a reference to table 1 will show the velocity 
of escape for each member of the solar 
system as well as the velocity with which 
an object must be thrown from the surface 
in order to make it a satellite of the planet 
in question. 

It is interesting to consider in this con- 
nection what would happen if the earth 
should suddenly explode. All particles that 
received an initial velocity under seven 
miles per second, the velocity of escape, 
would come back to the scene of the catas- 
trophe repeatedly in elliptical orbits, and 
those that were ejected with equal velocities 
would come back at the same time, how- 
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Pounds on Earth, Your Weight Would Shrink to 2 Ounces on Eros. 
Would Weigh over 2 Tons and You Peas eae Have Sufficient Strength to Lift Your 
wn Body. 


ever different the directions of their ejec- 
tion or the width of their orbits. If the 
velocity of ejection equaled or exceeded 
seven miles per second, they would not 
return. 


WEIGHT ON OTHER PLANETS. 


Let us consider now some of the inter- 
esting phenomena arising from the fact 
that the surface gravity of a planet, or its 
attraction for objects at its surface, is pro- 
portional to its mass or the quantity of mat- 
ter that it contains. This affects directly 
the weight. of objects at the surfaces of the 
planets and the amount of work that can 









120 LBS. 
90 LBS. 
60 LBS. 4 
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}50 LBS. 


Do You Know That if There Were a Shaft 

Drilled Right thru the Earth, and if You 

Were to Descend into Same, You Would 

Weigh Nothing When You Arrived at the 

Center? Our lilustration Shows How Much 

You Would Weigh at the Different Levels in 
the Shaft. 


be performed against the attraction of 
gravity on the various planets. 

Taking the earth’s attraction for objects 
at its surface as the unit, the relative sur- 
face gravity for all other planets, the sun, 
and the moon, has been computed (see 
Table I) by multiplying the density by the 
radius, both quantities relative to the corre- 
sponding values for the earth. 

We then find what a man weighing 150 
Ibs. on the earth would weigh if it were 
possible for him to exist on the sun, moon 
or other planets, to what height he could 
jump against the attraction of gravity and 
what weights he could lift; also with what 
velocity an object must be endowed to en- 


1.IMILES 
PER SEC. 


ce You Must Hurl a Body Into the Alr so It Will 
Never Return,—in Other Words, Becoming a New Satellite. 


If You Could Build a Cannon 


to Shoot a Projectile into the Air Going at the Rate of Five Miles per Second, it Would 


Become a New Moon Gravitating Around the Earth In an Orbit of Its Own. 


On Mars the 


Velocity Need Only Be 1.1 Miles per Second, While on Eros You Could Throw a Stone into 
the Air So That It Would Never Return. 
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able it to escape from the planet and under 
what condition it would become a satellite 
of the planet revolving close to its surface 
in a circular orbit. 

We note (Table I) that a man who 
weighs 150 Ibs. on the earth would weigh 
4,146 lbs., or over two tons, on the sun. If 
he could jump to a height of four feet on 
the earth he would find himself unable to 
raise his body even two inches by his own 
energy, against the sun’s surface gravity. 


‘He would be, indeed, crushed by his own 


weight, lifting his arms and feet and mov- 


‘ing about only with the greatest effort. He 


would have as much difficulty in lifting a 
weight of seven pounds on the sun as in 
lifting a weight of two hundred pounds 
on the earth. 

On the asteroid Eros on the contrary his 
weight would be but ‘wo ounces. He could 
jump to the height of a mile as easily as he 
could jump to a height of four feet on the 
earth, and he could lift one hundred and 
thirty tons as easily as he would lift two 
hundred pounds on the earth. 

It will be noted that the weight of the 
large engine on the cover drawing is given 
as 684,000 pounds. This corresponds to a 
weight of 500 Ibs. on Earth. This is prob- 
ably the hmit a professional strong man 
could lift on earth. 


LIVING IN A VACUUM. 


This brings us to the interesting subject 
as to what would happen if we were to visit 
one of our small planetary bodies on which 
there is no atmosphere, such as for instance 
our moon and any of the Asteroids. Being 
that the gravitational pull is so small ou 
these bodies, the atmosphere—if they had 
anv—prohably escaped aeons ago. Conse- 
quently, if we were to visit any of these 
heavenly bodies, we would be placed in an 
absolute vacuum much greater than we can 
procure with our best vacuum pumps on 
earth. How, then, could we walk on such 
a body and exist? We must always remem- 
ber that every square inch of our body on 
earth is weighed down with an atmospheric 
pressure of 14.7 pounds. The total pressure 
upon the human body is therefore enor- 
mous, amounting to 47,040 Ibs. Remove 
this pressure and our blood vessels would 
burst like an automobile tire. 

The thing to do then, if we are ever en- 
abled to visit the moon or one of the Aster- 
oids, would be to encase ourselves in a 
strong rubber fabric by having strips of 
thick rubber sheeting wrapt all around 
our body, as suggested in our cover draw- 
ing. These rubber strips would be wrapt 
around the body and limbs similar to what 
our soldiers do with their puttees. It would, 
of course, also be necessary that we should 
bring along our own air, and this, too, is 
suggested in our cover drawing, where a 
comprest air tank is strapt to the back 
of the man, an automatic air valve regulat- 
ing the air supply as it is consumed. By 
means of suitahle chemicals the air could be 
renewed automatically for an indefinite 
time. In order that we can see about us, 
it would also be necessary for us to pro- 
vide a sort of helmet fitted with a thick 
glass plate adjusted air-tight to the helmet. 
The whole contrivance would then be 
strapt to the hody. 
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Suppose You Were to Rise Above the Surface of the Earth in Some New Space-Flying Machine. This chart Shows How Much Weight You 
Would Lose as You Get Away from the-Gravitational Attraction of the Earth. 


The feet as well as the hands would also 
have to be encased in very snug-fitting 
rubber, as no part of the human bodv 
should be exposed to the vacuum which 
would draw out the blood immediately. It 
is well known that when aviators 
ascend to a great height blood 
begins to flow out from under- 
neath the finger nails, due to the 
reduced presstire. It can be 
easily imagined what will happen 
if all the pressure was removed 
and the hand was exposed to 
the vacuum. 

His greatest difficulty, granted 
he were able to withstand the 
lack of air and atmospheric 
pressure, would be experienced 
in retaining a foothold upon this 
insecure mass of rock spinning 
thru space, for so slight is the 
attractive force that holds him 
to the surface that it would be 
possible for him to jump with 
sufficient inttial velocity to escape 
from the asteroid, the velocity of 
escape being only thirty-six feet 
per second, and the height to 
which he is able to jump against 
the force of gravity being 1 mile. 

Referring to Table 1, we note that the 
surface gravity of Uranus is nearest to that 
of the earth and that a man who weighs 150 
Ibs. on the earth would weigh 149 Ibs. on 
Uranus and would be able to do practically 
the same amount of work. This arises 
from the fact that the greatly increased 
radius of Uranus, three and eight-tenths 
that of the earth, is offset by its greatly 
decreased density, which is only one-quarter 
that of the earth, the product of the two 
giving the surface quantity of Uranus. This 
is also true in a less degree with Saturn 
and Neptune. The huge bulk of Jupiter, 
however, considerably overbalances its low 
density, and a man who weighs 150 lbs. on 
the earth would find his weight of 378 Ibs. 
a burden to him on Jupiter. 


MAN WEIGHS 53 POUNDS ON MARS. 


On Mars, on the other hand, he would 
find he weighed only 53 Ibs. and that he 
could jump nearly three times as high as 
he could on the earth and lift loads nearly 
three times as heavy. On the moon he 
would weigh only one-sixth as much as on 
the earth and could throw a ball six times 
as far and jump six times as high. He 
would lift six hundred pounds as readily 
as he would lift one hundred pounds on the 
earth. 


Velocity Would Almost Cease. 
Velocity Greater Than 18.5 Miles per Second. 
E, Velocity Greater Than 26.2 Miles per 


Miles per Second. 
At This Speed the Earth Leaves the Solar System Never to 


Venus most closely resembles the earth 
among the terrestrial planets and a man 
would find, if he were suddenly transferred 
to Venus, that he would only lose twenty- 
two pounds in weight by the change. He 
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This iilustrates What Would Happen ff the Earth’s Orbital Ve. 
locity, 18.5 Miles per Second, Were to Change Suddenly. A, If the 
B, Present Velocity of Earth. C, 
D, Velocity 26.2 
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To Illustrate Course of Projectiles Hurled 
Horizontally from P, a Point on the Earth’s 
Surface (Neglecting Friction of Air) at Dif- 
ferent Velocities in’ Direction of Arrow. If 
Velocity Is Less Than 7 Miles per Second, 
Projectile Moves in Elliptical Curve Whose 


Width Depends Directly on Initial Velocity 

with Which Projectile Is Hurted. If Velocity 

Equals T Miles per Second, Projectile Be- 

comes a Satellite of the Planet, and if Ve- 

locity is 7 Miles per Second or Greater, the 

Projectile Escapes Earth’s Attraction and 
Goes Off into Space. 


TABLE % 


could lift weights fifteen per cent heavier 
and jump fifteen per cent. higher than on 
the earth. 

Let us note in passing the low velocity 
of escape for the moon, Mercury and Mars. 
This is believed to have an im- 
portant bearing upon the possi- 
bility of these bodies possessing 
and holding atmospheres. The 
molecules of gases in the atmos- 
phere are moving in all direc- 
tions at high velocities. It has 
been computed that the mole- 
cular velocity of oxygen is 1.8 
miles per second at zero centi- 
grade, of nitrogen 2.0 miles per 
second, of water vapor 2.5 miles 
per second, of helium. 5.2 miles 
per second and of hydrogen 7.4 
miles per second. Evidently then 
the earth could not permanently 
hold free hydrogen in its at- 
mosphere or. the moon and Mars 
any of these gases. Even if 
Mars were originally clothed 
with an extensive atmosphere it 
is, according to the kinetic the- 
ory of gases, losing it molecule 
by molecule. Moreover, in in- 
ter-planetary space there must 
be wandering molecules of gases that have 
deserted the bodies in the solar system that 
have low velocities of escape. Of course 
upon even the largest asteroids there could 
not be any of the atmospheric gases of the 
earth, as the velocity of escape is so ex- 
cessively low for all of these bodies. 


WEIGHT INSIDE OF EARTH. 


Let us consider now, in concluding, what 
would be the effect upon a man’s weight if 
he should fall toward the earth’s center 
thru a circular shaft (see diagram III), 
assuming that the earth’s density is uni- 
form thruout. Since surface gravity is 
equal to the density times the radius, his 
weiglit at the surface will be decreased as 
he falls toward the center proportionally 
directly to his distance below the surface. 
At a distance below the surface equal to 
one-fifth of the radius his weight will be 
decreased one-fifth of the value for the 
surface, that is a man who weighs 150 Ibs. 
on the surface would weigh 120 Ibs. one- 
fifth of the distance to the center or eight 
hundred miles below the surface. Two 
thousand miles below the surface or one- 
half the distance to the center his weight 
would be one-half the surface value or sev- 
enty-five pounds and at the earth’s center 

(Continued on page 449) 
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urface ' 
Diameter Density Radius Gravity Man’s Height Weight | Velocity araeet Pr Bens 
(In Miles) |(Relative to |(Relative to |(Relative to Weight Man can Man can of sonality Onna ones 
Earth’s) Earth’s) Earth’s) in Pounds Jump | Lift | Escape a 
Earth 7,918 1.00 1.00 1.00 | 150 Ibs 4 feet | 200 lbs. | 7 mt. persec. | 5 mi. per sec. 
Sun.... 864,392 29 109.17 27.64 | 4,146 * le we | 7 * (383 "3 271 o 
Moon... 2,160 60 27 nn 24 feer | 1,214 “ 1.5 . | 1.1 a 
Mercury. 3,009 81 | 38 31 46 “ 13 s 650 “ 2.2 a | 16 
Venus..... 7,701 88 | .97 85 128 “ 5 . 234 “ 6.6 a | 4.7 
Mars........ 4,339 65 55 35 po" hay fet OP iO it 
Jupiter... . 88,392 28 11.16 Fe 378 Le “ 79 “ | 37 a 26 i“ 
Saturn.. 74,163 ll 9.37 1.07 160 “ aa5 is? -* | 2 7 16 es 
Uranus......| 30,193 26 | 3281 99 149 “ 4Q “ | oi “| iB 7 | 9 : 
Neptune. 34,823 | 20 | 4.40 87 isp.“ 46 “ 231 “ | 14 - 10 ts 
Ceres (largest | | | 
asteroid)... 485 60 | 0606 036 6 “ 108 a 0,406 “ |1736 ft. per sec. |1228 fr. per sec. 
Eros (small | | | 
asteroid)... 10 60 | 00126 00076 2 oz. 0,244 feet /|262,200 “ 36 a 25 " 
| (See Note) 


| (almost 1 mile) (130 tons) | 


Note :—Objects leaving surface with velocity greater than values given here would not return. 
Note :—The surface gravity tg the product of the planet’s density bu its radius (relative to corresponding values for the earth’s). that is, Ool. 4 ia the product of Col. 2 and Col. 3. 
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New York City Can Now Boast of the Largest. Steam Turbine-Dynamo Generating Unit in the World—-100,000 Throbbing Horse-Power. 
It Comprises a Triplex Turba-Alternator, Occupying About One-Fourth the Space of the Old-Type Reciprocating Engine Shown at the 


Extreme Left of the Photo Herewith. 
It--See Arrows. 
Height. 


World’s Biggest 
namo--lOO,OO 








, The Comparative Size of the 100,000 H.P. Turbine Unit May Be Judged by the Man Standing Beside 
The Old Reciprocating Steam Engine Towered 75 feet into the Air; the New Turbine-Dynamo Stands But 20 Feet in 
The Current Delivered !s Three Phase, 25 Cycle Frequency, at a Potential of 11,000 Volts. 
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By WILLIAM HW. EASTON 


TS her already long list of “greatest 
things in the world.” New York City 
can now add another item, for the 
{nterborough Rapid Transit Company has 
recently placed in operation at its 74th 
Street power house a triplex turbine-gen- 
erator that is as superior to its rivals in 
power as the Woolworth Building is in 
height or the arch of the Hell Gate Bridge 
in length of span. 

One hundred thousand horsepower is the 
amount of power this great engine can de- 
velop when pushed to its maximum. It is 
difficult te find an example that will convey 
an adequate impression of this figure, but 
the following may be of some assistance. 
Suppose our army now abroad, which con- 
sists of about a million men, has been 
landed over night and is marching up Fifth 
Avenue. Visualize the parades you have 
seen and then realize that it will take over 
three days and nights for this particular 


li AD 
A Close View of the Ro- 
tating Blades or ‘“Ro- 
tor’ of One of the Steam 
Turbines Comprising the 
Triplex 100,000 Horse- 
Power Generating Unit 
Recently Installed for 
the Interborough Rapid 
Transit Company, New 
York City. at its 74th 
Street Power House. Al- 
most Beyond Conception 
Is the Delicacy and Ac- 
curacy of Balance of 
This Wonderful Blading. 
It requires the Highest 
Degree of Workmanship 
to Build Such a Rotating 
Mass, Which Shall Be 
Perfectly Balanced 
When Revolving at 1,- 
500 Revolutions per Min- 
ute. 


TT Tu 


one, moving steadily forward in regular 
formation, to pass thru the Arch of Vic- 
tory. Now, in a contest of strength be- 
tween the turbine and all of these men 
taken together, the turbine would probably 
Wit. 
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How the Turbine Operates. 

The visitor, journeying to 74th Street 
to see this great turbine, will probably be 
disappointed in its appearance. It has, in- 
deed, a massiveness that speaks of im- 
mense power within, but in size it is 
dwarft by the old vertical reciprocating en- 
gine, of one-twelfth its capacity, beside 
which it stands; and in addition, since all 
its working parts are enclosed, it is en- 
tirely lacking in the fascination that visual 
movement imparts. But its deficiencies as 
a spectacle are real virtues in the eyes of 
the engineer, for they mean lower first 
cost, smaller space occupied, reduced in- 
Stallation and operating charges, and a 
high degree of reliability. 

The very conspicuous difference in size 
between the turbine and the reciprocating 
engine is due to their different operating 
principles. The- reciprocating engine con- 
sists essentially of a cylinder in which a 





piston is pushed up and down by the steam. 
The main parts of the turbine, however, 
are a spindle, carrying hundreds of small 
vanes, and a casing which encloses the 
spindle. The steam acting upon the vanes 
of the spindle revolves it as the wind turns 


ayes 


RUDDER AND ELEVATING PL 
CONTROLLED FROM FORWA 
GONDOLA 1 





a windmill. The motion of the turbine ts, 
therefore, rotary and as there are no heavy 
parts to be stopt and started at the end 
of every stroke, as there are in a recipro- 
cating engine, very high speeds are per- 
missible, thus making it possible to develop 
great power from a comparatively small 
machine. The speed of this particular 
turbine is 1,500 revolutions a minute. 

As has been said, the turbine is triplex; 
that is, it consists of one high pressure ele- 
ment and two low pressure elements, eacl: 
counected to a separate electric generator. 
This gives it the appearance of three dis- 
tinct machines, but it is actually a single 
anit and all three elements are started and 
controlled as one, The triplex arrangement 
is employed because iti is mechanically 
greatly superior to the single element de- 
sign for a machine of such great power. 
There is also the very decided additional 
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The Rotor Member Here 
Shown Is Driven Around 
by High Pressure Steam 
Flowing Thru the Rows 
of Blading. A reaction 
Force Is Set up Owing 
to the Steam Passing 
First Between Station- 
ary Blades and Then 
Thru a Set of Rotor 
Blades, Etc., Etc., Re- 
peatedily. There Are Two 
Low Pressure and One 
High Pressure Stages In 
This Triplex Turbine 
Unit. The Steam En- 
ters the High Pressure 
Chamber First, Then 
Expanding, It Passes 
Into the Low Pressure 
Elements, Thence Pass- 
ing to the Giant Con- 
densers. 
4 RAE 


advantage that, in an emergency, any one 
or two of the elements can be shut down 
without stopping the others. All the power 
eggs are, therefore, not in one basket, and 
the high elticiency of a single large ma- 
(Continued ou page 453) 
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Left: W. 3. Edwards, Wireless Operator of the R-34 and 
“Jazz,” the Cat Mascot. Taken at Mineola Immediately 
After the Huge Craft Terminated Its 108 Hour Trans- 
Atlantic Journey There From Scotland. Center: Close-Up 
Showing Construction of the “Gondola” of the British R-34 
Rigid Dirigible. Note Ladder Leading From Compartment 
to Gasbag. Thru Which Passageway Connects With Other 
Gondolas. Right: Photo Taken In Chart Room of R-34 


While It Was in Mid-Atlantic, Showing Radio Operator 





Copyright by Underwood & Underwood, N. Y. 
the valves should get stuck, something 
might happen. They have a manometer by 
which they read the pressure in the hydro- 
gen tanks Ten millimeters is dangerous. 
Should the valves refuse to work a fire 
might start and the crew be forced to land 
or leap for life. 


EIGHTEEN HYDROGEN TANKS 


The eighteen hydrogen tanks are made 
of goldbeaters’ skin, which is the intestines 
of calves. The final inflation—that is, the 
loading of petrol and hydrogen—takes place 
at the minimum temperature after the sun 
goes down. Flying over a warm city causes 
expansion, and over the sea, where it is cold. 
the bag ts caused to contract. On the way 
over, while flying over the ice floes around 
Newfoundland, there was 2 contraction of 
40 per cent. 

When the machine starts to rise and the 
guy ropes are thrown off, she rises until 
She finds her equilibrium. It may be 500 
and then it may be 3,000 feet. When she 
finds her equilibrium, the motors start. 
Meanwhrle the wind carries her wherever 
it pleases. That is the reason why in imost 
cages a start is made between midnight and 
dawn. 

There are eighty-one tanks on board 
which contain petrol, and weigh approxi- 
mately 500 pounds each. The capacity of 
each is seventy gallons. Sixteen of these 
tanks are fixed to the framework. The 
others are called “slip-tanks,” and have 
double functions, acting at times as ballast. 
The water ballast is carried in canvas con 
tainers. There are eight emergency con- 
tainers—that is, four forward and four aft. 
The water is put in these emergency bags 
in accordance with the atmospheric con 
ditions. They carry ballast weighing from 
500 to 3.000 pounds. 

There are three tanks of drinking water 
and one reserve tank containing distilled 
water, used in case of a shortage of drink- 
ing water. On the way over, the men were 
lunited to a pint of water a day toward the 
end of the journey. 


EATING AND SLEEPING QUARTERS. 


The dining room is in the center of the 
ship, the only place where the deck is wide. 


==? 
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Talking With Two Continents. 
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It is about twenty feet long and eight feet 
wide. There are three tables on hinges 
fastened to the framework, the same as on 
ocean liners. Of course the officers and 
men use the same dining room. The food 
is already prepared but the men could cook 
if they wanted to by means of an electric 
stove in a gondola. They have to stand 
while they eat. The pantry ts small, ap- 
proxiinately two by four by eight. 

The sleeping quarters are not very com- 
fortable. The men sleep in light hammocks 
suspended from the framework. There are 
about ten hammocks, which are woven from 
Italian hemp. There is not much feeling of 
stability. G a man fell out of one, he 
would fall thru the fabric and out into 
the clouds. One cannot get a good, deep, 
untroubled slumber. 

At the extreme end of the envelope there 
are no gas compartments—that is, for about 
twenty-five feet from the bow and from the 
tail there is vacant space. There are only 


To the Editor of the Electrical 


Experimenter: 


I regret that owing to circum- 
stances beyond my control it was 
deemed advisable to postpone the 
publication of the article which I 
had intended for your August num- 
ber. But the objections to its ap- 
pearance will be shortly removed 
and I shall be pleased to forward it 
in due course for embodiment in 
your October issue. 


Irrespective of this, I think it well 
on this occasion to notify your read- 
ers, as a precaution, that I am not 
one of those who display the sign 
“Do it now” on their desks and of- 
fice doors. My motto is ‘Do not do 
it now. Think it over’’. 


Very truly yours, 
N. TESLA. 





two stationary electric lights inside the en- 
velope, making it necessary for the men to 
carry electric flashlights. 

The cockpits fore and aft are equipt with 


heliographs. The observer is not com- 
fortable. He is compelled to stand upon 
an aluminum fadder with his head above 
the ship. The extra clothes carried by the 
crew are strapt to the side of the envelope. 
The crew of the R-34 brought only their 
dress uniforms with them on their vovage 
as extra clothing. 


PARACHUTES FOR CREW. 


Running along the deck inside the en- 
velope are the parachutes and _ life-belts 
These appliances are kept in canvas con- 
tainers. The life-belts are inflated with air. 
They go around the chest, and when wrapt 
up look like a bundle of clothes. Both the 
parachutes and life-belts are always avail 
able. If overland the men were forced to 
leave the ship, the parachutes might save 
them, while if over the sea the parachutes 
and life-belts would both be used and might 
possibly save them. 

It is not comfortable on the ship at all. 
The stuatic electricity in the air might cause 
a fire and explosion. For this reason the 
men wear rubber slippers, sometimes cloth. 
for fear that the sparks from the nails in 
leather shoes might start a fire. The light- 
ning rod is a piece of steel cable with a 
tassel on the end. 


THE RADIO EQUIPMENT. 


The R-34 is probably the largest of the 
lighter-than-air machines. [It is exclusively 
of British design and construction, and 3s 
navigated entirely by the navigation officer 
from the forward gondola. This officer 
works from a bridge, much the same as the 
bridges on trans-Atlantic steamers, and con- 
trols the airship. In back of the navigation 
officer’s headquarters is the ‘Wireless 
Room” fitted with four wireless sending 
and receiving outfits, the range of these 
varying considerably. 

Lieut. R. F. Durrant of the Royal Air 
Force claims the following ranges for his 
Radio apparata: With a three-step ampli 


(Continued on page 438) 
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New York City Can Now Boast of the Largest Steam Turbine-Dynamo Generating Unit 
it Comprises a Triplex Turbo-Alternator, Occupying About One-Fourth the Space of the 


Extreme Left of the Photo Herewith. 
it—See Arrows. 
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, The Comparative Size of the 100,000 H.P. Turbine Unit May Be Judged by the Man Standing Beside 
The Old Reciprocating Steam Engine Towered 75 feet into the Air; the New Turbine-Dynamo Stands But 20 Feet in 
The Current Delivered Is Three Phase, 25 Cycle Frequency, at a Potential of 11,000 Volts. 
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By WILLIAM H. EASTON 


O her already long list of “greatest 
things in the anal? New York City 
can now add another item, for the 
Interborough Rapid Vransit Company has 
recently placed in operation at its 74th 
Street power house a triplex turbine-gen- 
erator that 1s as superior to its rivals in 
power as the Woolworth Building is in 
height or the arch of the Hell Gate Bridge 
in length of span. 

One hundred thousand horsepower is the 
amount of power this great engine can de- 
velop when pushed to its maximum. It is 
difficult te find an example that will convey 
an adequate impression of this figure, but 
the following may be of some assistance. 
Suppose our army now abroad, which con- 
sists of about a million men, has been 
landed over night and is marching up Fifth 
Avenue. Visualize the parades you have 
seen and then realize that it will take over 
three davs and nights for this particular 
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A Close View of the Ro- 
tating Blades or ‘Ro- 
tor’? of One of the Steam 
Turbines Comprising the 
Triplex 100,000 WHorse- 
Power Generating Unit 
Recently Installed for 
the Interborough Rapid 
Transit Company, New 
York City. at Its 74th 
Street Power House. Al- 
most Beyond Conception 
Is the Delicacy and Ac- 
curacy of Balance of 
This Wonderful Blading. 
it requires the Highest 
Degree of Workmanship 
to Build Such a Rotating 
Mass, Which Shali Be 
Perfectly Balanced 
When Revolving at 1,- 
500 Revolutions per Min- 
ute. 








one, moving steadily forward in regular 
formation. to pass thru the Arch of Vic- 
tory. Now, in a contest of strength be- 
tween the turbine and all of these men 
taken together, the turbine would probably 
Win. 


How the Turbine Operates. 

The visitor, journeying to 74th Street 
to see this great turbine, will probably be 
disappointed in its appearance. It has, in- 
deed, a massiveness that speaks of im- 
mense power within, but in size it is 
dwarft by the old vertical reciprocating en- 
gine, of one-twelfth its capacity, beside 
which it stands; and in addition, since all 
its working parts are enclosed, it is en- 
tirely lacking in the fascination that visual 
movement imparts. But its deficiencies as 
a spectacle are real virtues in the eyes of 
the engineer, for they mean lower first 
cost, smaller space occupied, reduced in- 
Stallation and operating charges, and a 
high degree of reliability. 

The very conspicuous difference in size 
between the turbine and the reciprocating 
engine is due to their different operating 
principles. The- reciprocating engine con- 
sists essentially of a cylinder in which a 





piston is pushed up and down by the steam. 
The main parts of the turbine, however, 
are a spindle, carrying hundreds of small 
vanes, and a casing which encloses the 


spindle. The steam acting upon the vanes 
of the spindle revolves it as the wind turns 


a windmill. The motion of the turbine is, 
therefore, rotary and as there are no heavy 
parts to be stopt and started at the end 
of every stroke, as there are in a recipro- 
cating engine, very high speeds are per- 
missible, thus making it possible to develop 
great power from a comparatively small 
machine. The speed of this particular 
turbine is 1,500 revolutions a minute. 

As has been said, the turbine is triplex; 
that is, it consists of one high pressure ele- 
inent and two Jow pressure eleinents, each 
connected to a separate electric generator. 
This gives it the appearance of three dis- 
tict machines, but it is actually a single 
unit and all three elements are started and 
controlled as one. The triplex arrangement 
is employed because it is mechanically 
greatly superior to the single element de- 
sign for a machine of such great power. 
There is also the very decided additional 


Ul 

yj 

The Rotor Member Here 
Shown Js Driven Around 
by High Pressure Steam 
Flowing Thru the Rows 
of Biading. A reaction 
Force Is Set up Owing 
to the Steam Passing 
First Between Station- 
ary Blades and Then 
Thru a Set of Rotor 
Blades, Etc., Etc., Re- 
peatedliy. There Are Two 
Low Pressure and One 
High Pressure Stages In 
This Triplex Turbine 
Unit. The Steam En- 
ters the High Pressure 
Chamber First, Then 
Expanding, [It Passes 
into the Low Pressure 
Elements, Thence Pass- 
ing to the Glant Con- 

densers. 


A 


advantage thal, in an emergency, any onc 
or two of the elements can be shut down 
without stopping the others. Ali the power 
eggs are, therefore, not 11 one basket, and 
the high efhciency of a single large ma- 
(Continued on page 453) 








Wide World Photos . 


An Exceptionally Fine Picture of the Giant British Dirigible—the R-34 Descending Toward the Landing Field at Mineola, L. l., N. Y. 
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The 


Engines Are Kept Running While Descending, and the Rudders Altered to Steer the Ship Up or Down. 





rH R=-34 Atlantic 


Details of the Giant 2,000,000 Cu. Ft. Tranms-Atlantic Blimp 


HE plucky English fliers succeeded 
in flying across the Atlantic Ocean, 
a course extending over 3,000 miles, 
in a gas bag known variously as a 
dirigible and blimp, and finally as 
her commander termed her, a “filleted 
rigid,’ meaning a rigid or framed gas filled 
balloon, having filleted or flat segmented 
sides. After making a successful landing 
at Mineola, L. I., N. Y., she sailed away 
on her return to England and landed there 
after a record-breaking voyage of 75 hours. 

At Mineola the R-34 was hauled down 
and held by powerful cables, a large force 
of several hundred enlisted men being re- 
quired to watch her day and night, in the 
event of wind gusts, storms, change of 
buoyancy due to the heat of the sun ex- 
panding the gas with which she was filled, 
and a hundred and one other expected but 
uncertain capers which the gigantic 670- 
foot “blimp” might cut up. 

Some idea of her great bulk can be ascer- 
tained from the accompanying -semi-sec- 
tional view of her, which shows the steer- 
ing, eating and sleeping quarters, as well 
as many other interesting features. 


LANDING TOWERS FOR DIRIGIBLES. 


On her successful return to England the 
great airship was “anchored” to a new de- 
vice designated by British Air Force engi- 
neers a “landing tower.” Several of these 
towers are now in use in England for 
“anchoring” these giant lighter-than-air 
machines. They are provided with eleva- 
tors to bring the crew and passengers to 
earth. The airship is held by the “nose” 
in such a manner as to ride a storm much 
more safely than if held to the ground. 
Such a device was described and illustrated 
in the July issue of this magazine. 


Automatic landing and mooring are es- 
sential before airships can be put up as a 
comimercial proposition. 

Three points are being studied by the 
British technical departments now. One is 
moving the airship in the open, the second 
is the economy of man power required in 
landing, and the third the necessity for a 
good reserve of speed. This last is not a 
question of petrol supply, but of horse- 
power and the size of the ship. 

A recent trial trip of the R-32 gave from 
67 to 70 miles an hour, and she has 1,550,000 
cubic feet capacity. 

The R-34 has 2,000,000, and on her At- 
lantic trip reached approximately 60 miles 
an hour, but this is not going to be the 
speed of the future, airship. 

Major Scott, before he sailed, said he 
had no doubt that 100 miles an hour with 
proportionate “dispersal” lift, which is 50 
per cent of the actual lift, would be ob- 
tained from airships that would be built 
with a capacity of 5,000,000 cubic feet. 

Unless the size of the airship is in- 
creased, engines for this higher speed can- 
not be -fitted, so that the experiments which 
the Admiralty is going to carry out will be 
vital to the commercial interests of the 
future. 

Some idea of the wonderful aerial en- 
gineering features incorporated in the R-34, 
the first blimp to cross the Atlantic Ocean, 
can be gained from the following excellent 
description by Capt. Samuel T. Moore, com- 
mander of the balloon troop helping care 
for the transatlantic airship. 

The forward gondola is the navigator’s 
office and it is from this that the ship is 
controlled thru speaking tubes, electric bells 
and signals. The steering gear is also con- 
trolled from this gondola, as well as the 


rudder. On the side of this cabin are 
“elevator wheels” which control the eleva- 
tors for changing the altitude when neces- 
sary. There is a table in the navigator’s of- 
fice on which charts are made while a flight 
is in progress. Many scientific instruments 
are on it, as well as the controller for the 
radio station. There is an engine in it, and 
immediately behind it are two more engines 
on either side. One or two of these engines 
work while the other sleeps. All the en- 
gines on the ship could be kept working if 
it were necessary, but as a general rule one 
of them is stopt and cleaned while the 
dirigible is in operation. 


In the aft gondola are two more engines, 
making five in all—one in bow, two amid- 
ship and two at the stern. There are, how- 
ever, Only four propellers, the two engines 
at. the stern having only one propeller. Two 
men are at work at the engines during the 
flight, one man operating and the other 
oiling. 


DECK WALK 600 FEET LONG. 


Inside the huge envelope there is a deck 
just 600 feet long and very narrow, cov- 
ered with linoleum. It is not difficult for 
a man to balance himself as he walks along 
this deck, but it would be difficult for two 
men to walk it. 


There are eighteen hydrogen gas com- 
partments inside the shell, as shown in the 
semi-sectional view herewith. Nine of them 
have automatic valves, while the other nine 
are equipt with hand valves. The pressure 
of the hydrogen is not constant, but varies 
according to atmospheric conditions, with 
heat causing an expansion and cold contrac- 
tion. This is regulated by the valves. If 


(Continued on page 404) 
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teft: W. 3. Edwards, Wireless Operator of the R-34 and 
“‘Jazz,’’ the Cat Mascot. Taken at Mineola Immediately 
After the Huge Craft Terminated [ts §08 Hour Trans- 
Atlantic Journey There From Scotland. Center: Close-Up 
Showing Construction of the “‘Gondola’’ of the British R-34 
Rigid Oirlgible. Note Ladder Leading From Compartment 
to Gasbag, Thru Which Passageway Connects With Other 
Gondolas. Right: Photo Taken In Chart Room of R-34 


While It Was !n Mid-Atlantic, Showlng Radio Operator 





Copyright by Underwood & Underwood, N. Y. 


the valves should get stuck, something 
night happen. Vhey have a manometer by 
which they read the pressure in the hydro- 
gen tanks Ten millimeters is dangerous. 
Should the valves refuse to work a fire 
night start and the crew be forced to land 
or leap for life. 
EIGHTEEN HYDROGEN TANKS 

The eighteen hydrogen tanks are made 
of goldheaters’ skin, which is the intestines 
of calves. The final inflation—that is, the 
loading of petrol and hydrogen—takes place 
at the minimum temperature after the sun 
goes down. Flying over a warm City causes 
expansion, and over the sea, where it is cold. 
the bag is caused to contract. On the way 
over, while flying over the ice floes around 
Newfoundland, there was a contraction of 
40 per cent. 

When the machine starts to rise and the 
guy ropes are thrown off, she rises until 
she finds her equilibrium. It may be 500 
and then it may be 3,000 feet. When she 
finds her equilibrium, the motors. start. 
Meanwhile the wind carries her wherever 
it pleases. That is the reason why in most 
cases a Start is made between midnight and 
dawn. 

There are eighty-one tanks on 
which contain petrol, and weigh 
mately 500 pounds each. 
each is seventy gallons. 
tanks are fixed to the framework. The 
others are called “slip-tanks,” and have 
double functions, acting at times as ballast. 
The water ballast is carried in canvas con- 
tainers. There are eight emergency con- 
tainers—that its, four forward and four aft. 
The water is put in these emergency bags 
in accordance with the atmospheric con- 
ditions. They carry ballast weighing from 
500 to 3,000 pounds. 

There are three tanks of drinking water 
and one reserve tank containing distilled 
water, used in case of a shortage of drink- 
ing water. On the way over, the men were 
limited to a pint of water a day toward the 
end of the journey. 


EATING AND SLEEPING QUARTERS. 


The dining room is in the center of the 
ship, the only place where the deck is wide. 


board 
approxt- 
The capacity of 
Sixteen of these 


Talking With Two Continents. 


It is about twenty feet long and eight feet 
wide. There are three tables on hinges 
fastened to the framework, the same as on 
ocean liners. Of course the othcers and 
men use the same dining room. The food 
is already prepared but the men could cook 
if they wanted to by means of an electric 
stove in a gondola. They have to stand 
while they eat. The pantry is small, ap- 
proximately two by four by eight. 

The sleeping quarters are not very com- 
fortable. The men sleep in light hammocks 
suspended trom the framework. There are 
about ten hammocks, which are woven from 
Italian hemp. There is not much feeling of 
Stability. If a man fell out of one, he 
would fall thru the fabric and out into 
the clouds. One cannot get a good, deep, 
untroubled slumber. 

At the extreme end of the envelope there 
are no gas compartments—that is, for about 
twenty-five feet from the bow and from the 
tail there is vacant space. There are only 


To the Editor of the Electrical 


Experimenter: 


I regret that owing to circum- 
stances beyond my control it was 
deemed advisable to postpone the - 
publication of the article which I 
had intended for your August num- 
ber. But the objections to its ap- 
pearance will be shortly removed 
and I shall be pleased to forward it 
in due course for embodiment in 
your October issue. 


Irrespective of this, I think it well 
on this occasion to notify your read- 
ers, as a precaution, that I am not 
one of those who display the sign 
“Do it now” on their desks and of- 
fice doors. My motto is ‘Do not do 
it now. Think it over’’. 


Very truly yours, 
N. TESLA. 


it TETPLE Lessee 





two stationary electric lights inside the en- 
velope, making it necessary for the men to 
carrv electric flashlights. 

The cockpits fore and aft are equipt with 
heliographs. The observer is not com- 
fortable. He is compelled to stand upon 
an aluminum ladder with his head above 
the ship. The extra clothes carried by the 
crew are strapt to the side of the envelope. 
The crew of the R-34 brought only their 
dress uniforms with them on their vovage 
as extra clothing. 


PARACHUTES FOR CREW. 


Running along the deck inside the en- 
velope are the parachutes and _ life-belts. 
These appliances are kept in canvas con- 
tainers. The life-helts are inflated with air, 
They go around the chest, and when wrapt 
up look like a bundle of clothes. Both the 
parachutes and life-belts are always avail- 
able. If overland the men were forced to 
leave the ship, the parachutes might save 
them, while if over the sea the parachutes 
and life-belts would both be used and might 
possibly save them. 

It is not comfortable on the ship at all. 
The static electricity in the air might cause 
a fire and explosion. For this reason the 
men wear rubber slippers, sometimes cloth, 
for fear that the sparks from the nails in 
leather shoes might start a fire. The light- 
ning rod is a piece of steel cable with a 
tassel on the end. 


THE RADIO EQUIPMENT. 


The R-34 is probably the largest of the 
lighter-than-air machines. It is exclusively 
of British design and construction, and js 
navigated entirely ‘bv the navigation officer 
from the forward gondola. This officer 
works from a bridge, much the same as the 
bridges on trans-Atlantic steamers, and con- 
trols the airship. In back of the navigation 
othcer’s headquarters is the “Wireless 
Room” fitted with four wireless sending 
and receiving outfits, the range of these 
varying considerably. 

Lieut. R. F. Durrant of the Roval Atr 
Force claims the following ranges for his 
Radio apparata: With a three-step amph.- 


(Continued ow page 438) 
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der-Water Surveying by 
Sound Waves 





By dW. WINFIELD SECOR 


ASSOCIATE MEMBER AMERICAN INSTITUTE ELECTRICAL ENGINEERS 


OCATING invisible objects at dis- 
tances of several miles under water 
is not such a new scientific fact, as 
several schemes for carrying out the 
detection of submarines by these 

sound waves, radiated from the propeller 
and engine of the undersea craft, were con- 
ceived and applied more or less success- 
fully during the progress of the World 
\War, and enemy submarines were trailed 


The Ries Under-owater 


Sound Detector and 
lotew it Works. 


microphones on the yardarm or spar, was 
sounded. The vardarm carrying the micro- 
phones was then swung on the mast as an 
axis, unti! the “echo” retlected from the 


fance of cight to ten miles or more. This 
seems all the more probable when the won- 
derful principle on which his system oper- 
ates is more fully understood. 


SOUND WAVES IN AIR AND WATER. 


In the original scheme for locating ice- 
bergs or other objects projecting above the 
water, as devised by Mr. Ries some years 
ago, the propagation and retlection of 


Using THE RIES SOUND DETECTOR for locating 
ICEBERGS IN FOG OR AT NIGHT 
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The *‘Ries”’ Improved Under-Water Surveying and Locating Scheme, 
i Among These We Find the 
Detecting and Locating of Enemy Submarines to Within a Few Feet of 


to Solve Many of Our Greatest Problems. 


fo Microphone 
Aproratus 





Their Actual Location, Etc. 
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DIAGRAM OF CONNECTIONS USED IN THE RIES” 
S$uB-SEA SOUND LOCATOR AND RANGE FIF DER, 
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Utilizing Reflected Sound Waves Propagated thru the Water, Promises 
Locating of Sunken Ships, the Charting of River and Harbor Beds, 


The Principle of Triangulation Employed 


Makes the {nvention Extremely Feasible and Precise. 


by means of submerged microphones or 
electrical sound detectors. But it has not 
been possible heretofore to utilize ordinary 
apparatus, such as a single sound detecting 
instrument located at a single point, to ac- 
curafely locate any object at an appreciable 
distance to within a few feet. However, a 
New York inventor and electrical engineer, 
Mr. FE. E. Ries, has been working for a 
number of years on a most ingenious re- 
flected-sound scheme for locating various 
objects such as submarines, icebergs, chart- 
ing Ocean and river beds, etc., and the pres- 
ent article deals with the remarkable prin- 
ciple of sound wave triangulation, as 
evolved and perfected by Mr. Ries. 

Our readers may probably remember hav- 
ing read several years ago of an “iceberg 
detector” operating on the sound wave prin- 
ciple, devised by Mr. Ries, in which two 
sensitive microphones fitted with horns 
were mounted at the extreme ends of a 
yardarm high up on the mast of a ship. To 
locate the distant iceberg, even in a fog or 
at night as well as day-time, a powerful 
siren placed exactly midway between the 


iceberg was picked up several seconds later 
in the microphones. By a special scale de- 
vice attached to the pivoted microphone ele- 
ments, the angles which they subtended 
when hoth were focust on the spot from 
which the.echo rebounded, showed the dis- 
tance in feet or yards, as the case might be. 

Before going further into the details of 
Mr. Ries’s most ingenious and promising 
sysiem of “Subaqueous Surveying” by 
means of reflected sound waves, it will 
prove interesting to look into some of the 
principles of sound wave physics underly- 
ing the functioning of this latest scientific 
achievement. Moreover, as Mr. Ries point- 
ed out, his system of sound wave triangu- 
lation overcomes all the weaknesses of the 
single, straight-line sound detectors, by 
utilizing a greater base line in his triangu- 
lar determination of the source of the 
sound or echo, and by this means he -con- 
fidently believes that ships, submarines, ice- 
hergs or other obstructions, including the 
depth, contour and nature of the ocean bed 
or rocky coast, cust be located quickly and 
precisely to within a few feet, even at a dis- 


sound waves, ie., the echo, was based on 
the phenomenon of sound wave transmis- 
sion thru the air. Sound travels thru the 
air at a speed of approximately 1,120 feet 
per second; it is well to keep in mind also 
that a sound traveling toward a certain 
point such as a rock or iceberg and re- 
bounding from the surface of said object 
by reflection, will cause an echo traveling 
at the same speed also, or 1,120 feet per 
second. Hence, when listening for the 
echo, which you may sometimes do in parks 
Or IN mountainous regions where there is a 
rocky formation which will give a good 
clear echo at a considerable distance, you 
may time the distance with an ordinary 
watch provided with a second-hand, by 
counting the seconds required to hear the 
echo. But the time noted should he divided 
by two, and then multiplied by 1,120 in or- 
der to get the distance in feet. Sound wave 
propagation thru water is very much the 
same as that thru air, with the difference, 
however, that sound travels thru water at a 
much greater velocity than thru air, owing 
(Coniizued on page 454) 
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Submarines Will Have to Become Almost Human to Get Thru the Under-Water Nets and 
Mines Barrages of To-morrow. Here’s a Telitale Net That Entangles the ‘‘Sub’’ and Sends 
up Rockets Signaling the Fact. Electric Light ‘‘Markers’’ Are Also Brought into Play. 


protection against submarines have been 
quite extensively tried out, and while many 
theorizers have predicted failure for anft- 
submarine nets, still many hundred miles of 


HE vast experience gained by naval 
designers and inventors during the 
progress of the great war has taught 
them many things. The various means of 


SEPARABLE FLOAT 
FASTENEOD TO NET 


nets were constructed and successfully em- 
ployed during the war. A new form of 
telltale submarine barrier or net was re- 
cently invented and patented by one John 
P. Geraghty, of Jersey City, N. J. His in- 
vention covers a system of detecting sub- 
marines solely by the use of protective nets, 
so that anti-submarine operations can be 
carried out directly, and a few dozen “ash 
cans” (depth bombs) let go on the spot 
where the submarine is eventually located 
by the sub-sea microphones, et cetera, as 
now used by all of the leading navies. 


The outstanding features of Mr. Ge- 
raghty’s invention are that as soon as a 
submarine touches the net and tries to cut 
its way thru, or else bumps the net so hard 
that it carries it away, telltale signals will 
instantly be given, and which are effective 
either by day or by night. At night, rocket 
signals are shot forth from the anchor 
buoys of the net as soon as the net has been 
damaged or carried away by the lurking 
enemy sub-sea craft engaged on a surrepti- 
tious visit to the harbor or bay thus pro- 
tected. 


In this form of anti-submarine protective 
net, the net, which is of special design, is 
detachably fastened to sturdy anchoring de- 
vices, so that when a submarine strikes the 
net it can, with ordinary pressure, tear the 
latter away from the anchorages, which im- 
mediately causes signals or telltale means to 
be operated so that patrol boats, such as 
submarine chasers and destroyers, can at 
once give battle to the unseen enemy. The 
anchoring devices are provided with clever 
releasing catches, which when a certain 
amount of pressure is applied to the net, 
collapse and allow the net to be released 
from the anchorages. As soon as this hap- 
pens, however, the collapse of the catches 


(Continued on page 483) 


Electrocuting Huge Leopard 


tends to show that the high velocity of the 


It was a “shocking” affair, but those 
current travels faster than the nerve wave 


members of the Los Angeles moving pic- 
ture colony who are in the habit of work- 
ing with animals are breathing sighs of 
relief, for David, the big leopard of the 
“movie” jungle is no more. Sentenced to 
death by a jury of his peers, the big cat paid 
the extreme penalty by being electrocuted. 
According to Mr. Edwards, manager of the 
film company who owned the beast, most 
of the animals used in film work are very 
tame, but David had been acting treacher- 
ously for several months, and rather than 
risk the injury of anyone who might be 
acting with him it was decided to end his 
career. At first shooting with a_ high- 
powered rifle was considered, but fearing 
that this would disfigure the beautiful pelt 
which the company wished to preserve, the 
engineer of a large electric power station 
nearby was consulted and electrocution was 
decided upon. <A large steel plate was 
placed on the floor of the cage and con- 
nected to a 6,000-volt power line at the 
power house. David was then placed on 
the plate, and another wire fastened to his 
leg, the juice turned on, and David was 
no more. 

The execution of animals has received 
considerable investigation, especialy in the 
city of Boston, Mass., where there is lo- 
cated a specially equipt institution for elec- 
trocuting horses, cats. dogs, etc. The appa- 
ratus and special provisions arranged to 
carry out this work were described some 
time ago in the ELECTRICAL EXPERIMENTER. 
The method is not only advantageous in 
many different ways, such as the ease and 
certainty which which the animal may be 
killed, but also has received the highest 
commendation from humane ‘investigators 
and scientists. The theory of electrocution 


‘“‘David’—the Big Leopard of the ‘Movie’? Jungle—About to Breathe His Last. 
of the Switch and He Paid the Final Penalty for His Treachery, Which Had Endangered 
the Actors’ Lives. 


itself, and therefore the animal is dead 
before any shock can be felt. 
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By HEREWARD CARRINGTON, Ph. D. 


HE late Sir William Crookes, O.M., 
F.R.S., will always be regarded as 
one of the greatest scientists—as he 
was one of the greatest “psvchical” 
students—of all time. His achieve- 
ments in the fields of chemistry and physics 
alone insure the perpetuation of his name 


The Arrange- 
ment of the 
Water, Bowl 
and Metal Cup, 
Over the Ful- 
crum Beneath. 


Detaits of the Spring Balance, Show- 
Ing the Amount of Pressure Actually 
Exerted By the Psychic Energy, 


in scientific circles. He was the discoverer 
of the element thallium; he it was who 
first investigated many of the phenomena of 
radiation, which led to the ultimate dis- 
covery of the “Crookes tubes”’—named 
after him—and which in turn have led to 
many important. discoveries. in the realms 
of chemistry, physics and medicine (the 
X-rays, etc.}. He made many valuable 
contributions to the study of radium; he 
invented the “radiometer,” which we now 
see in nearly every oculist’s shop; he wrote 
many standard works upon chemical anal- 
vsis, sugar manufacture, dyeing, printing, 
metallurgy, sewage, diamonds, and many 
other topics—thereby establishing his name 
as one of the finest, most ingenious and 
most practical scientific minds in the world, 
and leaving to posterity a veritable monu- 
ment, in the shape of lasting and valuable 
achievement, of great practical benefit and 
value to mankind. 

Sir William Crookes, however, was 
known not only for his interest in the 
problems of physics and chemistry, but also 
by reason of his interest in “psychic” phe- 
nomena, and his book “Researches in Spir- 


Scientific Proof of 
Psychic Force or 
Spiritualism 


itualism” is a classical manual on the sub- 
ject, oft quoted, and a model of clarity and 





impartiality. Curiously enough, his_ re- 
searches into the phenomena of spiritualism 
were being undertaken during the very 
years (1870-74) when, in the opinion of 
many physicists, Sir William was doing his 
best work in chemistry; so that the charge 
cannot be brought against him that “he 
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N publishing this article, we are aware 
— [ that it is a very unusual subject to 

appear in a scientific magazine. We 
= however, have approached the matter with == 
an open mind, neither condemning nor 
upholding it. The reader must be the 
judge. We do not publish it with the 
mental reservation that “there might be 
something in it, after all,” but we do be- 
lieve that anything at all in science over 
which there has been a great Controversy 
should be discussed as intelligently as it 
is possible. The author of the present 
article, Dr. Hereward Carrington, is a 
member of the Society of Psychical Re- 
search, and he is also the author of sev- 
eral interesting books, among others 
“Death: Its Causes and Phenomena;”’ 
“The Problems of Psychical Research;” 
“The Coming Science;” ‘Psychical Phe- 
nomena and the War.” 

Sir William Crookes, one of the greatest 
scientists that ever lived, became con- 
verted to spiritualism after long and ex- 
haustive experimental evidence which to- 
day seems irrefutable. Dr. Hereward 
Carrington clearly describes some of Sir 
William’s experiences in this article, 
which should prove of unusual interest 
= to our readers, whether it will convince 
them or not. 
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That Held By Home. 





Sir Wililam Crookes’ Apparatus for Testing 
“Psychic Force’? Radiation From the Fin- 


gers of. the Medium, 


eee! 


only became interested when in his dot- 
age”; on the contrary, he was then in his 
prime—about forty years of age. It is true 
that Crookes maintained his interest to the 
day of his death, but he wrote very little 
upon the subject, contenting himself with 
patient research and investigation, which 
tended but to confirm his earlier researches. 
A brief summary of these cannot fail to 
be of interest. | 

The majority of these experiments— 
which were chiefly conducted in Sir Wil- 
liam’s own home or laboratory—were made 
with the medium Mr. D. D. Home—a me- 
dium who produced extraordinary “physi- 
cal” manifestations, and who was never de- 
tected in fraud in all his long career (Home 
was an intelligent man, who wrote several! 
excellent books upon the subject himself). 
One of the earliest experiments was that 
with an accordion, held lightly between the 
thumb and fingers of Home’s hand by the 
end opposite the keys. His other hand was 
visible and rested on the table. The ac- 
cordion, thus held, was placed within a cir- 
cular wire cage, which could be charged 

(Continued on page 440) 
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Ever Hear the Tale of the Man (and Oh! Lawdy! the 
Woman) in “Upper Ten?"’ The Worries of the Travei- 
ing Public That Must Sleep En Route in Those Sardine 
Box Atrocities Known as “Berths’’ Are Finaliy Re- 
duced to a Minimum; by Means of This New Telephone 
Checking System the Chance of Finding Your Berth 
Already Occupied by a Duplicate Ticket Holder Is 


Obliterated, Forever, We Hope. 
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Telephone Solves “lLower Berth’? Squabble 


to obtain a /ower berth on a railroad 

train, only to find out that a friend of 
yours purchased one from a different win 
dow after you applied for yours, will 
doubtless be interested in the new method 
of booking applications which is in use at 
the present time at one of the large rail- 
road terminals in New York City. 


T HOSE of you who have tried in vain 


According to the old method, diagrams 
of each pullman car, with blank spaces for 
each berth, were distributed among the 
various stations and ticket offices. When 
you purchased your ticket, the number of 
your train ticket was entered in the space 
representing your berth, In this way the 
ticket agent. knew just what berths were 
occupied and which were not. Yes, he did! 


New;+Continuous Panorama 


It is undoubtedly a fact that the long 
suffering public has been wont to see 
many advertising devices both good and 
bad exhibited in store windows, etc., 
designed with the intention (?) of se- 
curing their attention. Of these some 
have been rather unique and served their 
purpose admirably, but there have been 
many that have fallen by the wayside. 

With these few words of introduction 
to our plot we come up against the diffi- 
cult task of describing this new adver- 
tising device that to all intents and pur- 
poses eclipses them all. The main diffi- 
culty is to find a way that will make 
the explanation reasonably clear. It is 


A Mystlifying Show Window Attraction 
the Scene on the Revolving Disc 
Constantly Changes. 


i Ui 
called the “Endless” display machine, 
and as an advertising specialty it seem- 
angly surpasses anything heretofore 
shown, in that it presents to a manufac- 
turer, dealer or storekeeper a very neat 
and attractive way of telling the his- 
tory of the manufacture of the goods he 
may be selling, with a wonderful group- 
ing of photos much the same as a mov- 
ing picture or panorama. It is only by 
some such means that customers are 
usually interested, as the eye readily 





Display 





When the train left the station these 
cards were handed to the pullman conduc- 
tor, who settled disputes as to the occu- 
pancy of the berths, according to the ticket 
number entered on his card. If two peo- 
ple claimed the same berth, the one whose 
ticket number appeared on the card was 
the fortunate individual. 

(Continued on page 481) 


Advertising 


transmits a picture to the nnd that is 
bound to stick. In addition to the con- 
tinuous moving picture there are a num- 
ber of shelves provided at the base for 
the display of small wares. 

The circle covered by the moving disc 
is thirty inches in diameter, and is capa- 
ble of showing three separate pictures 
on each sheet. It is adapted to display 
any advertising matter which is now 
used or has been used in posters, car 
cards, phrases, and in fact all written 
printed or photographic matter. . Each 
machine can hold 20 or more sheets each 
thirty inches in diameter; they are 
notched around the edge with a tough 
linen border which precludes their be- 
conyng torn or mutilated while passing 
thru the machine. The discs are slit 
and joined end to end in a flat pile in- 
side the machine with the two free ends 
joined in a sort of twist, thereby en- 
abling the action to be continuous both 
back and front. They are held in 
place both by a pivot in the center and 
also by the driving motor, which is of 
1/40 horse-power and so geared that two 
friction pulleys bear on each side of the 
machine. Between these pulleys are set 
the edges of two discs and by a simple 
gearing process, each set of friction 
pulleys works in the opposite direction, 
thus making possible the continuously 
moving panorama. 
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“SYSTEM = 
OPERATOR’ 


THUNDER STORM 
WIRELESS SIGNAL 
USED IN ALL MOD- 
ERN POWERHOUSES 


200,000 Horse-power 


N Friday, June 20th, 1919, the elec- 
tric light and power service of the 
New York Edison Conta 
put to the severest test whicli the 
Waterside Station had ever experi- 
1918. This was a 
which a summer thunder-storm, 


enced since December, 
day on 
coming up in midafternoon en- 
veloped the city in darkness 
equal to that of 10 o’clock at 
wight, the consequence being 
that about 2,000,000 electric 
lights were turned on almost 
instantaneously and the Edison 
Company had to meet, this de- 
mand for more “juice.” It oc- 
curred when factories and of- 
fices were going at full swing, 
hundreds of which suddenly 
switched on all the lights when 
the storm broke. Several fac- 
tors enabled the company to 
supply the enormous demand 
for current. One of these we 
have described in a previous 
issue of the ELrctrica, Ex- 
PERIMENTER—the “wireless 
storm announcer,” which again 
stood in good stead. 


This consists of a slightly 
modified form of an_ early 
model wireless receiving sta- 
tion, using a coherer and a bell 
as a decoherer, together with 
the necessary relays. In addi- 
tion in the aérial circuit, are 
two spherical balls resembling 
a spark gap. These are placed 
1-64th inch apart, and are used 
to prevent the causing of a 
false alarm by the surges ema- 
nating from nearby wireless 
telegraph sending stations. A 
condenser is placed in the 
ground circuit to prevent stray 
currents and a short-circuiting 
switch is used to silence the 
bell and protect the apparatus 
trom heavy surges due to elec- 
trical storms, which mav harm 
the apparatus and materially 
impair its usefulness. 


The demands of this gener- 
aling station were raised by 
this increase in the use of cur- 
rent fram approximately 250,- 
000 horsepower, which is the 
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THE PROCEDURE ON 
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normal daily business load, to nearly 425,000 
horsepower, and due to the fact that all 
offices and factories were “carrying on” at 
the time, this load would naturally be al- 
most exclusively of a lighting nature. From 
these fignres an increase of 175,000 horse- 
power would mean about 2,000,000 50-watt 
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This Daily Load Chart Shows How the New York Edison Company’s 
Output Increased Nearly 100% During a Recent Thunder-Storm. 


THE STORM BREAKS OVER 
THE C/T WE SIMPLY TURN 
A SWITCH AND OBTA/N 
FHE DESIRED LIGHT — 


lamps being turned on suddenly. 
enough, something had to be done in order 
to meet this demand, and inasmuch as the 
change from 
came within less than an hour, 
a close race against time to get the boilers 
and generators into operation in time to 
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meet the approaching darkness 
that the coming storm would 
bring. 

At a large generating station 
such as at \Waterside, there is 
generally one man and his as- 
sistants, whdé are able to con- 
duct the affairs of the station 
with remarkable skill and pre- 
ciston—the ‘ ‘system operator 
as he is called at Waterside. 
The system operator invariably 
keeps posted on the demands. 
that are or may be made on 
the station for power and light, 
so as to direct the disposal of 
all generating machinery. Thus 
the station will afford the high- 
est quality of service and will 
operate with maximum  eft- 
ciency, te, he ascertains how 
many boilers should be main 
tained under load, and how 
many should be “banked,” 
which machines shall carry the 
load and which shall remain 
idle. He also directs the 
switchboard operators as to 
which feeders shall be used to 
dispose of the output. As this 
routine is an everyday affair, 
it is conducted quite automati- 
cally, but the life of the system 
operator also has some otf its 
thrills, especially when a storm 
approaches the city at a rate 
of about 45 miles an hour. The 
little thunder-storm detector, a 


view of which ts reproduced 
here, does its share of the 
work. When a storm is ap- 


proaclung, and about one to 
two hours away, the gong on 
this storm announcer will 
strike about every fifteen or 
twenty minutes. This is only 
a “warning,” and not much at- 
tention is paid to it, as it is 
very probable that the storm 
(Continued on page 450) 
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By JOHN E. PRITCHARD 


N all branches of human endeavor there 
has been that characteristic trait to at- 
tain perfection. This condition has 
never been reached and never will; but 
like a variable approaching a limit, the 

difference between perfection and non-per- 
fection can be made very small. 

In the early development of electrical 
application, it was generally conceded that 
direct current transmission was a marvel- 
ous advance toward the ideal method of 
power delivery. Its flexibility over all 
others was evident, at that time. This ad- 
vancement opened a new field of industrial 
engineering. Investigators were spurred on 
by successes, so naturally the field became 
extensive. Then the disadvantages of di- 
rect current became prominent. Economy 
demanded that power units be centralized. 
It was found that to transmit large cur- 
rents long distances at low voltage, re- 
quired very large conductors to reduce the 
heat losses, which are equal to the current 
squared, multiplied by the resistance. This 
draw-back was partially surmounted by the 
high voltage direct current generator; but 
due to the mechanical as well as current 
transformation difficulties, it has not been 
widely adopted. 


LOW FREQUENCY ALTERNATING CURRENTS 


Low frequency 60 cycle A. C. machinery, 
thru persistent research, has to-day reached 





Meits From the High Frequency Furnace, 
Some of Which Resist Fusion Up to Tem- 
peratures as High as 1700° Centigrade. Such 
include Tin, Lead, Zinc, Aluminum, Brass, 
Copper, Iron Cast and Electrolytic (Which 
Was Meited in Vacuum Without the Pres- 
ence of Carbon, Even in Traces), Nickel, 
and High Silica Glass. As an interesting 
Indication of the Unique Character of the 
Induction Possible, a Mass of Small Iron 
Nails Is Shown at the Extreme Right, Which 
were Cintered Together by the Action of 
Powerful “‘Eddy Currents.” While This 
Action Is Proceeding, During the Early 
Stages of the Melting, Smal! Arcs and Sparks 
Tend to Weld the Many Particles Together. 
This Effect Is Obtained Only In a Crucible 
That Is Electrically Non-conducting. 


a high degree of perfection. But even with 
our great power houses and their long 
transmission lines lighting great cities, 
propelling ponderous electric trains over 
high mountains and furnishing energy for 
every conceivable form of prime-mover in 
the industries, there exist many factors 
detrimental to perfection. 

The reason for the great use of alter- 
nating currents is the ease with which they 
can be transformed from one voltage to an- 
other. They can be generated at a com- 
paratively low voltage and stept up to a 
higher voltage. In the transmission of great 
power at high voltage there is required but 
a small current, and this, in turn, requires 
only conductors of small cross-section. 


RESONANCE IN A. C. CIRCUIT. 


Transformation is accompanied with 


The High Frequency 
Furnace and Electric 
Power Transmission 
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Typical Vacuum-Type Inductor Unit of New 

High Frequency Furnace Developed by Prof. 

Dr. E. F. Northrup, Princeton University, 

Marking a New Era in the Electrical Refine- 
ment of Metais. 


heat, magnetic leakage, hysteresis and eddy 
current losses. First class design has re- 
duced these to a minimum. Also, there 
are disadvantages caused by inductance and 
capacity in every circuit. This lowers the 
power factor. The lower this ts, the more 
current is required to produce power at a 
given voltage. This gives rise to excessive 
heat losses. The power factor may he 
made unity or nearly so, by balancing the 
reactive effects of inductance and capacity. 
When this condition exists, resonance is 
said to take place in the circuit and then 





High 
densers 


Furnace Con- 
These Furnace 


Frequency Electric 

and Spark Gap. 
Outfits Have Been Built In Sizes Up to 50 
Kilowatts. 


Ohm's law holds true, C—=E/R. It is very 
desirous not to have this in practise, due to 
the great strain placed on the circuit. The 
voltage, as well as the current, may reach 
abnormal values under such conditions. In 
fact, the potential on a long transmission 
line may be 10 per cent higher at the dis- 
tant end than at the generator end, due 
to these resonance conditions. In one case 
a 10,000-volt A. C. transmission line showed 
11,000 volts at the distant or load end of 
the circuit. 

This phenomenon may be illustrated by 
the mechanical analogy of a pendulum six 
feet long, on the foot of which is hung 
a weight of one hundred pounds. Strike 
the weight with a force of ten pounds. 
Call this the positive impulse. When -it has 
traveled the full length of its arc, give it 
another ten pound blow. This is the neg- 
ative impulse. Now the pendulum will 
oscillate freely. The time for a single 
vibration will always be equal, regardless 
of the length of its arc; therefore the im- 
pulses will occur at equal intervals of time 
and will be analogous to an alternating cur- 
rent delivered to a resonant circuit. The 
amplitude of the swing will get greater 
and greater until finally the energy repre- 
sented in the moving weight is many times 
larger than the individual impulses. These 
are called free vibrations. But if the forces 
are not applied at the instant of the weight’s 





Interior View of Discharge Gap. Dis- 
charge Gap Shown 
Single or Two-Phase Operation. 
Moving Parts and Is Substantially Noise- 
jess. The Gap is Very Effective in Pro- 
ducing Strong Oscillations and May Be Em- 
ployed for the Conversion of Large Amounts 
of Power Into Oscillatory Currents. 


The 
Is Adapted for Either 


it has No 


return to center, part of the energy will be 
lost in heat. These are forced vibrations. 

Alternating currents, in present day prac- 
tise, applied to induction motors and trans- 
formers, are impeded by resistance, in- 
ductance, and capacity; giving rise to these 
forced vibrations. This condition causes 
voltage drop, low power factor, hysteresis 
or iron losses, and eddy current losses. A 
synchronous motor on the line with an over- 
excited field, furnishes an equivalent of 
capacity and tends to neutralize inductance 
and thereby makes the vibrations free. A 
condenser would do the same, but it would 
be too large to be practical. 


HIGH FREQUENCY ALTERNATING CURRENTS. 


High frequency alternating currents and 
machinery for producing them are com- 
paratively new. This field of application 
is not extensive. There has been consider- 
able development on the large scale in wire- 
less telegraphy and telephony. But here 
the power has not, up to the present time, 
exceeded a few hundred kilowatts, and it 

(Continued on page 474) 
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PHOTO-ELECTRIC CELL SUP- 
PLANTS SELENIUM. 


Experimenters in many fields of science, 
including those interested in astronomy 
and certain branches of the eiectrical and 
radio arts, have very often faced the prob- 
lem where to obtain a good selenium cell— 





New Light-Sensitive Photo: Electric Cell and 
Below—a Diagram for Using the Cell as a 
Detector for Radio-Telegraphy or Telephony. 
Mem photo-electrit cel? 
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the well-known instrument which, when ex- 
posed to light, lowers its electrical resis- 
tance, thereby causing a relay connected 
with it to operate one or more local cir- 
cuits. Not only was the question of where 
to obtain the cell often unanswerable, but 
the best selenium cells which have been 
available now and then on the American 
market have left much to be desired. This 
is so for several reasons. First, the ele- 
ment selenium—even tho it possesses a 
most wonderful natural quality of changing 
its electrical resistance in proportion to the 
amount of light thrown on it, and raising 
its resistance as the degree of darkness is 
increased—does not do this instantaneously, 
nor anything like it. 

The newest advance in science is the 
photo-electric cell. This device, which has 
only recently been perfected so as to be 
available on the commercial market, is 
shown in the accompanying illustration and 
diagram. Not only is it useful where light- 
operated circuits are necessary and desira- 
ble, but it can moreover be used for re- 
ceiving radio signals, as its designers have 
pointed out. Its arrangement in the radio 
receiving circuit is shown in the accom- 
panying diagram. 

The photo-electric cell apparatus is some- 
what similar in principle to the selenium 
cell, in that it changes its inherent electrical 
resistance in proportion to the amount of 
light falling upon it. As its designers and 
builders state, the cell is not liable to lag 
as in the case of selenium, and there is no 
dark current whatsoever. It is said to be 
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very constant and reliable in its action, and 
can be used to great advantage in Stellar 
photometry. The applied potential for this 
cell is 220 volts. A cell of this type has a 
wider field of usefulness in many respects 
than a selenium cell, and it will carry a 
considerably larger current. 

This photo-electric cell is very cleverly 
made up with a screw base fitting a can- 
delabra socket. The rubidium screen in- 
side the bulb connects to one terminal of 
the screw base, while a wire leads down 
from the silvered glass electrode facing the 
screen to the second contact member of the 
screw base. All that is necessary in con- 
necting up the cell is to attach the two 
circuit wires to each of the two terminal 
screws on the base. 


MAKING YOUR OWN FLASH- 
LIGHT BATTERIES. 


One of the latest advances in the flash- 
light art is the home-made battery outtit 
illustrated in the accompanying photograph. 
These outfits are priced so as to give about 
25 per cent reduction in the cost of the 
batteries if purchased in the regular way, 
and each outfit will-make three two-ce/l bat- 
teries or two three-cell batteries, there be- 
ing suitable materials included to make up 
six flashlight battery cells. The outfit is 
supplied in two styles—one battery outfit 
includes a tubular flashlight, while the sec- 
ond outfit has a renewal equipment only, 
comprising the necessary parts, chemicals, 
etc., to make the six single cells as afore- 
mentioned. 

As the makers point out in their instruc- 
tion brochure accompanying the battery 
outfit, one of the principal advantages of 
this set is that the cells do not deteriorate 
in the least while they are standing, and so 
the person using these flashlight batteries 
has the satisfaction of knowing he is add- 
ing from 50 to 100 per cent to the life of his 
flashlight battery, which ordinarily 1s 
wasted, so far as the life of the battery is 
concerned, by standing on dealers’ shelves, 
and in transit between the factories and 
dealers. 

The liquid solution used in mixing the 
paste for the cells is placed in a graduated 
bottle. The proper quantity for each cell 
is marked off on a graduated label, which 
shows just what quantity to pour into each 
cell. Next, a chemical powder is placed 
in the solution and stirred well with a 
mixing stick accompanying the set. The 
carbon element, after being immersed in 
water for a few moments, is placed down 





The Latest in Flashlights! Make Your Own 


Batteries. 


into the zine cylinder containing the solu- 
tion, which has been thoroly stirred, and 
by pressing the cork supporting the carbon 
element down flush with the zinc cup, it 
is held firmly in place by bending over 
three zinc prongs. A cardboard cylinder 
suitable for holding three cells accompa- 
nies the outfit. 
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NC PLANES HAD ELECTRIC SELF- 
STARTERS. 


It is not generally known that the NC 
flying boats which accomplisht the suc- 
cessful trans-Atlantic flight were the first 
heavier-than-air machines in this country 
to be equipt with electric self-starters for 
each of their big Liberty engine motors. 

The result of the Navy Department’s 
decision to so equip its seaplanes undoubt- 
edly aided the success of the enterprise, for 
the NC-3, lost in the sea and fog near the 
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The Famous “NC” Planes Had Their Liberty 
Motors Fitted with Electric Self-Starters, as 
Shown in the Photo Herewith. 


Azores, all her engines stalled, wet and 
cold, would never have been able to taxi 
into Ponta Delgada under her own power 
without the assistance of mechanical means 
for starting her propellers. 

The picture shows this little starter at- 
tached to the propeller shaft of one of the 
big Liberty motors which drove our sea- 
planes thru the air. 

This little device consists of a small 12- 
volt electric motor operated by a storage 
battery, connected thru a geared reduction 
to an automatic screw drive. On the end 
of the screw shaft is cut an 8-tooth pinion 
which meshes with a larger gear mounted 
on the propeller shaft. The starter will 
turn over the engine at 40 to 50 R.P.M. 
with a consumption of 100 to 110 amperes 
and a maximum of 1,300 foot-pounds is 
available on the engine crank shaft, for 
breaking loose a cold engine. When the 
engine begins firing the screw drive auto- 
matically demeshes from the crank shaft 
gearing. The storage battery weighs 26 
lbs., and has a rating of 24 ampere-hours— 
or sufficient to supply enough current to 
make 150 starts on one charging. 

An interesting incident of the American 
trans-Atlantic flight was that all three 
planes carried extra propellers, intending 
if, one should break to descend to the 
water, change propellers, and start off 
again. They depended on the starter to 
make this possible. 

It is also said that the C-5 (Blimp) met 
such strong headwinds on her trip from 
Montauk Point, Long Island, to New- 
foundland, that the force of the wind 
stopt her propellers, and it was necessary 
to ascend to a higher level to avoid them, 
the starter with which she was equipt start- 
ing the engines while in mid-air. 


Photo courtesy Westinghouse Electric and 
Manufacturing Company. 
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Even This Chinese Chef Likes to Cook on the Modern Electric Range. 
Meals Are Prepared on This Range for Workers ona California Ranch. 


OOoKery—A Snap! 


By GRACE T. HADLEY 





HE history of human culture might 

be said to be largely the science of 

food preparation. Thru the ages 

the arts of fire were slowly devel- 

oped. Wood, coal, oil and gas have 
been successively used in the production of 
artificial heat for the purpose of cookery. 
Until the last century fire was the most 
useful thing in the service of man. 

To-day electricity is doing all that fire 
ever did, and is doing it better. Electric 
cockery 1s as superior to fire cookery as 
the electric light is to the tallow dip. Elec- 
tricity is performing tasks beyond the lim- 
its of flame. Fire to-day yields motive 
power with many times the economy it did 
one hundred years ago. This motive power 
is the source of modern electric currents. 
This power as electric current enters si- 
lently and swiftly into the modern home 
and is the source of électric heat in the 
modern cook stove. 

As refinement of living increases, elec- 
tric cookery solves the problem of easy 
control, of elimination of waste, the un- 
certainties of temperature. The heat can 
be regulated with almost mathematical pre- 
cision. When it is no longer needed the 
current can be turned off and no waste 
occurs. The time is close at hand when 
cookery wil! cease to be carried on by 
“guess-work.” Many women already real- 
ize that it pays to put this work on a more 
scientific basis. 

The temperature factor in cookery is one 
that ought to be thoroly standardized. In 
the art of baking a loaf of bread, for in- 
Stance, there are many factors that must 
he precise, in order to insure best results. 
There is no reason, if conditions are ex- 
actly the same, especially temperature con- 
ditions, why the cook should not be suc- 
cessful with her baking, regardless of 
“wind in wrong direction.” 
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The objects of cookery are to render 
food more digestible, to make the food 
more appetizing and to improve its appear- 
ance. In the cooking of animal food, the 
improvement of appearance and flavor is 
inmost important. Cooking foods rich in 
protein may decrease digestibility to some 
extent, but the increased attractiveness of 
well-cooked meat may render it more di- 
gestible by causing greater flow of diges- 
tive juices. 


ROASTING. 


Roast Becf—Remove the baffle plate. 
Turu both oven switches to High and let 
oven heat twenty minutes. Place the roast 
on the rack in the dripping pan, rub with 
salt and dredge the meat and pan with 
flour. Put in the roast to sear for about 
four minutes to each side. Then put in 
the baffle plate and turn lower oven switch 
to Afedinim After twelve or fifteen min- 
utes turn the upper oven switch to Afedinm. 
The total time of roasting should be fif- 
teen minutes to the pound. If the meat is 
lean, put drippings or hot water in pan for 
basting. 

There is said to be a saving of about 15 
per cent in roasting meat electrically. Con- 
sidering the price of meat to-day, this is 
quite an item. The following actual test 
of a + pound roast is interesting, illustrat- 
ing the exact steps in the process of roast- 
ing the meat and the actual loss of weight 
by shrinkage: 

Weight of roast, 4 pounds. 

Preheat oven to “4,” requiring twelve 
minutes at 110 volts. 

Prepare roast: turn upper unit off. 

Roast on “Full” five minutes per pound 
(lower unit). 

Roast on “Afedium” 
pound (lower unit). 

Roast on retained heat one hour. 


five minutes per 


How Coo! and Orderly the Electric Range Kitchen Looks. 
Wasted Here in Warming Up the Kitchen and No Smoke, Gas or Smef!}. 
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No Heat 


Weight after roasting process, 3 pounds, 
7 ounces. 

Time of roasting, 1 hour 40 minutes. 

Watts, 990. 

Roast Chicken —Turn the oven switches 
on High tor twenty minutes jv advance. 
Run the chicken over with soft butter and 
salt, dredge chicken and pan with flour. 
When the flour is well browned reduce the 
oven heat to Mediuin; baste well. When 
the breast meat is tender the chicken is 
sufficiently cooked. A chicken requires 
about one and a half hours, or about twen- 
ty-three minutes to the pound. 


BAKING. 


Biscuits—The best results are obtained 
by having a hot oven to start with, so turn 
oven switches on High for thirty minutes 
in advance. If pans are placed on middle 
grate the biscuits will bake an even brown 
on top and bottom in ten minutes. If 
placed on the top grate the pans will need 
changing to the bottom erate as soon as the 
biscuits are well browned on top. Leave 
the oven switches on High during entire 
baking. 

Bread.—Turn oven switches on High for 
thirty minutes in advance. The loaves 
should begin to brown in the first fifteen 
minutes of baking, after which the heat 
should be reduced to Medinm for thirty 
minutes. 

Mufhns.—Turn over switches on High 
for twenty minutes. Bake twelve to fifteen 
munutes on Afedium heat. 

Sponge Cake—Place the cake in a cool 
oven. Turn the oven switches on High for 
ten minutes, then to Medium, and hake 
from thirty to forty minutes longer. The 
cake is done when it falls hack to a level 
and springs to the touch. 

Cup Cakes and Pastry Shells—Turn the 

(Continued on page 451) 
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A NOVEL ELECTRIC FAULT 
LOCATER. 
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A Novel and Efficient Fault Locater for 
Electrical Testing of Cable and Transmission 
Circuits. §t Detects and Locates Faults On 
Cables Carrying As High As 15,000 Volts. 


The new electric fault locater is a device 
designed for the purpose of locating all 
kind of faults that are inherent on over- 
head electric lighting and power lines car- 
ried on poles, and also on lead covered 
cables insulated with paper, rubber or cam- 
bric, which may be drawn into under- 
ground conduit systems. 

The device is claimed to be capable of 
detecting and locating the faults upon cables 
carrying a working pressure up to 15,000 
volts, alternating current, 60 cycles fre- 
quency. This apparatus is fitted with a 
special analyzer and interrupter. 

Another valuable feature of this appa- 
ratus is that it readily locates grounds and 
short-circuits on steel taped armored cable, 
two or three conductor. laid directly in the 
earth. 


A VARIABLE SELF AND MUTUAL 
INDUCTOMETER. 


The inductometer illustrated herewith 
consists of two pairs of stationary coils and 
one movable coil, the latter being mounted 
on a disk placed between two outer plates 
holding the stationary coils. The disk may 


be rotated and has two scales, one cali- 
brated in millihenries reading self-induc- 
The in- 


tance and the second in degrees. 





A New Laboratory Model of Variable Self and Mutual 
Inductance, Having a Maximum Inductance Value of 
Larger Sizes‘of the Inductometer Are 


50 Millihenries. 


Available. 
strument is ordinarily provided with a 
maximum inductance of 50 millihenries. 


but instruments with higher maximum val- 
ues or lower values can be obtained. 

The inductometer has six link-shaped 
coils. The four fixt coils are mounted in 
pairs in the two outer fixt plates, which are 


‘made between thein. 
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held together by four screws and separating 
pieces to form the body of the instrument. 
The two movable coils are mounted on the 
inner disk and are placed with their long 
axes at right angles to a diameter. The 
outer plates and the disk are made of 
molded bakelite. To use the instrument as 
a variable mutual inductometer the fixt and 
movable coils are used as primary and 
secondary respectively and no connection 1s 
The mutual inductance 
is found by subtracting a constant from 
the scale reading and dividing the remain- 
der by two. This constant 1s given with 
each instrument, altho it may be readily 
determined by the user at any time. It is 
claimed that errors due to stray tield ef- 
fects are eliminated and that the meter has 
a desirable ratio of maximum inductance to 
minimiun inductaiuce. 


ALTERNATING CURRENT TELE- 
GRAPH INSTRUMENT. 


This A. C. telegraph instrument consists 
of A. C. sounder, steel lever key, and step- 
down transformer, mounted on hase, as 
shown in illustration, with cord and attach- 
ment plug. No batterv is used with it. It 
can be used on the 110 volt, 60 cycle alter- 
nating current lighting circuit by screwing 
the attachment plug mto lamp socket. 

Two or more instruments may be con- 
nected in series, just the same as instru- 
ments with batteries, by attaching the pri- 
maries of the transformers in multiple to 





Alternating Current Telegraph Sound- 
er, Key and Step-Down Transformer. | 
Operates by Pluaging in On Any 110) | 


Voit, 60 Cycle A. Lighting Circuit. 


the 110 yolt 60 cycle lighting circuit with 
the secondaries and the sounders all in 
series. which is done by simply screwing 
the attachment plugs into lamp sockets and 
connecting the instruments in the usual 
way, thru their binding screws or terminals. 
Two terminals or binding posts and a sin- 
gle point switch are mounted on the base 
of each instrument. 

In working two or more instru- 
ments on a line, polarity of im- 
pulses must correspond. If instru- 
ments work independently (with 
switches closed) but do not work 
together with the switches open, 
simply reverse one of the connect- 
ing blocks and they will respond 
properly. 

When it is desired to operate 
two or more instruments on a line, 
the terminals are used for con- 
necting the instruments in series: 
when used this way, the single 
point switches should be left 
open. Closing a switch localizes 
the instrument, so that it can be 
used for practise without interfer- 
ing or being interfered with by other in- 
struments on the line. 

These alternating-current telegraph  in- 
struments are coming rapidly to the fore 
in commercial as well as private practise. 
They save the initial expense and the heavy 
inaintenance cost of hatteries 
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NEW D. C. BATTERY CHARGING 
RHEOSTAT. 
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Do You Have to Charge Storage Celis trom 
Direct Current Circuits? ‘If So, You Will 
Find Extremely Valuable This Latest Bat- 
tery Charging Rheostat and Ammeter. A 
Switch Varies the Current Strength. 


It is the purpose of this new charging 
rheostat to control the flow of direct cur- 
rent thru the battery, where the voltage of 
the charging circuit or line is much higher 
than that of the battery to be charged. 
This is done by means of a series of special 
high resistance coils made up in portable 
form, together with a current regulator 
switch giving charging rates of 1%, 3, 4% 
or 6 amperes. 

The voltage range of the rheostat takes 
in a single cell of battery up to 9 or 12 
cells of 18 or 24 volts. The back pressure 
from a battery of higher voltage than this 
would cause a slight reduction in the am- 
pere charging rates. 


TWIN CELL DESIGN OF DRY 
BATTERY. 


A new design of dry battery which is 
known as the “Twin Cell” is here illustrated. 
This design as shown 1n the illustration con- 
tains three electrodes, one positive flat car- 
bon electrode, 7/16 in. thick by 134 in. wide, 
by 6 in. long, and two negative electrodes, 

(Continued on page 481) 
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Novel Design of Twin-Cell Dry Bat- 

tery. [It Develops a Voltage of 1.5 

to 1.55 Volts On Test and On Short- 
Circuit a Current of 35 Amperes. 
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Recording Clhauffeur’s 


Y neighbor, Theophilus Marble- 
back, had a chauffeur named 
“William,” which tnnocent-sound- 
ing mame was camouflage for a 
most guileful nature. “Circum- 

stantial evidence” indicated that he was 
much addicted to joy-riding, and “Marble- 
back” desired me to invent an instrument 
for recording, unknown to “\Villiam,” the 
moments devoted to this practise. He said 
that keeping tabs on the speedometer regis- 
ter was useless. That usually reliable in- 
strument recorded only sorrows, not joys, 
for “William” deftly disconnected it dur- 
ing his mirthful moments. He didn't dis- 


Whether You, Mr. and Mrs. Reader, Possess One of 
Those Necessary 20th Century Gas-Hounds—“A Chauf. 
feur’—You Will Surely Be Interested in Mr. Reed’s 
It Comprises 
a ‘Recording 
__A Clockwork Rotates the Paper Dial— 
and a Joggling Weight on a Spring Does the Recora- 
A Needle Jabs the Paper Dial Now and Then as 


Latest Panacea for Autoists’ Worries. 
a Silent, Invisible Detective, or Better, 
Jogometer.”’ 


ing. 
the Car Rolls Along. 


Records. Selah. 
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THE CHAUFFEUR'S DETECTIVE” UNDER THE SEAT 


connect the gasoline bill, which came in 
at the end of the month robust and hearty, 
showing (if you integrated it only with 
the legitimate journeyings) a mysterious 
mileage of about five to the gallon; but 
apart from that, he was a busy and efficient 
little disconnector, and I was advised that 
my detecting device had better not depend 
upon the car’s mechanism in any way, or it 
would be sure to reverse the excellent 
principle of the cascaret, and sleep while 
“Willian?” workt. 

“Marbleback” had a grand theory that 
if he could once get the goods on “V\il- 
liaam”’—show them to him all registered 
up Om sOme neat mechanism that would ap- 
peal to his fancy—the faithless “gas-hound” 
would be touched with repentance and 
mend his punctured conduct. Of course 
it was a perfectly chimerical idea, because 
the only result of touching a chauffeur is 
to make him leave you and go jumping 
off over the landscape looking for anothe: 
car-owner who 1s sane and normal, and 
will stand for the things he has to stand 
for. Still, the problem interested me by 
its very difficulty. You know, if you have 
a certain amount of success in dealing with 
relatively simple things like high-frequency 
currents, you get sort of cocky, and feel 
like tackling a really complex and baffling 
job like putting something over on a chauf- 
feur. So I took the matter under advise- 
ment. . 

Falling into the glassy-eyed and mutter- 
ing condition common to inventors, my re- 
flections were about as follows: “H-m, 


No Motion—no vJoggle, and no 


joy Rides 


iby Thomas Reed 


recording-thing got to move whenever car’s 
going. What’ll move it? Can’t use gas- 
explosions, spark-discharges, rotation of 
wheels; ‘Wulliam’ put kibosh; must be con- 
cealed from ‘William.’ What other motive- 
power inseparable from car itt motion? 
\ha, rush of air! Nix. ‘William’ spot 
anemometer, stick match in works. Oh, 
hum. What? Say, that’s the system—the 
joggle! Some joggle always present, even 
on smoothest roads. Pervades every part 
of car. Hidden joggle-recorder what's 
wanted. A ‘jogometer’—how’s that?” ” 
Fig. 1 shows the recording jogometer 
complete. It’s an auto-clock in a locked 




















box of strong “William”-resisting material 
(3-inch armo:- late will do) attached im- 
movably inside the tonneau, or caboose, 
or whatever you call that part of the 
car where the passengers sit. The clock 
has no hands, but the hour-arbor is adapted 
to carry a paper dial, printed with time- 
divisions, which can be changed by un- 
screwing the nut N. The hand-gears must 
be altered so that the dial will revolve 
once in 24 hours instead of the usual 12. 

Poised over the dial is the weight WT, 
attached to the end of a thin flat spring, 


free to vibrate between the dial and the 
stop placed just above. The lower side 
of the weight is sharpened off into a point, 
which embosses the paper dial as the 
weight drums upon it under the influence 
of the car’s vibration. 

Now then, let’s conduct “William” thru 
a sample day, and see how it works. Look 
at the short line of dots “A” between 8.15 
and 9 a.m. That’s “Marbleback” riding 
down to his office on a bright sunny morn- 
ing, full of hope and “pep.” 

“B,” from 11 to 2, shows Mrs. Marble- 
back shopping among the stores and 
beauty-parlors, flitting like a bee from 
flower to flower, so busily that the line 
appears continuous, and releasing with each 
fairy touch a little bill, which wings its 
way toward “Marhleback’s” office. 

At 2 o'clock (“C”’) she goes to the 
matinee, and the car is quiet till 4.30 (“D”), 
when she takes a turn around. the park 
to see if any fashions have escaped her, 
calls for “Marbleback,” and brings him 
home before he can “contract” any poker- 
ganies or leg-show stare, arriving at 5.30. 

Now sound the “creepy music,” for here 
is where the sleuthing starts. On the day 
in question, the “Marblebacks” past the 
evening at home, and from the point “‘D” 
onward, the record should have been a 
blank. But: what do we see? the telltale 
arcs “D,” “E.” “FE.” “G.” and “H,” which 
betray “William’s” nocturnal society ‘life! 
Naughty, naughty “William,” we are onto 
you! At “D,” after an hour in the garage 
to make sure of dismissal, you were riding 
home to supper. Snatching a hasty meal, 
you hied yourself at 7.30 (“E”) to the 
home of your blonde enchantress—Sadie 
Spasm, coffee-pusher and near-movie- 
queen. But from 845 onward (“F”) 
whither, oh whither tends this hour’s con- 
tinuous journey, while Sadia leans back on 
the silken cushions, with all the inside lights 
lit, rehearsing “Theda Bara” on her way 
to the Duke’s warehouse -after another 
keg of pearl necklaces? Whither, prithee, 
but to the Rat’s-Nest Inn, hospitable home 
of the joyous jazz, 40 short miles adown 
the pike. That blank till 1 a. m. means 
soup on the tablecloth at Childs’ tomorrow, 
“William,” beans for the gent who ordered 
“ham and,” and for you a “head,” a grouch, 
and perchance the can; but what boots it 
when youth and beauty drive? At “G” the 
relentless jogometer pictures “Theda” re 
turning with the keg and “William” with 
the jag, and at “H” the car garage-ward 
plods its weary way. Selah! 


Button-llole Flashlight 


One of the latest innovations in the al- 
Ways convenient and invaluable electric 
Hashlight is the one here illustrated, which 
fits in your coat lapel. A patent was re- 
cently issued to Mr. Edwin Frank Thomas 
of Meriden, Conn., on this extremely small 
model flashlight, which operates on a spe- 
cially built and very compact style of dry 
battery. The casing holding the hattery is 
fitted with a lapel pin of the same form as 
that used on brooches and other jewelry, 
enabling the wearer to easily attach the 
flashlight to the coal lapel or other garment. 
The lamp is turned on and off when de- 
sired by a simple turning of the switch 
button fitted in the bottom of the battery 
casing. The battery is a two-cell unit, and 
current is carried to the miniature incan- 
descent lamp thru the supporting wires in 
the manner apparent. 
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AUTO BULB-TESTING DEVICE. 

A new electrical automobile lamp-testing 
device is here shown. The tester is de- 
signed for all sizes of auto electric lights 





| Private or Dealer’s Use. 


fitted with Ediswan bases. When a dealer 
sells an electric light bulb, he can test it 
before the customer’s eyes, showing that 
the bulb is good and obviating any dispute 
afterward when the purchaser puts it in 
his car and happens to burn out the bulb 
thru some fault of his own. 


PUSH THE BUTTON AND GET 
YOUR “GAS.” 


In the accompanying illustration an elec- 
trically operated outfit is shown which 1s 
intended for use in garages and _ service 
stations for pumping gasoline. This outfit 
is electrically operated, and is controlled by 
a push-button switch. The electrical con- 
trol is arranged so that when the push-but- 
ton is deprest, the pump continuously dis- 


charges gasoline at the rate of 25 gallons. 


a minute, or may be reduced to a mere 
drip. When the button is released, the 
pumping stops automatically. The rate of 
flow is regulated by a speed control handle. 
The electric motor provided is enclosed in a 
strong iron case which is impervious to 
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| Want 5 Gallons of “Gas.” Al- 
right, Deposit Your Coin, Push the 
Button and Get Your Gas. 





ELECTRICAL EXPERIMENTER 


moisture or gases, permitting the outfit to 
be located out of doors. A large filter is 
built into the outfit to remove water and 
foreign matter which may be in the 
gasoline. 


A NOVEL 6-VOLT SOLDERING 
TOOL 


This new soldering tool, which has re- 
cently been patented, embodies some fea- 
tures never before employed in an electric 
soldering device, its inventor claims. The 
one shown in the photograph is made to be 
attached to a 6-volt storage battery. It 
can even be attached to the storage battery 
in an automobile, or on ordinary lighting 
voltages in connection with a step-down 
transformer. 

All of the heat is applied at the exact 
point where it is needed, and just for the 
instant needed, so it does not require one- 
tenth of the electrical energy that is used 
by other soldering irons of equal capacity. 
One of the features which appeals to the 
user is that it is always ready for instant 
use; no waiting to heat up the tool before 
it can be used. Wire can be soldered to- 
gether in less than 10 seconds; it is not 
onlv soldered but sweated right in. 
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“TO BE CONNECTED WITH A 6 VOLT 
STORAGE BATTERY 





Convenience to 
Volt Storage 


Jron of Great 
It Works on a 
Battery. 


A Soldering 
Autoists. 


This soldering tool is light and simple in 
construction and the solder is always ready 
for instant use, as it is carried in the tool. 


YOU CAN LOOK RIGHT INTO 
THIS BATTERY 


No one would think of buying or hving 
in a light-tight, windowless house. Win- 
dows in a storage battery are just as es- 
sential. Every battery user will easily rec- 
ognize the importance of knowing the 
exact condition of his plates and separators 
and the quantity of electrolyte in the bat- 
tery at any moment. This great improve- 
ment in storage battery design makes it 
possible to know always what is going on 
inside your battery. 

In the ordinary storage battery each cell 
has a hard rubber cover, and when the cells 
are sealed into their case the only possible 
view of the interior is thru the small vent 
hole in the cover. No satisfactory index 
to the condition of the vital parts can be 
obtained in this limited way. 

The new storage battery here illustrated 
has a strong transparent cover on each cell. 
This window 1s actually stronger than the 
hard rubber used on other batteries, so 
there is even less danger of breakage. It 
is not affected by acid, and the tops and 
connections can be more readily kept clean 
and free from corrosion. 

The solution, or electrolyte, in a storage 
battery must always be kept about 34 inch 
(but no more) above the tops of the plates. 
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Under no circumstances should the plates 
be allowed to project above the liquid. 
Peep thru the window in this battery and 





How High Is the Electrolyte? Look 
in the Window and See. 








two red arrows will be seen projecting in- 
ward from the terminal posts. These 1ndi- 
cate the exact level to which the electrolyte 
should rise in the cell. 


A NEW CAM REGULATOR FOR 
AUTO DYNAMOS. 
By William H. Easton. 


Every automobile electric generator must 
have some means for keeping its voltage 
fairly constant under all normal operating 
conditions. Without such a device, the 
voltage would vary with every change in 
the speed of the engine and every alteration 
in the load of the generator and the current 
generated would be useless for either light- 
ing or battery charging. 

(Continued on page 483) 
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The Simplest Auto Generator Regulator for 

Maintaining Constant Voltage—a Magnetic 

—Cam device. Can Be Used With or With- 
out Storage Battery. 
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By ROGERS D. RUSK, M.A. 


Late of the Meteorological Section, U. S. Army Signal Corps. 


HE air is in a continual state of 
electrification because it contains at 
all times small particles charged with 
electricity. Even the scientists them- 
selves do not know just what these 
particles consist of because they are dif- 
ferent from the electrified particles found 
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This Curve Shows Clearly How the “Inter- 

mediate” Jons of the Air Change Their Ve- 

locity Like Magic at 15 Millimeters Vapor 

Pressure, and Become “Large” tons. An In- 

teresting Discussion on This Phenomena Is 
Here Presented. 





anywhere else. We are seldom aware of 
the existence of these particles because of 
their very small size and due to the further 
fact that all bodies at or near the surface 
of the earth are at practically the same 
potential as the earth. However, if all the 
electricity in the air could be collected for 
use at one time, there would be more, by 
far, than we would know what to do with. 
Benjamin Franklin startled the scientists 
of his day by bringing lightning down on a 
kite string, but we can go him one better 
today. 
ELECTRICITY OUT OF A CLEAR SKY. 


Even on the clearest day, if we send a 
kite up a few thousand feet, a distinct dif- 
ference of potential can be noticed between 
the ends of the kite wire, often enough to 
give a severe shock. The cause of this 
electrification has been the subject of much 
discussion, but the biggest problem is to 
find just what these minute charged par- 
ticles consist of, 

fons or small particles charged with elec- 
tricity can easily be produced in most any 
gas by means of an electrical discharge or 
by the influence of X-rays or radium, but 
the ions found in the air are different from 
these; in fact, they are different from those 
found anywhere else, hence it is that they 
present a puzzling problem to the scientist. 
In general there are three types of ions 
which are found in the atmosphere called 
the large, small and intermediate. The 
sinall ones which have been known to exist 
for a long time are the same as those pro- 
duced in any gas by the means above men- 
tioned. When either an electric discharge, 
A-rays or radium rays causes an electron 
or element of electricity to be detached 
from an atom or molecule to which it be- 
longs, then it leaves that atom or molecule 
charged with the same amount of electricity 
of the opposite sign, and the charged par- 
ticle ts called an ion. Sometimes these par- 
ticles group themselves together, thus form- 
ing ions of larger size. Instead of these, 





The Physics of 
Nature’s Electricity 
Simply Explained 


however, there are still larger ions found 
i the air which could hardly be formed 
from even large groups of small ions, for 
reasons to be mentioned later. 

The larger ions of the air and the inier- 
meciate ones are closely related and are the 
ones which so far are puzzling the scien- 
tists. Aitken, whose work along this line 
is justly famous, believes that the larger 
ions of the air are not aggregations of 
smaller ions, because when the smaller ions 
are formed by radium in a dust-free gas, 
the larger ions never appear. For this rea- 
son he believes the larger ions are really 
dust particles which have caught a charge 
of electricity. The word dust, however, 
iS a convenient word to cover up our ignor- 
ance of just what the large ions actually 
are. In fact, they exhibit some properties 
which make them very interesting. and 
which show that they are far from being 
simple particles of dust. 
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A New American Salvaging Ma- 
chine with which hundreds of vessels 
sunk during the World War will be E 
raised. A description with elabarate 
illustrations, prepared by an engineer 
who walked on the bottom of Long 
Island Sound in this marvelous ma- 
chine, by Joseph H. Kraus. 


Do Radio Waves Produce Sparks 
mand Ignite the Gas in Balloons and 
Dirigtbles? This question is. an- 
swered by an Electrical Expert of 
hugh standing. 

Sun Spots and the Observatory 
That Photographed Them—an espe- 
cially wvteresting article, by Isabel AI. 
Lewis, of the U.S. Naval Observatory. 

Treasure Ships Located by Elec- 
tricity, by H. Gernsback. 

Making a Machine for Telegraph- 
ig Pictures—Part 2, by Leroy J. 
Leishman, Telephotographic Expert. 

Investigating Psvchical Phenomena 
with Scientific Instruments, by Here- 
ward Carrington, Ph.D. 

“Jerry Up,” a thrilling tale by an 
American searchlight electrician who 
served in France, by Charles K. 
Fankhauser, Jr. 

Radio Problems in Aviation, by 
Edward Rice Doyle, late Lieutenant 
U. S. Army Air Service, U. S. A. 

Magnetic Storms—how sunset, 
wind and other weather phenomena 
actually cause “magnetic storms,’ by 
Prof. Lindley M. Pyle, Department 
of Physics, Washington University. 

How Science Applies the X-ray to 
Numerous Industrial Problems. 

Electric Automobile to Compete 
with Gas-Driven Vehicles, written by 
its designer, Harry E. Dey. ELE. 
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WHAT ARE ATMOSPHERIC “DUST” 
. PARTICLES ? 


These dust particles, if they are such, 
must not be confused with ordinary wind 
dust particles such as those blown up from 
a street. They are much finer and smaller, 
so much so in fact that they are capable of 
remaining suspended in the air for a very 
long time. Such particles are too small to 
be detected by ordinary means of observa- 
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A.—An Intermediate Air ton Consisting of 

Negatively Charged “Dust Particle’ Sur- 

rounded by Dense Atmosphere of Water 
Molecules. 

B.—-A Large ton Formed by Water Vapor 

Condensing to a Liquid About the “Dust 
Particle.”’ 


tion and. they can best be observed and 
counted by the famous cloud method. This 
method is to take a sample of the air and 
put it under reduced pressure which allows 
it to expand until the moisture in the air 
begins to collect around the dust nuclei, 
making them visible. In determining the 
relative size of the original particles an- 
Other method must be used, and that is to 
compare their mobilities. The mobility of 
ant ion is its rate of motion in an electric 
field of one volt per centimeter, and is a 
measure of its mass. The larger the mass 
the slower the particle will move under the 
given force. 

By this method the larger ions are found 
to be over a thousand times larger than the 
small ions and the intermediate ions about 
half way between. It is argued that if 
these were dust particles only, then all sizes 
would be found instead of three distinct 
types. Recent discoveries tend to show 
there is something more than dust and 
electricity in the large ions and that it is 
this something else which causes the for- 
mation of the large ions which are not 
found anywhere else. It is all due to the 
discovery, a few years ago, that water 
vapor may condense in two ways on a 
rigid surface under certain conditions. 
Either it may condense in the ordinary way 
as a pure liquid, or it may condense more 
slowly and form a very dense atmosphere 
of separate water molecules about half way 
between a gas and a liquid, which will sud- 
denly change to a liquid with an increase 
of the vapor pressure. 

Now the significant thing is that if the 
mobilities of the ions are measured care- 
fully while the pressure of the water vapor 
in the gas is being increased, a point is 
reached where the intermediate ions sud- 
denly begin to move slowly like the large 
ions as shown in Fig. I, and this has sug- 
gested to J. A. Pollock and others the 
following explanation: The larger ions and 
the intermediate ones are formed of min- 
ute, rigid dust-like particles about which 
a small ainount of water vapor has already 
started to condense. About some of these 

(Continued on page 473) 
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By JOHN J. FURIA, A. M. 


RACTICALLY ali of the so-called 
“lusions” that are brought before 
the public, whether on the stage, at 
private entertainments, or sometimes 
in swindles, are based on funda- 
mentais of physics. Hence it is fitting in a 
series of articles on “Experiments in 





The “Obedient Ball’? and How It Is Made 

from a Wooden Crochet Ball Hollowed Out 

as Shown. In This Space Are Placed Two 

Small Silk Spools with Strings Attached. 

The Bal! Rises or Falls on the String at 
Command. 


Physics” to deal with this topic. Illusions 
may be divided into four classes: (1) Op- 
tical, (2) mechanical, (3) chemical, and (4) 
slight-of-hand. The first two types are of 
especial interest to us from the standpoint 
of pure physics. 

Perhaps the most mysterious of the ma- 
gician’s tricks, and one which appeals to 
all bovs, is the obedient bal/, All ball play- 
ers appreciate the value of an obedient ball. 
especially the kind of ball that will “come 
to papa.” As usually presented to the pub- 
lic from the stage the magician passes a 
piece of string thru the center of a good 
sized wood ball and then holds the string 
vertical. At his command the ball slides 
up the string, down the string. or else 
remains stationary. The obedient ball can 
be easily made at practically no cost. Di- 
vide a crochet ball in half by the use of a 
very fine saw. Carve out enough of the in- 
sides so as to have enough room for two 
small silk spools to revolve freely. see 
figure (1) A. The spools are glued to- 
gether and fastened to the inside of the 
crochet ball by a dowel rod used as an 
axle. String is wound around each of the 
spools and the ends led out thru holes at 
the end of a diameter of the ball, perpen- 
dicular to the axle. The ball is glued to- 
gether, sandpapered, stained and shellacked, 





Altho Not Filled with Spirits, This Obedtent 

Bottle Will Lie Down and Stay Down Only 

for its Master—the Magician. How Does It 
Work? Read on! 
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Z--llilusions 


aud if a good job is made of it no one will 
suspect that the ball has been cut open. 

Figure (1) B explains why the ball will 
rise, fall or stand perfectly still. If the 
string is held loosely, the ball will fall, due 
to the pull of gravity on it. As force is 
applied to the ends of the string, gradually 
a point will be reached where the force of 
gravity is just overcome by the advantage 
gained by pulling the upper string (since 
the diameter of the spool to which the 
upper string is attached is larger than the 
diameter of the spool to which the lower 
string is attached). Greater force will 
cause the ball to move upward. It should 
be noticed that as one spool winds the other 
unwinds in each of the cases where the 
ball rises or falls. Hence the total length 
of the string in view changes according 
to the difference in the diameters of the 
spools. It remains for the performer to 
detract the attention of his audience away 
from this fact. The illusion is one of pure 
physics, more particularly mechanics. The 
equation for the motion may be written 
as follows: 


Let g represent the force of gravity, f 
the force applied to the string by the per- 
former, and D and d, respectively, the 
diameters of the spools. Df — d(g + f) 
causes the inotion. When f is zero (when 
the performer holds the string loosely) the 
tendency to move upward (Df) is zero and 
tendency to move downward is dg, and the 
ball moves downward. When f is such 
that Di = d(g + f), the tendency to move 
upward equals that to move downward, 











If Two Cards Are Drawn to Resemblie Fig- 

ures A and B, Placed Back to Back on a 

Cord and Then Spun Rapidly, Two Birds 
Will Appear in the Cage, as at C. 


and the ball remains stationary. When f 
is large enough so that Df is greater than 
d(g + f), the tendency to move upward is 
greater than that to move downward, and 
the ball moves upward. 


Speaking of the obedient bail, the event 
of July Ist (last) leads us naturally to the 
obedicnt bottle. A small wood bottle 
(empty since July Ist) of the shape indi- 
cated in figure (2) A, is placed on the 
table and told to “lie down—and stay 
down,” and the bottle does so. (Nothing 
remarkable.) The performer then picks 
up the bottle and passes it around, defying 
anyone else to cause it to “lie down—and 
stay down”! No one is able to do so. The 
performer then takes the bottle again, 
coaxes it and causes it to lie down as be- 
fore. This is another case of pure physics, 
more particularly mechanics, The bottle is 
weighted with lead as shown in figure (2) 
A, so that its center of gravity C is very 
low. It is seen from figure B, that placing 
the bottle on its side causes the center of 
gravity to be raised to the position c’. It 
is well known in mechanics that a body is 


in stable equilibrium (will return to the 
same position when displaced) when its 
center of gravity is at its lowest. Hence it 
follows that the bottle will always return 
to its stable equilibrium position (standing 
up). How, then, does the performer cause 
it to lie down. He keeps concealed up his 
sleeve or “palmed” a long narrow weight 





? 


An Interesting illusion Experiment Based on 

the Persistence of Vision. A Black Star 

Drawn ona Blank Card, When Spun Rapidly, 

Will Change Into Two Circles—One Gray and 
One Biack. 


which he slips into the neck of the bottle 
whenever he wishes it to lie down. The 
addition of this long narrow weight causes 
the center of gravity for the upright posi- 
tion of the bottle to be high, so that placing 
the bottle on its side canses the center of 
gravity to be lowered; hence this will now 
be the position of stable equilibrium. In 
picking up the bottle before passing it to 
the audience for examination, the per- 
former allows the weight to drop back into 
his hand again. 

In order not to disappoint those accus- 
tomed to “seeing double,” the following is 
inserted for trial any time after July Ist. 
Draw a bird in a cage on one side of a 
blank card. On the reverse side draw an- 
other bird. Attach a piece of thread to 
the top and bottom of the card and twirl 
the card about this thread as an axis. 
TWO birds will be seen in the cage. Many 
variations of this illusion can be tried. The 
cage alone on one side and the bird on the 
other; a glass of “Bevo” on one side and 
an open mouth on the other, etc., etc. The 
result obtained is due to physiological 
rather than physical reasons. The phie- 
nomenon is known as persistence of vision. 
The retina of the eye retains any image 
thrown upon it for a moment after the 
object has been removed. Hence when 


(Continued on page 479) 





Making Money by Magic. A One-Dollar Bill 

Run in One Side of the Machine Comes Out 

a Ten-Dollar Bill, or a Piece of Paper 

Changes Into ‘‘Real Money.’’ Ain’t It Won- 
derful? Yes, It Is—NOT! 
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By ALBERT W. WILSDON 


ATER and a few other solvents 
are commonly used to remove 
dirt, sometimes called “matter out 
of place.” Some of these sub- 
Stances readily dissolve in water; 
others like the fats, will dissolve in ether 





vwuowing the Simple Apparatus ‘Required to 
Perform Experiment No. 1. A Bunsen Burn- 
er, a Beaker, Tripod, Gauze and Heating Dish. 


or gasoline; and still others, for instance 
the resins, will dissolve in alcohol. Some 
form of alkali, such as wood ashes, was 
formerly used with the water, to assist in 
removing the dirt. This, it was discoveted, 
possest a very destructive action upon the 
goods, so a saponified fat, the product pro- 
duced by the action of an alkali on a fat, 
or what we now call soap, came into uni- 
versal use. This, as is well known, when 
made of good materials will not injure the 
goods. Soap was used instead of lye from 
the lixiviation of ashes, long before the 
chemistry of the process became known. It 
was not until 1813 that Chevreul publisht 
his scientific researches on the composition 
of fats and the processes of soap-making. 
Manufacture of Soaps. 


The raw materials used in the manufac- 


ture of soap are an alkali known as caustic 
alkali, which may be either sodium or 
potassium hydroxid. The sodium hydroxid 
will produce a hard soap, while the potas- 
sium hydroxid produces a soft soap. These 
are made by boiling the carbonat with 
slaked lime, following out the equation 

Sodium Carbonat + Calcium Hydroxid = Cal- 
cium Carbonat -+ Sodium Hydroxid. 

From this mixture the calcium carbonat 

settles out, and the solution of the caustic 
alkali is boiled down to a solid, and is put 
upon the market under the name of con- 
centrated lye, or the concentrated solution 
is used directly by the soap-maker. 
- Recently the caustic soda has been made 
directly by the electrolysis of sodium 
chlorid. The sodium deposited at one pole 
is dissolved in water, and the chlorin is 
used for making bleaching powder. 

The second ingredient of a soap is either 
a vegetable or animal fat or oil, or a resin. 
Such oils as that of the palm nut, cocoanut, 





How Evaporation Is Effected on the Water 

Bath of the Solution Obtained from Experi- 

ment No. 7. Apparatus Shown Is Used in 
Experiment No, 2, 


Cleaning and 
Washing Agents 


Part Il 


olive, hemp seed, linseed, cotton seed, fish 
or lard may be used, and fats like beef 
tallow, mutton tallow, lard, or house grease. 
The process of saponification may he oc- 
casioned either by the action of water or 
steam at high temperatures and pressure 
(especially in the presence of a dilute min- 
eral acid), by the action of caustic alkalies, 
or sometimes by the use of lime. The fats 
may be briefly described as consisting of 
ethers of the triatomic alcohol-radical, con- 
taining giycy/. By treatment with alkalies 
or high-pressure steam, they vie'd glycyl 
alcohol (glycerin) and stearic or other 
fatty acid. The name given to the com- 
pound of the acid and glycerin is stearin, 
palmitin, or olein. In the case of stearin, 
the equation representing the saponifica- 
tion would be: 
CsH5(CigH3sO2)3 + 3KOH = 


tearin ustic 
Potash 


3KCigHe,O-2 
S 


oap 


CsH;(OH)s + 
Glycerin 


With palmitin or olein, the reaction is 
similar. If the fat or oil is solid, it con- 
tains a preponderance of stearin or palmi- 
tin, but if liquid, there is an excess of olein. 

In making soap on a large scale, a kettle, 
provided with both a closed and open steam 
coil, so that the soap may be boiled either 
by the heat or the free steam, is used. A 





in the Flame 
Exneriment No. 4. 


Applying the “Sodium Test” 


of a Bunsen Burner. 


kettle that will hold 100,000 pounds of soap 
is 15 feet in diameter and 21 feet high, 
and 1s made of % inch boiler plate. The 
melted fat and lye are run into the kettle 
and mixed by the aid of free steam and 
hoiled for some time, or until the soap has 
a dry, firm feel between the fingers; it is 
then salted out by adding common salt. In 
boiling, the saponification represented in 
the above equation has taken place, and 
when the salt is added this causes the soap 
to separate from the caustic lye and 
glycerin. After boiling, to mix thoroly, 
the mass is permitted to stand in the kettle 
till the soap rises to the: top, and then the 
lye may be drawn off at the bottom of the 
kettle. Some more strong lye is then 
added, and the boiling is continued till the 
material is fully saponified, which the ex- 
perienced soap boiler knows by sight. feel, 
and taste, and then the content of the kettle 
is again allowed to stand for a while, and 
the additional lye is drawn off. The soap 
is then boiled with some water, and is per- 
mitted to settle again, to allow the separa- 
tion of more alkali, dirt and impurities, 
called nigre. After standing several days, 
the soap is pumped into the crutcher which 
consists of a broad, vertical screw work- 
ing within a cylinder, which is placed in a 


larger tank. Here it is thoroly mixed, and 
any perfume or scouring material may be 
added. The soap is then drawn off into 
rectangular frames, holding about 1000 
pounds where it is allowed to solidify. The 
sides of these frames are removed and the 








Simple Apparatus Used in the Preparation 
of **Prussian Blue,’’ as Described in Experi- 
ment No. 5. 


soap is cut, by means of wire, into slabs 
and then into bars. If put on the market 
in the form of cakes, the bars are prest 
ito the desired shape. 

For making white soaps, tallow, pal: 
oil, and cocoanut oil are used. Castile soap, 
if genuine, is made from olive oil, some- 
times with the addition of cocoanut or rape 
seed oil. It is useless to atteinpt to make 
a good soap out of an inferior material. 
In making lower grades of soaps, cheaper 
fats are used, and frequently those that 
have a rancid odor. This is sometimes cor- 
rected by the addition of a strong per- 
fume, like oil of mirbane—nitrobenzine, 
made from coal tar. Yellow soaps almost 
always contain considerable rosin; that is 
they are made by the usual process, except 
that quite a large proportion of rosin re- 
places the fat. This has valuable soap- 
making qualities, and would not be classi- 
fed as an adulterant of soap. Cocoanut 
oil saponifies without boiling, so it is used 
in making the cold process soap. This ma- 
terial also admits of the use of a larger 
quantity of water, so that the soap will be 
hard and still contain as much as 70 per 
cent of water. Soap is mottled by stirring 
into it, while warm, some coloring sub- 
stance, such as copperas, ultramarin, or an 
anilin color, 

Sand soap, pumice stone, and compounds 
of a similar character are made by incor- 
porating sand or powdered pumice, with 
the ground soap, and this ought to lessen 
the price of the soap very materially. 
These substances can act only mechani- 
cally; that is they sandpaper off the dirt. 
A silicated soap is made by mixing with 
the ordinary soap some silicat of soda or 


(Continued on page 475) 





Holding a 
Lead Acetate and Permitting the Gases to 
Act Upon It, Showing the Presence of Hydro- 


Piece of Paper Moistened with 


gen Suifid. Experiment No. 7. 
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hermo-Electricity ILxperiments 


By THOMAS W. BENSON 


T was first noted by Seebeck, of Berlin, 
that when a juncture of dissimilar 
metals was heated a current of elec- 
tricity would flow. This phenomena 
was studied hy Cumming, Sturgeon, 
Pellaci and many others, for it gave prom- 
ise of providing a means for developing 
electricity direct from heat, without the 
use of steam engines and generators. 
Altho no practical application has been 
made of the discovery, beyond its applica- 
tion to pyrometry for heat measurements, 
several interesting devices can be easily 
constructed to demonstrate the phenomena. 
The most powerful currents are gene- 
rated by heating junctures of the more 
crystalline metals, such as antimony and 
bismuth, the other metals lying between 
these in regard to the strength of the 
current generated with a given rise in tem- 
perature. The following list gives the 
thermo-electric order of the more common 
metals : 


-+-Bismuth Tin Zinc 
Platinum Gold Tron 
Mercury Silver —Antimony 
Lead Copper 


Anv two of these metals when joined 
together and the junction heated results 
in a current flowing thru the exterior cir- 
cuit from the metal highest on the list to 
that lower. The reverse is true should the 
junction be cooled. The further apart the 
metals are in the table the greater will be 
the electromotive force. 

It is seen that bismuth and antimony 
will give a so-called “couple” having the 
highest E.M.F. These are rather difficult 
to obtain and handle, so for experimental 
purposes we will substitute iron and Ger- 
man-silver wire. These two metals are 
employed in the construction of thermo- 
couples for electric pyrometers, and will 
serve Our purpose admirably. 

The electro-dynamic effect of heat gen- 
erated currents can be shown by a device 
similar to that illustrated in Fig. 1. Three 
sides of the wire rectangle are composed 
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The Electro-Dynamic Effect of Heat Gen- 

erated Currents Can Be Shown by the Sim- 

ple Device Here Illustrated. An fron and 

German Silver Wire Rectangle Is Suspended 

Above a Magnet. The Loop Turns When 
Heated. 
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An Interesting Apparatus for Demonstrating 
the “Peltier Effect,”’ or the Production of 
“Cold” by Electricity. 


of iron, the fourth of German-silver. The 
frame is suspended over a permanent mag- 
net and heat applied to one corner as shown. 
The frame will turn thru an angle of 90° 
due to the currents flowing mm the loop. 

A large number of turns of wire could 
be made to form a heat compass. The 
details of such a device are shown in Fig. 
2. A small bundle of soft iron wire 1s 
bound with paper glued into place. Take 
a number of lengths of iron and German- 
silver wire and wrap them in the same 
direction on the core, in alternate coils as 
shown. Twist the ends of the wire to- 
gether so that every other joint is on top. 
The ends of the more distant coils being 
connected together by a loop of wire, thus 
forming a sling to support the compass. 

When this apparatus is suspended over 
a hot copper or brass plate, the currents 
flowing around the windings will cause it 
to act as a compass and the core will place 
itS axis in a line with the natural magnetic 
field of the earth. 


A form of thermo-clectric motor can be- 


constructed as shown in Fig. 3, to demon- 
strate electro-magnetic rotation. Here we 
have a ring of iron wire attached to which 
are a number of vertical German-silver 
wires, bent over at the top and joined at 
the center to a pivot. The latter rests in a 
tiny depression in the pole of a horseshoe 
magnet, allowing the cage to turn freely. 
By applying a small flame to the frame at 
the juncture of the GS. and iron wires be- 
tween the legs of the magnet a current will 
flow thru the vertical wires and rotation 
will result from magnetic repulsion. The 








device will attain quite a high speed if care- 
fully constructed. 

A thermo-battery can be cheaply made 
that will deliver a fairly heavy current in 
the following manner: Take a 1” pine 
board 6” square and drill with small holes 
at the intersection of lines drawn in both 
directions %4” apart. The board is then 
impregnated by placing in melted paraffin. 
Alternate 2” lengths of iron and GS. wire 
are pushed into the holes and their ends 
tightly twisted together on both sides of 
the board, the end wires heing ied to bind- 
ing posts. 


When the battery is stood with one side 
in the sun, the other being shaded, an ap- 
preciable E.M.F. will be generated. If laid 
on a block of ice in the sun it will ring a 
vibrating bell! 


A. somewhat similar form of thermo- 
pile, comprising antimony and _ bismuth 
bars, in the hands of Forbes and Milloni 
led to the beautiful discovery of the polari- 
zalion of heat. 

Andrews noted that a current was gen- 
‘erated when platinum wires are inserted in 
a bead of fused borax, potassium chlorid, 
chlorids of potassium and strontium, iodid 
of potassium, sulfate of soda, and even 
when boracic acid is used. These results, 
however, are due to a_ thermo-chemical 
action and formed the basis for the work 
of Edison and others on the heat cells. 
The action differs from the true thermic 
action of dissimilar metals. 

Conversely we have electro-thermic ef- 
fects whereby heat and cold result from 
an electric current passing between dissim- 
ilar metals. The production of cold by 
this means is rather startling and is known 
as the Peltier effect. 

Apparatus to demonstrate the latter effect 
can be assembled as shown in Fig. 5. A 
large thistle tube has connected to its 
lower end a U-tube with a small bore, hy 
means of a length of rubber tubing. The 
U-tube is partly filled with colored water. 

A cork that fits the mouth of the thistle 
tube has six holes bored thru it into which 


Core with 
winding 
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Detail of 
| windings 


How to Construct a “Heat Compass,’ by 

Winding Turns of Iron and German Silver 

Wire About an fron Wire Core. In Use It Is 
Suspended Above a Hot Brass Plate. 
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are inserted short lengths of iron and 
G.S. wire, about five strands of wire being 
put ineach hole. These are twisted together 
to form thermo-couples and the cork inserted 
in the mouth of the thistle tube. A little 
paraffin wax melted over the cork will seal 
the whole effectively. 
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A Thermo-Electric Motor—It Rotates at 
Quite a Speed When a Flame Is Applied to 








the Armature, Made Up of Iron and German, 


A Most Interesting and Little 
Known Device. 


Silver Wires. 
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When the positive aud negative poles of 
a battery (gravity type preferred) are con- 
nected to the iron and G.S. wire respec- 
tively, the junctures inside the tube will 
drop in temperature and the air contracting 
will cause the water in the open leg of the 
U-tube to drop. For hest results the cur- 
rent should be regulated by a rheostat so 
that it is not sufficient to heat the wire 
used in the couples. 


A current having a fairly high E.ALY. 
and low amperage gives the best results. 


The exact cause of the current generated 
in a thermo-couple is still an unsolved 
problem. It is not due to anv oxidization 
or chemical effect for it has been found 
that a bar of the same metal with different 
temperature of its opposite ends will give a 
Slight current, the cold portions becoming 
negative, the hot parts positive. A thoro 
understanding of the phenomena demands 
more complete knowledge of matter struc- 
ture and the inter-atomic forces. 


A fuller realization of the forces in ac- 
tion may revolutionize present methods of 
current generation and perhaps refrigera- 
tion. 


Thus there ts a very fine field open for 
experimentation by the industrious student. 
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By experiment we learn many things here- 
tofore undreamt of. 
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A Thermo-SBattery Can Be Made VU. Quite 

Cheaply by Mounting 4tron-German. Silver 

Wire Couples on a Soard as Shown. Laid 

on a Block of Ice in ee Sun, It Will Ring a 
Bell, 


A *“Selective’’ Electrolier Switch 


The writer recently tried to make an 
electrolier switch which could control from 
one to five lamps. The lamps were on a 
chandelier and it was undesirable to turn 
each lamp on or off at its socket. They 
were placed on the chandelier as shown in 
Fig. 1. Owing to the fact that it was de- 
sired to make the lamps light in a sym- 
metrical arrangement, it was not necessary 
to control each lamp Singly, but merely to 
get a switch which could light one. two, 
three, four or five in a swmmetrical order. 


Number of Number of Control 
ne Each Lamp Circuit 
3 
2 Tas A 
2,4 G 
3 1.3.5 A.B 
2,3,4 B,C 
4 1, 2.4, As € 
5 Lecndy 4g A. B, C 


For example, if two were desired, it would 
not look well to light one and four, or two 
and three, but a combination lke one and 


five, or two and four would do nicely. Ac- 
cordingly, the wiring to the lamps was 
arranged as shown in Fig. 2. With this 


Wiring the circuits 
would have to he con- 
trolled as summarized 
in the table above. 
There is thus a 
common wire going | 
directly from one 
main to one terminal 
of each lamp = and 
three control wires 
which go to the se- 
lector switch. This 
switch is censtructed 
as described below. 
Securs a piece of 


By Albert A. Beiler 


purpose will become apparent later. Twist 
some hare No. 14 wire into little spirals, as 
shown at 3A, and put one in each of the 
seven numbered holes so that the end passes 
out thru the bottom. Then stop up the 
small holes where the wires protrude with 
Sealing wax, so that each 3¢-1inch hole is a 
sort of liquid-tight cup with a conductor 
lying along its bottom. The wiring is 
shown in Fig. 3 running to four binding 
posts, which had best be labeled as indi- 
cated in India ink to avoid confusion later. 
The base may now be chamfered and 
Stained to make it look well. The holes 
should then he connected hy the lines 
shown and the triangle so formed should 
be labeled as indicated in Fig. 4. 

The bridging arms should now he made. 
These are two triangular pieces of 3¢-inch 
fiber or hard rubber, the triangles measuring 
2 inches on a side (Fig. 5). + The holes are 
drilled 14 inch from each vertex, and are 
tapt to receive 8-32 machine screws. A 
%-inch machine screw is put into each hole 
at a vertex. These three screws are then 





hard wood 5x 5x %& 
meches. Lay out a 
hexagon of 3 inches 
diameter, as shown in 
Fig. 4.) Drill %-inei. 
holes at the eight 
points indicated about 
% inch deep. The 
seven numbered holes 
should have = small 
holes go clear thru the 
wood and just large 
enough to perimit a 
No. 14 wire to pass 
thru (No. 50 drill). 
The unnumbered hole 
is a blank whose 

















The Construction of a Selective Chandelier Switch for Turning on or off Various Combina- 
tions of Lamps, ts Here Described by Mr. Beiler. 


of Lamps Can Be Worked Out Easily. 


Special Arrangements for Larger Groups 


counected to each other by No. 16 wire 
twisted around each and neatly forced into 
grooves, scratched into the fiber for the 
purpose hy a sharp awl or scriber. A small 
porcelain knob is fastened to each triangle 
by a washer and screw fitting into the cen- 
ter hole. 

If the triangles are constructed properly 
each will fit into any three holes at the 
vertices of an equilateral triangle in the 
baseboard. The numbered holes should 
then he filled with mercury to about 3/16 
inch from the top. Binding posts A. B 
and C are connected to control wires A, B 
and C, and the common wires goes to the 
other side of fhe main (Fig. 2). 

It is obvious then that any combination 
noted in the table may be obtained by 
covering the triangle whose number indi- 
cates the number of lights to be lit. For 
example, to light four lamps, one of the 
triangles is placed in holes 3, 5, 6, so as to 
cover triangle No. 4, etc. Up to and in- 
cluding four lamps, only one triangle need 
be used, but for five a combination like 
2\ and 3C or 4 and 
3C is needed, requir- 
lag two triangles. 

The are tormed 
when a triangle is 
lifted out is inappre- 
ciable, being broken 
simultaneously at two 
places. Should it be 
desired, however, to 
break a circuit carry- 
ig more than about 
5 amperes, it will be 
better to construct a 
base of fiber. 

This switch may be 
made at a cost of 
about 25c, whereas an 
electrolier switch of 
commercial manufac- 
ture to satisfy this 
Wiring costs upwards 
of $4.00. 

Many modifications 
of this novel switch 
can be worked out 
with a little ingenuity 
on the part of the 
builder. This switch 
lends itself well to 
many laboratory cir- 
cuit requirements. 
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AaKing a Machine for Tel 


Pictures 
Part I 





By LE ROY J. LEISHMAN 


T is a very simple matter to telegraph 
pictures. A crude machine for this 
purpose was suggested seventy years 
ago. The idea is therefore not en- 
tirely new to students of electricity, 
but the science has been so neglected that 
it is still nebulous to the average person. 

How little the general public knows of 
telephotography is shown by the fact that 
when two of my machines were exhibited 
on the Orpheum and Pantage’s vaudeville 
circuits two years ago, the demonstration 
was fascinating, baffling and uncanny to the 
audiences everywhere. Even most of the 
newspapers had never heard of such a thing 
before. 

A person with an electric picture trans- 
mission machine may therefore entertain 
and baffle his friends and townspeople, be- 
sides conducting a great deal of experi- 
menting which will be instructive and 
highly beneficial to himself. 

By the time this article appears, popular 
mterest in telephotography will be height- 
ened by the use of telegraphed pictures by 
many of America’s leading newspapers. 
Several papers have already  publisht 
‘news pictures” periodically, and pictures 
have been telegraphed across the couti- 
nent at regular intervals and displayed on 
bulletins. The practicability of the scheme 
is Shown by the fact that excellent pictures 
have been transmitted 4,856 miles! Many 
newspapers have recently subscribed for a 
service that will supply one hundred and 
fifty news pictures a year, making it possi- 
ble for them to publish a picture of an 
event the day itt happens, reyardless of 
geographical location or distance! 

So the person with the necessary appa- 
ratus to telegraph pictures will find him- 
self the center of interest everywhere. 

It has often seemed puzzling to me why 
more electrical students have not expert- 
mented with telephotography. Many letters 
which I have received lead me to believe 
it may be due to a popular misconception 
that such experiments are too costly. I 
therefore recently designed some Picture 
Telegraphing Instruments which are low- 
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Evpert In Telephotography 


priced enough to suit every experimenter 
who may be interested. To further interest 
the readers of this magazine in this fasci- 
nating and instructive field, I am explain- 
ing in this article 
how a simple tele- 
photographic 
set can easily be 


made. However, 
the chief fascina- 
11011 and = instruc- 


tion is in the oper- 
ation of the fin- 
ished machines 
and in the various 
experiments that 
can be made with 
them. 

No exact dimen- 
s10ns will be given 
for any of the 
Varl0ls parts, as 
the material at 
one’s disposal 
sometimes makes 
It advisable to 
change some of 
them; and then the 
others must be al- 
tered accordingly. 
GENERAL DESIGN 

FEATURES 

OF APPARATUS 

Let us first get 
an idea of the gen- 
eral appearance oi 
the device we are 
going to make. A glance at figures 1 and 2 
will show that the machine resembles very 
much an old style cylinder phonograph. 
The cylinder of the picture transmitting 
machine holds the pictures to be telegraphed 
in the same manner that the phonograph 
cylinder holds the record to be played. 
The sending and receiving carriage cor- 
responds with the phonograph  repro- 
ducer, and it passes slowly from one 
end of the cylinder to the other on a 
threaded shaft as the cylinder revolves. In 
this manner the carriage needle finally 
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Top View of Telephotographic Machine Here Described in Detail. 


The Parts Required In 


Building It Are Few and Simple, But ees Made with as Great an Accuracy as 
ossible, 


touches every part of the picture. The 
threaded shaft on which the carriage trav- 
els stust be absolutely parallel to the cylin- 
der. The reproducer on a cylinder phono- 





Fig. |.—The Telephotographic Machine Here Described. It Opens up a New 
Era in Scientific Experiments for the Electro-mechanical Student and 
Provides a Stepping Stone to this Newest Branch of Apptied Science. 


graph has a half nut that rests against the 
threaded shaft, so that the reproducer may 
be lifted up and moved to the other end 
of the cylinder. This necessitates another 
shaft, parallel to the threaded one, on 
which the reproducer pivots. A _ picture 
transmitting machine is similarly equipt. 


The size of the complete apparatus de- 
pends upon the dimensions of the pictures 
to be telegraphed, as this determines the 
size of the cylinder; and the shafts and 
base must be proportioned accordingly. A 
convenient size for the picture is about 5 
by 6 inches. .As plenty of margin must be 
allowed, this necessitates a cylinder about 
2 inches in diameter and 5% inches or 6 
inches long. Electrical contact must be 
made with the rolled copper plate which is 
slipt on the cylinder, so it is most con- 
venient to make the cylinder from metal 
tubing. Ordinary pipe will not do, as the 
cylinder must be very true and perfectly 
uniform thruout. Brass or nickel-plated 
fixture tubing is excellent. A metal bar 
or disc must be soldered in each end, and 
holes accurately drilled in the evact centers 
to fit the shaft. As the cylinder is light 
and supports no great weight, the shaft may 
have a small diameter, so a rod can be 
selected for this purpose which will fit the 
gears available. Erector, Meccano or other 
rods are satisfactory, and can easily be 
fitted with gears which are obtainable in 
the regular sets or at anv hardware store. 
The cylinder rod should be 3 or 4 inches 
longer than the cvlinder and must be per- 
fecily straight. Place it thru the holes in 
the cylinder ends and solder it so that one 
end is flush with one end of the cylinder. 

After the cvlinders have been made, the 
length of the base can be decided upon, 
as this dimension should exceed that from 
one end of the evlinder to the other end 


(Continued on page 446) 
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llome-Made Compound Microscope 


COMPOUND miscroscope is be- 

yond the reach of many experi- 

menters because of its prohibitive 

price. Since such an instrument is 

very useful, and desired by many 
experimenters, I describe below the theory 
of the microscope, and the method of build- 
ing one cheaply. 

Fig. 1 shows how the tiny object OP is 
enlarged by the objective at O’P’, which 
image in turn is re-magnified by the eye- 
piece, and seen as at O”P”. To avoid com- 
plexity, only the rays from the head of the 
little arrow are shown, but rays from the 
other end would pass symmetrically oppo- 
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Fig. 1. This Diagram Shows the Path of the 
Focal Rays Thru the Optical or Lens Sys- 
tem of the Home-Made Compound Micro- 
scope Here Described and Illustrated. The 
Eye-Piece Lens Shown Is a Double Convex 
One, While the Objective Lens Is of the 
Plane-Convex Type. Most Good Microscopes 
Have Two Lenses in the Eye-Piece. 


site the main axis XY, and come to final 
focus at P”, just as those shown focus 
at O". We see that by placing the object 
just outside the focus of the short-focus 
lens, an enlarged image is cast at some dis- 
tance, which in turn is magnified by the 
eye lens. A good microscope has two lenses 
in the eye-piece, instead of one, to make a 
field free from chromatic and_ spherical 
aberration. 

A good microscope is shown at Fig. 2. 
The tubes. are preferably of thin sheet 
metal, rolled over a stick to the proper 
diameter, and then soldered. They may, 
however, be made of pasteboard. The main 


Micros 


The ease with which this appa- 
ratus is constructed is its main 
feature, provided, of course, one 
has the microscope and an ordi- 
nary projection lantern. I will pro- 
ceed to the explanation of the let- 
ters in the picture. 

Remove the entire front combina- 
tion of lenses C, and the bellows, B. 
Bend the tube of the microscope, 
on the hinge provided, until it is at 
right angles to the foot E. Turn 
upside down and fasten to the front 
support D by two ordinary small 
wood clamps. Remove the eye- 
piece A, and you have a most ex- 
cellent projector. It is much more 
satisfactory if one has a sub-stage 
condenser as shown in the photo- 
graph. 


By Carl F. MucKenhoupt 

















Fig. 2. 


This Sectional View of the Micro- 
scope Shows How the Metal Tubes of Brass, 
Copper, or Other Covering Are Arranged to 
Slide Within One Another; the Objective Lens 


Belng Placed at _O, and the Two Image- 
Magnifying Eye-Piece Lenses at E-1 and E-2. 


tube 1s 4 inches long by 1% inches in di- 
ameter. A ring is soldered to its bottom 
end, with a 34 inch hole in it. In this, in 
turn, the little objective tube, % inch long 
by 3% inch diameter, is soldered. Make 
sure everything is well soldered, and then 
paint the inside of the whole affair a dull 
black, not shiny black. For the eye-piece, 
make a tube 134 inches long, and of a di- 
ameter to fit the main barrel snugly. This 
may take some time, for it must not work 
too tightly, or be too loose. Paint this 
black inside as well. 
OW Ll, ond l; £, and £3 Gond £, 


22 inches | 153 inches \6{ inches 

1$ mches 54 inches 

14 inches 54° inches 
J /6 g 


Hote: for lim Powe: 

13 vélTy log 
Dota ror eye pieces for various powers; rhe 
let fers are those of fig.2 -£, 1s Always doubse, 


and &, 1s always plano Cofvex., 














The [enses naturally come next. O, the 
objective, is a 1% inch focal length, plano- 
convex lens. These can be secured from 
your optician. F; is a l-inch focus, double 
convex lens. Ess a 1-inch focus, plano-con- 
vex lens. Take care to have these last two 
of the same kind of glass. O is mounted by 
making a ring to fit the bottom of the 
objective tube, and with a hole slightly 
smaller than the % inch focus lens. Center 
the lens over the aperture as shown, and 
glue a ring of felt F, with a hole smaller 
(slightly) than the lens, to the metal ring. 
When fast, clean the lens thoroly, and 


solder carefully to the little objective tube 
as shown by Fig. 2. 





A Simple Arrangement for the Home- 

Made Microscope Which May Be Modified 

and Improved by the Ingenuity of the Con- 

structor, by Adding a Rack and Pinlon or 
Other Precision Focusing Gear. 


Fig. 3. 


In one end of the eye-piece tube, fasten 
a ring of wood W, with a hole smaller 
than the plano 1 inch focus. Cut out the 
wood until the lens fits well. then screw 
a cap on the end with an aperture of about 
% inch. Mount E, 2/3 of an inch from E,, 
by forcing a ring in the tube, at right 
angles to it, and gluing felt around the 
lens. Push the eye-piece in until E, is 
about. 454 inches from O. This need not 
be exact unless you want to know the 
power exactly. The objective should be 
about 9/64 inch from object, which must 
be brightly illuminated. This distance nced 
not be exact either. If both distances are 
exact, the power is 112. 

Any one can devise his own stand, or 
use the scheme shown in illustration Fig. 3. 


Photographic Projector 





How an Effective Micro-Photographic Projector Was Cons 
Structed from a Stereopticon and a Microscope. 


This unique arrangement of physi- 
cal laboratory apparatus should find 
a great many uses, especially among 
lecturers and teachers, who find it 
necessary to enlarge or throw on a 
screen inicro-photographic views of 
minute Organisms, et cetera. Either 
an electric arc or incandescent lamp 
may serve as a source of light or 
else an acetylene light. Careful 
focusing of the complete apparatus 
is necessary to obtain a clear image 
on the screen. Drawings are often 
made in this wav of minute objects 
by projecting them on white paper. 

I have used this apparatus for 
class-room work and for making 
pictures of microscopic objects with 


fine satisfaction. 
Contributed by E. K. GIFFEN. 
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REAMERS CONTINUED. 


N order to save the material which 
would be used for the shank, the shell 
reamer having a hole thru its center 
by means of which it is mounted on 
the arbor, is largely used. By making 
the reamer in this manner one arbor can be 





The Shell Reamer—This Form 
Used in All Machine Shop Work, 
on an Arbor. 


Is Widely 
It Is Used 





Rose Shell 
Has a Cutting Edge Provided on the End of 
Each Tooth as Shown. 


A Typical Reamer, This Tool 


utilized for a number of sizes. The gen- 
eral appearance of a shell reamer is illus- 
trated in Fig. 1. This type is known as a 
fluted shell reamer. In Fig. 2 a rose shell 
reamer is shown. The cutting edges, flut- 
ing, and back taper of this latter type are 
the same as those of the rose reamers. 
However, in all other particulars, the tool 
is the same as an ordinary fluted shell 
reamer. 


The. arhor used with the shell reamer 1s 
shown in Fig. 3,.the shell reamer being pro- 
vided with a keyway, which freely fits the 
key B. The reamer, when at work, 1s ro- 
tated by means of this key and keyway. 
The hole thru the reamer tapers, the taper 
_ being % inch per foot. Manufacturers of 
reamers have adopted certain standard 
sizes of arbors, and each arbor corresponds 
to a certain number of sizes of reamers; 
thus several sizes of reamers are provided 
with the same size hole, and can be used 
with the same arbor. The arbor as well 
as the hole in the reamer must be ground 
after hardening to insure the true running 
of the reamer. The outside of the reammer 
is provided with flutes and cutting edges 
for the greater part of the length. The 
short length at the end provided with a 
keyway, is turned down below the diam- 
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Showing Two Ways of Grinding Reamer 


Teeth. 
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eter of the cutting 
edges. This is done 
to prevent any burr 
which may be set up 
by the driving key 
on the arbor from 
interfering with the 
hole being reamed 
or disfiguring the 
cutting edges of the 
reamer. 

shell 


The ‘fluted 
CELA ALL 


Fig. 5. Reamers Are 
Usually Ground to 
Final Size on a Pre- 
cision Grinding Ma- 
chine of the Type 
Here Shown. With 
Such a Machine the 
Reamer Can ‘be 
Ground to Any Taper 
Desired with an Ac- 
curacy of One-Ten 
Thousandth of an 
Inch. 


LDN 


reammer type as 
shown in Fig. 1, is 
provided with a 
greater number of 
flutes for the same 
size than are ordi- 
nary fluted chucking 
reamers, hecause the 
{lutes must be shal- 
low on account of 
the hole thru the 
reamer. The flutes 
are cut, however, with the same kind of 
fluting cutters as are used for reamers gen- 
erally. The corners at the end of the fluted 
shell reamer are slightly rounded. 


The arbor used for driving shell reamers. 
consists of a stem or arbor proper C, as 
illustrated in Fig. 3, provided with a collar 
D, fastened to the arbor by means of a 
taper pin. A tongue B is milled at the 
end of this collar, which constitutes the ‘key 
fitting the keyway inthe reamer. Precaution 
should be taken during the “milling pro- 
cess” to ascertain the exact centering of the 
tongue in the collar. Care should also be 
exercised in milling the keyway in the 
reamer. When grinding the outside of the 
reamer to size, this work should be done 
on an arbor similar to thaf on which it is to 
be used. The arbor as well. as the driving 
collar should preferably be made from tool 
steel and the collars should be hardened. 
The arbor as generally manufactured, 1s 
made in fourteen sizes, the diameter of each 
being measured at E, half-way between the 
end of the key and the solid part of the 
body of the collar, D. The arbor has a flat 
milled on the shank for the set screw by 
which it is clamped and held in position in 
the machine where it is used. 

Too great or too little clearance on the 
teeth of a reamer will tend to produce 
unsatisfactory results, the first invariably 
causing the reamer to wear to 
a greater extent, as the shav- 
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The Steel Arbor Used for “‘Driv- 
ing’? Shell Reamers Consists of 
a Stem C, Provided with a Col- 
lar D, Fastened to the Arbor by 
Means of a Taper Pin. A Key 
or Tongue B Is Miiled on the 
Collar to Hold the Reamer. 
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ings get in between the cutting 
edges and the work to be 
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reamed, thus slowly grinding away the cut- 
ting edges. Also there is a tendency to bind 
the reamer in the hole, consequently injur- 
ing the hole as well as the reamer, and 
causing more exertion in performing the 
reaming operation. 

The flat relief or clearance, altho mostly 
used, is not the most desirable, because the 
cutting edge is not properly supported. Best 
results are obtained by a clearance, as 
shown in Fig. 4. The difference between 
this clearance or relief and the flat is ob- 
vious from the illustration, where the relief 
is shown by dotted lines “B.” It is usually 
termed the eccentric relief, and its use 1s 
strongly recommended, as it adds greatly to 
the capacity of the reamer for producing a 
smooth hole. The relief is produced by 
placing the reamer in a grinding machine 
as usual, not on centers in line with the 
spindle, but on auxiliary centers provided 
with adjustable side ways; so as to enable 
them to be set at different positions for dif- 
ferent relief required on various sizes and 
kinds of reamers. The reamer ‘is thus held 
eccentrically. A rocking motion is then 
imparted to the spindles holding the auxil- 
iary centers, and in this manner, the grind- 
ing wheel traveling back and forth along 
the reamer, will produce an eccentric relief. 

The eccentric relief, however, is not in 


(Continued on page 438) 
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This department will award the following monthly prizes: 
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First Prize, $3.00; Second Prize, $2.00; Third Prize, $1.00. 


The purpose of this department is to stimulate experimenters towards accomplishing new things with old apparatus or old material, 
and for the most usetul, practical and original idea submitted to the Editors of this department, a monthly series of prizes will be awarded. 


For the best idea submitted a prize of $3.00 is awarded; for the second best idea a $2.00 prize, and for the third best prize of $1.00. 
article need not be very elaborate, and rough sketches are sufficient. 


Make sketches on separate sheets. 








FIRST PRIZE, $3.00 


MOTOR AND GENERATOR 
SILENCER. 
In carrying on experiments in electricity 
and having only 110 volts alternating cur- 
rent at my disposal, I recently added a 


cated by the Arrows. 


motor-generator set to my equipment. As 
my experiments were necessarily performed 
at night, due to work in the daytime and 
having due consideration not to annoy the 
people on the opposite side of the house 
at late hours with the humming of a mo- 
tor and dynamo, the selection of a quiet 
running piece of apparatus became of 
prime importance. 


A high grade, 6 volt, 6 ampere dynamo 
was obtained which proved reasonably 
quiet, but when firmly secured to a 1%- 
inch board with a one-eighth horsepower 
motor hkewise mounted, driving it, the 
noise was quite offensive. Most small mo- 
tors of the alternating current type are 
very quiet when well bolted onto a con- 
crete or iron foundation, but when mounted 
on a wooden plank 1144x12x30 inches it is 
another story. The first motor of 1,750 
R.P.M. type was very good, but a little 
too noisy, and by obtaining a similar ma- 
chine running at but 1,140 R.P.M., the 
noise was cut down fully two-thirds. 


Of course, these results were encourag- 
ing, but my progress was still retarded by 
the noise made which I knew was not 
good to put “kids” to sleep by. 

It finally occurred to me to use some 
soft silencer such as cork or rubber, and 
after numerous experiments with every- 
thing I could think of, I was finally suc- 
cessful. For the % H.P. 1.140 R.P.M. 
motor I secured three pieces of regular art 
gunt from a 10 cent store. These blocks 
of soft “rubber” measured exactly 1x2x3 
inches. They were mounted with LePage’s 
glue to both the base of the motor and 
dynamo, and when placed on the board, 
the two machines could be operated with 
an exceedingly tight belt tension with no 
“walking” of the apparatus, even after 
hours of operation. 


Contributed by G V.. TORNER. 


[Editorial Note—Those having noisy 
phonograph motors will find it efficacious to 
mount the feet of the motor on art guint or 
“sponge rubber.” Tests have shown excel- 
lent results.) 














Do You Have Trouble With Noisy Motors? Eliminate It! 
Mount the Offending Machine on Sponge Rubber As Indi- 


We will make the mechanical drawings. 


The 
Use only one side of sheet. 





SECOND PRIZE, $2.00 


CONTROLLING THE CELLAR 
LIGHTS. 

The arrangement with whiich this is ac- 
complished is shown in Fig. 1. A_ pull- 
chain switch of proper size to handle the 
lamps on the circuit 1s mounted 
on the uuder surface of the 
uppermost stair tread. The 
chain is shortened to an inch 
or so, and is attached to a 
metal arm pivoted on a metal 
standard which is screwed to 
the tread a short distance from 
the switch. At a point near the 
standard the metal arm is 
slotted to take a small stove 
bolt which fastens the slotted 
round bolt movably to it. This 
bolt passes thru a hole in the 
tread which its also counter- 
bored to allow the bolt head 
to lie flush when the coiled 
spring under it is fully de- 
prest. A board cut to the 
Same size as the tread should be hinged 
to the riser above it so that the board 
will lie flat against the top of tread 
when stept upon. Coiled springs should be 
placed between the two at each end, to keep 
the front edge of the board separated about 
half inch or so from top of tread. This is 
all that is necessary as the small movement 
of bolt is increased by the leverage of the 
metal arm. The action of the device is ob- 
vious. As the top board is trod upon, it is 
deprest, moving the bolt downward against 
its spring, which movement is amplified and 
communicated to the pull-chain of switch 
by the metal arm, thus turning the switch 
“on.” When weight is released, the board 
and other parts return to their original po- 
sitions. When the board is again trod 
upon, the action is repeated, this time turn- 
ing the switch “off.” No dimensions are 
given as the sizes of the various parts will 
vary according to the size of switch and 





















Hinged Board Over Stair read, 

















The Cellar Lights Are Turned on and off 

Automatically by This Stair-Tread Switch 

Wrinkles The Moving Tread is Attached as 
Shown to a Pullt-Chain Socket. 


other conditions. As it is sometimes de- 
sired to leave the lights (LL) “on” while 
repeatedly passing up and down the steps 
it will be well to install a snap switch (SS) 
in the usual position and connect it in mul- 
tiple with the pull-chain switch (PS) as 
depicted in diagram Fig. 2. 


Contributed hy J. A: WEVER. 





THIRD PRIZE, $1.00 


THREE MAGIC PENCILS—A MAG- 
NETIC HOAX. 

Errect: Three colored lead pencils are 

given out for examination, red, white and 

blue, for example. The performer leaving 









«Magnetized Frece 








=> Small compass 









WITh clip 


Want to Mystify Your Friends With Some 
Hindu Penciis? Here’s How: With a Magnet 
Placed at Different Positions in Two or More 
Pencils, Conceal a Small Compass in Your 
Cuff. The Rest Is Easy—You Can Tell at 
Once Which Colored Pencil Is inside an En- 
velope, Even Tho It Was Wrapt up While 
You Were Absent from the Room. 






the roon. tells anyone to choose any color 
pencil they wish. while he is out of the 
room, and to wrap it up in any color piece 
of paper or cloth, and to hand it to him 
securely wrapt when he returns to the 
room. Upon receipt of same the performer 
passes hand over pencil and tells exact 
color. 

SECRET: Two of the pencils are “faked” 
in. this manner. One of them is drilled 
with a 1/16 inch drill in the rubber end 
about 1 inch, and the other one is drilled 
half-way down or in the middle. Two 
pieces of Stubb’s drill rod, % inch long by 
1/16 inch diameter, are harde. ed, mag- 
netized and inserted in the drilled holes and 
« piece of lead is inserted after the mag- 
netized pieces and are made flush with top 
of wood in rubber end of pencil, the rub- 
ber is placed on top and the trick is ready : 
the third pencil contains no fake whatever. 
In leaving the room the performer attaches 
to his shirt cuff, inside, a small compass 
(some of these compasses can be obtained 
as small as a dime, or even of less diam- 
eter), which aids him in detecting what 
pencil is wrapped up or concealed in the 
cloth or paper in this way: He slowly 
passes pencil in front of compass and 
watches needle until it quivers, which it 
will do when that part of pencil containing 
the magnetized steel passes needle. If the 
needle moves when the end of pencil is 
near it, the performer knows it is the red 
one. If it moves when near the middle of 
pencil, he knows it is the white one; if 
needle does not move, it must of course be 
the blue one. As the back of hand faces 
audience, the compass 1s invisible. 

Many variations of this magnetic trick 
will suggest themselves to the wide-awake 
experimenter. Such as the magnetic “brass” 
ball—the inside of the ball is filled with 
iron filings and the small filling hole stopt 
up with brass. 


Contributed by R. S. MYERS. 
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A NEW FORM OF HYDROGEN 
SULFID GENERATOR. 
From time to time, in various issues of 
vour splendid magazme, I] have noticed 
hydrogen sulfid generators of numerous 
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This Highly Efficient Hydrogen Suifid Gen- 

erator Can Be Made Up from Glassware 

Found About Every Amateur Chemist's 
Laboratory. 


types and styles described, but I have come 
to the conclusion that none of them work 
as easily or are constructed so simply as 
the one I now have in use in my chemical 
laboratory. I give herewith a draw- 
ing of the same, and will try to render a 
coherent explanation of its manipulation. 

I will first make a notation of the appa- 
ratus used: 

1 Aspirator bottle.* 

1 Woulff bottle (three neck). 

1 Calcium chloride drying tube. 

1 Large bottle. 

Glass tubing. 
Rubber tubing. 

I will now give a list of the apparatus and 
liquids denoted by the letters in the 
drawing: 

“A”—Hydrochloric acid, 

“B”’—Iron sulfid. 

“C”—Mineral wool or asbestos. 

“D”’—Water. 

E, E’, E”—Pinchcocks. 

“G”—Hydrochloric acid. 

I don’t think it will be necessary to go 
into detail in reference to the construction 
of the apparatus, as I believe the sketch 
fully covers that, but give here a few points 
on the manipulation : 

Open the pinchcock E” and allow the 
HCl to flow into the Woulff bottle; this 
will compress the air in the Woulff bottle. 
When the HCl stops flowing from the as- 
pirator bottle, owing to the compression of 
the air, close the pinchcock E”. Now open 
the pinchcock E and the HCI (G) will rise 
in the calcium chloride drying tube, thereby 
covering iron sulfid (B). (If the com- 


_* An Aspirator bottle is mot necessary, as the 
liquid (A) can be syphoned out of any ordinary 
ttle. 





EDITED BY S. GERNSBACK 


pression of air is not sufficient in the Woulff 
boitle to do this, again open pinchcock E” 
until the HCI rises in the drying tube suf- 
ficient to cover fron sulfid Open 
pinchcock E and the gas generated will pass 
over into the large bottle containing the 
water (D). In this bottle the gas will be 
washed, and will also form a supply of the 
gas above the level of the water. Open the 
pinchcock E’ and the gas will flow ma 
steady stream. 

When one is thru with the gas all that 1s 
necessary is to close pinchcock E’ and then 
close pinchcock E. Gas will continue to 
generate and will, owing to no outlet being 
open, force the HCI, covering the iron sul- 
fid, back again into the Woulff bottle. 

When the strength of the HCl, “G,” be- 
comes exhausted it can be removed from 
the Woulff bottle and, owing to the filtra- 
tion caused by the mineral wool “C,” 1s 
ready for evaporation for the recovery of 
the ferric chlorid. Another feature is that 
one has at all times hydrogen sulfid water 
on hand owing to the washing of the gas in 
the large bottle thru the water D. The 
reason for uSing a three-neck Woulff bottle 
is this: that when the pressure in the Woulff 
bottle, caused by the compression of the 
air, and also the gas liberated when pinch- 


cock E, is closed immediately after use, will 


sometimes become too. great for the 
strength of the glass, and so as a “safety 
first” measure, the three neck bottle 1s used 
so that the cork in the center, not in use, 
will act to liberate the surplus pressure. 


Contributed by 
WILLIAM N. NUSHAWG. 


MAGNET TEST FOR HEAT OF 
STEEL. 


One of the best and little-known methods 
of determining the correct heat at which 
to quench a piece of steel to obtain the best 
results, without the use of a pyrometer, 1s 
the following: 

Take a piece of %4” Stubb’s steel about 
2” long, tap a small hole in the center for 
a small screw eve, then harden and mag- 
netize after bending to the shape shown 
in illustration. Place in screw eye and 
hang on the end of a brass rod bent to the 
shape shown in sketch. 

The princple of the method is based on 
the fact that a piece of steel will not. at- 
tract a magnet after a certain temperature 
is reached (about 750° Fahr.). 

The httle magnet is held over the heated 
steel every few minutes until the heated 
steel no longer attracts it, when it is then 
quenched and the degree of hardness it 
attains will be perfect. 


of Stubs Steel 
Heat Tester for Steel 





The Principle of This Stee! Heating Tester 
Is That Above a Certain Temperature 
Steel or tron Will not Attract a Magnet. 
Hence: When Is a Magnet not a Magnet? 
Answer. When It Its Red Hot. 


Of course, the steel is to be drawn again 
to the required color. The above method 
1s known to a very few mechanics. 

Contributed by TT. W. BENJAMIN. 


AN ALCOHOL BLOW-TORCH 
FROM JUNK. 


Want a nice little blow-torch? Below 
are given the details of an easily made 
blow-torch that will give as good results 
for soldering, etc., as the regular torch. It 
is constructed from a nickel-plated shav- 
x 
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Who Wants an Alcohol Blow-Torch? 
Every Electrical Man, and Here’s How 
to Make One from a Shaving Stick 
Case for Nothing. If You Are a_Re- 
ligious Prohtbitionist You Can Burn 
Gin or Whiskey In Your Torch. 


ing-stick case. The top of this case has a 
hole about three-quarters of an inch cut 
into it, and a piece of brass tubing imserted 
and soldered. Thru this runs the cotton 
lamp wick, dipping into the alcohol, con- 
tained in the case. Cotton wicking can be 
purchased in any hardware store. A piece 
of an atomizer tube, bent as shown in the 
illustration, is soldered or otherwise secured 
to the side of the case, connecting with a 
rubber tube. At the end of this a mouth- 
piece from “Pop's” old pipe stem ts fastened. 
This makes a good, neat torch, welcome in 
any work shop or “lab.” 


Contributed by GEORGE H. TRUITT. 





MAKING CHLOROPHYL. 


Chlorophyl is the green coloring matter 
common to growing plants. Take a hand- 
ful of parsley and triturate im a mortar 
with enough alcohol (95%) to cover the 
niass. Decant the green liquid and allow 
it to evaporate spontaneously. The chloro- 
phyl remains as an intensely green sub- 
stance. This may be used to color candies 
and as cake icings. 

Dye from Onion Skins: Take the outer 
skins from half a dozen onions (medium- 
sized) and boil in water until the color 
is extracted. This is a very suitable yel- 
low dye. 

Test for the Purity of Olive Oil: Shake 
equal volumes of the oil and nitric acid. 
Pure oil should turn from pale to dark 
green in a few minutes. If it changes 
to brown, red, or orange, the addition of a 
foreign oil is indicated. 

Heat for five minutes in a water bath 
at 100°C. It should become pale yellow 
to Orange yellow. On standing it will, if 
pure, become a yellow solid. 


Contributed by FRITZ ZILLESSEN. 
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“Fog Warning” Telephone 


HE accompanying illustrations show 
the interior mechanism used in the 
wireless telephone “fog warning” 
signal installed at the Point Judith 
Light near Narragansett Pier, R. I. 
This is one of the most treacherous sec- 
tions on the Atlantic coast for ships to 
negotiate. For some time the DeForest 
“Radiophore” has been in use at this light- 
house station. It comprises an old type 
cylinder phonograph fitted with a record 
and repeating mechanism, which operates 
an Qscillion vacuum bulb, in such a way 
that the following warning is sent out by 
wireless telephone waves from an antenna, 


to ships as follows: ‘Point Judith Light,” 
which is repeated three times. Then the 
skipper on the boat, or his wireless oper- 
ator, hears, “You are getting closer, keep 
off,” at about % volume of the first warn- 
ing. Until the vessel approaches the dan- 
ger limit, it does not hear the necessary 
final warning, but simply the first “location” 
warning. 


The energy used in operating this warn- 
ing signal is one-fourth kilowatt. The Os- 
cillion vacuum tube generator of the radio 
frequency oscillations, is a 334-inch bulb. 
Heretofore the wave length was varied au- 
tomatically for the different signals by a 
motor-driven variometer, but owing to the 
difficulty experienced by the ship radio op- 
erators in trying to pick up the constantly 
changing wave length signal and to hold it, 
the warning is now sent out on a fixt wave 
length of 600 meters, whereas with the 
constantly changing wave length previously 
used, the final message, “You are. getting 
closer, keep off,” was liable to be mist. 

The first real test of this apparatus has 
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been taking place at Point Judith Light 
(near Narragansett Pier), and the appa- 
ratus is arranged on a very compact scale 
so that it can be attended to by the regular 
lighthouse keeper and assistant. A regula- 
tion gasoline engine connected with a 36- 
volt direct-current generator and storage 
batteries is used to supply the energy, to 
which is coupled a motor-generator set 
which operates the transmitting apparatus. 

This apparatus ‘is entirely enclosed in a 
compact cabinet measuring: about 18x18x18 
inches. On the front of the cabinet is the 
Oscillion bulb and necessary switches for 
regulating it; also connection posts for 


Left View:—Shows a % K. W. Motor Generator— 

Operated by a 36-Voit Storage Battery—Which 

Supplies the Energy to Operate the **Radiophore’' 
Transmitting Apparatus. 


Center View:—Showlng the Osclilion Bulb WIth 
its Controlling mnanrenes aa Meters Mounted on 
anel, 


Right View:—Arrow Points to Edison Cylinder 

Type Phonograph Connected Directly to Sensitive 

Microphone Which Emits the Warnings Produced 

by Phonograph Thru the Medium of Wireless 

Telephony to Vessels Plylng Along the Treacher. 
ous Polnt Judith Coast, 
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in September “Radio. 
Amateur News” 


Grand Opera by Wireless. By H. Gernsback. 


Guarding the Ether During the War. 
By P. H. Boucheron. 
Construction of an Audion “B’ Storage 
Battery. 





By Herbert Webb. 


Static Eliminator of Considerable Merit. 
By Edgar Terrain Johnstone. 


Wireless Telegraphy with the Canadians 
at the Front. By J. W. Caucor 
The Doubie Deck Receiver. 


A. B. C. of Wireless Reception. 
By H. K. Dunn. 


The Latest Design Antenna Switch. 
By ‘E. T. Jones 


By Eugene Dynner. 
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The Lure of Radio. 


| A Pocket Size Receiver. 
By J. E. Aikén. 
Value of the Radio Compass. 
By L. A. Pollock. 


Junior Radio Course—Lesson 1. 
By E. T. Jones. 
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aerial and ground wires. On the side of 
the cabinet is a small door which gives 
access to the mechanism inside. 

All the working parts are mounted inside 
the cabinet, including a motor-driven pho- 
nograph (see photographs herewith), 
speaking directly into a microphone. The 
arrangement of the cvlindrical records is 
such that they repeat automatically, the 
safhre needle being set back to the begin- 
ning each time after it has traveled the 
length of the record. Each record has an 
average life of about 60,000 repetitions. 

In the circuit diagram may be seen the 
relative layout of the various horns, micro- 


phones, and the QOscillion bulb generator 
of the radio frequency oscillations used to 
propagate the vocal message. 

Several other modifications of the under- 
lving principles may also be utilized as de- 
scribed in Dr. de Forest’s patent. The 
{ransmitting apparatus is so arranged that 
speech can he sent out from the large fog 
horns, as also musical notes, bell signals, 
et cetera; on the same prearranged schedule 
as the radio signals. In this scheme the 
phonograph with records containing speech, 
is coupled to a microphonic arrangement 
and the speech is intensified by means of 
audion amplifiers and the sound waves sent 
out thru the fog horns, thereby enabling the 
captain or other officer to hear the same by 
ear, without the aid of wireless apparatus. 

The one big feature of the Point Judith 
Light equipment is that when a ship is 
within a range of eight miles of the light- 
house, it will hear the following words 
flashed by wireless every five seconds: 
“Point Judith Light;” and after every 


(Continued on page 462) 
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Two Views of the Navy Type 
Panel Radio Transmitter. 
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Used on New 1 K,. W. 
The view at the Left Shows the Quenched 
Gap With Several of the Units Removed While the View at the Right 
Shows a Top View of the Pane! and Quenched Gap, With All of the 
Gap Units in Place. The Long Rod Placed at the Side of the Gap 
and Provided With a Large Insulated Knob. at One End, Controls a 
Power-changing Switch, Which Switches In or Out of Circuit More 
or Less of the Gaps, as Required for Various Transmitting Powers. 


Quenched Gap 
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New 1 K.W. Quenched Transmitter 


HE 1 K. W. panel radio set as 

is described in the following ar- 

ticle, is identically the same in prin- 

ciple and operation to the one 

described in the July issue of the 
ELECTRICAL EXPERIMENTER, except for the 
spark gap. The panel consists of two 
hakelite-dilecto pieces, the upper panel 
having the hot wire ammeter, wave: chang- 
ing device and the spark gap mounted 
upon it. .The lower has the volt and am- 
meter control switches and automatic 
starter mounted upon it. The voltmeter 
is of the double scale type. The motor- 
generator is of 
the Crocker- 
Wheeler type, 
and is driven 
counter clock- 
wise from. the 
motor end by di- 
rect current at 
120 volts. It is 
rated at 2 1/10 
horsepower and 
1.25 K. V. A. or 
1000 watts, at 80 
per cent power 
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By Lester F. Ryan 


volts at the primary winding terminals. 
The ratio of trarisformation is 38 to 1. 
It is insulated to stand electric stresses 
of 30,000 volts and will stand a 50 per 
cent overload. 

The condensers used are of the Du- 
bilier type of .004 microfarad_ capacity 
each, connected in parallel. They are 
made of selected mica and tested for 100 
per cent overload which is more than is 
ever used. 

The spark gap which is used with this 
set is mounted on the top of the panel as 
shown in figure. The gap consists of a 
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gap holder and power changer. The gap 
is horizontal and has a row of fifteen 
pockets; each pocket accommodates a gap 
unit as shown in photos. When a gap 
unit is inserted in a pocket it separates 
two leaf springs. The pressure of these 
springs against the gap insures perfect 
contact. The springs come together as a 
gap is removed and in so doing bridge 
the break in the gap holder circuit. 

A switching mechanism is also asso- 
ciated with this holder. It consists of 
two shafts, one above the other and 
parallel to the row of gap pockets. Each 
shaft is provided 
with switch jaws 
which engage 
knife blades fit- 
a mal B ted to the gap 
pee Sant ig holding pockets 

ri as shown in 


figure. The top 




































switch shaft 1s 
used for the 
changing of 
power. Each 
movement of its 
handle inserts or 








factor. It is a removes. gap 
500 cycle ma- units in groups. 
chine and has 15 The switch jaws 
feld poles. The slide over this 
motor field is shaft so that 
controlled by a the operator may 
Ward Leonard vary the number 
18 point rheo- of the gaps in a 
stat. This varies group at will. 
the frequency The three posi- 
hetween wide tions of _ this 
limits. The au- switch are Low, 
tomatic Starter Intermediate and 
consists of five High. 
parts, two sole- The — second 
noids, and two and lower switch 
contact discs and shaft allows five 
plunger, also a gaps to be in- 
common resis- serted one at a 
tance box. time. The switch 
The trans- ™yocine|\| engages knife 
former used blades projecting 
with this set is te from the rear of 
of the closed the first five gap 
core. dry-type Front and Rear Views of 1 Kilowatt Quenched Gap, Panel Radio Transmitter. This Set Has Been pockets as will 
and is rated at Extensively Adapted by the United States Navy and Has Given Excellent Satisfaction. The Quenched be seen. This 
1000 watts, 500 Gap Units Are Easily Replaced at a Moment’s Notice and Can Be Quickly Repaired When Neces- (Continued = 
’ sary. The Gap Plates Are Separated by Thin Fish Paper Gaskets. The Set is Noiseless in 
cycles and 150 Operation. 
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By PROF. A. U. DION, G.R.1I.D., D.C., A.C., H. F.C., T.S.F., etc., 
and MR. LETIT LEAK, E.M.F., O.T., etc. (Local Plumber) 


Iutroduction 

In this little article I have tried to set 
down a few facts and fancies regarding the 
valve as used in the practice of wireless 
telegraphy. 

They are the direct result of information 
collected whilst acting in the capacity of 
W/T operator in one of Britain’s aérial 
dreadnoughts, although much of the ad- 
vanced = technical 
matter is the result 
of Mr. Letit Leak’s 
untiring research, 
and to this geritle- 
man | publicly ex- 


| REAL OPERATOR, 
tend my heartfelt ane 


thanks for his in- _— chy 
valuable assistance Re Po 
in compiling this 

treatise. 


Author’s Note 


Thru long associ- 
ation I had come. to 
look upon the W/T 
valve as the only 
valve in the wide, 
wide world, so viv- 
idly were its advan- 
tages and merits im- 
prest upon me at 
Cramwell College. I 
am assured by Mr. | 
Letit Leak, how- , Mice 
ever, that this is se x 
quite a fallacy. He 
tells me that there 
ane H-P. cand L7P. 
steam valves, gas 
valves, ball valves, 
and bi- valves, not 
to mention innumer- 
able others, besides 
the common or gar- 
den dot-and-dash ya- 
riety. 

Valves W/T may be placed in four cate- 
gories: 

(1) The Round Valve (deriving its name 
from the inventor, not from its shape). 

(2) The Hard Valve (has slightly longer 
life than the soft valve when exposed to 
the tender mercies of the new operator 
thirsting for knowledge). 

(3) The Soft Valve (so called because 
it is satisfied with fewer volts than the 
foregoing instance, and therefore does not 
require sO many ration hooks). 

(4) The “Q” Valve (better known as the 
“Hush, Hush” valve). By simple propor- 
tion it will readily be seen that 31,967 such 
valves would receive signals from the planet 
Jupiter. 

All four types are much of a muchness in 
general principle, differing only in detail. 

Taking them collectively, a valve consists 
of a chunk of vacuum surrounded by a 
layer of glass. A most essential part is the 
small tip generally found on top of the 
vacuum. Its precise use has yet to be de- 
termined, but Mr. Letit Leak assures me it 
1s a most important point. I do not intend 
to trouble my readers with smaller details, 
but, in passing, it is imperative to direct 
attention to a fundamental necessity, which 
valve manufacturers dare not overlook— 
viz., the necessity for placing some small 
parts within the vacuum. -These are: 

(1) The Filament—A very fragile piece 
of tungsten made up of 10° negative elec- 
trons. Its function is to illuminate the 
vacuum in order that the student may see 
how the other parts work. 

(2) The Grid.—Consists of a number of 
holes joined together by small pieces of 
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“Learning the Code” Is Right—First You “Think” You Le 
All Over Again, As Mr. H. B. 


metal. Acts as a shade over filament to 
protect student’s eyes. 

(3) The Sheath—A sheet of metal en- 
closing both the filament and the grid. Pre- 
vents small pieces of vacuum, dust or dirt 
from falling on the filament and affecting 
its lighting capabilities. 

At the bottom of the valve are a number 
of tags, generally four, although a few 
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more or less should not worry the student. 
I was under the impression that these were 
to form a convenient method of holding the 
valve without making the glass dirty, but 
Mr. Letit Leak emphatically insists that 
these tags exist for the sole purpose of 
ensuring connection with the internal econ- 
omy of the valve. 

To Test Valves—Carefully examine, and 
any cracks in glass bulb should be caulked 
with shellac to prevent the vacuum getting 
out. 

To Test Filament.—Grasping the valve 
by the tags previously referred to, bang 
the valve several times in rapid succession 
against the edge of a bench (unless an 
anvil is handier), when it should give forth 
a clear, bell-like note. Should the filament 
fail to glow after this test, don’t waste more 
time with it, but get another from the 
stores. 

To Test H.T. Cireuit—Connect up to 
several thousand volts and forget the exact 
amount. A faint bluish glow will indicate 
that the H.T. has successfully run the 
gauntlet of the vacuum and is looping the 
loop between the filament and sheath, a 
process known technically as oscillation. 
Should no blue glow be detected and the 
valve and student still survive, throw the 
valve away—it is a dud. 

To Test Vacuuwm—Knock off small tip 
mentioned previously, and if vacuum is 
good a faint hissing noise is heard. When 
the hissing ceases, it denotes that Nature. 
which abhors a vacuum, has discovered the 
escape. It 1s not advisable to apply this test 
except as a last resource, owing to the 
extreme dithculty of re-packing the vacuum 
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thru the small hole thus made in the glass. 

From the foregoing remarks the student 
must draw his own conclusions as to the 
advantages of valves. Our W/T officer 
says that their tendency to disappear com- 
pletely and mysteriously is not so marked 
as that of the carborundum crystal. He 
attributes this to the post-war amateur not 
being possest of suthcient filthy lucre to 
purchase enough 
high tension to op- 
erate the valve, 
while the current 
price of volts is so 
excessive. 

Fanally, — Mr. 
Letit Leak informs 
me that, owing to 
the super-sensitive 
qualities of the 
valve as a detector, 
it is probable that 
Scotland Yard will 
shortly assume _ the 
entire control of the 
valve industry, and 
every detective will 
be fitted with seven 
valves. Police con- 
Stables, on the other 
hand, will only be 
provided with am- 
plifers—IlVireless 
World. 
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AUDION 

In the interest of 
fair play and scien- 
tific fact Dr. Lee de 
Forest, acknowl- 
edged among scien- 
tists as the inventor 
of the 3-electrode audion or vacuum tube 
which has made possible the present de- 
velopment of the radio telephone, has made 
public an open letter to the Editor of the 
London Morning Post, England, protesting 
against the reported unfair statement of 
Dr. J. A. Fleming, British scientist, in con- 
nection with his series of Cantor lectures 
in the theatre of the Royal Society of Arts. 

The letter written by Dr. de Forest is 
based upon an article publisht in the 
London Morning Post of February 25th 
entitled “The Future Telephone—Imperial 
Conferences by Wireless” in which the 
perfection of the three-electrode audion jis 
credited to Marconi. The article reads as 
follows: 

“Dr. J. A. Fleming yesterday concluded 
his series of Cantor lectures in the theatre 
of the Royal Society of Arts with an ac- 
count of the thermonic and crystal detec- 
tors, which, as he said, have taken an im- 
portant part in the war. He described how 
the radiant point from which wireless mes- 
Sages are sent, could be determined by 
angles taken from two receiving stations. 
so that the exact position of ships and 
Zeppelins could be ascertained, and that 
means whereby electric oscillations could 
be detected thru the telephone in an air- 
plane above the sound of the engines. 
Thermionic detection has been enormously 
developed, and the audience was interested 
to hear how these instruments, which are 
the basis of wireless telephony, arose from 
the discovery by the lecturer himself of a 
method of utilizing the curious fact that an 
ordinary filament lamp when incandescent 


(Continued on page 460) 
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Vacuum Valwe Construction 


By reading this article carefully any 
Amateur should be able to construct a 
vacuum detector which will give excellent 
results. The completed valves are shown 
in Figs. 1 and 2 as well as connections for 
them. Several other connections may be 
used, but those shown have been found 
best. 


In the construction of the valves an in- 
candescent filament is used to produce the 
electron flow. For this purpose a minia- 
ture incandescent lamp with a carbon fila- 
ment using about three volts should be used. 

Having obtained such a bulb place a very 
thin strip of copper around it, as shown in 
Fig. 3. Fasten this plate by means of the 
nut and bolt (B). The plate connection is 
also made to this bolt. 

The valve is now ready for use and is 
connected up as shown in Fig. 1. Adjust 
the filament to a very high brilliancy, being 
careful not to burn it out. Do not touch 
the filament adjustment having once ad- 
justed it, but use the “B” battery potential 
until the incoming signal is heard loudest 
in the ’phones. 

In Fig. 2 is shown a second type of de- 
tector. This differs from the one just 
described in that its plate is divided. A 
lamp of the same kind used in the above 
detector is used for this one. 

‘lhe construction of the plate for this 
valve is shown ii Fig. 4. A thin strip of 
copper long enough to go completely around 
the bulb as shown is first cut (A). This 
plate should be a little wider than the fila- 
ment (B). Having cut the strip to the 
right dimensions a piece one-quarter of an 
inch wide is cut out (C). Fig. 4. The 
holes D, E, F, G are next drilled. The two 
plates are then fastened around the lamp 
and secured to the bolts (A and B), Fig. 
4-A. The plate connections are also made 
to these bolts. 

The valve is. now completed and is con. 
nected as shown in Fig. 2. This valve is 
adjusted the same as the other one. An 
“A” battery of six volts and a “B” battery 
of fifty volts should be used with these 
valves. 
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Above—the Old Way, and Below—the tm- 

proved Hook-Up for Obtaining + or — 

Cucrent from a Potentlometer Circuit 
Without Switches 


By R. HH. Shaw 


The theory of operation of these valves 
is: As the glass becomes heated it allows 
the electrons being discharged from the 
filament to flow thru it and make connec- 
tion with the plate on the outside of the 
The circuit 


lamp. from the filament to 








the plate is thus completed. It is therefore 
advisable to use a lamp containing a carbon 
filament as it produces more heat than a 
tungsten filament. The valves described 
herein are fully protected with patents and 
must not be manufacttired for sale. 
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Home-Made Audion Designs for Two and Three Electrode Units. 


Made from Ordinary 


Single Filament Auto Head Lamps, Purchasable in Any Auto Supply Shop. 


_sne Potentiometer—How to Use It 


There has been very little said in print 
in regard to the use of this very important 
and effective instrument as a regulator of 
battery current which aids some types of 
crystals decidedly in their functioning. 

In the majority of cases upon visiting 
the ordinary and even the advanced class 
of Amateur or Experimental stations, | 
have found that probably one in a hundred 
made use of this very necessary piece of 
apparatus. Once used, no one will do with- 
out it, owing to the following facts: 

1. There is absolutely no carborundum 
which ts not greatly increased in sensi- 
tiveness by its aid. 

2. 1 have found upon investigation that 
there is not a piece of silicon which does 
not function better, to a greater or lesser 
degree, according to the kind used, by the 
aid of minute battery current and a po- 
tentiometer for regulation. 

Even tho some experimenters do make 
use of a potentiometer they do not in all 
cases thoroly understand its operation and 
correct use in order to derive best results. 

As a general rule potentiometers with a 
critical point of adjustment should be em- 
ployed. Such a potentiometer would be 
one wound with fine wire and an over-all 
high resistance. This affords greater life to 
the battery shunted across it and allows 
one to hold point of adjustment at a greater 
length of time due to the fact that with 
large wire the battery dies out more rapidly 
and then it is necessary to readjust the 


potentiometer to allow the same arnount 
of battery current to flow thru the de- 
tector. 

A sliding contact potentiometer, if well 
constructed, should be used instead of the 
switch contact point arrangement, owing to 
the fact that it is impossible to arrive at 
an exact or critical point of adjustment 
with the latter. 

Another point of great interest in connec- 
tion with this apparatus is that the right 
polarity must be maintained, and in order 
to do this with the commercial form of po- 
tentiometer, it is necessary to first connect 
the detector or battery and ‘ ‘adjust”; if no 
increase in signal strength is found, it is 
then necessary to transpose either the bat- 
tery or detector leads. To overcoine such 
annoying procedures as just mentioned the 
author has arranged the following circuit 
for the potentiometer, which makes it un- 
necessary to change the leads of the bat- 
tery or detector. 

The instrument is termed a “duplex po- 
larity potentiometer,” and works in the 
following way: As will be seen -from 
the diagram, the potentiometer is shunted 
by two batteries opposing each other; 
therefore no current will flow when the 
potentiometer slider is in the exact center 
of the instriment or windings of the same. 
If it is moved above center one set of 
polarities is had, and if moved below an- 
other set ts obtained. 

Contributed by E. T. JONES. 
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Novel Form of Eccentric Antenna Tried Out on Ship-Board by the Writer. 


as May Be Seen, Is of the Cross-Connected Type. 
trength of Signals Over a 1,500 Mile Range. 


Approximately 50 Per Cent Increase in 


to develop an antenna which should 

give the maximum efficiency in recep- 
tion of radiotelegraphic signals without ne- 
cessitating the use of expensive apparatus. 
The first distinctive aérial developed was 
the one depicted in Fig. 1. This antenna 
consists of three wires which are connected 
together at intervals in length twice the 
width of the spaces between the wires, and 
measured in such fashion that one of the 
rectangles formed ends at the center of the 
adjacent one. 

The receiving transformer used was of 
a special design, consisting of one station- 
ary and three movable coils (Fig. 5). Coil 
] is a primary into which secondary No. 3 
inay be moved. Coils 2 and 3 also form a 
primary and secondary which may be 
brought closer to primary No. 1 or drawn 
further away. No taps are taken off, there 
being a double variometer action. A plain 
galena detector gave excellent results. The 
entire apparatus was connected as per Fig. 


Site time ago experiments were made 





4. Condensers 5 and 6 are of .001 mfd., and 
condenser No. 7 may be a smaller one. 

Using antenna No. 1 with this hook-up, 
there was an increase in efficiency of about 
40 per cent. With coil 2 eliminated and 4 
slid inside of 3, a decrease in wavelength 
resulted and the efficiency was increased 
about 5 per cent. when an audion was sub- 
stituted for galena. Efficiency is calculated 
from results obtained by the use of an or- 
dinary well-built loose-coupier with possi- 
bilities for variations by single turns. To 
test efficiency a device described several 
vears ago in the ELECTRICAL ExPERIMENTER 
was employed. 

With the loose-coupler in circuit and an- 
tenna No. 1, it was found that somewhat 
sharper tuning was accomplisht and sig- 
nals were louder than those received with 
the ordinary type antenna. 

Antenna No. 2 was found to cause a 
waste of energy, until the distance between 


This Aerial,. 
With This Form of Antenna, There Was 


wires 1 and 2, 2 and 3, etc., were separated 
at least 15 feet. This cage-like contrivance 


was 150 feet long. Even when this propor- 
increase of efh- 


tion was establisht the 
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This Flat- 
Type Cross- 
Connected 
Aeriats 
Showed an 
Increase of 
40 Per Cent 
in Efficiency 
When Used 
With the Re- 
ceiving Coup- 
ler Described 
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ciency over antenna No. 1 was less than 5 
per cent., working under the same condi- 
tions. 

A composite antenna and “ground” was 
built, No. 3, which gave excellent results. 


This arrangement, however, was found 
A A 
One Form 


of Cross- 
Connected 
Antenna 
Tried Out by 
the Writer 
With Grati- 
fying Re- 
sults. The 
Individual 
Wires Are 
of Course 
Carefully in- 
sulated as 
Shown. 
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most efficient where the capacity of the two 
bodies was different. Putting the ground 
above the antenna gave a slight decrease in 
loudness of signals with broader tuning. 
With the antenna depicted in Fig. 6, there 
was approximately 50 per cent. increase in 
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strength of signals over 1,500 miles away— 
in direction opposite upper end of vertical 
antenna—was obtained. Addition of an- 
other section of antenna built in direction 
opposite to first one, gave the same strength 
in both directions. 

In all cases the leads as indicated on dia- 
grams were found most satisfactory. Sub- 
stitution of single wires for three wire an- 
tennae gave practically the same results 
where the sections were over 300 feet in 
length, and reception was from. stations 
using wavelengths of over 2,000 meters. 
For shorter waves the three-wire arrange- 
ment was found best. 

The United States Navy is using exten- 
sively a type of aérial that has been devel- 
oped in England, and which is used on all 
her battleships and destroyers. It is termed 
the “Barrel” type on account of its shape, 
which is cylindrical. On American battle- 
ships, it is anywhere from 75 to 150 feet 
long. On the smaller type of boat, the 
aerial must necessarily be much smaller. 
It consists of six wires arranged in barrel 
formation and supported every eight feet 





by three yreces of light bamboo, crost in 
the shape of a six pointed star. These 
pieces of bamboo may be of any length, 
thereby giving the aérial any diameter de- 
sired. The diameter is usually determined 
by the length. On our battleships the di- 
ameter of the harrel is anywhere from one 
to two feet. It mav, however, be decreased 
to six inches for a very small antenna. 

For the wire composing the aérial, the 
United States uses its standard phosphor 
bronze wire. This wire has been found to 
be the most efficient in every way. It does 
not corrode, neither does it rust nor deteri- 
orate in other ways, as the usual kinds of 
wire do. One big trouble heretofore has 
been corrosion of the wire in the aérial, 
due to the action on it of the gases from 
the smoke stack directly below. 

The English government, with whom this 
type of antenna originated, uses an entirely 
different kind of wire. They use ordinary 
copper wire of about No. 12 or 14 B. and S. 
gage. The bare copper wire is treated 
with a coat of black enamel, which is 
made from a specially prepared formula. 

The enamel coat does not detract from 

(Continued on page 470) 
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Telephone Bracket. 
(No. 1.288.611, issued to Edward T. 
Jones.) 
This represents a very simple de- 
sign of telephone bracket which can 











be manufactured at small cost, and 
still operate with the same efficiency 
as some of the more expensive and 
elaborate telephone devices of this 
character now on the market. The 
device comprises a series of telescop- 
ing metal tubes, which slide into one 
another when the bracket is to he 
collapsed, in the manner apparent. 
A chain is fastened to the successive 
telescoping sections so that they can- 
not be put out of alignment or he- 
youd their lmit. 


Electric Igniter. 


(No. 1.307.854, issued to William 
and Philip Duhbilier.) 
An electromagnet interrttpter is 


used in conjunction with a condeuser 


To 


Source of 
corren? 










and a special transformer having pri- 
mary and secondary windings, the 
primary of which is connected with 
the interrupter and condenser in 
such a way that this circuit becomes 
a tuned oscillator whenever the 
vibrator is in action. This circuit, in 
conjunction with a magnetic inter- 
rupter, is used to throw a spark across 
the gap shown, the line current 
maintaining an are across the gap. 


Wave Motor. 
1,307,095. issued 
Gregersen. ) 
A surf or wave motor in which the 
tloat or body shown is made in the 
form of a boat pivotally supported. 
so as to rock with the rise and fal] 
of the wave, and thereby operate a 
mechanism arranged to rotate a shaft 
in a continuous circulatory fashion. 
It 1s understood that two or more of 
these wave motor members may be 
used of course at one location, so as 
to give ai much steadier rotative 


(No. to William 
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power to the main power shaft, and 
also to increase the amount of power 
developed in any instance. The ris- 
ing and falling float is provided with 
suitable arms, connected with a set 
of pawl wheels and ratchets. 


Storage Battery. 
(No. 1,306.214, issued to Richard. J. 
Crowley.) 

A clever scheme providing for a 
new departure in the manufacture of 
storage battery plates or grids, hav- 
ing an active agent consisting of 
lead oxid and aluminum sulfate, and 
a method of producing a_ battery 
plate or grid paste of this com- 
ound. One object is to provide a 
attery element which will permit 
charging and discharging at a rapid 
rate without injury to the plates; 
providing a higher voltage at a 
heavy discharge and having a greater 
capacity iu ampere-hours than other 
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lead cells. Positive elements so 
made are said not to disintegrate as 
rapidly as peroxid of lead positives. 
The electrolyte used may be com- 
pores of sulfuric acid and water, 
ut better still it is formed with an 
acid sulfate of aluminum. This is 
adaptable for transportation as a 
solid and only requires the addition 
of distilled water to form an elec- 
trol vte. 
Battery Switch. 
(No. 1,306,147, issued to Simon B. 
Hess. 

One of the principal objects of this 
invention is to provide a_ battery 
switching system by means of which 
large ampere-hour capacity may be 
obtained for using dry cells. Fur- 
ther, by the switching scheme here 
provided, it is possible to change the 
voltage of the battery system at any 
time without changing the original 
battery installation in any way. 
Again, it is possible to connect in 
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circvit fresh cells for exhausted 


ones without disturbing the circuit. 
When the battery systein gives out 


entirely, and becomes no longer pos- 
sible of manipulation adequate to 
increase the voltage, anyone not 


acquainted with the art will be en- 
abled to readily replace old with the 
necessary uew hattery cells, and 


again make the system operitive. 
owing to the simplihed connection 
scheme shown. 





Sight Storage Battery Tester. 
(No. 1,308,223. issued to Ernest 
Gamp.) 

One of the objects of this improve- 
ment is to provide a hydrometer 





chamber having a connection to the 
storage battery cell, providing a 
means whereby the liquid electrolyte 
may be drawn into ise hydrometer 
chamher, so that the electrolyte may 
be tested. The testing chamber mav 
be placed upon the dash panel of the 
car so that the condition of the bat- 
tery may be examined at any time. 
A further idea provides a means 
whereby distilled water may be sup 
plied in small amounts from time to 
fime. 


Water Telephone Relay. 
(No. 1,306,248, issued to Edward §E. 
Clement.) 

At one side of the liquid chamber 
shown there is placed a diafram ac- 
tuated by a telephone receiver elec- 
tromagnet system. At the other side 
of the liquid chamher there is situ- 





ated one or 
When au 


nucrophones. 
incoming sound curren: 
passes thru the receiver, it actuates 
the diafram and corresponding vibra. 
tions are transmitted thru the liquid. 
which may be water. 


more 








Induction Coil. 
1,307,093. issued to Benjamin 

Fulton Gardner.) 

A reversible transformer for the 
purpose of stepping down or up eithe: 
alternating current or direct current. 
There are two coils wound about an 
iron core and fitted with a vibrator. 
The outer coil is wound with fine 
wire and the inner coil ts wound with 
coarse wire, the inner coil being 
movable along the iron core. A scale 
is provided so that the strength of 
the current may be watched as the 
regulating coil is moved along the 
core. The device can be connected 


(No. 


to any lamp socket. 
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Electrical Reduction Apparatus. 
(No. 1,305.439, issued to William FE. 
Brennan.) 

Those having a corpulent form, 
whether male or female, will be in- 
terested in this reducing apparatus 
invented by Mr. Brennan. One of 
the principal features of this appa- 
ratus lies in the use of an electric 
heating cell at the base of the struc- 
ture, in order to give the person 
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under treatment a considerable rise 


while applying the 
massaging action by means of ro- 
tating wooden bars, shown in the 
illustration. As the inventor points 
out, any treatment of this nature for 
reducing the size or weight of a per- 
son is much more effective. and the 
results are more quickly and easily 
obtained. where the body is heated 
as well as massaged. 


in. temperature 


Improved Tungsten Lamp. 
(No. 1,306.259, issued to Frederick 
Keyes.) 

An improved design for tungsten 
lamps of high candlepower and suit- 
able for operation on low voltage 
and high ampereage. in contradistitec- 
tion to the usual form of high-volt- 
age lamp. One of the features of 
this lamp resides in the mode of se- 
curing proper sealing of the lead 
wires and the anchors supporting the 
tungsten dilament, which in the pres- 
ent invention is made in the form of 


The spiral filament is at- 


a spiral. 
tached at its end to two lead wires 
made of copper sheathed with iron, 
the copper being utilized for its good 


conducting qualities. and the iron 
being employed for its rigidity, to 
prevent bending or distortion of the 
copper wire under the influence of 
the high temperature developed 
within the glohe. 
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Our’Amateur Laboratory Contest is open to all readers, whether subscribers or not. The photos are judged for best arrangement and efficiency of the appa- 
ratus. To increase the interest of this department we make it a rule not to publish photos of apparatus unaccompanied by that of the owner. Dark photos pre- 
ferred to eo ones. We pay $5.00 each month for the best photo or photos and $2.00 to each “Honorable Mention.” Address the Editor, * With the 
Amateurs” Dept. 
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The Editors desire to call to the attention of all owners of “Electrical and Chemical Laboratories” the fact that 
hereafter the MONTHLY PRIZE WILL BE $5.00 CASH, instead of $3.00. ALSO $2.00 CASH WILL BE PAID TO 
EACH “HONORABLE MENTION” ENTRY PUBLISHT. We have not received any “‘Laboratory Photographs’’ of 
late. So “go to it” and send us your photo, together with that of your laboratory. If they are particularly good 
we may list some new and bigger prizes. So get busy, Boys!!! It’s up to you. Here’s a way to earn some greatly 
wanted laboratory apparatus at no cost whatever. Don’t be afraid to send in too many photos, Boys. 


‘é Amateur Electrical Laboratory” Contest 


* 


THIS MONTH’S $5.00 PRIZE WINNER— 
STANLEY C. REED 


EREWITH are three photographs of my electrical laboratory. 

I am sixteen years of age and have had my laboratory two 

years. I have a 6-volt storage battery, two Tesla coils, spark 
coils, a dynamo and a number of small motors. 

I have a fairly complete wireless “Demonstrating Set” with 
seven-foot aérials, about ten feet apart. The receiving set consists 
of a coherer outfit and a detector set with a 75 ohm receiver. 

I find the study of magnetism very interesting. I have made 
many magnets, compasses, galvanoscopes, galvanometers and simi- 
‘4lar instruments. Also my laboratory contains a chemical depart- 
ment in which I. test soils, water, and perform other interesting 
experiments. In my experimental work I am guided by a library 
of thirty-five scientific books and the ELECTRICAL Ex PERIMENTER.— 
Stanley C. Reed, Lennon, Mich. 





HONORABLE MENTION—THEODORE FREDRICK 
$2.00 PRIZE PAID EACH “HONORABLE MENTION ” 


EREWITH I present four pictures of my chemical labora- 
H tory, which is very complete, containing all apparatus used 

in general chemistry. I spend a great deal of my time in 
qualitative analysis including analysis of foodstuffs, and most 
everything. else. My laboratory contains an electrical rectifier which 
I have constructed from an article publisht in the ELrectricaL Ex- 
PERIMENTER. [| use this in working experiments in electrolysis, 
such as making potassium chlorat, sodium hydroxid, etc. I have 
constricted an electric furnace with which I perform experiments 
in making alloys and castings. My chemicals number about two 
hundred and fifty, including salts of most of the metals, and I 
have about one hundred and seventy-five pieces of apparatus. I 
have also constructed a large Oudin coil, ite top of which can be 
seen under one of the tables. I have performed a great many 
interesting experiments in high frequency such as described in this 
magazine.—Theodore Fredrick, 924 Chicago Avenue, Evanston, IIl. 
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By EMERSON EASTERLING 


66 ’M sure glad that station is up and 
going,’ remarked Stokes as we 
motored in from the power plant 
site. 

“IT saw a bunch of stuff in the 
cement houses,” put in Punk, “but I’ll be 
flopped if I can make it all out.” 

“It’s more or less a long story,” returned 
Jazz Stokes, “but I'll make it short as pos- 
sible and still get you birds out of the 
dark on the subject. 





We All Know that Tommy Edison Lost a 
Lot of Sleep Fiddling Around Over a New 
Kind of Illumination—the Electric Light. We 
Used Direct Current then But Nick Tesla 
Stept in and Gave us ‘Altering’—Excuse us 
—Alternating Current. 


“We all know that Tommy Edison lost 
a lot of sléep fiddling around over a new 
kind of illumination—the electric light— 
back some years ago. Well, the next thing 
to do was to make it possible for the 
neighbors to have the product of his per- 
spiration and inspiration, so he sticks up 
the primitive central station in the Knicker- 
bocker Burg. The result is that one thing 
leads to another and now we have ’em all 
over the sphere. 

“Back in the old days they used direct 
current. Then it was that Nick Tesla steps 
in and gets disgusted with the layout, kicks 
out the old stuff and pulls a new one on us. 
The stunt takes the form of alternating 
current. Nick gets his visionation work- 
ing and pictures to himself—O, well, any- 
way he constructs a generator that fools 
the polarity indicator, and makes it pos- 
sible for the generator to be farther away 
from the consumer and yet not have to 
strain itself to get the juice to the destina- 
tion,” 

“How is all this?” asked Bender. 

“It’s this way,” said Stokes, “this alter- 
nating current stuff was a new one on the 
public. The armature in the generator 
passes thru consecutively opposite mag- 
netic fields and the current therefore goes 
shooting one way, croaks, and goes flop- 
ping back the other way. The speed and 
humber of poles has to do with the fre- 
quency of the current. 

“Here we put Mike Faraday’s induction 
stuff to some real use. Mike found that 
if a current be made to pass thru (or over, 
which way he had it) a wire and another 
wire be placed parallel, a sort of sympa- 
thetic flow will present itself in the second 
wire; in the other direction. By winding 
many layers of wire around an iron core— 
for the iron core makes an easier path 
for the magnetic flux; the inductive flow 
is resultant from the induced magnetic field 
set up by the primary current—of hoth 
wires the result ig found to be better than 
to lay the wires stretched out straight. 
It can be easily seen that the more con- 
centrated flux would act more efficiently 
than the sparse flux that would course 
around the extended wires. 

“It was found also that if the secondary 
be wound with smaller wire—more wire 





Ihe Altering of the 
Alternating Current 


being used to make up the mass—that the 
voltage would be higher in the secondary. 
If the secondary be wound with larger 
wire the effect was found to be opposite. 
All this stuff worked out mathematically 
to-a jot.” 

“That all sounds like reat spiel,’ sang 
out Bender. “But how is it that if the 
alternating current flops back and forth 
from positive to negative so many times 
a second, as you say it does, that we do 
not perceive any flicker in the incandescent 
gas bottles, better known as incandescent 
lamps?” 

“Well, as I was going to say,” continued 
Stokes, “several important things happen 
in producing radiant light from an incan- 
descent lamp after the manner of Tommy 
Edison’s invention. Probably the best way 
to understand just what happens in the 
incandescent lamp and why you do not 
see the flicker when the current pulsation 
does a one-step, and changes froin posi- 
tive to negative in the twinkling of an 
eye, is best shown by a drawing.” Stokes 
then took a pencil and pad from his pocket 
and continued: “Here on the right we 
have an undulating line known as a sine 
wave curve, and which represents the rise 
and fall of a single phase alternating cur- 
rent thru two alternations, or one cycle. 
The current at a given instant starts from 
zero and rises to 50 volts, then 100 volts 
or 110, whatever it may be, maximum posi- 
tive. value; immediately afterward the 
positive current impulse starts down hill 
toward zero again, doing it very smoothly, 
yet with great speed. The juice makes a 
complete rise and fall thru one alternation 
or one-half cycle, in 1/120th of a second. 
Then it passes thru the dead or no-current 
point, also called the zero point, 
and starts to increase in strength. _ONE 


. te) di. COMPLETE f 
but in the negative (opposite) di CYCLE 


rection. These negative current 66 6/ 


pulses, running thru 1/120th sec- ffese every | 
ond, pass thru the successive rise Second 


and fall potentials as you will 

see, reaching the end once mure—this is 
called one cycle by electricians. A _ cycle 
comprises two alternations, or a com- 
plete reversal from positive to nega- 
tive. By drawing the various degrees of 
illumination in the incandescent lamp at 
different stages thru the cycle, you will 
at once see how the filament rises from 
a dark condition at the start of a given 
cycle, increases in temperature and lumin- 
osity as the voltage increases thru the 
positive alternation, and finally becomes 
dark again as the current passes thru the 
first zero point. As the negative alterna- 
tion starts to increase in potential in the 
next 1/120th second, the filament tempera- 
ture again rises to a maximum with a 
consequent full luminosity, and then falls 
thru successive stages of brilliance until 
it becomes dark once more, as the cur- 
rent passes thru the second zero point at 
the end of a cycle. This action keeps up 
repeatedly.” 

“Yes, that is all very fine,” interrupted 
Bender, “but I don’t understand yet, why 
it is that we do not see the lamp passing 
thru the dark periods in the cycles. One 
one-hundred twentieth second is not very 
fast, and the human eye is supposed to be 
one of the most wonderful high speed 
mechanisms in all Nature.” 

‘I was coming to that,” bawled Stokes, 
“if you would have allowed me another 
minute to catch mv breath. Apparently you 


have forgotten some of your physics, Ben- 
der, and on second thought you undoubt- 
edly will agree with me, if you will stop 
to remember that due to the retention of 
the ‘image’ on the rod and cone layer 
of the light sensitive portion of the eye, 
there 1s a peculiar action which takes place, 
causing the tmage thrown on this element 
of the eye to be retained for a short but 
quite appreciable period. Thus it is that 


(Continued on page 44) 





How an Incandescent Lamp Lights Up and 

Passes Thru the Half Cycle “‘Dark’’ Periods 

When Supplied with ‘Alternating Current.” 

The ‘‘Dark’”? Periods Are so Short in Time 

‘Duration’? that the Eye Does Not Notice 
Any Flicker. 
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4. lf a quick answer is desired by mail, a nominal charge of 25 cents is made for each question. 
research work or intricate calculations a special rate will be charged. Correspondents 


are answered. 











WHAT IS A POLYPHASE 
CURRENT? 


(1020) Paul W. Meradith, Delavan. 
Lil....asks.:— 
Q. 1. What is a polyphase current? 


Phase 1) 


Phase Z 


Two Phase Current 


Phase PhaSC 2 Phase 3 
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Three Phase Current 


Graphic Curves Showing Difference Between 

Two and Three Phase Currents. A Polyphase 

Current is One Comprising three or More 

Alternating Currents, Spaced Apart on the 

Time Axis in a Regular and Definite Ratio, 
Such as Here Illustrated. 


A. 1. We must say that this is a very 
broad subject. You will do very well to 
consult your library and look up some 
good works on A.C. current. A very 
simple explanation, and one which you 
can readily understand is given in the book 
entitled, “Alternating Currents—Theory. 
Practice and Diagrams,” by Horstmann & 
Tousley; also another very excellent work 
is that entitled “Alternating Currents,” by 
Branch. 

We give you herewith illustration show- 
ing the relation of the three distinct cur- 
rents making up a three-phase polyphase 
system. The three-phase current may be 
transmitted by six wires or three wires, 
this system being the usual one in every- 
day practise. A polyphase current is one 
composed of two or more distinct, single- 
phase currents co-acting in a circuit in a 
certain particular relation to each other. 
In a two-phase system there are two alter- 
nating currents generated in two distinct 
windings in the alternating-current dy- 
namo; one of these currents is 90 de- 
grees ahead of the other. In a three-phase 
system there are, as the graph herewith 
shows, three separate alternating currents 
generated in three distinct windings on the 
rotor or stator, as the case may be, of the 
allernator, and each of these currents is 
120 degrees ahead of the other. When one 
of these polyphase currents enters the 
windings of an A.C. motor, it sets up a 
rotaling magnetic field of constantly chang- 
ing polarity, as may readily be imagined, 
and this drags around the rotor, due to 
the fact that north and south magnet poles 
are induced in the iron poles of the rotor, 
which are repelled and attracted by the 
suddenly changing north and south mag- 
netic poles of the stator in exactly the same 
manter as in a direct-current motor. 
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The “Oracle” is for the sole benefit of all electrical experimenters. Questions will be 


answered here for the benefit of all, but only matter of sufficient interest will be .publisht. 
Rules under which questions will be answered: 
1. Only three questions can be submitted to he answered, 


In ink, no penciled matter considered. 
3s. Sketches, diagrams, etc., 


must be on separate sheets. 


2. Only one side of sheet to be written on; matter must be typewritten or else written 


Questions addrest to this 


department cannot be answered by mail free of charge. 


Your understanding on the subject of 
D.C. motors most probably makes clear 
the fact that if it were not for the com- 
mutator and brushes connected with the 
armature or rotor circuit of the D.C. motor, 
that it could never rotate, and the sole 
function of the commutator and brushes 
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WANTED!!! 
“ODD PHOTOS” AT $1.00 EACH. 


Here’s what we want ! What have you got? 


ELECTRICAL PHOTOS— 
New photos of Lightning; new and 
unusual Electrical Apparatus and 
Machinery; Electric Signs; Electric 
Autos; Electric Clocks. 


SCIENTIFIC PHOTOS— 
New Scientific Apparatus; Results; 


Effects; Motion Pictures; Stunts. 
OPTICAL PHOTOS— 


Peculiar stunts obtained with vari- 
ous lens arrangements; odd film ef- 
fects caused by unusual conditions ; 
novel micro-photographic subjects. 


ASTRONOMICAL PHOTOS— 
New eclipse photos; star and moon 
effects caught by the camera; 
comets; shooting stars; progressive 
moon studies; moon and __ star 
photos. 


FREAK PHOTOS— 
Odd double and triple exposure ef- 
fects; novel and striking effects due 
to unusual exposures. 


MECHANICAL PHOTOS—- 
Electrical and Mechanical apparatus 
of unusual news interest. 


RADIO PHOTOS— 
New stations, both commercial, gov- 
ernment, and private. Owners of 
private or amateur stations will find 
a special contest for these photos 
on another page of this issue. 
And don’t send us plate or film “nega- 
tives”; send unmounted or mounted 
“prints”, preferably a light and dark 
one. Enclose stamps if photos are 
to be returned and place a piece of 
cardboard in the envelope with 
them to prevent mutilation. 
Address photos to—Editor “Odd 
Photos”, Electrical Experimenter, 233 
Fulton Street, New York City. 
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surrounding the armature, as these poles 
approach the respective north and south 
poles of the stationary field. 


ONE-INCH SPARK COIL. 


(1021) D—— Brothers, East 
Mass., writes :— . 

Q. 1. Asking for data on spark coil 
and underground antennae, 

A. 1. Regarding data which you _ re- 
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If the questions entail considerable 


will be informed as to the fee before such questions 


quest on underground wireless, we would 
refer you to the June 1919 issue of the 
ELECTRICAL EXPERIMENTER wherein you will 
tind a special article by H. W. Secor. 

For size of coil which you wish to use 
with four cells of dry battery, we recom- 
mend the following :— 

Core about 8 inches long, 1 inch in 
diameter, properly insulated with a fibre 
tube having about two to three layers of 
No. 14 D.C.C. magnet wire wound on same. 
Over these two or three layers of empire 
cloth and another insulating tube on top of 
this, wind about No, 38. S.C.C. magnet 
wire so as to make the coil about 4 inches 
in diameter when complete. The coil when 
operated will give about | inch spark. 

For information on the construction of 
spark coils, we would recommend a very 
excellent book, namely: “Design and Con- 
struction of Induction Coils,” by Collins, 
$3.25 prepaid. 


CONSTANT POTENTIAL TESTING 
CURRENT 


(1022)) Oliver V. 
Miss., wants to know :- 

Q. 1. How can I obtain an ahsolutely 
constant testing current from a storage bat- 
tery? 

A.1. Would say that there is no ordinary 
method available, to our best knowledge, 
for maintaining a constant potential from 
such a source, except by means of a rheo- 
stat in the circuit, and also by the provis- 
ion of a so-called end-cell switch. 

An end-cell switch is a multi-point 
switch, connected at the end of the series 
of cells, and so arranged that as the voltage 
falls from the battery that other cells one 
by one can be switched in the circuit, and 
then the final graduations of potential are 
compensated for by means of a finely ad- 
justable rheostat connected in series with 
the battery, as here illustrated. 


Austin. Ellisville. 


—"@70 fest circult 


Rheostar 
; 
j 


AA 


Lind cel switch -- e.. 


0: 


~ Storage Cells—# 
CNT Calls” 


Method of Obtaining Constant Potential Cur- 
rent from a Storage Battery by Means of an 
End Cell Switch. 
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Why Electrical Workers 
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Consider for a moment what part electricity plays in 
every-day life, in the comfort, convenience, pleasure and even 
health of the whole civilized world. 


of waiting days for what the telegraph 


Think of having to ride in horse 
does in a few minutes— 


cars again— 
of no automobiles or moving picture 


of writing a letter every time 
shows— 


you now phone— 


Electricity takes millions to and from work. Without it the 
automobile and airplane would be impossible—the telephone and telegraph 
would be useless. All the civilized world relies on it for light, heat, transpor- 
tation and communication. In a thousand ways electricity is used in factories, 
offices and in the homes. 


Electricity is almost as essential as the air we breathe. Busi- 
ness would be almost at a standstill if deprived ot its energy. 
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To say that electricity is still 
in its infancy is no exaggeration, Every 
day brings into practical use some new 
method of controlling it, some new de- 
vice or appliance for using it. In in- 
dustrial work there are still scores of 
operations where electricity will be 
utilized sooner or later. The day is 
coming when the railroads will entirely 
replace steam withelectricity. Doctors, 
dentists and scientists are only begin- 
ning to realize the possibilities af elec- 
trical energy. 


These facts merely touch the 
high spots, yet they prove beyond a 
doubt that electricity plays a vital part 
in business, in our individual lives, and 
that there is unlimited scope for those 
who make electricity their life work. 


The electrical worker provides 
other men light to work by, the tele- 
phone and telegraph to convey their 
orders, the power to run their machincs 
and transport their goods. He sup- 
plies power in the homes to operate 
washing machines, vacuum cleaners; 
for ironing, heating and ventilating. In 
short, it isthe electrical worker who makes 
it possible for the world tolive morecom- 
fortably, to enjoy more qecasntcs and to 
do a bigger, more profitable business. 


Try to realize just what it 
would mean if the world were 
deprived of this wonderfulenergy 
and you will have a better idea 
of its importance and under- 
stand why the electrical 
worker is always 
needed. 
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What Electricity oe 


Offers You £ 


Once you have mastered a 
the A-B-C of electricity you. = 
are confronted with un, 
limited opportunities for Cs 
advancement. You can 
specialize in extending and perfecting the 
wonders already accomplished in the field. 
You may take up those branches of electrical 
and mechanical work which cover the de- 
sign and manufacture of electrical apparatus 
or start in to qualify for a well-paid position 
in the designing, construction, operating or 
consulting branches of the electrical engi- 
neering profession, and to fit yourself eventu- 
ally for a position as Distribution, Operating, 
Testing, Erecting or Designing Engineer. 


In the automobile, airplane, tele- 
phone and telegraph lines there is also great 
scope for the trained electrician. Many won- 
ders of electricity have yet to be unfolded— 
its uses multiplied— and opportunities stil! 

yj greater for those who can qualify. 


With all these indisputable 
facts—things you absolutely know 
to be true-—-can you doubi for a 
moment that in choosing elec- 
tricity for your lifework 
you are making a wise 
choice? 
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You benefit by mentioning the “Electrical E.xcperimenter’” when writing te advertisers. 
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How You €an 
Qualify 


You don’t have to interfere 
with your present work while qual- 
ifying fora good electrical position. 
The American Schéol can give you 
just the training you need in your 
SPARE TIME. Our electrical 
courses have been specially pre- 
pared for home study—are written 
so you can understand everything 
quickly—and from your first lesson 
until you get your Diploma expert 
instructors coach you. Our train- 
ing will enable you to get into the 
game RIGHT. 
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Guarantee 
—Then Act 
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We guarantee at any time 
during the first year of your enroll- 
ment to refurd the entire amount 
paid if, immediately upon the com- 
pletion of ten examinations, you 
notify the Schocl that you are not 
satisfied with your course.” 
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SEND NO MONEY 


According to our simple, easy payment plan, 
We Will send you any Diamond for your exami- 
nation, express prepaid. If satisfied, pay 1/5 
of the purchase price and keep it; balance divid- 
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SWEET Diamonds are superior in quality, 
distinctive in beauty, perfect in cut—gorgeous 
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TO BUILD THIS HOME HOME 
Improved Sensibly. Sensibly. Cut-to-Fit. eam = 
Approved by Carpenters. 
When You Build “THE HAR- 
RIS WAY” you build to stay. 
Exclusive cutting and bundling fea- 
tures—special advantages for the 
careful Home Builder. It ia the best, 
safest and most sensible way to 


build your ideal home right, with- 
out the waste of a singte penny. 


LOW PRICE STILL IN FORCE 


If you are needing a house, either for 
investment or for a home, write us. 


$10,000 FREE Plan Boo 


y, Write today for our beautiful $10.900 
%, HARRIS HOME PLAN BOOK “ 
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$60.5 
TIRES 


SLIGHTLY USED 
STANDARD MAKE 


Size New Tube Price Size NewTube Price 
30x3 $1.85. .$ 4.50 ae” ma AS i 10.25 
30x3%.. 2.00.. 5.00 36x4%.. 3. 10.50 
31x346.. ae OO 35x5 : 3 oS: 11.00 
32x3%.. 2.25.. 6.00 386x5 11.50 
Bix4 ; Zines G00 otx5 | ide 00.. 12.00 
32x4 = 240. weo0 

34x4 « 2.70... 8:50 Special—Brand New 
384x446... 2.85.. 10.00 32x3%, Cord. .$12.25 





Order now. Shipment made the same day. 
$1 deposit -required with each tire order, 
balance. .C. O. D., subject to your examination. 
Specify whether you desire to have clincher or 
straight side tire. 


Special cash discount of 5 per cent if full amount 
accompanies order. 


CENTRAL TIRE & VULCANIZING CO., 


2309 S. STATE ST., Dept. E. E. CHICAGO 
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favor with all users of reamers. The ec- 
centrically relieved reamer is purely a fin- 
ishing. reamer, and cannot be used with ad- 
vantage to remove any considerable amount 
of metal. When hand reamers are used 
merely for the purpose of removing stock, 
or simply for enlarging holes, the flat relief 
will undoubtedly prove to be superior to 
the eccentric. The primary use of straight 
hand reamers, however, is for producing 
holes tru€ to size and smoothly finished, 
removing meanwhile but a sinall amount of 
stock. For this purpose nothing excels the 
eccentric relief. That there are a number 
of different classes of reliefs required, 
according to the use to be made of the 
reamer, is best proved by the fact that 
while some manufacturers. of tools relieve 
their reamers eccentrically, intending them 
to be used as finishing reamers, some of 
their customers place them in a grinding 
machine and replace the eccentric relief 
with a flat one, because they find this relief 
better for their purpose, viz., simply en- 
larging holes irrespective of the highest 
requirements of accuracy and smoothness. 

A regular cutter and reamer grinder is 
often used for grinding reamer teeth. See 
Fig. Another method is to utilize an 
electric grinder held ih the tool post of a 


lathe, while the reamer is held between the 
lathe centers. The most economical and 
best results are obtained when using a 
grinding machine, made for this purpose. 
The sharpening or backing off of reainers 
in a lathe is unsatisfactory and should 
never be resorted to unless no other means 
are at hand. Sometimes it happens that a 
large reamer must be sharpened, the diam-- 
eter of which is either too long or too 
short for the capacity of a grinder. In such 
a case the electric grinder used in a lathe 
will prove satisfactory. Of course, from 
the experimenter’s point of view, the only 
means at hand for him to grind his reamers 
will be the lathe and electric grinder. 

The amount of clearance that a reamer 
tooth should have depends largely upon 
the class of reamer and its size. A suitable 
clearance for reamer teeth, exprest in de- 
grees (the face of the tooth being radial), 
is not a fixt number, but varies for differ- 
ent diameters, and the smaller the reamer 
the greater the angle of clearance should 
be. Hence, if the cutter and reamer grinder 
are set to grind the right amount of clear- 
ance on a large reamer, a smaller reamer 
would not have a suitable clearance at that 
setting. 

(To be continued) 


Inlow the R-34 Crost tihe 
Atlantic 


(Continued from page 404) 


fying audion and sending outfit he has been 
able to send and receive a distance of 1,200 
miles by actual test, he being off the coast of 
the Azores at the time, communicating with 
the British Air Ministry at London. The 
auxiliary outfit is capable of sending 800 
miles. In addition to this there is an 
ordinary spark coil outft, utilizing but a 
small amount of current, which has cov- 
ered a range of 300 miles. This seems 
rather unique, inasmuch as it is seldom that 
small spark coil outfits ever cover such a 
reat distance. But according to Lieut. 
urrant, it is a fact, and is recorded in the 
ship’s “log.” In addition to these outfits 
there is a “Wireless Telephone” instrument 
device, which can be connected to the 
auxiliary wireless outfit, and when so con- 
nected, forms a part of this auxiliary out- 


fit, by means of which wireless telephonic _ 


communications have been sent and received 
while in flight. 

In back of the Radio Room is the engine 
room of the forward gondola. This, like 
the other gondolas, contains a high-powered 
gasoline engine, which, however, is greatly 
geared down, the power of each motor be- 
ing about 275 H.P. An oiler and a me- 
chanic are in charge of these engines con- 
stantly, both day and mght. Amidships are 
two gondolas, each of them containing an 
engine and its respective propeller. The 
rear gondola has two such engines geared 
to a single propeller so that either one or 
both may be operated at the same time. 
Energy for electric lights is derived by 
special dynamos each connected to an en- 
gine; these dynamos furnish the light for 
the respective gondolas, and are connected 
in such a way as to allow any one of them 
to furnish the electric current thruout the 
entire ship if necessary. The energy for 
the wireless station is derived from the 
main engine. From each gondola there is 
an aluminum ladder enclosed in a fabric, 
which leads up into the interior of the 
blimp. These ladders connect into a pas- 
sageway so that men aboard the airship 
may pass from one gondola into another. 
In the center of the airship there is a large 
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rooni 20 feet long by 8 feet wide, in which 
the crew eat, their meals being cooked over 
the exhaust pipe of the engines. Strange 
as it may seem the men had bacon and eggs 
for breakfast on the first day out, cooked 
as above mentioned on the exhaust pipes 
of the engine. This shows the terrific 
aon of heat that these engines, because 
of their combustion, furnish. Hence each 
engine has connected with it a very elabo- 
rate system of radiators in order to cool 
it. These radiators are placed above the 
gondolas as shown in the illustrations. 

In the center of the ship there is a run- 
way covered with linoleum, as already men- 
tioned, stretching almost thru the entire 
length of the keel, 1. e. about 600 feet 
long, and only 9 or 10 inches wide, which 
the crew use for exercising and for pass- 
ing from one gondola to another. Should 
one member attempt to pass the other, 
either one of them must lean against the 
aluminum frame-work of the dirigible, so 
as to allow the other to pass. Should they 
fail to do this, a drop of about 8,000 feet 
into the briny deep would result. There is 
plenty of room to walk upright, the roofs 
of the gas bags above being about 12 feet 
from the runway. The gas bags are 
divided into eighteen separate envelopes, 
which are inflated with hydrogen, nine of 
these being equipt with automatic valves sO 
that expanding gases due to changes in 
temperature may escape. All the bags are 
incidentally equipt with gages, which regis- 
ter the pressure of gas and are inspected 
hourly. The hydrogen bags are made of 
calves’ intestines (goldbeater’s skin). There 
are sixteen gasoline tanks attached to the 
frame-work on either side of the runway, 
each with a capacity of about 70 gallons, 
forming a total weight when filled of about 
500 Ibs. There are forty-nine of these 
tanks aboard the gondolas and thirty-two 
in the ship, making a total of eighty-one, 
more than half of which can be thrown 
overboard to lighten the craft in case of 
emergency, which is absolutely necessary 
inasmuch as there is no way of refilling the 

(Continued on page 440) 
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Raise Your Income 


Get into this paying profession and have positions opened to 
you by manufacturers, architects, railroads, contractors—by 
every kind of a corporation where mechanical design and con- 
struction are carried out. Draftsmanship puts you in the class 
of specialists, raises you above the crowd of job hunters, makes | 
you a man whose services are needed. | 


You have the same opportunity to get the training that other 
men had who took the Chicago ‘“‘Tech” Course in Draftsmanship 
and are now drawing large salaries and holding important, re- 
sponsible positions. You also can learn how to earn 


$25 to $100 a Week 


Not enough really skilled draftsmen are available to fill the places open 
now. All you need is training to be prepared to answer the call that will 
mean more money for you. Begin your training without delay. Don’t waste 
time waiting. The Chicago “Tech” experts are ready today to give you the 
thorough, practical instruction which will enable you to step into the drafting 
room of some big organization prepared to do the kind of work that earns 
high salaries and leads to advancement. At least write. Mail the coupon 
below or a letter stating which branch specially interests you. 


FRE 





Drawing Outfit 
(No Extra Charge) 


Every student of the Chicago 
“Tech” Home Study Course in 
Draftsmanship receives this draw- 
ing outfit—set of instruments in 
case, drawing board, T square, tri- 


angles, scale, curve, drawing paper, 
pencils, etc. or a cash credit in case he 
already has an outfit. These instruments 

ee are of the same 
make and sizes as 
used by high sal: 
aried experts in 
drafting rooms of 
factories, shops, 
tailroads, etc. You 
use them while 
learning — then 
f. take them right 
WAinto your practical 












Come to Chicago“Tech’ 
OR 


TRAIN AT HOME 


Get Practical Training 


from Practical Men 
NO TIME PUT IN ON NEEDLESS STUDIES 


Enrollment wlth Chicago ‘‘Tech’’ means getting direct 
personal instruction from men who for years have planned 


TEST 
LESSON 














Chicago “Tech” has its stu- 
dents everywhere. If you 
can't come to Chicago, take the 
Home Study course. The same 
professors who direct the resi- 
dent courses will teach you by 
mail. You will have their per- 
soual direction, you will learn 


and directed big architectural and engineering work in lead- 
ing clties. They have weeded out useless theories and need- 
less studies and will give you the kind of instruction which 
will enable you to work beside the most experienced men. 
That is one reason why you can get a complete, thorough 
technical training here in such a short time. Also the reason 
why Chicago ‘“‘Tech’’ men are in such great demand. They 
go into work prepared to give the kind of service wanted. 
This is the training you are offered either at the college 
or by mail, And this is the time to enroll when there is 
such a pressing need for highly trained draftsmen. Use 
your spare hours to fit yourself for a bigger salary—a more 


Other institutions ask you to 
pay first—and then to find out 
later how well qualified you are 
for this profession. We send 
the free lesson first and place 
you under no obligation at 
all. Discover your qualifica- 
tions before you pay any- 
































the most modern methods— 
all this while holding your 
present job. We train hun- 
dreds of ambitious men—and 
see them quickly rise to suc- 


tunity. 





Auto and Gas 


Engine Course 


All about automobile mechanism—its construc- 
tion. operation and REPAIR—taught by mail. 
You train directly under the Chicago ‘’Tech’’ 
automobile experts. Lear all about Principles 
of the Automobile, all about Gas Engines, Power 
Plants. Transmissions. Lubrication, Cooling, 
Batteries, Starting and Lighting Systems, ete. 


KNOW HOW TO FIX TROUBLES 


Most complete instruction in auto repair work, 
Equips you for high pay or to start a business. 
Big demand for trained repair men. 





Aeronautics 


Complete, Practical instruction in Aeronautic | 
Engineering. Every principle made clear. Con- 
struction of every type of machine fully ex- 
plained. This course equips you for expert work. 
(Get the catalog and information. Send coupon. 
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EASY PAYMENTS 


Low tuitlon fees and easy terms of payment. 
go along. Get training which will soon repay in extra earn- 
ings all the cost of the course. 
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CHICAGO TECHNICAL COLLEGE 


945 Chicago “‘Tech”’ Building, Chicago 













Chicago ‘“‘Tech’’ offers you the oppor- 
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which will bring a ready 
market for your services 


Pay as you 


You know the salaries re- 
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course, the small 
fee, and the easy 
terms. 


WRITE 


CHICAGO TECHNICAL COLLEGE 
945 Chicago “Tech” Building, Chicago 





Below we list our principal courses 
in Drafting and several others. Just 
mark X in the [] to show which 
course interests you and we will send 
catalog and information about that 
particular subject. If in doubt about 
yourself, ‘tell us your ambitions and 


| 
| 
we will advise you. Sending this | 
[ 
| 
| 
| 
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Without obligation upon me, send your Catalog on subject indicated 
below. Also FREE Lesson If Jnquiry 1s on Drafting or Plan Reading. 


Mark X opposite work in which you are especially interested. 


Architectural Drafting 
Maehine Drafting 
Electrical Drafting 
Structural Drafting 
Sheet Metal Drafting 


{] Plan-Reading—Bulldings 
{ ] Plan-Reading—Shop Men 
{ 1 Estimating. 

{ ] Surveying 

{ ] Autos and Gas Englnes 
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your career. 
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AMAZING 
[SUIT OFFER! 





Tailored to Your Measure 


' _ Yes—a real $27.50 suit cut_and made TO 
YOUR_ INDIVIDUAL MEASURE — tailored 
with all the skill and style that only the best 
custom tailors can give. Price only $17.50. 
Finished with highest grade trimmings and 
linings—the kind that wear and give Satisfac- 
tion. A special proposition to introduce to 
the readers of this magazine the wonderful 
values offered by our system of tailoring. 
Nothing else like it—no values to equal it. 


Our Plan Saves You $10 


We have no agents, no dealers, no traveling 
Balesmen. Our catalog is our only representative. 
Our plan saves $10 or more on every suit and gives 
you real individuality in your dress. A wonderful 
selection of fancy wool worsteds, cassimeres and a]!- 
eh ve SERGES, AT UNHEARD-OF LOW 


Send only $3.00 and your measurements, with cloth 
selection made from our catalog. We will make the 
suit to your measurements and you pay balance on 
arrival. We take all the risk, you none, for this is 
our guarantee: Complete satisfaction or all money 


FRE Book of Styles 


and Cloth Samples 


Our big, new Fall and Winter Book is ready fot 
you—contains samples of latest woolens; also loweat 
prices on men’s hats, shoes and furnishings. It is 

our guide to correct and economical clothes buying. 

rite, mentioning this publication so we can identi 
this special offer. 


Bernard-Hewitt & Company 
424 South Green Street, Desk 349, Chicago, Ill. 
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Typewrite the New War—80 
‘to 100 words per minute 
guaranteed. Earn $25 to 
$40 weekly. Totally 
new system. Gives 
sPeed and accu- 
raey. Learn 
at home. 


If you want 
mere money in 
your Pay Envelope 
write for hook, ex- 
plaining the system. 
Tells how hundreds of 
NEW WAY graduates — in- 
cTease:l their salaries $3060, $500, 
$1000 yearly. SEND POSTAL 
TO-DAY FOR FREE COPY. 


THE TULLOSS SCHOOL 
3529 College Hill, Springfield, O. 


THE NEW WAY 


IN TYPEWRITING 


READ THE CLASSIFIED 
ADS. ON PAGES 484-486 
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bags with hydrogen while at sea. There 
are three immense drinking water tanks and 
several water ballast tanks which may be 
opened to lighten the airship. Everything 
inside the ship is balanced to perfection, 
tank for tank, hammock for hammock, and 
parachutes and life belts for parachutes and 
hfe belts on either side. The men eat and 
sleep in shifts. They sleep in hammocks 
made of Italian hemp, which are strung 
from one aluminum strut to another; there 
are ropes to tie oneself in with. There are 
ten. of these hammocks, three forward, three 
aft, and two on each side amidships. Two 
aluminum ladders are connected with the 
forward and rear gondolas leading between 
the hydrogen balloonets to the top of the 
dirigible, where a cockpit opens to the ex- 
ternal atmosphere by means of which the 
observer, taking care not to attempt to stand 
on the roof while the ship is in snotion, 
takes a “shot” at the sun. 

No leather shoes are worn by any of the 
men around the vessel in order to avoid 
jarring. Nor are matches allowed inside 
the envelope at all, everyone using flash- 
lights equipt withy miniature electric stor- 
age batteries. Inside the ship are found 
some of the comforts of home, the crew 
having brought two phonographs to Amer- 
ica with them and returning with a third, 
presented by Mr. Thomas A. Edison. By 
jabbing a needle into Caruso, they heard 
In other words, these 
phonographs were kept going constantly. 
Lieutenant Durrant asked us not to forget 
to mention the mascot, a small maltese cat 
named “Jazz,” which he is sure brought 
them luck on both the journey to America 
and back home again. 


THE AIRSHIP IN MOTION. 


The ship is 672 feet long and 150 feet 
beam at its maximum diameter. The lad- 
ders leading to the top are approximately 
80 feet high. In order to start the vessel, 
its moorings are loosened, after which the 
Ship swiftly drifts upward to about 8,000 
or 9.000 feet. At this level an equilibrium 
is establisht and the engines are then 
started, when the ship proceeds on its 
course. The speed of the vessel is approxi- 
mately 49 knots per hour when under full 
swing with no unfavorable winds, and the 


Sir William Crookes’ 


men on duty remain at their posts for about 
four hours, after which they are relieved 
by another section. For every thousand 
feet that the dirigible ascends, it loses 1/30th 
of its volume of gas, and in very heavy 
foggy weather naturally its normal position 
would be much nearer to the earth’s sur- 
face. due to the fact that with a heavier 
atmosphere it would not be as buoyant. 

The ocean viewed from this wonderful 
craft appears to be a vast blue stretch of 
prairie, beautifully streaked with green, 
which is visible thru the rifts in the clouds; 
every now and then a long white streak 
forms and rolls along rapidly. Wave mo- 
tion is not visible at all, but the foam turned 
up by the wave as it breaks is distinctly 
noted as the white line of which we have 
just spoken. On preparing to land, the 
hydrogen is not allowed to escape, as so 
many think. The blimp’s propellers are 
kept in constant motion and its rudder is 
tilted so as to make a nose dive at about 
a 45 degree angle. Sweeping around the 
field several times and preparing for a land- 
ing place, the vessel comes nearer and 
nearer to the ground. When all is ready 
a heavy cable ts thrown out from the for- 
ward gondola which willing hands imme- 
diately grasp, and in addition to this some 
water ballast is thrown out, giving the 
landing crew a nice ducking. 

While at Mineola, Long Island, the air- 
ship was anchored to huge concrete blocks, 
but because of the terrific resistance such 
a large body offers to a gust of wind, it 
broke loose from its moorings, a large hole 
being torn in its outside envelope. This 
was repaired in short order, and after that 
the balloon was held under control by a 
number of United States soldiers whio 
swung the balloon like a weather vane, so 
that it continually presented a streamline 
effect and never broadside to the wind. In 
this way it was handled for the rest of its 
stay with no mishap. 

An American army portable electric gen- 
erating station furnished electric current 
for the searchlights scattered thruout the 
held, and current for operating the electric 
gasoline pumps to fill the tanks in the R-34. 
This outfit represents the latest army type 
of portable generator, giving about 110 
volts and 125 amperes direct current. 


Psychical 


Researches 


By Hereward Carrington, Ph. D. 
(Continued from page 407) 


with electricity, and of such a height that 
it would just fit under the table (see illus- 
trations). Writing of these experiments, 
Sir William says: 

“Mr. Home took the accordion between 
the thumb and middle finger on one hand at 
the opposite end to the keys. Hav- 
ing previously opened the brass key my- 
self. and the cage being drawn out from 
under the table so as just to allow the 
accordion to be pushed in with its keys 
downwards, it was pushed back as close as 
Mr. Home’s arm would permit, but with- 
out hiding his hand from those next to him. 
Very soon the accordion was seen by those 
on each side to be waving about in a some- 
what curious manner: then sounds came 
from it, and finally several notes were 
played in succession. Whilst this was go- 
ing on, my assistant looked under the table, 
and reported that the accordion was ex- 
panding and contracting, and at the same 
time it was seen that the hand of Mr. 
Home, by which it was held, was quite 
still—his other hand resting on the table. 

“Presently the accordion was seen by 
those on either side of Mr. Home to move 
about. oscillating and going round and 








round the cage, and plaving at the same 
time. Dr. A. now looked under the 
table, and said that \[r: Home’s hand ap- 
peared quite still, whilst the accordion was 
moving about, emitting distinct sounds. 
But the sequel was still more sur- 
prismg, for the medium then removed his 
hand altogether from the accordion, taking 
it quite out of the cage, and placed it in 
the hand of the person next to him. The 
instrument then continued to play, no per- 
son touching it and no hand heing near it.” 

When Home had hold of one end of the 
accordion, Sir William Crookes took hold 
of one of the medium’s wrists, and found 
that fe was not moving a muscle. 

The next experiments were those with a 
“spring balance.” A mahogany board, 36 
inches long, was suspended at one end to 
a balance, supported by a firm tripod stand. 
See illustration herewith. Any downward 
pressure upon the board was therefore 
registered by the spring balance. The other 
end of the board rested upon a knife-edge 
fulcrum on a Solid table, and directly over 
the center of the fulcrum was placed a large 
glass bow! filled with water. Over this, in 

(Continued on page 442) 


You benefit by mentioning the “Electrical Experimenter” wien writing to advertisers. 


September, 1919 
Mh, iit vl bi My Ai 


eae iil i i 
AHA | il i I 

| | i | th 

ji! } {I Ih i 


Pri ite? 


i) eyeete sgeerey 
Hh! 

it Wh {| 

I 






















66 79 93 
Pll say it is! 
Prince Albert certainly will put some frolic into that 

pet pipe of yours! To pack that joy’us old jimmy 

brimful or roll a makin’s cigarette and hit’er up a notch 
or two Is just going right over the top with your eyes 
wide open! What P. A. will do for your taste and tongue 
you sure ought to know! Like the gentleman from 

Sparrow’s Point you'll call P. A. a good egg! You'll 

smoke a pipe full and talk a bucket full—Prince Albert 

is such a great, big bunch of smokesunshine! 


You'll quick catch the P. A. cue that it can’t bite or 








bt parch; that Prince Albert’s exclusive patented process 
fr frees it from bite and parch! And makes the sky the 
4 smoke limit! Give Prince Albert high pressure for 
| I flavor and fragrance! Put P. A. through your little old 


taste-test-mill—and—just let that q-u-a-l-i-t-y percolate 
into your smokesystem! 


You’ll say it is, too! 


Rk. J. Reynolds Tobacco Company, Winston-Salem, N. C. 





Copyright 1919 by R. J. Reynolds Tobacco Co. 
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Bea Real Man! 


LOOK LIKE ONE AND 
FEEL LIKE ONE! 


BROADEN YOUR SHOULDERS, 
DEEPEN YOUR CHEST, ENLARGE 
YOUR ARMS, AND GET A DEVEL. 
OPMENT THAT WILL ATTRACT 
ATTENTION. FILL YOURSELF FULL 
OF ENERGY AND BE POWERFUL 


What’s the use of merely existing, when you 
can improve yourself to such an extent that 
life will become a pleasure. 


You don’t know what life is unless you are 
an athlete. 


If you are weak, run down, mentally and 
physically, if you lack ambition or feel dis- 
couraged, if you have suffered from youthful 
errors, or dissipations of later years, if you 
are bothered with indigestion, constipation, 
worry, kidney trouble, or any like ailment, 
brace up, and START IN ANEW, AND MAKE 
THE MOST OF YOURSELF. 


I can do for you what others cannot at- 
tempt to begin to do, because my methods are 
original.with me. 


| BEGIN WHERE OTHERS LEAVE OFF. 






















EARLE LIEDERMAN 
The Acme of Physical Perfection 





I have trained some of the world’s strongest 
men. If you will let me train you, I can give 
you a wonderful muscular development and 
great strength as all my pupils have. 

| PRACTICE WHAT | PREACH. By my 
own original methods I developed myself. I 
keep myself fit. 

To make others fit, an instructor should first 
be fit himself. If an instructor cannot keep 
himself fit, what good are his methoas of 
training ? 

HAVE YOU RECEIVEO A COPY OF MY 
NEW BOOK “MUSCULAR DEVELOPMENT”? 
If you have not as yet read this interesting 
book, by all means send for a copy. It is 
handsomely illustrated with 20 full page photo- 
graphs of myself and some of the finest de- 
veloped athletes whom I have trained. This 
book describes my system and you will find it 
intensely interesting. Send me 10c, stamps or 
coin, and I will mail you a copy promptly. 
Simply tear off the coupon below and mail to 
me with 10c. Do this right now, at ouce, be- 
fore you forget it. 


EARLE E. LIEDERMAN 
Dept. 212, 203 Broadway, N. Y. City 


EARLE E. LIEDERMAN, 
203 Broadway, New York City. 


Dear Sir :—I enclose herewith 10c for which 
you are to send me, without any obligation on 
my part whatever, a copy of your latest book 
“Muscular Development.” (Please write 
plainly.) 
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Sir William Crookes’ Psychical 


Researches 
By Hereward Carrington, Ph. D. 
(Continued from page 440) 


turn, but quite detached from it, being 
separately supported, was a metal cup, 
perforated, so as to allow the entrance of 
the water. The board, thus suspended, 
weighed six pounds. 

It will be observed that by placing the 
fingers in the metal bowl no added weight 
was imparted to the board, since this would 
serve only to displace a small amount of 
water, which would be registered equally 
on both sides of the fulcrum. 

Mr. Home was asked to place his fingers 
in the metal bowl, in the water, without 
touching anything, and requested to will 
the emission from his fingers of the 
“psychic force,” in order to register a de- 
pression of the opposite end of the board 
near the spring balance. He did so, his 
hands and feet being carefuly guarded (all 
these experiments being in good light). A 
pull of about 5,000 grains was registered! 
In a number of subsequent experiments, 
even stronger pressures were measured, 
which results were permanently recorded 
by means of a needle, making a graphic 
tracing of the various depressions and os- 
cillations of the board. The manifestation 
of some kind of “psychic force” thus 
seemed to be establisht. 

These, however, were but the simple, 
initial experiments undertaken by Sir Wil- 
liam Crookes, which proved to him the 
reality of “psychic phenomena.” His sub- 
sequent researches were most striking, in- 
cluding such manifestations as the J/evita- 
tion or floating in space of the medium’s 
body; the elongation of his body; the move- 
ments of objects without contact; playing 
upon musical instruments without any 
human hand being near him; the handling 
of red-hot coals without injury to the me- 
dium, and finally (with the medium Flor- 
ence Cook) full-form materializations, 
which were seen and photographed by Sir 
William Crookes, and proved by him to be 
independent beings, separate from the body 
of the medium. Sir William thus enumer- 
ates the phenomena witnest by himself: 

The movement of heavy objects without 
contact; raps; the alteration of weight of 
bodies; movements of heavy substances at 
a distance from the medium; levitations of 
tables and chairs, without contact; the 
levitation of human beings; luminous ap- 
pearances (lights); the appearance of 
hands; direct writing; phantom forms and 
faces; various phenomena indicating intel- 
ligence other than that of the medium. 

Regarding, for instance, levitation, Sir 
William Crookes says: 

“On one occasion I witnest a chair, with 
a lady sitting on it, rise several inches from 
the ground. On another occasion, to avoid 
the suspicion of this being in some way 
performed by herself, the lady knelt on 
the chair in such manner that its four feet 
were visible to us. It then rose about 
three inches, remained suspended for about 
ten seconds, and then slowly descended. 
; . The most striking cases of levita- 
tion which I have witnest have been with 
Mr. Home. On three separate occasions 
have I seen him raised completely from 
the floor of the room. Once sitting in an 
easy chair, once kneeling on his chair, and 
once standing up. On each occasion I had 
full opportunity of watching the occur- 
rence as it was taking place. There 
are at least a hundred recorded instances 
of Mr. Home’s rising from the ground, in 
the presence of as many separate persons, 
and I have heard from the lips of the three 
witnesses to the most striking occurrence of 
this kind—the Earl of Dunraven, Lord 
Lindsay and Captain C. Wvnne—their own 








most minute accounts of what took place. 





To reject the recorded evidence on this 
subject is to reject all human testimony 
whatever, for no fact in sacred or profane 
history is supported by a stronger array 
of proofs. 

“The accumulated testimony establishing 
Mr. Home’s levitations is overwhelming. 
It is greatly to be desired that some person, 
whose evidence would be accepted as con- 
clusive by the scientific world—if, indeed, 
there lives a person whose testimony in 
favor of such phenomena would be un- 
equivocally taken—would seriously and pa- 
tiently examine these alleged facts. Most 
of the eye-witnesses to these levitations are 
now living (at that time), and would, 
doubtless, be willing to give their evidence. 
But in a few years such direct evidence 
will be difficult, if not impossible, to be 
obtained. 1; 

Other phenomena recorded by Sir Wil- 
liam Crookes regarding the mediumship of 
Home are still more wonderful. For in- 
stance, on a number of occasions, Home 
took live coals from the fire, held them in 
his bare. hands, and blew on them until the 
flames licked between his fingers, and the 
coal could be scen burning with a fierce 
heat in his hands. On several occasions 
Home asked one of his sitters to touch the 
coal to assure himself it was hot; he did so, 
with the result that a large blister was at 
once raised on the hand. On other occa- 
sions, however, Home would apparently 
communicate his “preternatural incombus- 
tibility” to one of the sitters. He would 
say, “Now, touch the coal!” and _ they 
would be enabled to do so with the same 
impunity as Home himself. These phe- 
nomena—aincredible as they may appear— 
were vouched for by many witnesses, in- 
cluding Sir William himself, and seem. to 
be among the best-attested of Home’s 
phenomena. The only analogy we have is 
the so-called “fire walking ceremony” per- 
formed in India, Japan, the Fiji Islands, 
etc.—if we leave out of consideration the 
historic case of Shadrach, Meshach and 
Abednego! 

Doubtless the most striking tests under- 
taken by Sir William Crookes, however, 
were those made with the medium, Flor- 
ence Cook. These manifestations took 
place in Sir William’s own home—usually 
in his laboratory—and were of the order of 
full form materialization. Florence Cook, 
the medium, would enter the cabinet, and 
apparently go into a state of deep trance. 
The room being in complete darkness, a 
white-robed spirit form, claiming the name 
of “Katie King,” would emerge from the 
cabinet and be seen by the sitters—at times 
Carrying On a conversation with them. 
Naturally, the question at once comes into 
the mind: Was fraud possible in this case? 
Was a confederate employed, or could the 
medium herself have played the part of the 
materialized spirit? 

It may be taken as certain that no con- 
federate was employed. The tests were 
conducted, as stated, in Sir William 
Crockes’ own laboratory, and the doors 
were securely locked before the séance 
began. No; if any fraud was possible at 
these times, the medium herself was re- 
sponsible for it. Could the medium have 
played the part of “Katie King”? 

Writing of this, Sir William says: 

“. . . Katie is half a head taller than 
Miss Cook, and looks a big woman in com- 
parison with her. In the breadth of her 
face she differs essentially in size from her 
medium, and the photographs show several 
other points of difference. ; 

“T have the most absolute certainty that 

(Continued on page 444) 
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ob Do 


OT one of these jobsis beyond your reach. You can have any one you want. 


The big pay that goes with it is yours, too. 
home is all you need. You don’t have to 


training that you give yourself at 


serve an apprenticeship. You don’t have to go to school. 


A little ambition and some 


American Technical 


Society Home Study Books and a little spare time will quickly fit you to hold 
any kind of job. If you haven’t the necessary “know how” to put you in the big 


pay class, make up your mind to get it right now. 


Pick out the job you want 


and send the coupon for the books that will fit you to hold it. 


Some of the greatest experts in the world prepared these books just for you 
—to help you get ahead. They are written in plain, everyday, good old U.S. 
language, just like you andI talk. No big technical terms—no trouble to under- 
stand them. Hundreds of pictures and diagrams in each set heip to make 


difficult things as simple as A.B. C. 


Examine Any Books Free 


Carpentry and Contracting, 5 volumes, 
2138 pages, 1000 pictures. Was $25.00. Now...$17.80 


Civil Engineering, 9 volumes, 3900 pages, 
3000 pictures. Was $45.00. Now 


Fire Prevention and Insurance. 4 vol- 
umes, 1500 pages, 600 pictures. Was$20.00. Now 15.80 


Electrical Engineering, 8 volumes, 3800 
pages, 2600 pictures. Was $40.00. Now........... 24.80 


Automobile Engineering, 6 volumes, 2600 
pages, 2000 pictures. Was 830.00. Now 19.80 


Machine Shop Practice, 6 volumes, 2300 
pages, 2000 pictures. Was $30.00. Now 19.80 


Don’t Send 


Steam and Gas Engineering, 7 volumes, 

3300 pages, 2500 pictures. Was $35.00. Now...821 80 
Law and Practice (with reading course) 18 

vols, 6000 pages, illustrated. Was 72.00. Now 39.80 
Telephony and Telegraphy, 4 volumes, 

1728 pages, 2000 pictures. Was $20.00. Now... 12.80 
Sanitation, Heating and Ventilating, 4 

volumes, 1454 pages, 1400 pictures. Was 820.00, 

Now 13.8 
Practical Accounting. 4 volumes, 1840 pages, 

800 pictures, ete. Was 20.00. Novw 
Drawing, 4 volumes, 1578 pages, 100¢ pictures, 

blueprints, ete. Was $20.00, Novi... 14.80 


The coupon alone, properly filled 
out brings any books you select by Only 20c 


W express collect. No money to pay 
M o ri e ™# in advance and no obligation to buy. a We € i 
Use the books as you please for a week and send them back at our expense if 


you want to. If you decide to keep the books to help you make more money like 
thousands of other men have done, send us only $2.00 each month, This is only 50 


cents a week. 


Extra Specia 


Those who send the coupon promptly will 
be enrolled as a consulting member of our 
Society for one year. This gives you 


FREE OFFER orcs. yn oe” 


nected with your work—Free of any charge. 


Go after one of these big jobs now. This is the time. 
Trained men were never more needed than they are 
today. This coupon is your start on the road to 


real success. MAIL IT NOW. 


American Technical Society 


Department X-256 Chicago 
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Send for our big instructive 
256 page well-bound Handy- 
Man Book Catalog. Every 
Home Owner, Contractor, 
Electrician, Farmer, Factory 
Manager, etc., needs it. Shows 
over 10,000 Fixtures and Sup- 
plies in plumbing and heating 
at wholesale. Shows how to 
save skilled labor, hard work 
and unnecessary material by 


OUR NEW 


| Cut-to-fit-Method 


This wonderful book helps you select and install the 
Proper Plumbing, Water Supply System, Hot Air. 
Water or Steam Piant. Besides being our Wholesale 
Catalog it has many practical 
plans, diagrams, sketches, ele. 
vations, etc., showing how to 
do the work this newer. cut- 
to-flé way. Any handy man 
with a few tools can easily do 
his own installing with the 
aid of this 
Big Handy-Man Book 


We have spared no 
effort and have gone to a 
great expense to compile 
this valuable book. With 
economy still a natlonal 
necessity, it would be un- 
&, patriotic to send this ex- 
ma pensive book broadcast 
fee (O non-interested parties. 

wee Therefore, we request a 

fr «temporary deposil for each 
mea copy of 25¢ which we re- 
yy! fund on first order, or 
we send our Bargain Bul-= 
letin Free. Address Today 


HARDI Nol AY I ~, COMPANY 
0 Years A 
4510-20 Cottage Crave Ave., Chicago 
$500,000 plants behind our guarantee 






















Become a 
Doctor of Chiropractic 


SUCCESS 


Implies Health, Wealth, Happiness 


All of these desirable and necessary condi- 
tions to a life of success can be attained thru 
CHIROPRACTIC, 

However, to attain success in any important 
profession requires thorough preparation thru 
RESIDENTIAL INSTRUCTION. Chirn- 
practic is rapidly gaining recognition in every 
state and only graduates of Standard Schaul« 
and Colleges are allowed examinations.  {‘nr- 
respondence courses are inadequate to meet 
the requirements, therefore, the road to suc- 
cess in Chiropractic leads thru residence 

courses only. 
Length of course, tuition eest are yet mod- 
erate. 


Write for full particulars & booklet 59 


N. Y. College of Chiropractic 


1416 Broadway, New York City 
Tel. 6956-7 Bryant 
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Write Secret Letters 
With Invisible Ink 
Pour seenungly plarn water into three glasses and have it turn 
red in one, white in another and blue in the third! Make your own 
magi writing paper, and blue ink or ink powder. Write with plain 
water and have the writing turn blue You can surprise and puzzle 
your friends with these and niore mysterious and anws- 
ing Chemical tricks, if you have “CHEMCRAFT” 
Junior—the boys’ miniature chemical outfit. Send 25c 
for your outfit right now, it’s the greatest fun-maker 
you ever had. Send at once and get-a Free copy of 
“The Chemeraft Chemist," an 
interesting magazine for boys. 
Amateur Chemist's 
Catalogue and Hand Book 


containing much valuable information ff. 
Chemists and fipting many weefal cheno 


‘wie Tor" ine SCREMCRARE 
THE PORTER CHEMICAL Co. 
tagerstenn. Maryland” 
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Sir William Crookes’ Psychical 


Researches 
By Hereward Carrington, Ph. D. 


(Continued from page 442) 


Miss Cook and Katie are two separate in- 
dividuals, so far as their bodies are con- 
cerned. Several little marks on Miss Cook’s 
face are absent on Katie’s. Miss Cook’s 
hair is so dark a brown as almost to ap- 
pear black; a lock of Katie’s, which is now 
before me, and which she allowed me to 
cut from her luxuriant tresses, having first 
traced it up to the scalp and satisfied myself 
that it actually grew there, is a rich golden 
auburn. : 

“One evening I timed Katie’s pulse. It 
beat steadily at 75, whilst Miss Cook’s 
pulse a little time after was going at its 
usual rate of 90. On applying my ear to 
Katie’s chest, I could hear a heart beating 
rhythmically inside, and pulsating even 
more steadily than did Miss Cook’s heart 
when she allowed me to try a similar ex- 
periment after the séance. Tested in the 
same way, Katie’s lungs were found to be 
sounder than the medium’s, for at the time 
I tried my experiment Miss Cook was un- 
der medical treatment for a severe cough. 


sir William Crookes also took a number 
of flashlight photographs of Katie—one 
showing her standing beside him, and one 
showing Miss Cook, entranced, in the cab- 
inet, with Katie, the materialized spirit, 
beside her. These phenomena, incredible as 
they may appear, were nevertheless seen 
and testified to by a large number of respon- 
sible people, and were observed by Crookes 
himself for many weeks consecutively, and 
tested in every way possible. These phe- 
nomena are among the most extraordinary 
in the whole history of spiritualism—the 
most incredible, and the best attested! 
What are we to think of them? That is 
the question which has been asked for the 
past half century, and which still remains 
unanswered! They are the most startling 
manifestations which Sir William Crookes 
reported, and will remain forever associated 
with his name. 


in the next issue, “Apparatus Used in 
Exposing Fake Spiritualists.’ Another in- 
teresting discussion’ by Dr. Carrington. 


Science in Slang 


By Emerson Easterling 
(Continued from paye 435) 


the eye tends to retain an impression of 
the filament at full or nearly full lumin- 
osity, while the current passes thru zero 
and the temperature of the filament proper 
decreases rapidly toward zero. Hence, be- 
fore the image of the illuminated filament 
thrown on the eye is lost, insofar as its 
effect on the optic nerve is concerned, the 
current and filament temperature has past 
safely thru the zero point of the style, 
and started to rise again on the reversed 
current pulse of the cycle, as I showed 
you previously. 

“As high voltage currents transmit with 
more efficiency and low voltage currents 
are more conducive to longevity when 
placed within reach of the uninitiated con- 
sumer, it was found that alternating cur- 
rent would have to neither be partial to 
the transmission nor the consumer, so the 
juice peddlers stick in the A. C. generators 
and hang pots (transformers) to step up 
the juice for better transmission, and 
then step her down for the consumers’ 
better health, disrecarding the undertakers’ 
scowls.” 

“That is a pot,” Bender said, pointing to 
a cast iron object on an electric light pole, 
and looking over at Jazz to see if he was 
going to censure the statement. 

“Yes,” replied Punk, “I have noticed them 
on a number of telegraph poles.” 

“There is a funny thing,” laughed Stokes, 
“to the general public a pole is a pole— 
whether telephone, telegraph, light, or 
power. There is as much difference as 
there is in nigger, chink, white, or Eskimo. 
One of the most apparent differences would 
be found out if you should happen to try 
to tap in on a high tension transmission 
et the Tia Juana results.” 

“How 1s the stuff worked?” asked “Bone- 
head” Florey. “How is the juice sent from 
the station where the stuff is manufactured 
to the kitchen range or cigar lighter?” 

“The stuff is first stept up, as I said, 
then it is stept down somewhat by a sub- 
station, generally in the outskirts of the 
village that the juice is being pumped into. 
The idea is that 4,000 volts is less likely 
to cause a massacre if the lines blow down 
than 66,000, 33,000, 20,000, or the like: so 
they step it down. Four thousand will 
transmit the distances from most sub- 
Stations with more efficiency than would 








the higher voltages—they figure that the 
line loss is more desirable than the life 
loss. Some companies step the voltage 
down to 2,300 again, or direct from the 
sub-station. Laws, ideas, and convenience 


have to do with the voltage. 


“Then again, the three phase effect that 
the A. C. made possible has put that form 
of service over the direct current way in 
practically all power work. The _ three 
phase motors have first place in efficiency, 
you know.” 

“What is three phase?” asked Bender. 


“In alternating currents we have single 
phase currents. The working of the cur- 
rent is generally described on paper by 
drawing a straight horizontal line repre- 
senting zero—no current. All above the 
line is current in one direction, say posi- 
tive. All below the line negative. The 
vertical distance from the line represents 
the height of the voltage. The voltage in 
a single phase current under ideal condi- 
tions would describe a continuous reversed 
curve, a semi-circle above the line and a 
semi-circle below the line. It will be seen 
then that the potential raises from zero 
to the maximum and to zero, thence to 
maximum in the other direction. You see 
the effective voltage is not the maximum 
voltage, for part of the time there is no 
flow in the circuit, and part of the time 
there is more than is recorded on the volt- 
meter. I guess that explains the single 
phase. 


“Then in actual practise we have two 
and three phase alternating currents. In 
the two phase when one circuit is dead, 
the other is making an impression on the 
line. In the three phase each wave comes 
up just as the other is dying and keeps 
up the ‘racket’ in a much better manner 
than is possible for the intermittent single 
phase, or the two phase.” 


“And a volt is the pressure on the cir- 
cuit. An ampere is the rate of flow. The 
volts times the amperes equals the watts. 
One thousand watts equals one kilowatt,” 
rambled on Punk. Then turning to Stokes, 
“TIsn’t that right?” 

“Right,” responded Jazz, “and the juice 
peddlers stick you up so much per kilo- 
wa 

“Yes,” interrupted Bender, “too much.” 
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All You Need to Know About Wiring 
Is In This Latest Edition of | 
“STANDARD WIRING” | 


It Will Make You An Expert Wireman | 


GENERATORS—How to install them, care for them and 
operate them; all their troubles and how to prevent and cure 
them; all diagrams showing connections for compound, series 
and shunt wound machines. How to operate them in parallel 
or in series. How to protect them and wire them in accordance 
with the underwriters’ requirements. 


MOTORS—How to install them, how to protect and operate 
them. The required amperes, volts or horse power when any 
two factors are known. How to take care of hot boxes, spark- 
ing commutators and other troubles. How to change the di- 
rection of rotation when desired. How to start and stop any 
ie kind of motor in any class of service. All diagrams of motor 
Sao 1 wiring. How to find the proper size of wire for any motor 
- : for direct current or for A. C. single, two or three-phase. 














POCKET SIZE ; ; . : 
LEATHER COVER OUTSIDE WIRING—Pole line construction, line wires, service 


wires, roof structures, poles and their dimensions and weights, 

and how to erect and protect them and wires they carry. In- 
sulators, guard arms, guy anchors. Tree wiring, splicing, service and entrance wiring. How to 
install Lightning arresters. Transformers with diagrams and instructions. 


INSIDE WIRING—when and where to use rubber covered, slow burning and weatherproof wire. 
How to find the proper size of wire to use for lamps, motors or heating devices for any current, volt- 
age and drop, either by formula or by the many tables that are given in this section of the book. How 
to wire for two-wire or three-wire systems. Direct current, two-phase and three-phase with formu- 
lae and tables, with examples worked out for each system and in a simple manner that anyone can 
understand and use. How to run wires on walls, ceilings, floors, through partitions and walls and 
in concealed places, damp places and where dangerous surroundings exist. When and where to 
install Switches, Cut-outs and Circuit Breakers and just how to do it. How to wire for high and 
low voltage systems and the precautions to be taken. The proper way to install Knife and Snap 
Switches, Cabinets and Cut-out Boxes, Outlet, Junction and Switch Boxes, Panel Boards, 
Wooden and Metal Raceways. How to install complete interior conduit jobs either for rigid metal, 
flexible metal or flexible non-metallic conduit. Concealed knob and tube work or armored cable. 
How and where to install and wire electric and combination lighting fixtures. How and where to 
use flexible cord and where not to use it. How to install arc lamps and gas filled lamps and the fix- 
tures and rules required. 


LIGHT AND ILLUMINATION—What is meant by proper and efficient illumination, the latest 
data on Mazda and gas filled lamps of every candle power and wattage. Direct, indirect and semi- , 
indirect illumination and where each should be used. Illumination required for various classes of 
service from show window lighting to public halls and from factories to small residences. 
TABLES—Fifty-two tables giving every dimension, carrying capacity, resistance, weight and 
strength of every size of wire and cable of copper, steel and iron. 

All the necessary dimensions, capacities, weights, and other data on conduits, fuses, insulators, 
lamps, sockets, motor efficiencies, current per horse power of motors. Electrica! units and their 
equivalents. Proper size of wire for all classes of power, light and heating installations. The proper 
symbols to use to indicate on plans just what is wanted from a motor to a small snap switch with all 
necessary diagrams. 

APPARATUS AND SUPPLIES—A classified list of the leading manufacturers of officially ap- 


proved wires and wiring devices. Engines, generators, motors, appliances, fixtures, and all supplies 
necessary for any complete installation from a Central Station to a small cottage. 





The most complete and accurate Book on Wiring and Construction published 
3590 PAGES - LEATHER COVER - POCKET SIZE, $1.50 
Sent Postpaid to Any Address on Receipt of Price by 


H. C. CUSHING, Jr., 10 West 40th St., New York 


Every Electrical Inspector in the United States will approve your work 
if done in accordance with the simple rules given in “Standard Wiring’’ 
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_Big Money and 
Independence for Life 





Here is the most profitable business 
on earth— TIRE REPAIRING. 
Open a Tire Repairing Shop—busi- 
ness pours in. We are the pioneer 
manufacturers of the Dry Cure Vul- 
canizer—the only vulcanizing that 
guarantees absolutely PERFECT 
work. Write at once for FREE 
TIRE REPAIRING MANUAL 
and full particulars. 
In answering address Dept. U-14. 


Wm. Vanderpool Co. Springfield, 0. 


Bewitching Pictures! 


Exact reproductions from original 
Photographs, already fur mounting and 
framing. If you are a lover of the beauti- 
ful in art, here is just what you have ton 


wanted. Forashort time we make a specia 
introductory offer, ae follows: Send 25c and 


| we_will send you ht selegee besuties 
and our Deautstully i ustrated catalog. 
| ter seeing the samples you will want more. 
PARIS NOVELTY COMPANY 
Dept. P, 1, 26 E. Adams St. Chicago 












sent free 


Whatever you need—froma drum- 
stick to the highest priced cornet, 
in the World, Used by the Aimy 

and ¥ys end for big catalog: 
liberally Danrrated, fully descrip- 
tive, Mention what instrument 
Free t trial. Easy 
paymenta. Sold by leading music 
stores covery where, 


LYON & HEALY 


67-69 Jackson Boulevard, Chicago 










»\ if you can COMB your halr you ean cut your 
mw own hair with this eloun invention. Cuts 
io? tho hair any desired length, short or long. 
Does the job as nicely sa any barber Jo quarter 
tha time, before yoor own mirror. You can cut the 
40 children’s hair at homeina jiffy. Can be used as an 
ordinary razor tu ebave the face or finiah around temple or neck. 
Sharpened like any razor. te o lifetime. Saves (fo cos¢ first 
Gime used. PRICE ONLY 38c. postpaid. Extra Blades Sc each. 


Taylor, Barnard & Co., Dept. H.1. 24 E. Adams St. , Chicago, i. 


READY MONEY 


when you want it and as much as you wish to 
earn. Cover your territory for us. Spend only 
a few hours a day or devote all your time, which- 
ever you prefer. Send for our plan at a 





Experimenter Pub. Co., 233 Fulton St, 





Patented 


on PZIPH-ZIP soe te Son Sept. 3rd. 1918 


The Greatest 60 Ct. eile on the Market, 
Shipped right from the factory the same 
J day we receive your order. The Prong is 
A made of beautiful metal; “never break or 
i? Ey wear out: salersitigglly lls 

best workmanshi e rub ore, 


7 are elastic and Raeae: with 
lenty of pep and force. WG 














ip, complete, only 50c pre- 
@aure thename Zip- 








ip and our address appear V4 
on the article you buy. 
from ua or any Sportin 
Storein your city. Send 
y Coin or Maney Order. 
AUTOMATIC a te OQ. 
COLUMBIA, S. e 


‘POPULARITY FOLLOWS 


UKU 


if you play quaint, dreamy Hawaiian music k i 
or latest songs on the Ele you will be 
wanted everywhere. We teach by mail 20 ap 
simple lessona; give you freea genuine /y 4’ 
Hawaiian Ukulela, music, everything— 
moextras. Ask us send the story 
of Hawaiian music. You wil! love it. 
No obligation—absolutely free. 


The Hawaiian Institute of indice 
1400 Broadway. Dept. 61, New York 
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Speeding Up the Airship 


(Continued from page 397) 


equally light gas, which we do not know 
of as yet. 

On its first visit to the United States, 
the R-34 proved heyond controversy that 
the natural element of the dirigible is the 
air. As long as an airship remains from 
300 to 500 feet above the surface of the 
earth it is comparatively safe, and at this 
level it will be possible for it to ride out 
any storm. The airship in this instance is 
not any different from the steamship, which 
can ride out any storm, as long as it is in 
the open ocean. What the steamship fears 
is the proximity of land or reefs, which 
usually spell its doom. 


The future airship will not land its pas- 
sengers by coming down to earth, any more 
than the steamship lands its passengers 
by climbing upon drv land. The airship 
will be fastened to earth by means of long 
thin steel cables from 200 to 500 feet long, 
and only one or two of these cables are 
needed; they will probably be attached to 
either the center or the nose of the airship. 
The passengers will then be landed by 
means of a landing passenger and freight 
elevator built into the airship, as described 
in our article in the July issue. This idea 
is also depicted in the above illustration, 
which shows the portable elevator built 
into the airship. 


Making a Machine for Telegraphing 


Pictures 


By Leroy J. Leishman 
(Continued from page 421) 


of its shaft by about 4 inches. The width 
of the hase should be 8 or 9 inches. It is 
inadvisable to make these bases from metal, 
as short-circuits are 100 liable to occur. 
Wood is good enough. 

Five holes are to be bored in each base 
as indicated in Fig. 2. A and B are for 
binding posts. C should be a small hole 
to accommodate a piece of annunciator or 
magnet wire. D and E should be large 
enough for two flexible cords such as that 
used for light drops. Do not bore E until 
the machine is practically completed for 
reason that will be apparent later. 

The uprights A (Fig. 1) that support 
the cylinders must be made of metal. They 
can be triangular shaped, and should have 
half an inch of the lower edge turned up 
to a right angle for affixing to the base 
(see B, Fig. 1). From this angle to the 
hole which is to be bored at the top for the 
cylinder shaft the distance must be at least 
a half inch more than the radius of the 
cylinder. The holes in these must be bored 
exactly the same distance from the bottom, 
so that the cylinder will be supported ab- 
solutely level. 

The cylinder should be mounted close to 
the opposite edge of the base to that near 
which the holes were bored for the binding 
posts. The binding posts are at the back 
of the machine, and the cylinder at the 
front. Mount the cylinder and shaft so 
that the cvlinder comes about 3 inches from 
the end of the base, leaving about 1 inch 
between the end of the rod and the other 
end of the base. One support should be 
placed against the cylinder and the other 
about 1 inch from the end of the shaft (see 
F and G, Fig. 2). Screw the supports in 
place so that the cylinder is parallel to the 
edges of the base, and then place the cylin- 
der rod thru the holes provided for the 
purpose. If Meccano or Erector material 
is used, collars can be obtained for keeping 
the cylinder and other parts in place. 

Now get a cold-rolled steel rod about 3 
inches longer than the cylinder and about 
Y% inch in diameter. Have this threaded 
within a half inch of one end and an inch 
of the other. No particular pitch is essen- 
tial, as the progress of the carriage can 
be governed by other. means. The un- 
threaded ends must now be turned down to 
the. same size as the cylinder rod, so that 
the same make of gears or pullevs will fit. 
Then secure a rod about a half inch shorter 
than the threaded shaft. This rod can be 
of the same diameter and material as the 
cylinder shaft. 

The height of the supports for these will 
yary with the material at your disposal for 
the carriages, which can be made from ordi- 
nary telegraph sounders by soldering: ati 
extra piece on the end of the arm where the 
spring is attached. This piece can be the 
saine width and thickness as the original 
arm of the sounder, but must be at least 


3/16 inch square. The length will be de- 
pendent upon the diameter of your cylinder 
and the way the sounder is mounted on its 
own hbase. Hold the sounder level and at 
the same height as the cylinder rod, keeping 
the end of the sounder with which we are 
concerned toward the cylinder and the base 
of the sounder at least 1% inch behind the 
cylinder. The addition to the arm must be 
long enough to extend about % inch be- 
yond an imaginary line perpendicular to 
the base of the whole machine and extend- 
ing thru the center of the cylinder when 
the carriage is held in this position. The 
phonograph needle, to be placed in the 
end of this extension arm, will then touch 
the cylinder right at the top. Drill a hole 
the size of a steel graphophone needle down 
thru this extension arm about % inch from 
the end, when measured from the top, and 
slightly. less than 3/16 when measured from 
the bottom, so that the needle will set at an 
angle of thirty or forty degrees. As the 
needles must be changed, a thumb screw 
(H, Fig. 2) should be placed in the right 
side of this arm to hold the needle in place. 
A Victor or Columbia graphophone thumb 
screw 1S Satisfactory, and most phonograph 
repair shops have taps to thread holes to fit. 

if you do not have two sounders—one 
for each machine—the essentials for mak- 
ing the carriage are merely the needle arm, 
the fulcrum, a pair of electro-magnets, a 
bar for the magnets to attract, a coiled 
spring, and a stop to prevent the arm from 
moving too far up or down. 

Under the front of the carriage, near 
each side, some sort of threaded half-nut 
arrangement must be provided. It is satis- 
factory to use a couple of pieces of tin 
with the edges turned down and slotted ap- 
proximately to fit the screw or threaded 
shaft. Place one at each side. Under the 
back of the carriage two screw eyes can 
be used for the guide rod to pass thru. 

The height of the uprights or supports 
C (Fig. 1) for the guide rod D and 
threaded shaft E can now be determined. 
They should hold these rods at a height 
which will support the carriage so that the 
end of the phonograph needle in the end 
of the arm will touch the cylinder when the 
arm is in its downward position. These 
supports can be made of metal, like those 
for the cylinders, or else from wood. 
Separate supports can be made for the 
screw and rod, or else double supports with 
two holes. The screw and rod must be 
absolutely parallel, otherwise the carriage 
will catch or bind. They must also be 
parallel to the cylinder, but not necessarily 
in the same plane. This means that great 
care must be taken in boring the holes in 
the uprights so that the screw and rod will 
be not only the proper distance from each 
other, but absolutely the same distance 
from the base thruout. Be sure, therefore, 

(Continued on page 448) 
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Camels supply cigarette contentment beyond 
anything you ever experienced! You never 
tasted such full-bodied mellow-mildness; such 
refreshing, appetizing flavor and coolness. The 
more Camels you smoke the greater becomes 
your delight— Camels are such a cigarette 
revelation! 


Everything about Camels you find so fascinating 
is due to their quality—to the expert blend of 
choice Turkish and choice Domestic tobaccos. 
You will prefer this blend to either kind of 
tobacco smoked straight. 


Smokers realize 
that the value is in You'll say Camels are in a class by themselves 


the cigarettes and do —they seem made to meet your own per- 


not expect premiums 
jeianishad t sonal taste in so many ways! 
or coupons ! 





Freedom from any unpleasant cigaretty after- 
taste or unpleasant cigaretty odcr makes Camels 
particularly desirable to the most fastidious 
smokers. And, yousmoke Camels as liberally as 
meets your own wishes, for they never tire your 
taste! You are always keen for the cigarette 
satisfaction that makes Camels so attractive. 


Camels are sold everywhere in scien Compar e Camels with any cig arette in 
tifically sealed packages of 20 cigarettes . 
or ten packages (200 cigarettes) in a the world at any price ! 


gia 2h oegneces covered oar We 
stron re thi rton for t. “370 
home cr Siac atinin paige a you Fraval R. di REYNOLDS TOBACCO COMPANY, Winston-Salem. N. C. 
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CIGARETTES 


—— = a 


TURKISH & DOMESTIC 
BLEND 


GSiIicARe rT Tre SS. 
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With the coming of peace the Bell 
System faced an enormous con- 
struction program. Conditions 
arising from war resulted in the 
wiping out of the reserve equipment 
normally maintained, and necessary 
to give prompt connection to new 
subscribers. The release of industry 
and accumulated growth of popu- 
lation now makes telephone de- 
mands almost overwhelming. 


Telephone construction, includ- 
ing buildings, switchboards, con- 
duits, cables and toll lines, must, 
from its inherent nature, be under- 
taken in large units. A metropolitan 
switchboard, with its tens of thou- 
sands of parts, may require from 
two to three years to construct and 
install. 


Only great extension can meet the 





One Policy 





(Radium Mineral. ) 
from which Radium is extracted. 
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CARNOTITE 


The American Pitchblende found in Colorado, 
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present excess burden of traffic and 
provide for future requirements. 
Extension which cares for immedi- 
ate demand, only, is uneconomical 
and calls for continuous work of 
such acharacter as to be frequently 
detrimental to the service. 


During the war the Bell System de- 
voted all its margin to the needs of 
the Government. The great task of 
getting back to normal pre-war ex- 
cellence of operation requires the 
reestablishment of an economic 
operating margin capable of taking 
care of a larger growth than has 
ever before confronted the Bell 


System. 


Construction is being pushed to the 
limit of men and materials; while 
every effort is being made to pro- 
vide the best, present service. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
Ano ASSOCIATED COMPANIES 


Universal Service 


One System 


A generous piece, enough to conduct experiments. such as atfecting 
photographic plates thru opaque material (similar to X-Ray pictures), 
first made by Sir W. Crookes and Mme. Curie, 1s furnished in neat, 


wooden box. 


URANIUM ORE (Radio-Active) 


Containing about 35% of pure Uranium; also Radium and Vanadium. 


One of the most rare and interesting minerals. 


Twenty milligrams are 


furnished in glass vial protected by lead cover. 
One box of Carnotite and one vial of Uranium Ore as described above 
50c sent prepaid. 


FORMU 
Luminous Paint—Sliiver Plating Powder—Liquid Court 


LAS 


ee Lieuid—Straw Hat Bleac 


aste ap 
Collagsible Tube 


ooth Paste—Reslivering Mirrer 


SIDNEY SPECIALTY Co, 
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ofthese Ten Recipes In sealed envelope for 50c. 
Sent prepald. 


233 Fulton Street 
New York City 
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Making a Machine for 
Telegraphing 
Pictures 


By Leroy J. Leishman 
(Continued from page 446) 





| that the rod and threaded shaft are straight. 

Mount these so that the rods extend the 
| same distance beyond each end of the cylin- 
| der, and so that the front of the mounted 

carriage comes about % inch behind the 
| cylinder with the needle at the top of the 

cylinder directly above its center. 

The only place in the whole set of ma- 
chines where pulleys can be used instead 
of gears is in connecting the threaded shaft 
antiie cylinder. The pulley I (Fig. 2) for 
the screw must be larger than the one on 
the cylinder rod, the exact size depending 
on the pitch of the threads and how dark 
or light you may desire the telegraphed 
pictures to be. The cylinder should make 
from 60 to 120 turns while the carriage 
travels 1 inch. After the pulleys are placed 
on the rods and lined up, put on a cord. 
elastic band or spiral spring for a belt. 

It is essential that the cylinders of both 
machines turn as true as possible. If they 
do not do this, bend the rods till they are 
as perfect as you can make them. 

Hole E (Fig. 2) should now be bored 

| about a half inch behind the guide rod D 

(Fig. 1) and J (Fig. 2), and midway be- 

tween its two ends. 

After both machines are this far com- 
pleted, they may be wired. Get a piece of 
flexible fixture cord and cut two pieces 
about 2 feet long. Peel the ends and 
scrape the strands of wire till they shine. 
Inasmuch as it is difficult to tell which one 
of the wires you want after they are drawn 

| thru the base, it is best to twist both ends 
of one of the wires in such a way that it 
will be recognized from the other. Put 
a pair of these wires thru hole E in the 
base of one machine, and use the other pair 
in like manner for the other instrument. 
Attach one wire to the terminal of the 
magnet windings on the carriage, and also 
ground it so that it is electrically connected 
to the metal arm bearing the phonograph 
needle, Connect the other end of the same 
wire to one of the binding posts. The 
other wire should be connected to the other 
side of the carriage magnet windings, so 
that a current in both wires will energize 
the magnets and lift up the needle. The 
remaining unconnected end of these wires 
should be drawn thru hole D (Fig. 2), 
where it is to be connected to the right side 
of a two-way battery switch G (Fig. 1). 
The slack in this wire should be pulled 
above the base to give the carriage plenty 
of play. A piece of magnet or annunciator 
wire should lead from the left contact of 
this switch thru hole C, and be grounded to 
the support of the cylinder rod. The main 
terminal of the battery switch must be con- 
nected to the other binding post at the back 
of the base. Both machines must be con- 
nected the same way. 

Now suppose we examine these circuits. 
First turn the battery switch to the contact 
at the left—the position used when “send- 
ing.” The current now comes from the 
binding post to the switch, thru the right 
contact to the upright and thru the rod to 
| the cylinder, thence thru the needle down 

one of the flexible wires to the other bind- 
| ing post. When the switch is thrown to 


the right or “receiving” position, the cur- 
rent passes to the carriage magnets, 

| Excepting for the gear connections, the 
machines themselves are now completed, 
but as no picture can be transmitted unless 
the cylinders run in sywchroniem, I shall 
presently explain three wavs to synchronize 
them before showing how to prepare and 
transmit a picture. 
(Part I] will appear in the October issue) 
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Popular Astronomy 


By Isabel M. Lewis 
(Continued from page 400.) 





his weight would be sero. Continuing from 
the center to the surface thru the same 
shaft the weight would increase progres- 
sively until the surface value of 150 lbs. 
was restored. 


WEIGHT ABOVE SURFACE OF EARTH. 

If, on the other hand, it were possible 
for a man to ascend above the earth’s at- 
mosphere he would still be subject to the 
attraction of the earth (see diagram IV), 
but the force would decrease inversely as 
the square of his distance from the earth’s 
center, so at a distance of two radi, or 
8,000 miles from the earth’s center, a man 
weighing 150 Ibs. at the surface would 
weigh only one-fourth as much as at the 
surface of the earth, or 37% lbs. Ata dis- 
tance of six radii, or 24,000 miles, from the 
earth’s center, he would weigh 4% Ibs., and 
at a distance of about 12% radii, or 50,000 
miles, his weight would be only one pound. 
If the distance should be increased to four 
times this amount, or 200,000 miles, his 
weight would be decreased to one-sixteenth 
of lis weight (at 50,000 miles)—or one 
ounce. , 


ASTRONOMICAL QUESTIONS AND 
ANSWERS. 

Question 1. What is the sidereal system 
and sidereal time? 

Answer l. (a) The terms sidereal sys- 
tem, stellar system, and sidereal universe, 
are all synonymous and refer to the organ- 
ized system of the stars in which our solar 
system is a single unit. The stars do not 
move in a haphazard manner but are gov- 
erned by some definite law and purpose 
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and organized into some great system. To 
this system belongs the Milky Way as well 
as practically all the stars, both visual and 
telescopic, the great irregular gaseous neb- 
ulae, the globular star clusters and loosely 
formed moving star clusters, such as the 
Hyades and Pleiades groups. It is not 
yet known whether the spiral nebulae are 
subordinate units in the sidereal system to 
which our sun and his satellites belong, or 
whether they are external systems or ex- 
ternal universes independent of our own 
sidereal system and units along with it in 
some vaster system. 

Answer l. (b) Sidereal time is “star” 
time as distinguished from solar time or 
“sun” time. A sidereal day is the interval 
between two successive passages of the me- 
ridian across the same star. The sidereal 
time of any place on the earth is zero when 
the meridian of that place crosses the ver- 
nal equinox (point of intersection of the 
celestial equator and the ecliptic), which is 
chosen instead of a star as the point of ref- 
erence for sidereal time. A “solar” day is 
the interval between two successive pas- 
sages of the same meridian across the center 
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Why Not Earn$35.00 to100 A Week 
As A Mechanical Draftsman? 


“Get into the profession of big pay and Rapid Advancement with the help of 


the school that has started hundreds on the Road to Success. 
help you.” 
Claflin, President, Co- 
lumbia Schoo! of 









Home In Spare 
Time 


You don’t have to stop 
work or leave home in or- 
der to become a trained Drafts- 
man. Through our practical 
home study Training we will 
teach you Right in Your Own 
Home so that you will soon be 
able to qualify for a good posi- 
tion at Big Pay. We will continue to 
instruct anc help you until we know 
you have the knowledge necessary to 
succeed. 


No Previous Training 
Necessary 


Right now—TODAY—there are open- 
ings for thousands of Draftsmen in 
the Government Departments, indus- 
trial concerns, and the big engineering 
offices. One department alone recently 
called for 1,800 draftsmen. With this 
tremendous demand has come a big 
increase in Salaries. 


Draftsmen Are Getting $35 
to $100 a Week 


with big chances for even better pay 
as the demand grows. By enrolling 
NOW for our practical Home Study 
Course in Drafting you can quickly 
qualify for a position as Draftsman 
and by properly applying the principles 
we teach. 


You Have a Chance to Be- 
come a Chief Draftsman 


and get to the very top in this fasci- 
nating profession. Our course will 
give you just the knowledge you need 
to make good as chief draftsman when 
your chance comes. 


Peace Calls For More 


Draftsmen 


With the problems of reconstruction 
facing the nation the demand for 
draftsmen is even Greater Than Dur- 
ing the War. All big engineering, con- 
struction and manufacturing projects 
must first go through the drafting 
room before the workmen can com- 
merce. You can help in the work of 


reconstruction and secure a Big Salary 
with excellent opportunities for ad- 
vancement. Prepare now and be ready 
when the demand reaches its height. 





I am ready to 


Roy C. 


Drafting. 


We Will Help You Secure a 


Position 


as soon as you complete our course. 
We have already placed hundreds of 
our graduates in good paying positions 
and are constantly in touch with vacan- 
cies for which Draftsmen are Urgently 
Needed. Government Departments 
and Private Concerns are continually 
calling upon us for our graduates be- 
cause they know that our instruction 
produces draftsmen of the caliber 
they need. 


Thousands of Men Wanted 
Right Now 


Drawing As soon as you en- 
Outfit roll you will be sent 
FREE our special drawing 


outfit FREE so that 
you will be sure to 
have it to work with while taking the 
course. This set will be yours to keep. 
You are not asked to return it after 
completing the course. 


Illustrated Book of Partic- 
ulars Sent Free 


Fill in the coupon below—send it to us and 
we will send you FREE a copy of our illus- 
trated book telling all about our practical! 
Home Study Course and how you may secure 
our instruction at once on Easy Terms so 
as to quickly qualify for one of the Big 
Positions Now Open. 


~~~ Mail This Coupon To-day © 


Columbia School of Drafting 
Dept. 1053, 14th and T Sts., N. W. 
Washington, D, C. 





Without obligation to me, please send me 
your illustrated book telling how I can secure 
your complete Home Study Course, the 
FREE DRAWING OUTFIT. and your help 
in securing a position as Draftsman. 
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SEND FOR FREE CATALOG 


There are over 2000 iilustrations‘of Dia- | 
monds, Watches, Jewelry, etc. What- 
i — select ua be sent, all ship- 

ng c es prepald, 

PYou see and examino the article | 
“gn In your own hands. 

f satisfied, pay one-fifth of Jarchere i 
price and keep it; balance divided intoeight 
| equal amounts, payable monthly. , 
IBERTY BONDS ACCEPTED 


ie hn 4 ‘s al ray Bi, _ ; 
= eee Our Catalog illustrates 

ae i and describes ali stand- 
koe ard world-renowned 





























Watches—solid gold 
and gold filled cases. 
Splendid bargains in 25-[ 
year guaranteed Watches 
on credit terms as low as 


$2.50 a Month 


a a | 
Special Bargains 
Diamond La Val- 

ieres = = = = $10up 
Loftis7-Diamond Solitaire 
lus Pins $75 up 
Diamond-Set Birth 
Month Rings - = Aup 
Diamond Brooches - 7 up 
| Diamond Eer Screws 26 up 
Binet Cras 18 
$50, $75, $100 ond up. Wrist vi u up 
4 rist Watches - - 20 up 
EASY CREDIT TERMS Watchea Gold Filled 15 ae 


WE HAVE BEEN IN BUSINESS OVER 60 YEARS 


0 Fri The Nationa] Credit Jewelers 


Dent, D.22 
BROS & CO. iss 











Diamond Rings 
Beesittul Geooine Dia 
mind Rirgr, any style 
Y 14-K. aeolid grald maunting, 
Wifilert tel vyaliesat Be! 















STORES IN LEADING CITIES 








=== Build and Fly os 
a a Model of the = 
NC - 4. @ 


This new “IDEAL” Model Aeroplane is a dandy—the 
celebrated Naval-Curtiss Seaplane, first to cross the 
Atlantic Ocean—a strictly American, ’*plane every 
American boy will want to build. 4% feet across the 
Planes and a true, scale-model duplicate of the real 
NC-4. Guaranteed to rise from the water and make 
a_perfect filght under its own power, Get a set of 
“IDEAL” Accurate Scale Plans, including Building 
and Flying Instructions, and build this wonderful 
Model Aeroplane right away. 

Plans and Instructions for Buitd- 50 

ng a 4% foot Modei NC-4 JUC 

Other Plans and Instructions at following prices, 
all sent postpaid: 

DE HAVILLAND BATTLE PLANE. .350 


Curtiss Military Tractor .........ce0. 250 
Bleriot Monoplane .......cceccccccces 25e¢ 
Nieuport Monoplane .,..........s.00. 25¢ 
Taube Monoplane .........ccccceseess 250 
Cecil Peolo Racer ......ccccccccvecce 25¢ 


“IDEAL”? Model Aeroplane Construction Outfits, con- 
taining all parts and materials needed to build these 
Model Aeroplanes, are sol 
Goods and Department Stores. 

Ask for them at your store. 
“IDEAL’’ Model Aeroptane Catalog, 48 pages, 


5c postpald. 

IDEAL AIRPLANE & SUPPLY COMPANY 
Established in 1911 

{59-161 Wooster St., New York City 


Charéing Batt ate 


PROFITS (Charding Batteri 
FOrYOU (eis 


With the HB Lighting and Battery Charging Set 
you can make your own electric lights for as low 
ag 2c per KW, and make a profit frum ra 
$100 to $150 per month on battery charg- 

ing. Anyone can easily operate without 
experience. Sturdy, dependable, eco- 

nomical to operate from line-shaft or 

your engine. 


Small Payments Put This Money-Maker 
In Your Shop 
Profits pay for 


Balance on easy terms. 
outfit. Absolute Money-Back Guarantee. 
Ask our Service Department shout 
proper size for your needs Pin 
this ad to your letterhead and 
bag TODAY for informa-  , 
tion, 


HOBART BROTHERS COMPANY 
Box 92E, Troy, Ohlo 


Successful Manufacturers 
Sinee £893 


B zoox on AVIATION 


— mi Learn of the great opportunities in thia ..ew 

. $1,000,000, 000 industry. Thoosands of men needed. 
bymeil—free book tella how. Write at once. 

Nat. Aero Inst., Dept. 744Z,916S. Mich. Av., Chic. 
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ELECTRICAL EXPERIMENTER 


of the sun. As the sun appears to move 
eastward among the stars about one degree 
a day the solar day is longer than the side- 
real day by about four minutes, the time 
that is required for the meridian of the 
place to turn thru an angle of one degree 
and “overtake” the sun. Since the sidereal 
day is four minutes shorter than the solar 
day the stars appear to rise four minutes 
earlier and to come to the meridian four 
minutes earlier each successive evening. 

Question 2. Please name and locate a 
few double and multiple stars. 
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Answer 2. An interesting multiple star 
is Epsilon Lyrae, now visible in the con- 
stellation Lyra about 2° N. E. of Vega (on 
the meridian 9 p. m. Aug. 30). The two 
wider components are 207 seconds of arc 
apart and can be distinguished as separate 
objects by persons with exceptionally fine 
eyesight. Each of these components is it- 
self a double star and can be separated with 
a three-inch telescope. Beta Lyrae, about 
6° S. E. of Vega, is not only an interesting 
multiple star but also a remarkable vari- 
able with a period of nearly thirteen days 
and a range of one magnitude. 

There are several interesting doubles in 
addition in this constellation, which is a fine 
field for a three-inch telescope. 

Beta Cygni, about fifteen degrees to the 
southeast at bottom of Northern Cross is a 
most beautiful double. 

In the constellation Delphinus, known as 
Job’s Coffin, are two fine doubles, Gamma 
and Alpha. This constellation is a small 
diamond-shaped group of stars about 30° 
to the southeast of Lyra. 

In the constellation Scorpio (in southern 
skies in. August west of meridian in the 
early evening) are three interesting dou- 
bles, Sigma, Beta and Nu. Sigma is the 
Star just north of Antares, the brilliant red 
star in this constellation. Antares also has 
a greenish companion, but it takes a four- 
inch telescope to separate it. Nu and Beta 
are about ten degrees northwest of Antares. 








| 200,000 Horse- | 
power in One Hour 
(Continued from page 409) | 


will go out of its way or take a round- 
about course. However, it notifies the sys- 
tem operator; subsequently these warnings 
either distoutinue, or the rapidity of the 
signals increases as the storm approaches 
or dies out. With this storm, however, it 
was different ; it approached with hurricane 
velocity, and when about one-half to one 
hour away the bell strikes every minute. 
This now became a positive signal that 
the storm was about to break, and that 
within a very short time. The fires in the 
boiler room, which have been banked up 
to the present time, are now let loose and 
coaled up. Within a short time “steam is 
up” in the boilers. The system operator 
now, by means of telephone or other forms 
of annunciators, directs the starting of the 
gigantic reserve generators, so that every- 
thing will be in readiness should the storm 
break. Now the auxiliaries are started. 
The system operator is warned by the bell 
ringing continuously, and the device, which 
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rf Adventures of the 
i 


| : a Auto Wheel Coaster Club 


Y The Circus Parade 


Jim, the Club Captain, is a great one for 
new ideas, When the circus hit town last 
week, he said the cAuto-Wheel Coaster 
Club “ought to march in that parade.” 

So we all took our -Auto- Wheels down to 
the show-lot, and when the march gtarted 
we joined in. We hitched on to the biggest 
elephant in the show and followed along. 

We didn't have to decorate those <Auto- 
Wheels. They're good-looking to begin with. 
And they ran along just as smooth as autos. 
You should have heard the crowd cheer 
when we passed. “ Biggest 
Hit in the Whole Parade,” 
the folks said. And after 
it was over five fellows 
came up and wanted to 
know where they could get 
cAuto- Wheels. Jim sent 
them to the local dealer, 
and they are going to join 
the Club. Jim has sent to 
The Buffalo Sled Co.. for 
FREE Club Caps for them, 
like ours. 


BOYS:— DO YOU WANT 
WAGONS LIKE THESE ?f 
The Auto-Wheel Coaster is a 
wonder—smooth-running, strong, 
speedy. The Auto-Wheel Con- 
| yertible Roadster is two wagons 
in one—can_be changed from a 
Coaster to Roadster in a second. 
Send us three dealers’ names, 
telling which one handles the 
Auto-Wheel. We'll send you 
Free Felt Pennant and Booklet. 


The Buffalo Sled Co., 


163 Schenck Street, 
N. TONAWANDA, N. Y. 
(In Canada: Preston, Ont.) 












On 


— 
We 
































“It is one of 
my favorite 
magazines. I | 
enjoy reading. | 
ztoevery 


month.” 
< ST to 
get ac- 


quainted” 
send a dollar 
and receive 
the next four 
numbers of 


The PHOTO-PLAY WORLD 


Contributions by leading authors 
Beautifully illustrated, handsomely printed 
By the year $3.50—35 cents a copy 


Trial Offer: 4 numbers for $1 


(Foreign postage 50 cents extra) 
THE DOWNS PUB. CO., Bulletin Bldg., Phila., Pa. 
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Noiseless Target Practice 


Fit your .22 with a Maxim Silencer and get 
no end of fun this su iumer practicing in your 
buck yard and on your Vacation. 


AXIM SpLENCER 


A BETTER MARKSMAN 








$5.00 















It eliminates recoil and all noise of FREE 
the report, and steadies your aim. BOOK 
Direct from Dealer or Factory $5.00. 
Write for Free Book of Stories. aS 








MAXIM SILENCER Co. 
89 Homestead Ave,, Hartford, Conn. 
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has finished its overtime work, is now 
short-circuited. There is no further need 
of warning. The city becomes enveloped 
in darkness equal to that of night. Sud- 
denly the storm breaks and together with 
a downpour of rain comes the click of so 
many light sockets and the pull of so many 
chains, and we think no more of it. The 
“juice” is there and we have light. 

We never realize how those fellows up 
at Waterside station have to work in order 
to supply this demand. There is the crasi- 
ing of many huge switches, as extra feeders 
are put into operation, and finally as a last 
resort powerful storage batteries are 
thrown into the circuit so as to supply the 
city with its increasing demand for elec- 
tricity—and this has been done with no in- 
convenience and without bravado. Thanks 
to the Edison service) New Yorkers were 
able to work at their offices as late as de- 
sired, while the house and theater lights 
blazed forth by the hundred thousand. 








Electric Cookery— 
A Snap! 
By Grace T. Hadley 
(Continued from page 412) 











oven switches on High for fifteen minutes 
in advance, Bake paste fifteen or twenty 
minutes on High heat. 

Quick Coffee Cake—-Turn oven switches 
to High before preparing cake. Sift to- 
gether twice one pint of flour with one- 
third cup of sugar, three heaping teaspoons 
of baking powder, one-half teaspoon each 
of salt and cinnamon. Mix toa soft dough 
with one cup of milk stirred into a well- 
beaten egg. Add four tablespoons of melt- 
ed butter and spread in a buttered shallow 
pan. Sprinkle over with granulated sugar 
mixed with cinnamon. Bake on lower 
grate from twenty to twenty-five minutes, 
turning switches to Medium for last ten 
minutes of baking. 


Date Muffins —Cream three tablespoons 
of butter with three of sugar and add two 
well-beaten yolks of eggs, then three- 
fourths of a cup of milk and two cups of 
pastry flour sifted with three scant tea- 
spoons of baking powder. Beat well and 
add the stiffly beaten whites of the eggs 
and a cup of dates cut into small pieces. 
Turn oven switches to High twenty min- 
utes in advance and muffins should bake in 
from twelve to fifteen minutes with switches 
left on High. 


Advantages of Electric Ranges. 


The modern electric range is really a 
triumph in beauty of design and workman- 
ship. Clear white enamel walls and oven 
door panel, bright nickel trimmings make 
this type of range a source of pride and 
joy to the particular housewife. There is 
so much labor saved. There are no black 
bottomed pans and pots to be washed, hence 
there is a great saving in the matter of 
cleaning up after tha cookery process. 
The easy control and perfect regulation 
of the heat establishes dependable tempera- 
ture conditions. Best of all is the satisfac- 
tion of doing good cookery in the most 
modern way. 

“I would not be without my electric range 
for anything,” is the verdict of Mrs. Mod- 
ern Housewife. 

A Dinner Prepared in Automatic Electric Range. 


Chicken, 3 lb.; pudding, 1 quart; baked 
potatoes, six. Place in upper oven; current 
2. thirty-five minutes. Wattage should be 
875. 


ELECTRICAL 
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Scenes from the Universal Film ‘'Heads Win!" 


66 ub 99 | 
Heads Win! | 


Traffic jammed at the rush hour! Crowds thronging station _ || 
A mile of stalled trains! 
close and all because down in the power house something had gone_ |} 
wrong and nobody knew what—until Jim came to the rescue. i 


Each night thousands are seeing unfolded on the screen the thrilling story —_{/ 

ea, who, in the hours after supper, with the help of the Inter- jj 
national Correspondence Schools, had put a trained head on his shoulders | 
—a head that knew what to do in an emergency. | 
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The swing-bridge would not |} 


There are thousands of Jims in real life. You will find them in offices, shops, stores, fic- | 


tories, in mines and on railroads. 


For in every city and town and in every line of industry 


there are men who have gained in spare moments, with I. C. S. help, special training in the ll 


work of their choice. 


There are men like Jesse G: Vincent, who 
rose from a toolmaker's apprentice to inven:- 
or of the Liberty Motor; men like Joseph G, 
Tynan, the laborer who became the world’s 
greatest ship builder; men like Robert E. 
Ramsay, the clerk who became editor of Ad- 
vertising and Selling. There are carpenters’ 
helpers who became architects, bookkeepers 
who became general managers, men and boys 
who rose from nothing at all to responsible 
positions at splendid salaries. 


It’s simply a question of training. Your hands 
can't earn the money you need, but your head can 
if you'll give it the chance. ‘‘Heads win” every tlme! 


More than two million men and women in the last 
28 years have iet the I1.C. S. help tnem win better jobs, 
make more money, enjoy happier homes. Over one 
hundred thousand right now are turning their spare 
momentsto profit. Hundreds are starting every day. 


Can you still go on, putting in your days at the 
same gr nd, getting the same pay envelope with the 
same insufficient sum, keeping u 
against 2 soarin 
your part coul 
whole life? 


It is easily possible for you to have the position 
you wantin the work you like best. to have a salary 
that willgive you and your family the kind of a 
home, the comforts, the littie luxuries, the enjoy- 
ments that you would like them to have. No matter 
what your age, your occupation, your education or 
your mMeans— you can do itt 


All we ask is the chance to prove it. That's fair, 
isn't it? Then mark and mail this coupon. There's 
no obligation, and not a penny of cost. But it may 
be the most important step you ever took in your 
life. Take it now/ 


the constant fight 
cost of living, when a little grit on 
be the means of changing your 


_ _ __** THERE'S MONEY INIT” a 
SAL=LEARN TELEGRAPHY&Ai: 


“___MORSE AND WIRELESS—-—-— 


——~ee_soae ee ee, 6 eee @ ee = © Oo eee © 6 cee wm cee 2 ow ee cs oe ee ee ee 


TEACH YOURSELF 





when writing to advertisers, 


[ heweweeveeal on OUT HERE — — — 


NTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 6198, SCRANTON, PA, 

Explain, without obligating me, how I can qualify for 
the position, or in the subject, ore which [ mark Ke 
i ELEOTR 1Cal, ENGINEER SALESMAN SHIP 

Electric Lighting and itye. ADVERTISING 

Electric Wiring Window Trimmer 

Telegraph Engineer Show Card Writer 

Telephone Work Sign Painter 


MECHANIOAL ENGINEER Railrood Tratnmen 


Mechanical Drafteman ILLUSTRATING 
Machine Bhop Practliee Cartooning 
Aoceenier = ~ oe 

a8 Engine Operating tenegrapbeor and lot 
CIVIL ENGINEER ett Pub. Accousnen 


TRAFFIC MANAGER 
Rallway Accountant 
Commercial Law 
GOOD ENGLISII 
Teacher 
| Cemmon Sehool Subseote 
'\Mathematice 
CIVIL SERVICE 
Rallway Mail Clerk 
AUTOMORILE OrERATIXG 
PLOMRING 4ND fEaTINe Anto Repairing 
Sheet Metal Worker Nevigation Spsotsh 
AQGHICULTURR French 
Poultry Katelng itallas 


| Surveying and Mapping 
MINE FOREMAN or ENGQU 
STATIONARY ENGINEEI 
Marine Engineer 
Ship Drafteman 
ARCHITECT 
Contractor and Hnitder 
4rohltectors! Draftaman 
Concrete Builder 
Structural Engineer 


Textile Overseer or Baupt. 
ONEMIST 


* Present 
Can cere 


Street 
and No. 





Canadiana may eend this coupon to 
International Correspondence Schools, Muntreal, Canade 










in half the usual time, at trifling cost, with the 
wonderful Automatic Transmitter. THE OMNIGRAPH, 
Sends unlimited Morse or Continental meesages, at 
any speed, just a3 am expert operator would. 


Adopted by U.S. Gov't. Catalogue free. 


OMNIGRAPH MFG. CO. 
39L Cortlandt St. New York 


4 styles, 


training again open to 

' E. | civilians. Over 3000 

men trained for elec- 

trical indhastelen in Sa of more than a quarter 

of a waoturr. For men of an-bition and limited time. 
Condensed course in Elertrica] 

gra ae 


ENGINEERING °°: 


secure gil [<silicons 2od promotions. Theoretical and 
Practical Electricity, Aiathematics, Steam and Gas En- 
gines, Mrchsitical Drawing. Students construct dynannde: 


install wiring ani 
IN ONE YEAR 


test electrical ma- 
chinery. poner ea 
ee comple 
" ‘Thoroughly equipped fireproof dormi- 
tories, dining hall, laboratories, shops. 
Write for catalog. 27th year opens 
October 1, 1919. 


BLISS ELECTRICAL SCHOOL 
260 TAKOMA AVENUE, WASHINGTON, D.C. 


Says the Master Mechanic. The Greb 
Automatic Grip Puller is a One-Man 
Puller—Quick-acting, strong and sim- 
pie in the extreme. May be locked in 
any desired Dosition. A combination 
of two or three arms. Heavy Duty 
Size capacity 1” to 18”’—Junior size 
capacity 1” to 7”. Two sets of jaws 
furnished with each size. 

If your 


Ten Days’ Trial 3!,,3°% 
jobber does not have them we will send you 
one. Try it ten qd Jf not satisfactory, 
return to us and we will refund zee money, 
We also make the GREB RIM 


THE GREB CO., 230 State Chit, ‘BOSTON 
Learn Autos and Tractors 


Wonderful opportunities constant- 

ly offered trained men; we train 

you thoroughly to start your own 

5 <2 business or make good money as 

feriil. motor expert, driver, shop fore- 
man, etc, 


enables 














au good. Catalog Free. 
Cleveland Aurtobile eee ZAI. , Cleveland, 0, 
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‘ when others fail. Made 
P1STONRING J aap different. Give results 


no other ring can. Write fot booklet. Order from 
nearest Jobber, or write dir 
NO-LEAK.O PISTON RING CO., Baltimore, Md. 
Beware of Imitations, See that NO-LEAK-O is on 
EVERY PACKAGE 


os 


Simple, 
Sturdy construction. 
Low cost of up-keep 
and operation. Can- 
tilever springs in rear. A” ‘ 27 H. p. Pas 
comfortable E-Z riding re Seth aN base 

1 erly 1 
Dealers Wanted ‘en TNeEoae Gece aaron 
newspaper advert sing in dealers’ territory, Wonderful opportunities. 
Write or Wire NOW. 
THE SENECA MOTORCAR R CO., 49 Seneca Factory, FOSTORIA, OHIO 


up 
On market 5 yours Over 
10,000,000 in use. Every 
set guaranteed. Popular 
thru service. Don’t re- 
bore cylinders. ‘‘NO- 
LEAK-O’’ makes good 
































“BIG MONEY savihes FOR anal 


=a Used and rebuilt motereyeles, ing! ad twins, 
$25 to $100. Uned b bicycles, $6. 00; tan: 
eae, $10. A 8 guaran 






BH mac teed | 
working order. New bi- | 
prices motorcycles at Fac- | 

ces. You save dealers’ 
Motorcyc 









OEE Plone 


These phonograph needles Semj - Permanent Silvered 
replace steel needles, play NEED LES 


50 to 100 times and are 







used on ALL MAKES of steel needle records. 
Economical, convenient, improve tone, and 
preserve records. 30¢ per card of 5, 40c in 







Canada. Write today for FREE sample. 


Sonora Phonngraph Sales Company, Inc. 
GEORGE E. BRIGHTSON, President 
279 Broadway, Dept. G, New York Toronto: Ryrie Bidg. 


BUILD A $100 
PHONOGRAPH 


Assemble your own Phonograph 
Do it yourself easlly. 
Have the finest machine. 
Astounding saving. We 
glve you the phonograph 
secrets. Complete instruc- 
tions 10 cents. 


ELECTRO MECHANICAL PARTS Co. 
160 N. Wells St. CHICAGO 


i 


Want to Make Money? F220 fo, ue 


July and August 
Sale By Mail. You’ll save many dollars on your summer 
purchases of Cameras, Jewelry, Auto Supplies and Travel- 
ing Goods, 


DAVID STERN COMPANY 
1027K Madison St., CHICAGO, U. S. A. 


PQTAM SS SS 


50 diff. Belgium (large - color), China, Jamaica, 
Vortugal, Venezuela, 100 

packet, 20c; 1,000 welt ’ mixed, 40c; 100 var. 
U. S., 50e: 1,000 hinges, (0c; Agts. wanted, 50%. 
List free. F buy stamps. L. B. Dover, Overland, Mo. 
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Carrots, spinach, turnips, in three-cluster 
utensil. Current on fifteen minutes. Watt- 
age 213. 

Food cooks in both ovens one and a half 
hours. 

Make coffee in electric percolator,: four 
cups; 167 watts. 

Princess Pudding.—Two-third cup but- 
ter, one cup sugar, one large cup flour, 
three eggs, one-half teaspoon baking pow- 
der, small glass cider. Rub to smooth 
cream butter and sugar, add eggs one at a 
time, beating few minutes after each addi- 
tion; add flour sifted with baking powder 
and cider; put into mold well buttered, set 
in Sauce pan in some boiling water; steam 
thus one and a half hours; turn out on 
dish carefully; serve with lemon sauce. 

Tapioca and Cocoanut Pudding.—One 
cup tapioca soaked overnight, one quart 
milk, yolks four eggs, whites of two, one 
cup sugar, two tablespoons grated cocoa- 
nut; bake one-half hour. Make frosting of 
whites of two eggs, three tablespoons sugar, 
two tablespoons grated cocoanut; spread 
over pudding when baked. Set in oven 
until light brown. 


DINNER 
Asparagus Soup 
Pseudo Roast Chicken 
Carrots Espagnole 
Baked Tomatoes or Potatoes 


Salad 
Whipt Cream 
Demitasse 


Pseudo Roast Chicken.—To. avoid cold 
storage chicken and yet have it tender, try 
the “pseudo roast.” Take the cleaned fowl, 
place it in kettle of water already heated to 
boiling. Simmer gently in boiler oven, cur- 
rent low, until chicken meat becomes ten- 
der; twenty minutes before mealtime baste 
chicken with butter and place in oven, cur- 
rent on High until golden brown. 

Carrots Espagnole—Boil and mash thru 
a colander two or three bunches of carrots; 
beat into them melted butter, pepper, salt 
and cayenne or paprika; add two eggs well 
beaten and grated cheese to taste; bake in 
mold and serve turned out on a hot dish; 
garnish with parsley. It should be as light 
as a souffle. Cook carrots in boiler oven. 
Bake tarts, tomatoes or potatoes, chicken 
and carrots eSpagnole in large oven. 

Electric luncheon to Northwestern Elec- 
tric Equipment Co. by Edison Electric Ap- 
pliance Co., Hotpoint Division, January 10, 
1919. Menu for forty-five guests: 

Celery Olives 
Chicken Soup Wafers 
Roast Beef, Meat Sauce 
Potatoes and Peas in Cream 
Sweet Corn in Ramekins 
Raisin Bread Sweet Rolls 
Head Lettuce Salad 
Plum Pudding, Hard Sauce 
Coffee Cheese Straws 
Van Dyke Cigars 


Prepared on electric range by Miss Bell, 
of the Minn. Gen. Elec. Co. 


Fruit Tarts 


10 cans soup........... 469 watts 
18 Ibs. roast beef...... 2325. 
1%4 pks. potatoes...... 1188 “ 
2 cans peas, 5 cans corn. 300 “ 
6 loaves bread......... 1,000 “ 
5 doz. rels........... 700“ 
50 portions pudding.... 1,275 “ 
70 cups! coffee. ........ 52a = 


At 4 cents per kilowatt-hour, this gener- 
ous repast was prepared entirely at a cost 
of 31 cents per person. The operation was 
in charge of Miss Bell, of the Minn. Gen. 
Elec. Co., with one assistant, and not only 
were they on the job only ninety minutes, 
but the task found them just as sweet and 
clean as tho they had never seen a kitchen. 

Total wattage was 7,782, or 172.9 per 
person. How was it done? By utilization 
of one great essential in successful range 
operation—stored oven heat. Of four sur- 
face burners only three were used to a 
current consumption of 2,682 watts. 
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REFINED PHONE SERVICE 


High "ower Brien tic Receiver 
Earpiece fet tuned to the ear. 
It can’t confuse nae fatigue. 
Absorbs shocks, improves the 
Hearing and conserves time. 
For Busy, Deaf, Nervous. Pri- 


vacy and ’Noises. Guaranteed 
to suit. (Check or Oo. D.— 
Export $2.20). No Agents, 


Evolution Phone Company 
48 Greenwich Ave.. New York City 


| SECURE A MOTOR-CYCLE AT 
_LOW COST 


by putting a RELIABLE STEFFEY 

4 MOTOR on your wheel. Easy to 
attach. Costs less to run than an 

* expensive motorcycle, Write at once 
and secure low factory prices. 


STEFFEY MFG. CO. 
Deot. E, 5025 _Bro: Brown St.___ St.. Phttadolphta, 


SAVE 14 ON AERIAL WIRE 


| Special sale of No. 12 or No, 14 Copper 


30c per (00 foot roll . 
50c per 200 foot rofl 
4G Add 7c for Postage charges, 
1? Send 5c for our big illustrated catalogus 
oe snowing ae Cs alee bargains for elec- 
sy trical 
ELECTRICAL SPECIALTY COMPANY 
Dept. E—48 So. Front St.. Columbus, 0 
Dept. E—-128 So. [ith St, Phila, Pa. 


Pa, 





STORAGE BATTERIES 
ARE GOOD—TRY ONE 
Paul M. Marko & Co., Inc. 


1402-1412 Atlantic Ave. 
Brooklyn, N. Y. 





158 Genuine Foreign Stamps—Mexican War 
Issues, Venezuela, Salvador and In- 10c 
. dia Service. Guatemaia. China, etc., only ° 
00 all diff., fine, 15c; 200 all aiff. , 25c, FINEST 
APPROVAL SHEETS 60% to 80% A 

” Buy Stamps. 


Big 72-vage Lists FREE! We 
° Bet os OB ea. Q E. HUSSMAN STAMP" CO. Dept. 67 


ST. LOUIS, MO. 








The peehest Paid Profession By rien 
in a few months of home study 


ai Internatio j acteureante ayste 
FREE BOOK Dept. 39J, naire: Mich. Ave. zee 


Learn Watchwork, Jewelrywork and 


. A fine trade commanding a good sal- 
Engraving ary, and your services are always 
in demand. Address HOROLOGICAL Department, 
Bradley Institute, Peoria, Ill., for our latest catalog. 





AND UP. ALL MAKES. SAVE $25 TO $50 on 
ee adeeeroreserres the well- ‘known’’ Young Process. 

for low cash—iapreliment or rented. Rental nenlice 
on purchase p Write for full detaile and eraniee: 
Free trial. DURE TYPEWRITER CO., Dept. 822, Chicego 
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$200,000 RADIUM INSTITUTE TO 
TREAT CANCER. 


The establishing of a splendid Radium 
Institute for Cancer Treatment is being 
built at Los Angeles, Calif., by King C. 
Gillette, of safety razor fame. The insti- 
tute is being established for the study 
and treatment of neoplastic (tumor and 
cancer growth) diseases. It will be the 
only one of its kind in the West, and will 
employ upwards of $150,000 worth of radi- 
um. Mr. Gillette is to be president of the 
institution, and Dr. Rex Duncan will act 
as medical director. 

In his announcement recently Dr. Dun- 
can, who has just returned from the East, 
where he studied the use of radium at 
Johns Hopkins, Harvard and Cornell can- 
cer research institutes, stated that the Los 
Angeles institute will use more radium and 
radium therapathic equipment than can be 
found in all the other territory west of 
the Atlantic Coast. The building “L” will 
cover an area 65x38 and 50x36 fect. In 
addition to its offices and elaborately-equipt 
laboratories, it will have a large uumber 
of beds for patients who find it necessary 
to remain at the institute for a time. 

“The purpose of this institution,” said 
Dr. Duncan, “is to provide unexcelled facil- 
ities for radium therapy, and the study 
and treatment of neoplastic disease. The 
benefits to be derived will be available to 
all requiring such treatment, and a fee 
consistent with the financial condition of 
the patient will be charged. Any profits 
earned above those required for the proper 
maintenance and equipment of the institu- 
tion will be devoted to scientific and re- 
search work.” 


WORLD’S BIGGEST TURBINE DY- 
NAMO—100,000 H. P. 


(Continued from page 401) 


chine is combined with the flexibility and 
reliability of three regular independent 
units. 

The: entire control of this turbine, to- 
gether with all the others in the power 
house, is centered at an electric switchboard 
located in a room in the upper part of 
the power house. Here, by merely operat- 
ing a few dozen small keys, resembling 
telegraph keys, the operator starts and 
stops the turbines in accordance with the 
demands of the transportation system, dli- 
rects the current into various circuits as 
required, makes special connections to meet 
emergencies, and in other ways keeps New 
York constantly on the move. The re- 
sponsibilities connected with this work can 
hardly be over-estimated, since a_ single 
error might tie up half of the city’s ele- 
vated, subway. and surface lines. 

In addition to this human control, a sys- 
tem of governors has been devised. for 
the large turbine that automatically takes 
care of almost every possible contingency. 
In consequence, the machine practically 
runs itself and one of the things that strikes 
a visitor is the fact that workmen are 
rarely seen on the power house floor. 

For the technical reader the following 
details will be of interest. Superheated 
steam enters the high pressure element at 
205 lbs. pressure and dividing into two 
portions is exhausted into the low pressure 
elements at 15 lbs. pressure. From the 
low pressure elements it goes into the 
condensers in which a 29-inch vacuum 1s 
maintained ; 826,000 Ibs. of steam are used 
per hour for the maximum load, and the 
water rate is below 11 pounds of steam 
per kilowatt-hour. The generators are each 
rated at 20,000 KW _ continuously and 
23.500 KW for two hours. Three-phase, 
25-cycle current at 11,000 volts is delivered 
to the substations. The floor space oc- 
cupied by the entire turbine is only 52x50 
feet and its height is about 20 feet. 


Photos Courtesy Westinghouse Elec. & Mfg. Co. 
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LIONEL STRONGFORT 


‘*Or. Sargent, of Harvard, declared 
that Strongfort is unquestionably the 
finest specimen of physical develoP- 
ment ever scen.”” 


You will gain 


youth with you. 


physical condition 1S. 
interests you. mail and I 
personal information. 


AND MENTAL ENERGY.” 


penses to get a copy. 








thing and it will surely help you to broader, bigger, 
better things and a great deal more happiness. 


To know what Strongfortism can do for you, 
send for a copy of my book, “PROMOTION AND 
CONSERVATION OF HEALTH, 


enclose three 2c stamps to cover mailing ex- 


LIONEL STRONGFORT 


Physical and Health Specialist 
1033 Strongfort Institute NEWARK, N. J. 








AILING under the name of man. You know the 
truth if no one else does—vou know what you 
lack—what you need. You may hide it from 

others in a way, but you can’t hide it from yourself. 
Are you a victim of any pernicious habit that you 
wait to get rid of? Have you a spark of ambition 
left to be the man you once were, to be the man you 
ought to be? Are you an easy victim of every little 
ailment that comes along, going around without snap 
or ginger, losing ground when you ought to gain it? 
Then wake up and be a man, not a misfit. Deserve 
the name of man; be vigorous, virile. It makes no 
difference if you are a physical wreck, if you join 
hands with me, I’ll make you the kind of man that’s 
wanted, the kind of man needed, the kind of man 
looked for, sought for, bid for all the time, and it 
wall be done without drugs, or tonics or stimulants. 

You will gain in vim, and vigor; your muscular 

power will increase in flexibility and strength, your 
nervous system fortified to renew its energy, not 
bolstered up for the time being, to fall back below 
the level it was, as it does when you resort to drugs 
or medicine. 


You married men come across to yourself—get 
the pep and ginger and tingle of life into you. You 
are not living for yourself alone; you need dash, 
spirit, the enterprise you used to have. Regain and 
maintain your vigor; I'll show you how. 


You business men—overworked, did you say? 
You are not doing half as much as you ought with 
your experience. Never mind, there is a way to get 
back your aggressiveness, to be right in the fight 
and enjoy it. You can double your percentage of 
real worth as a man, and enjoy life as you ought to 
be able to do. 


_ You young man—think of your future—how about 
it—are you fit for marriage—are you qualified—do 
you feel it in your soul—are others sliding by you 


doing more—getting more than you are? I know 
what is dragging you down, what is keeping you down, and it 
is time, high time, that you Stop. No one can abuse nature 
and succeed; others tried it and failed miserably. Do you want 
to be a failure, or even worse than a failure? Then come to 
me; I have helped thousands; physically, mentally, morally. I 
will help you; I will make you the kind of young man that is a 
credit to any community— will make you so that your progress 
in any undertaking will be easier. Just be frank and above 
board—tell me your troubles. I will guide, direct and point 
the way; the natural way for you to achteve what I have said— 
Nature’s way. ou can stop the drain on your system, you 
can be free from bad habit, gain muscular tissue, be strong, 
virile, erect in carriage, courageous and likeable to all you meet. 
Let me be your guide. your teacher. I have pupils all over the 
world, learning a system of Health, Strength, moral courage 
building, known as 


Strongfortism 


Under my methodical system and the plan of practicing Strongfortism, you men 
ean build your body up in symmetrical proportions as nature intended you to be. 
greater confidence in yourself, and compel others to have more 
confidence in you—it, best of all, brings you success—that you can call success, 
capped with the glow of health and the 


supreme joy of living. You can keep your 
no matter what mistakes you have 
made, or what your present physical condition is, or 
what ailment or disorder you have—youthful errors, 
vital losses, devitalizing habits, poor memory, Con- 
stipation, rheumatism, no matter what your present 
See that coupon, check what 


FREE CONSULTATION COUFON 


me your book, 
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Mr. Lionel Strongfort, Newark, N. J.—Please send 
“PROMOTION AND CONSER 
VATION OF HEALTH. STRENGTH AND MEN- 


j u helpful = TAL ENERGY,’’ for postage of which I enclose 
It al one you poe 3 three 2-cent stamps. I have marked (X) before 
will n s the subject in which I am interested. 0333 
= . Colds .. Insomnia .. Youthful Errors 
s ..Catarrh .. Short Wind .. tmPotency 
= .. Asthma ..Flat Feet .. Gastritis 
: Z ahi See ‘ Deer core 
s . Headache sorders ..Poor Circulation 
STRENGTH . .. Thinness ..Constipation ..Skin Olsorders 
IT 18 FREE—Just 3: .. Rupture ..Billjousness .. Despondency 
» ; -Eemeago . - Temple Eiger : eae ie 
: .. Neuritis .. Indigestion ..Lung Troubles 
SEND AT ONCE. : .. Neuralgia _.Nervousness ..Inereased Helght 
= .. Flat Chest ..Poor Memory ..Stoop Shoulders 
: .. Deformity ..Rheumatism ..Muscular 
= (describe) .. Vital Losses Development 
= Namie ..c. that ren . i fas Pewee gebhape «nam saes bade « « 
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Lightning Racer Experl- 
mental Model. This is 
t a toy. it is a prac- 
geientiic flying 


— model, guaranteed to 
hundreds of feet: resigned and built from the oo 
selected materials, by Model Experts. This alg 8 
and our famous ‘“‘Montauk Flyer’ are the only 2: 
Tae Model Aeroplanes guaranteed to fly 500 ft. sell- 
@ for lesa than $5.00. Th*: model, shipped with 
monoplanes detached, ready and guaranteed to_ fly, 
$3.75 prepaid. Send stamps for circular describing 
this wonderful model. 
Biueprints of the following models 1-2 actual size 50 cents post- 
pai U.8 


Bierlot Racer, files 600 ft. Manhattan Racer, files 2000 
erlot Racer, files 600 ft. Manhattan : 

tt. «Montauk Flyer, flies 500 ft. 3 ft. Curtiss or De 
Haviland Biplane, 75 cents each, postpald. 

HEC Flying Boat guaranteed to rise from the water and 
fly 500 ft. Two sheets blueprint $]1.00 postpaid U. 8. 


HEC AEROPLANE CO., 300 E. 49th St., N. Y. G. 


Send Only 12c 


(Stamps Coin) 


And I will send you a copy of my valuable 
booklet. 


‘‘Hints to Music Loving 
Owners of Talking Machines’’ 


Tells you how to take care of your machine and 
records, preserve the life of both, and gives many 
pointers to improve the tone of your instrument and 
inereaso your enjoyMent of it, Instructs on tbe care 
of the motor, cleaning, speed adjusment, care. of the 
needles—in fact every thing you should know. Send 
120 today and the booklet will come by return mail. 


J.H. ELLIS, Box 882, Milwaukee, Wis. 


Patentee & Manufacturer, Ellis Harmonious Reproducer 








USE HB BALL BEARING 
_- ELECTRIC MOTORS | 


| SAVE ON POWER BILLS—GET BETTER POWER. 
HB Ball-Bearing Motors supply better power than 
gas engine or steam engine, and cost less to operate. 
Amply designed for hard service, trouble proof, ab- 
solutely reliable. Ideal for factory, garage or machine 
shop. Best service at lowest cost. 
$20 Brings You Any HB Motor. Balance on Easy 
Terms. Sizes ! to §5 h.p. Choose 
to Suit Your Needs. 


our. service 

advice-—-F REE. Simply state what 
machinery willbe run and type of cur- 
rent available. Let ua plan your power 
system for best results at least cost 
Pin this ad to your letterhead and mail 
TODAY for full information. Ask also 
about H& Battery Chargers, Geneora- 


tors, etc. 
nee BROTHERS COMPANY 
Ox 
Succesasui Manufacturere Since 1393 


RY-T0-RIDER 


ig SAVES YOU MONEY 
= Buy direct and save $10 to $20 ona 
rae bicycle. RANGER BICYCLES now 
ig: icome in 44 styles, colors and sizes, 
mai Greatly improved; prices reduced, 
yi. Other reliable modele $16.78 up. W 
DELIVER FREE to you on ap 
and 30 days trial and riding teat, 
Or Re ener eee 
ev: ng new in bicycles sune 
4 Gries. Write for it. 
;) TIRES, lamps, wheels, parts 
“supplies at half usual prices, = 
| Oo not buy a bicycle, tires, or 
B ond ies Fogo get our eee 
Ie ‘ait new offers,low prices and liberal 
ae (mtorr, A postal brings everything, 
Lighted ‘| Vj EA CYCLE COMPANY 
Motorbika Nay Ti Dept. G107'Chicago 


35 Miles 


per hour 

















Boys, Build This Car. This nifty 
little car driven by gasoline motor, 
can be built by any boy. Parts are 
furnished by us and are very 
cheap. nd 26c for building 
Rate and price list of parta show. 

how to build this lad’s car, 







Is Record 

of this ——— 

Car SYPHER MFG. CO. 
(66 Warren Street 


TOLEDO, OHIO. 





ALL THE PARTS & PLANS 
50 CENTS PREPAID. 
Don’t Send Stamps 


Made ina JIFFY, flies around your d 
Maiden very NIFY Ya toy oa wontdmicavd.” 


NIFTY NOVELTY & TOY CO., Newark, N. J. 
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Under-Water Sur- 
veying by Reflected 


Sound Waves 
By H. Winfield Secor 
(Continued from page 405) 





to the greater sound conducting properties 
here presented, the velocity of sound wave 
propagation thru water being about 4,700 
feet per second, or somewhat over four 
times the velocity of sound traveling thru 
air. Otherwise the sound waves in water 
behave much the same as they do in air, 
giving all the echo, reflection and diffrac- 
tion effects and other well-known phe- 
nomena with which we are all familiar. 


AUDIBLE AND INAUDIBLE SOUND WAVES. 


Mr. Ries has spent a great deal of time 
on research in the physics of sound wave 
propagation and reception, and one of his 
startling statements was the fact that in 
time of war or for certain other reasons 
(where multiplex or selective communica- 
tion might be required in a constricted body 
of water), it then becomes possible to apply 
his sound surveying and detecting system 
by means of inaudible sound waves, 1.€., 
sound waves pitched either above or below 
the normal register of the human ear. The 
human ear normally does not detect the 
presence of sound waves at below eight 
vibrations per second nor higher than six- 
teen to seventeen thousand per second, al- 
tho among radio operators it is common to 
“hear” at a higher limit of audibility—30,000 
vibrations per second. The buzz of the 
beetle’s wings is in the neighborhood of 
16,000 to 17,000 vibrations per second, and 
this is about as high a sound as the average 
ear will note, unless specially trained. This 
particular detail is unusually interesting 
to us, for if audible sound waves have to 
be relied on to detect an enemy submarine 
for instance in war time, then the enemy 
might hear the sound waves. 

By means of specially sensitive apparatus 
well known to engineers and physicists, it 
is possible by several distinct means to thus 
utilize for the purpose of solving the loca- 
tion of a distant object under water, by 
sound wave triangulation sounds above the 
audibility of the ordinary ear. Mr. Ries 
has devised apparatus which. will not only 
detect such sound waves at two points on 
the base of a triangle, but also record 
them. 


As Mr. Ries pointed out, it is a simple 
yet not commonly known fact of everyday. 


physics that a sound that is inaudible to one 
person may be audible to another person, 
all depending upon the structure of the 
outer ear and the thinness and elasticity of 
the diafram in every case. It has been 
proven by scientists that there are a per- 
fect multitude of sounds surrounding us all 
the time of which we have no cognizance, 
simply because our ears do not ordinarily 
respond to these abnormal frequency 
sounds. For example, there are certain in- 
sects which make sounds inaudible to ordi- 
nary persons, and thus it is believed that 
they carry on communication betwee1 one 
another. Furthermore, simply because we 
do not hear a sound, such as produced by 
Mr. Ries’s 20,000 to 30,000 cycle survey- 
ors, while listening at the receiver con- 
nected to a submerged microphone, is not 
a reason why our ears would not under 
proper conditions pick up and interpret that 
sound to the brain. If the form of the 
outer ear, i.e. the shell of the ear, were 
properly formed with regard to its length 
and angle, quite possibly the diaframs of 
our ears would respond. Therefore, it be- 
comes apparent that to hear a certain sound 
is certainly a case of ultra-mechanics, or 
building a sufficiently sensitive apparatus to 
hear a certain sound or range of sounds. 
(Continued on page 457) 
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a 
The Electric Safety razor makes Shaving a 4 
pleasure, Blade vibrating 7,200 times a minute § 
cuts the beard smoothly and without slightest § 
pull or irritation—feels like a gentle massage. 

Can be used with or without electric | 


Mesersoftte Lek-Tro-Shav spet weft 


A barber says—‘Have shaved for years and have 
never used any shaving device near its equal.”’ 

A home user says—“The most pleasing shave I’ve 
ever had in my life. Shaves my face closer than I 
used to shave, but there is no after irritation or itl 
effects as I usually get from another razor.’’ 

No. | Made for use from Light Socket. 
No, 2 Made for use from Dry Battery. 

Write for illustrated circular describing Lek-Tro- 

Shav Safety Razor fully, 


VIBRATING ELECTRIC RAZOR Co. 
~ Dept.122. Omaha, Nebr. 









INSTRUCTION ON THE 
ELECTRICAL SLIDE RULE 


On account of a number of men who 
have applied for instruction on the use 
and application of the electrical slide 
rule, we have selected the best rule 
for the purpose and prepared lessons 
which 


enables one to thoroughly 
understand how to handle it. We 
furnish a high grade rule in a leather 
case with the course of instruction. 
The charge is small. If interested 
write us. 


BURGESS ELECTRICAL SCHOOL 


745 E. 42nd Street, Chicago, Hlinois 


Send To-day for then 
“Electrical Worker's Friend” 
ectrical Workers [rien 

drawings with complete instruc- 

tions for rewinding and reconnect- 

Or write for full particulars of this valuable book. 
SMITH & SMITH PUBLISHING CO. 


An electrical book of 66 motor $ 3 50 
ing “A.C. motors. Special at 
1524 LOWRIE ST., N:S., PITTSBURGH, PA. 





Telegraph Pictures| 
BY ELECTRICITY a 


Complete sets of two machines of this 
marvelous equipment at ridiculously| 
low prices. Instructive, mystifying 
and useful. This picture of President 
Wilson was telegraphed by these ma- 
chines. Will transmit pictures, maps, 
drawings and hand writing. Picture 
telegraphing is the coming science. 
Write today. 


J. LEISHMAN CO. Dept.T Ogdeo, Utah | 








Get up-to- dute in Hovusz Wrm- 


® ° 
i ING! Save Tre. MONEY, 
Cc ric ] a I aBOR and MATERIAL by using 
' our 98 GENUINE BLUE PRINT 
DRAWINGS, containing ajij the 
latest diagrams and connections known in house wiring—every diagram 
and ee up-to-the-minute as used by first clase electricians 


Aa mueatn ELEcrer 

an C is 

form of a flexible book [9 x 12} for convenience jn using on the job. 
nd for them, and if they don’t make you more efficient as a wireman 

Senay will Ge ce hea dette et aye pc crecton, votre Liem and 

money ® refun — an’t @ withou s 

DOLLAR postpaid. Send for clreulare on other sete of drawings. 


PATENT SPECIALTY COMPANY 
P. O. Box No. 583 San Francisco, Cal. 


EXPERIMENTS 


In—Science, Electricity and Invention 
256 Pp., by P. Edelman, $1.50 Ppd. 


Here is the big illustrated 
how to make and do it book you want. Full of 
stunts, home laboratory wonders, models, etc. 


Edelman Publishers, 1802 Hague Ave., St. Paul, Minn. 


TAMMERER 


Send 10 cents for my remarkable 
book, “‘How To Stop Stanimering.’’ 
Kill the fear of stammering. 
Re education the key. 

The Hatfield tnstitute, 109 M, Dearborn St., Chicago, til. 
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‘Don't Lose Your Rights 


Before disclosing your invention to any- 
one send for blank form “Evidence of 
Conception” to be signed and witnessed. 
A sample form together with printed in- 
structions will show = just how to work 
up your evidence and establish your rights 
before filing application for patent. As 
registered patent attorneys we represent 
hundreds of inventors all over the U. S. 
and Canada in the advancement of inven- 
tions. Our schedule of fees will be found 
reasonable. The form “Evidence of Con- 
ception” sample, instructions relating to 
obtaining of patent and schedule of fees 
sent upon request. Ask for them,—a post 
card will do. 


Edited by { 
H. Germsbach == 


this Department ublish such matter as is of interest to inventors and particularly to 
cHBN% wikis are fa doubt 4s toicertain Patent Phases. Regular inquiries addrest to “Patent Advice” 
cannot be answered by mail free of charge. Such inquiries are publisht here for the benefit of all 
readers. If the idea is thought to be of importance, we make it a rule not to divulge all details, in 
order to protect the inventor as far as it is possible to do so. 
Should advice be desired by mail a nominal charge of $1.00 is made for each question. Sketches 
and descriptions must be clear and explicit. Only one side of sheet should be written on. 


























Developing an Idea’ 
By Nelson Hall 


EARLY every one at some time 

gets an idea that he would like to 

develop if he knew it was worth 

while. That is if the field is not 

already covered or paralleled. It is 
always a burning question with inventors to 
know what has or is being done along the 
line of his idea. In these days when 1m- 
provements are being made so fast that the 
patent office issues over a hundred patents a 
day, it is not uncommon to find, much to 
the inventor’s distress, that some one has 
covered his cherished idea with a patent 
or come near enough to be an interference. 
Realizing the time and money spent in de- 
veloping, the litigation involved in inter- 
ference or overlapping of claims, and the 
disappointment that comes from an inven- 
tion which has little or no market value, 
the following information is being offered 
to those who are developing ideas. 

When an idea occurs give it some time 
and attention. Lay it out in the mind as 
much as possible, make rough sketches 
until a clear mental picture is fornted. 
Building models or samples 1s always very 
instructive and aids much in producing a 
working article. At any rate think it out 
so it can be drawn or some one can be 
directed to draw it or build it if it is a con- 
struction, or go thru the sequence of oper- 
ations if it is compounding or manipulating 
drugs or chemicals. / 

When the conception is developed sufh- 
ciently that it can be seen thru all the oper- 
ations and the parts are in fair proportions, 
make a complete assembly drawing showing 
very clearly the new parts, improvements 
and the novelty. Also write a brief con- 
cise but lucid description to accompany the 
drawing, and take these before a notary 
public and have one or more of your 
friends who understand the drawing and 
description sufficiently to identify them sign 
as witnesses. If a model has been made 
photographs of it should accompany the 
drawing and description. This is much 
stronger evidence, because it’ shows that 
work has actually been done in developing. 
By these papers and the date affixed by 
the notary public a record is made that will 
be taken in court should it ever be needed. 
Very often the date of conception is of the 
utmost importance in establishing the pri- 
ority of claims. 

Do not conclude that such documents 
make it umnecessary to take out a patent, 
for such is not the case. Should any one 
secure a patent on the same idea, tho your 
conception antedated his, it would cost a 
lawsuit to establish your claims. If too 
much time had elapsed from the time of 





* Owing to the fact that this special article by 
Mr. Hall is running this month, the usual “Patent 
Advice’? Questions and Answers will appear next 
month. 


the witnessing the court would consider 
yours an abandoned idea unless you could 
produce evidence of your developing. One 
should not delay taking out a patent. He 
should file his application as soon as he 
knows the idea will work, can be manufac- 
tured and marketed. But before one de- 
cides how well his idea will work, how suit- 
able it will be for manufacturing and how 
well the buying public will receive it, some 
very careful thinking technically and pains- 
taking sounding among manufacturers, 
prospective users, and salesmen are re- 
quired. 

Every one meets people in several walks 
of life during each twenty-four hours of 
the day, and some of these may have Just 
the information desired. By a little artful 
juggling of words the conversation can 
usually be shifted to the desired topic and 
run something like this if, let us say, a tire 
iron is the idea under consideration: 

“JT just saw (in mind or the mental pic- 
ture which was worked out in getting the 
idea into a working form) a man repair- 
ing a tire with a very unique tool. The 
way he rolled that four and a quarter over 
the rim beat anything I ever saw, and when 
it came to replacing it was just as easy.” 

“What kind of tool was it? I have seen 
several and have a very good one with my 
car. 

“It was about eighteen inches long with 
a peculiar shaped hook at one end that 
slipt under the tire and hooked on the 
rim, giving an unusual amount of leverage. 
I understand that it is new and is going 
to be put on the market soon.” 

By carrying the conversation further an 
opinion can be formed whether or not this 
man who is a user of a car and a prospec- 
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tive buyer feels the need of a new tire iron. 
Sounding out several such men gives a fair 
idea of how keenly the public feel the want. 
This is very essential, from a financial point 
of view. It is possible for an invention to 
work perfectly, be a good manufacturing 
proposition and still not be received favor- 

ably by the public. i 

Often the original patents have expired 
before the public realized the merits of the 
invention. This was the case with the type- 
writer. Offices needed the typewriter, but 
there were no operators, and it was only 
after a long and tedious delay of develop- 
ing operators, educating the public, and per- 
fecting the machines that they became uni- 
versally adopted in practice. Many of the 
original experimenters were dead before 
typewriters found their way from the in- 
ventor’s shop. 

Parallel with this is the modern steam 
turbine. Mr. Parsons’ original patents ex- 
pired before the turbine was considered se- 
riously as a prime mover by the engineer- 
ing profession. Mr. Parsons received his 
returns not from his patents but from his 
advanced knowledge gleaned from the ex- 
perimental work which became a priceless 
asset in his later engineering practice. All 
this goes to show how important it is for 
the inventor to realize the condition of the 
public’s wants. Many an inventor has been 
obliged to abandon an improvement be- 
cause he could not stay in the game until 
the public realized its merits. Financial 
backers are liable to lose interest and with- 
draw their support if they have “come in” 
expecting a quick turnover, and it takes 
several seasons instead. Inventors are 
prone to be too optimistic about the pub- 
lic’s receptivity of their invention and to 
paint such glowing pictures of success that 
their organization is sorely disappointed 
with the volume of business and the finan- 
cial headway made in a given time. 

If one meets a salesman he can adjust 
the conversation to get an idea of the sell- 
ing capacity of the article. Will the article 
be bought or sold? It has been said there 
are no life insurance policies bought—they 
are all sold, and sold by personal solicita- 
tion of salesmen. One can describe the ar- 
ticle and the plan he has for selling as if he 
were considering taking an agency himself 
and ask the salesman for his opinion. 
“Knights of the Grip” are always ready to 
pass an opinion, pick up a side line, or 
while the time away in conversation, so he 
will tell of any similar article that he may 
have seen and how it was marketed. If 
he is favorably imprest, remember him 
for the future selling force. He may cite 
to you several ways of marketing this from 
cases that have come under his observa- 
tion. It is a very good plan for the in- 
ventor to have a feasible selling plan worked 
out before trying to interest capital. 

From a manufacturer one can get some 
idea of the probable cost of production, 
necessary equipment, etc. The cost of man- 
ufacture is always more or less a stumbling 
block, but it is one of the three great ques- 
tions that investors always ask. These are: 
What dpes it cost to manufacture, what 
does it sell for, and how long will it take 
to get it going? One can, if he likes, sub- 
mit the whole article to a manufacturer 
and have him bid on it. But it is prefer- 
able to see what the cost of standard parts 
will be from a trade catalog, get bids on the 
other parts from screw machine works, 
stamping concerns, or others specializing in 
making parts. They will bid on the part 
in any quantity named from a blue print. 

There is a type of man that one is bound 
to find in his travels, namely, the man with 
a lot of ideas. He will quickly commence: 

“T'll tell you what I would like to see 
and what I would buy if I could find it. I 
believe it can be done. It’s a wonder to me 
some one has not done it already.” 

Such a man is often wide awake—he sees 

(Continued on page 473) 
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Under-Water Sure 
veying by Reflected 


Sound Waves 
By H. Winfield Secor 
(Continued from page 454) 
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We remember one scientific investigator 
who could hear sounds as high as 38,000 
cycles per second. 

As Mr. Ries demonstrated, it is very re- 
markable how accurately a sound can be 
located, such as a blast from a whistle, if 
two short curved horns about one and one- 
half or two feet long are held tightly 
against the two ears, as shown in one of 
the accompanying illustrations. Should 
someone sound a whistle quite a distance 
away and you then swing your head from 
side to side, you will quickly ascertain that 
there is one certain position which will be 
found to be at right angles to the direction 
from which the sound emanated, in which 
a maximum response will be heard. It 1S 
possible that this method could be used to 
inake a simple range-finder for military or 
other requirements. A very beautiful prin- 
ciple of pure physics was further men- 
tioned at this juncture, and one that proba- 
bly not one person in ten thousand ever 
thinks about. It deals with sight instead of 
sound, and the principle of triangulation is 
clearly illustrated thereby. Mr. Ries said: 
“Show me a good artist or draftsman and 
1 wall show you the man who possesses 
abnormally separated eye-balls.” This does 
not mean the eye-balls are divergent or 
convergent as in stigmatism, but that two 
normally straight eyeballs, having the most 
accurate observation possibilitiés, of ex- 
treme importance in all perspective draw- 
ing and painting, was here enhanced by the 
fact that the possessor of such a pair of 
eyes had a longer base for his triangulation 
of sight on a given object than the average 
man, or one whose eye-balls were spaced 
abnormally close. This fact is brought out 
pointedly by referring to the accompanying 
iustrations. If you are familiar with the 
laws of simple geometry and trigonometry, 
or else with the operation of the range 
finders now in use by the Army and Navy 
gunners, you will see that the reasoing 1S 
correct, and of momentous import indeed. 


Mr. Ries’s Under-Water Sound Detector. 


There are two general methods by which 
Mr. Ries’s highly perfected system of 
surveying may be carried out by means of 
sound waves. In the first method it may 
be applied in charting or surveying a given 
body of water and ascertaining the forma- 
tion and character of bottom. In this case 
it is only necessary to provide at the receiv- 
ing Or measuring station a beam of known 
length on the extreme ends of which are 
placed two of the improved sub-aqueous 
microphones with balanced diaframs, per- 
fected by the inventor. A sound project- 
ing horn is sounded at pre-arranged in- 
tervals, and readings are taken as the 
apparatus is moved’ from point to 
point. In order to measure the range 
quickly, the two pivoted microphones are 
connected by means of gearing or rods 
with a calibrated dial placed in the center 
of the beam supporting the microphone 
sound detector. This dial moves propor- 
tionately to the movement of the micro- 
phone, and always gives the appropriate 
reading for identical angular positions of the 
microphones. The diaframs of Mr. Ries’s 
subsea microphones are accurately balanced 
against the water pressure by comprest air, 
the pressure of which is automatically va- 
ried to a nicety in proportion to the pres- 
sure of the water, which, of course, 1n- 
creases as the depth of submergence is in- 
creased. The horns fitted on to the front 
of the microphones may also be attuned to 
a certain frequency. 
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Where it is not possible to utilize a distant 
direct source of sound, as in measuring the 
distance of an iceberg, etc., then reflected 
sound signals are used. As afore-men- 
tioned, a powerful siren or bell is now placed 
midway between the two microphones, and 
this is operated in the following manner: 
By means of an automatic double contact 
switch when the siren or submarine bell is 
sounded, to send out the originating sound 
signal, the circuits of the receiving micro- 
phones are automatically disconnected so 
that the powerful sounds being transmitted 
are not picked up, which would prove con- 
fusing, if for no other reason. After the 
signal has been sent out for a few seconds, 
the switch is thrown to “receiving,” and the 
microphone circuits are re-connected. By 
this time the sound has died away at the 
transmitting station, and is being propa- 
gated toward the distant point from which 
the reflection is sought. After a few sec- 
onds, and during which time the pivoted 
beam supporting the two microphones js 
swung back and forth continually, a sound 
will be heard which is the echo, if there has 
been a reflection of the sound, and of 
course, if there is no reflection or echo, 
then no sound will be heard. The distance 
which the echo has traveled can be checked 
by a stop watch or other chronometer, di- 
viding the time elapsed in seconds before 
the echo is heard, by two, and then multi- 
plying this value by 4,700, which gives the 
range in feet. This is not necessary, how- 
ever, as the automatic range reading scale 
connected to the two pivoted microphones 
is calibrated to give both the distance and 
position directly, once the beam has been 
swung so as to be at right angles to the 
point of the original sound, or in the pres- 
ent case the point from which the echo was 
reflected. 

One of the accompanying views shows a 
diagram of Mr. Ries’s differential sound 
receiver for this purpose, and its operation 
Is very ingenious indeed. A differentially 
wound telephone receiver is used, provided 
with two windings or coils, one of the re- 
ceiver coils connecting thru an induction 
coil as shown to one microphone, while 
the second receiver connects thru another 
induction coil and shunt circuit to the sec- 
ond microphone. What happens when a 
sound is received, is interesting. No sound 
is heard at all in the receiver, for the fol- 
lowing reason:—When the microphones 
have been properly focust and the sounds 
localized and picked up in each microphone 
unit are equal in strength, then the cur- 
rents passing thru the induction coil cir- 
cuit to the two differential windings in the 
telephone receiver are arranged so that they 
neutralize one another, and as a consequence 
no sound is given forth by the receiver 
diafram. 

An exceedingly important and timely ap- 
plication of Mr. Ries’ invention is that 
brought about by the World War that is 
now happily ended, namely, the location and 
recovery of many of the numerous and 
costly warships and merchant vessels sunk 
by submarines, mines, etc., amounting, ac- 
cording to recent estimates,* to more than 
18,000,000 tons out of a total world tonnage 
in 1914 of 42,000,000 tons. Among the 
original purposes which Mr. Ries had in 
view in devising his apparatus was the loca- 
tion and salvage of vessels and the pre- 
liminary study and charting of their posi- 
tion and condition, from the surface, by 
means of the reflected sound waves which 
were brought to a focus upon and caused 
to travel in exploration along the entire 
exposed part of the vessel, and also over 
the ground on which she lay. In this man- 
ner not only the exact depth and position 
of the ship is ascertained without the use 
of a diver, but every part of the ship is 
plotted as the survey proceeds. A three- 
funneled steamship, for example, with the 
widely separated sound receiver horns 
brought to a spot focus upon it, will give 

* See article in “Sci. Amer.’’. July 19, 1919. 
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mae | hie Send 25e for Tag with your name on and instruc- 


tions, Returned if required. Exp. Key Tag Co., Cohoes, N.Y. 
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three characteristic echoes as the pivoted 
exploring arm is moved. 


Ries Balanced-Flame Sound Detector. 


In this case two manometric flames, as 
shown in the accompanying illustration, are 
separated by an opaque partition inside of a 
ventilated glass bell or other cover. The two 
flames are adjusted .to burn with equal 
brilliancy, and pneumatic comprest air tubes 
provided with appropriate needle tips are 
placed at the side of either flame. These 
two pneumatic tube systems, which are used 
to cause either of the flames to vary or 
quiver, are suitably connected to the two 
receiving microphone-telephones. | While 
the microphones in this case are being fo- 
cust, there will be a fluctuation of the 
flames until the beam is accurately focust 
and the sounds of the telephones are of 
equal strength, when the flames will be- 
come balanced, and each will burn with 
equal brilliancy and shape. 


An interesting experiment, which the 
reader may like to conduct, is that of caus- 
ing a focust sound wave to be propagated 
across a room, and then listening for the 
focust ray. This will demonstrate one of 
the principles on which Mr. Ries’s inven- 
tion works. To perform this experiment, 
all you need is a common garden variet of 
watch, such as a dollar Ingersoll, which 
gives a good healthy tick, and this may be 
placed in a parabolic or other reflector, or 
even a china oatmeal bowl. 


Experimental Under-Water Signaling System. 


All that is required for making this 
experiment is a water-tight tin box, in 
which is mounted a small buzzer. This 
buzzer may be soldered to the inside of the 
metal box, which may be a cocoa tin. The 
two wires carrying battery current to the 
buzzer are carried ont thru the top of the 
container thru a piece of small rubber tub- 
ing. Where the rubber tube enters the 
box the joint may be tightly sealed by the 
liberal application of hot sealing wax. The 
lid of the box may be sealed tight by thor- 
oly waxing with paraffin. 

The receiver is of the microphone type, 
and any electrical experimenter will be 
able to make this device very easily with 
a little ingenuity. There are several ways 
in which it may be done. The first requi- 
site is a sensitive carbon microphone. A 
Skinderviken microphone button, which is 
complete in itself, may be used, attaching 
it firmly to a ferrotype (iron) diafram 
about 234 inches in diameter. It is best to 
place solder over the nut on the water 
side of the diafram to keep the inner cham- 
ber of the receptor thoroly water-tight. 
The receptor may be mounted on a piece 
of pipe or a metal rod, so as to be sus- 
pended over the stern of a rowboat or 
launch, and provided with a handle so that 
the microphone and its attached metal horn 
can be swung in different directions. One 
side of the circuit may be completed thru 
the metal suspension of the microphone ap- 
paratus, and the other side of the circuit 
thru an insulated wire leading up above the 
water thru a rubber tube. All joints 
around the microphone should, of course, 
be made water-tight, but this is not very 
much trouble where a simple experimental 
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H P INDUCTION 
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60 cycle, single phase, 
1750 R. P. M. 
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Battery Charging 
Outfits 


For use on 110 volt, A. C., 60 H P 110 volts 
cycle, single phase current only. : e2 eA. C., 60 

80 watts, 8 volts, , 
19 dtaperis : $4 &- 50 4. ee 





150 watts, $0 volts, 
S amperes . $68-50 

180 watts, 15 volts, 
10 amperes . $68: 50 


WASHING MACHINE MOTOR 
$00 watts, 30 volts, 
Tancets _ $94.50 
All outfits complete with switch- 


Buitable for oper- 
ating Small Come 
pressors, Coffee a 
Grinders, Bottle 
Washers, Lathes 
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Money Order. We 
will send C. 0. D. 
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What 15°", You ‘s" Nation's Capital 


The little matter of 1S$c¢ in stamps or coin will bring you e Pathfinder 


Washington, the home of the Pathfinder, ts the 
nerve center of civilization; history és ’ being 13 weeks ontrial The Pathfinder is an illustrated weekly. published at 


made at this world capital. The Pathfinder's 
lilustrated weekly review gives you a clear, im~ 
partial and correct diagnosis of public affairs 
during these strenuous, epoch - making days. 


apparatus is under consideration. The 
microphone diafram should be fitted with 
substantial rubber gaskets on front and 
back, and then the base of the horn and 
the rear casing of the microphone thoroly 
bolted together to form a compact whole 
by means of a number of small stove bolts 
Or machine screws and nuts placed around 
the perifery of the chamber, as shown in 
the drawing. This is due to Christian 
Berger. 

An ordinary 75-ohm telephone receiver, 
or a pair of them, are connected up with a 







the Nation’s center, for the Nation; a paper that prints all the news ofthe 
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ready to try out the transmission of sound Wading River Mfg.Co. 6172 Broadway, Brooklyn, N.Y. 
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MURDOCK 
No. 55 


2000 OHM 3000 OHM 
DOUBLE SET DOUBLE SET 


$400 $500 












Your Decision 


is good enough for us. If, after 
trying a set of MURDOCK No. 
55 ‘phones, you decide that they 
do not suit your requirements, 
send them back and get your 
money. We are certain that you 
will say that these ’phones are 
the best value in the world. 
Guaranteed to be as sensitive as 
you require, more reliable than most, 
and as serviceable as any. They com- 


pare very favorably with sets costing 
from two to three times as much. 


ORDER YOURS NOW 
BULLETIN !19A describes these 


‘phones and a complete line of thor- 
oughly good experimental apparatus. 
Send for a copy. 


WM. J. MURDOCK CO. 


55 Carter Street 
CHELSEA, MASS. 
221 Second St., 
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CORE WIRE 


We have been fortunate in securing thru 
auction several tons of guaranteed pure, 
double annealed Norway Iron Core Wire 
and are selling this wire to “Experimenter” 
readers 


At Pre-war Prices, 20cts. ]b. 


This wire is just the thing for spark coils, 
transformers, etc., and it is, of course, a 
very much more superior product than the 
usual iron wire. 


We have only one size left: 
4 INCHES LONG. 
Thickness about No. 21 B and S 


If this size should be too long we advise cut- 
ting the wire down yourself by means of shears. 

As long as the supply lasts we offer this wire 
as described above to our customers at the very 
low price of 20e a pound.. Add postage or we 
will ship express collect. Order at once. 


Electro Importing Co., 231 Fulton St., N.Y.C. 
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*‘Audions on A.C.” Correction 


In the article entitled “Operate Your 
Audions on A. C.,” by Elliott A. White, 
published in the July issue of the Etec- 
TRICAL EXPERIMENTER, page 234, an error 
occurred in the statement of the formula 
in the center column of page 234. The 
multiplying factor in the numerator of the 
equation should have read 6.25 instead of 
625. Also the second line at the top of 
column three should have read 1 ampere 
instead of 0.5 ampere. 

We are pleased to add the following 
information contributed by Mr. White 
since the publication of the original ar- 
ticle, and which we believe our Radio 
friends will be very glad to procure, espe- 
cially in view of the high technical stand- 
ing of the author, who was formerly 
Radio instructor at the Carnegie Institute 
of Technology. The additional informa- 
tion follows: 

“If the tubes of the rectifier are of the 
high internal impedance type, they must 
pass at least as much current as is required 
by the plate circuit of the receiving tubes; 
and if the tubes of the rectifier are of 
the low internal impedance type (such as 
the G. E. Co.’s Tungear tube), a current- 


ry 











De Forest 


Defends 


limiting resistance should be inserted in 
the lead from the middle of the transformer 
windings T3 T4, to protect the tubes. As 
the filaments of these tubes require only 
2 volts, but a correspondingly heavy cur- 
rent, the transformer windings T5 T6 
would have to be wound for 2 volts with 
heavy wire. There is another simple way 
of connecting the rectifier to the trans- 
former, whereby all the windings are in 
series and the plates in parallel, but to 
avoid confusion this method is not given. 
Any connection or design adopted by the 
experimenter is satisfactory, so long as it is 
adapted to the kind of tubes used, whether 
they are transmitter tubes, receiver tubes, 
commercial tubes, or home-made ones.” 


TRENCH USE OF TELEPHONE 
WIRE. 





Telephone wire is the sine qua non of 
the trenches. It is used to hang pictures 
on the walls of the dugouts, to mend cots 
and to make them. Men who have been 
“over there” have said that frequently sol- 
diers have stopt in their pursuit of the Hun 
to gather bits of telephone wire lying along 
the blood-soaked fields of No Man’s Land. 





(Continued from page 428) 


gave off torrents of negative electricity. 
This discovery was made before anything 
was known of electrons, but Dr. Fleming 
had persisted in his efforts, directed to- 
wards rectifying alternating high frequency 
currents, and eventually by an exceedingly 
pretty contrivance, was able so to control 
and study the current as to suppress all 
the oscillations in one direction by the 
Fleming valve. This was improved on 
later by Mr. Marconi, and the present 
three-electrode valve, with its contrivances 
for audio-magnification, three times re- 
peated, was finally evolved. Two currents 
being coupled and exalting each other 
made an exceedingly sensitive detector, 
and the lecturer remarked that this might 
be tested by placing the receiver and the 
transmitter se a telephone together, when 
all the little noises in the room were picked 
up and a whistling sound produced. Thus, 
with the modulation of the waves to the 
human voice, the problem of radio-tele- 
phony was solved, and great developments 
were to be expected. 


“Conversation with ships would be prac- 
ticable, as man to man in the same room, 
and also Trans-Atlantic telephony. The 
Premiers of the Dominions would, he an- 
ticipated, be able to take part in a cabinet 
meeting in London by vocal intercourse, 
tho their bodies were thousands of miles 
away.” 

The protest of Dr. de Forest is con- 
tained in the following letter: 

Editor of Morning Post, 

London, England. 

Sits 

I have just read the paragraph in your 
issue of February 25th entitled “The Fu- 
ture Telephone,” a resume of a Cantor lec- 
ture by Prof. Fleming. Prof. Fleming’s 
lectures have usually been so clear and in- 
structive that I am astonished to see him 
now quoted as having made statements 
widely at variance with well known facts. 
In the recent testimony before Mr. Justice 
Spencer in the unsuccessful attempt before 
his court by the Marconi Company experts 
to prolong the “Fleming valve” patent it 
was admitted by the Marconi experts 
(Prof. Fleming himself being present at 


; the trial) that the Fleming valve did not 


amplify, that it only rectified the weak cur- 
rents received in wireless signalling. 

As a matter of fact, well known to radio 
engineers, the true Fleming valve has it- 
self been of exceedingly small value in 
the modern wireless art. And Fleming did 
not improve it. It 1s a three-electrode va- 
cuum tube, called by myself, shortly after 
its invention, the “Audion,” which, if I may 
say it in all modesty, has brought about 
all those wonderful advances in radio sig- 
nalling. 

The Audion and not the Valve made 
possible the trancontinental wire telephony 
—the Audion and not the Fleming Valve, 
used as an oscillator at the transmitter, 
and as detector, and then amplifier at the 
receiver stations made _ possible trans- 
oceanic radio telephone in 1915, and again 
this year between New Brunswick, N. J., 
and the S. S. “George Washington” in 
Brest Harbor. 

I cannot believe that a scientist of Prof. 
Fleming’s standing would knowingly lend 
his name to any deliberate attempt to mis- 
lead the public in stating, or artfully in- 
ferring that Marconi improved the Flem- 
ing valve and produced the three-electrode 
device. Neither do I believe that a paper 
of the standing of the London Morning 
Post would knowingly lend its columns to 
any unfairness or pettiness in withholding 
the credit due an American inventor, altho 
there always has been and there still is 
plenty of evidence to show such an unfair 
and petty attitude on the part of certain 
British interests, especially in the United 


States. Marconi had no more to do with 
inventing a_ three-electrode device or 
Audion than the Kaiser, altho both 


have made good use of it, since an Ameri- 
can produced it and demonstrated its lim- 
itless possibilities. 

In the interest of fair play and scien- 
tific fact, I ask you to publish this com- 
munication. (Signed) Lee pe Forest. 


CORRECTION NOTICE. 
Courtesy for the photographs used in illus- 
trating article entitled “Airplane Antenna 
Reels” on page 324 of the August issue, 
should have been given to Emil J. Simon, 
Inc. 


You benefit by mentioning the “Electrical Experimenter”’ when writing to advertisers. 
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THE HEART OF THE WIRELESS 
ON THE NC ’PLANES 


Also used on the Vickers Vimy 
Trans-Atlantic Flight 


MARCONI V. T. 
$7.00 each 


Standardized Socket - - - - -- = $1.50 additional 


Agreements recently effected have made 
vacuum tubes available for experimental use. 
The Marconi V. T. is the only vacuum tube, or 
audion, which may be sold to amateurs, labora- 
tories, schools of instruction and _ experi- 
menters. 


A highly developed, all-around tube for use as a detec- 





Fleming Pat. No. 803684 e ° e e e 
De Fen ee Non dizer a7os32:«=CO tor and amplifier in wireless communication. It has 


practically the same electrical constants as the tube used by the Allied armies 
and navies throughout the war in continuous wave transmission and recep- 


tion. 
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Short wave cond. 


==-taorth 
| The preferred detection circuit for the Marconi Ves 
The Approximate operating life of the 
MARCONI V. T. is 1,500 hours. 


Class I—Designed for use as a detector; operates with plate potential of 20 


to 60 volts. 
Class II___Designed for use as an amplifier; plate potentials from 60 to 110 


volts may be applied. 
Tubes in either class may be used for detection or amplification, but those of 
Class I are best as detectors, and Class II tubes are superior as amplifiers. 


Send all remittances with order to 


COMMERCIAL DEPARTMENT 
Marconi Wireless Telegraph Company of America 


Sole distributors for De Forest Radio Telephone & Telegraph Co. 


Woolworth Building, 235 Broadway, New York 
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The “Fog Warning”’’ Radio Telephone 


(Continued from page 426) 
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RADIO FREQUENCY AMMETER 
4 inch Face 


0 to 3, 0 to 5 or 0 to 10 Amperes. 
Specify Reading Required. 


$11.00 Net 


The Jewell Electrical Instrument Co. is 
| prepared to fill the instrument needs of | 
the amateur experimenter in radio and 
general electrical work, as well as those 
who desire more precise and accurate 
measurements of electrical quantities. 


We show above our high frequency 
ammeter, of the thermo couple type, 
especially desirable for medium sized 
installations. 

For receiving panels, we are supplying 
small D. C. instruments for plate volt- 
age and filament current, at a very 
reasonable price. 


Write for our special radio instrument 
bulletin. 


JEWELL ELECTRICAL INSTRUMENT CO. | 
1640 Walnut St. Chicago | 








KNOBAND SWITCH 
LEVER—Mounted on brass 
bearing and shaft, threaded 
6-32, two inches tong. 
Lever securely fastened to 
knob. Each 40 cents, post- 
age 4 cents. 


KNOBS as illustrated above as 


used on Switch 1%x% with 
hole for mounting, each 20c 
postpaid. 


CONTACT POINTS 7/32x7/32 Brass with 
screw for mounting. Postpaid 25c per doz. 


Bakelite-Dilecto panels, about 


94%.x19 x 
19x 19x \% 

94 x 19 x 3/16 Black XX 
19 x 19 x 3/16 Black XX 


A. H. CORWIN & CO. 
924 Kinney Building Newark, N. J. 





Get Our Prices 


on the Wireless Apparatus 
you need, before buying. 
We handle new and second hand in- 
struments on which we can save you 
money. 


All Second Hand Instruments guaranteed to 
in perfect working order. 


WHAT DO U NEED? 


Send us your list now 


Radio Equipment Co. 


1 630X Washington St. Boston, Mass. 













off!” is sent out with 
a limit of range of 
about two miles. 
These signals are sent 
out during fog, mist, 
rain, and falling snow. 

When sent out by 
radio the signals can 
be heard with any suit- 


able or well-known | 
wireless _ telegraphic Ree 
telephonic receiving |} "6 cond “a 


apparatus which may 
be employed to re- 
ceive, detect, or re- 
produce the emitted 
or radiated signals. 
Crystal detectors may 
be used. The signals 
are sent out now ona 
first wave length of 
600 meters. 

If the transmitting 
and receiving appa- 
ratus is equipt for 
graduated strength musical note signals, 
these will be received by a ship at sea; for 
instance, suppose the ship receives the note 
corresponding to the Middle “C’; then it 
will be known that the lighthouse is four 
miles away. 

If both the middle “C” and the “E” and 
“G,” are detected at the receiving station, 
the distance is two miles, and if all four 
notes are heard, then the distance away is 
one mile or less, and so on for any other 
pre-arrangement and adjustment of the 
sounding apparatus. 

This invention is bound to be a great help 
to all mariners and the system is a direct 
innovation over any that have heretofore 
been tried. Doubtless many disasters and 
wrecks will be avoided and in general to 
make navigation safer. 

Every important lighthouse atd lightship 
on the U. S. coasts will be fitted with this 
new Radiophone “fog signal.” 
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Connections Used In De Forest Radio Fog oa Employing an 
Oscitlion Bulb to Generate the Transmitting ilatory 


sci urrent. 


EMIL J. SIMON WINS CANADIAN 
LAWSUIT. 


The Marconi Wireless Telegraph Com- 
pany of Canada, Limited, the plaintiff in 
a Canadian radio patent suit, recently re- 
leased and discharged the American Wire- 
less firm of Emil J. Simon from and 
against all claims and demands set forth 
in the Statement of Claims, and further 
stated in their disclaimer that it will not 
institute any other proceedings against the 
defendant, Emil J. Simon, in respect 
thereof. This notice was dated Montreal, 
June 7th, 1919. 


A competent English authority says that 
English central station managers realize 
that lighting is fast becoming the small end 
of the electric central station’s income, and 
power and appliances are to be the main 
sources of revenue in the future. 





Radio Apparatus 


(Continued from page 431) 


comprising a four-wire inverted “L” aérial, 
the wires being spaced about 2% feet apart. 
However, where long. distances are 
wanted, it becomes necessary: to use longer 
aérials.* The reason for this is that, to 
gain the highest maximum results in any 
radio transmitting or receiving circuit, the 
antennae oscillatory circuit down to earth 
should be able to vibrate at a frequency 
approximating its natural period. Hence, it 
is seen that for this reason, it is necessary 
to use a long aérial, having in consequence 
a long wave natural period in order to pick 
up efficiently such wave lengths as 12,000 or 
15,000 meters. This is not the whole story, 
either, for another important factor is that 
the longer the aérial, the more energy will 
be picked up from the rapidly moving 
etheric wave front, as it passes across the 
antenna wires. This may be compared for 
analogy to the electromagnetic field. Ina 
dynamo or motor you will recollect that the 
longer the wire, the more magnetic flux it 
will intercept in its rotation in the field, 
with a consecuent greater potential pro- 
duced in the moving conductor. In the case 
of radio transmission, the conductor is sta- 
tionary, while the electrostatic field moves 
and thus cuts the wire, inducing an electric 
current in the wire. It is this induced cur- 
rent which operates the detector in the re- 
ceiving set. 
*See “Calculation and Measurement of Induc- 
tance’’—in the September, 1917, issue of this journal. 


As a guide to the young radio designer, 
the accompanying graph chart is given, 
which shows the natural wave lengths of 
four-wire antennae of various heights and 
lengths. These values were computed from 
data given by Dr. Louis Cohen. A common 
rule for calculating approximately the wave 
length in meters of a simple antenna sys- 
tem, without any coils or other apparatus 
connected with it, is to multiply the length 
of the flat-top, plus the length of lead-in 
wire to earth, in meters by 4.5. This rule 
applies to inverted “L” type aérials. It is 
also applicable to “T” type antennae, but 
here the length of wire considered in me- 
ters is the lead-in length to earth, plus 
one-half the length of the flat-top. The 
factor 4.5 varies under different conditions, 
as, for instance, where metal roofs may 
change the natural capacity of the antenna. 
But it serves very well for approximation, 
and has been very extensively used. 

Mathematical Calculation of Antennae 
Wave Lengths. 

In a previous paper the writer had the 
following to say in regard to the wave 
length of radio antenna and the value of 
tuning inductances in the aérial oscillatory 
circuit. 

Having theroly discust the methods of 
both calculating and measuring the induc- 
tance of coils, we are now in a position to 
continue with the design of the most im- 

(Continued on page 464) 
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Calls Coming In Steadily, For National Radio Institute 


Graduates, 


OMMER- 
CIAL Radio 
has arrived and 
thousands of posi- 
tions are now open- 
ing up in the Mer- 
chant Marine, 
Aerial Mail and 
Land Station Ser- 
vice, Railroad 
Companies, Lake 
and Ocean Steam- 
ship Lines. We are 
now receiving requests for 
more National Radio Insti- 
tute Graduates than we can 
furnish. 


Salaries Up to $250 A 
Month 


With exceptional opportunity for pro- 
motion to Radio Mechanic, Electrician, 
or Engineer. No previous experience 
or training is necessary. You can 
learn Wireless the National Radio In- 
stitute way, in Ten Weeks, by mail, 
right in your own home. With our 
help you can quickly qualify for a good 
position at big play. Many of our 
students secure positions before com- 
pleting the course, because it is based 
on actual practice and teaches what is 
needed to make a big success of Wire- 
less work. 


Get Your Instructions from 
the Nation’s Capital 


(Our Course is Endorsed by the U.S. Goverment Officials) 


The National Radio Institute headed 
by authorities who have been closely 
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allied with government training of stu- 
dents, was established in 1914 and is 
the first school in America to success- 
fully teach Wireless by Mail. The 
work is under the direction of J. E. 
Smith, E.E., director of the Radio De- 
partment Howard University, and E. 
R. Haas, formerly of the Radio Divi- 
sion of Yale University. 

We now have students throughout the 
world. Our location in the Nation’s 
Capital together with the standing of 
our officers and their wide acquain- 
tance among government officials con- 
nected with Wireless activities place us 
in position to give our students the 
best instruction obtainable and to be 
of the utmost help in assisting them to 
secure good paying positions. 


Travel and See the World 


If you want to travel and see the world 
—go to foreign countries, and increase 
vour knowledge of world affairs Wire- 
less offers you the chance of a lifetime. 
However, you are not obliged to travel, 
but may secure a permanent position at 
one of the big Land Stations, Railroad, 
Telegraph, or Steamship Companies if 
preferred. 


rom All Parts of the Country. 


Pay As You Learn 


Our plans of payment 
bring a wireless education 
within the reach of anyone 
who desires to learn. A 
small payment down on 
our convenient payment 
plan, and small following 
payments, often enables 
our students to earn the 
cost of their tuition while 
actually learning to be a 
wireless operator. 


Free Instruments 
to Every Student 


In addition to 5 text books—35 Special 
Lessons, and 18 Personal Examina- 
tions we send you, while taking our 
course a Standard Automatic Wireless 
Transmitting and Receiving Set for 
sending and receiving messages. These 
fine instruments are Free only to Na- 
tional Radio Institute Students. 


Oldest Wireless School in 


America 
In addition to being the oldest and 
largest Wireless School in America 
our location in the Nation’s Capital 
enables our Students Employment De- 
partment to keep in close touch with 
the best openings for our graduates. 
A Post Graduate Course is given Free 
to every graduate. Special discounts 
are allowed to discharged soldiers, 
sailors, and marines with former wire- 
less experience and to Radio amateurs. 


Representatives wanted to help tntro- 
duce our course to wireless enthusiasts 


FREE 


Our booklet ‘‘Wireless the Opportunity of 
Today,” gives you complete information in 
regard to our course, the quick and easy 
methods by which you can master wireless, 
and other important facts you should know. 
It is free. Just mail the coupon. No obliga- 
tion whatever on your part. 
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Mail This Coupon Today 


National Radio Institute 
Department 92 
Washington, D. C. 


Send me free of charge, your booklet, 
Opportunity of Today,” 
your famous 10 weeks Home Study Course, and your 
Special FREE INSTRUMENT OFFER. 


“Wireless the 
with full particulars regarding 
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Wireless Receiving Ban Raised 


MESCO WIRELESS PRACTICE SET 


The Practice Set comprises a regular telegraph 
key, without circuit breaker, a special high pitch 
buzzer, one cell Red Seal Dry Battery, and four feet 
of green silk covered flexible cord. 

The key and buzzer are mounted on a highly fin- 
ished wood base, and three nickel plated binding 
posts are so connected that the set may be used for 
five different purposes. 

List No. Price 
ea Telegraph Practice Set, with Battery and ” 
eaten e BGG G@etuveeaBaea aaa Reeaetaans ae 

Weighs 4 ibs. * packed. 

Price does not include postage. 
























Combination Practice Set for Learning the Morse and Continental 


iW ES Cc Visual and Audible Codes 


This outfit is the only reliable instrument which will 
enable students to become proficient operators in the 
U. S. Naval Service, because it is equipped with a 
buzzer and miniature lamp enabling the user to master 
both the visual and audible signals quickly. 


List No. 52—-Practice Set with Red Seal Battery 
and Cord BRE EAE RENE SeR Ge SRRTS + wae we eens 


Weighs 4 Ibs. packed. Price does not include postage. 


MESCO RADIO BUZZER 


This buzzer maintains a constant note and is recommended a3 
an exciter for checking wavemeters where pure note and ample 
energy are required. 

It consists of practically a closed circuit fleld of low reluct- 
ance, having a stee] armature to which is riveted a strap 
supporting a movable contact. The armature tension is adjust- 
able by means of a screw with a milled head iarge enough to be 
easily and permanently adjusted with the fingers. The stationary 
contact is adjusted by means of a similar screw. The magnet 
coils are connected in series with a total D. C. resistance of 3.9 
ohms. Shunted across these coils is a resistance having a D, C. 
value of 3 ohms. This shunt eliminates all sparking such as 
occurs at the break on ordinary radio buzzers and the energy 
saved thereby is transferred into any oscillating circuit con- 
nected to it, the result being that this buzzer as constructed 
radiates five times more energy than any other existing type. All connecting wires liable to be 
broken are eliminated. Contacts are of genuine platinum, which is essential in order to maintain a 
constant note. The parts are mounted on a Condensate base to insure constancy in operation. 


Diameter 2 in., height 14% in. The cap is attached to the base by a bayonet joint. 
List No. 


55 Mesco Radio Buzzer .....-..00-. 
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We carry a Large and Complete Line of Standard Wireless Material Recognized 
by Experts as such with Competent Experienced Wireless Attendants in Charge 


Send for the New Edition of Our Catalog W28 


it is pocket size, contains 264 pages, with over 1,000 illustrations, and describes in plain, clear 
language all about Bells, Push Buttons, Batteries, Telephone and Wireless Telegraph Material, Elec- 
tric Toys, Burglar and Fire Alarm Contrivances, Electric Call Bells, Electric Alarm Clocks, Medical 
Batteries, Motor Boat Horns, Electrically Heated Apparatus, Battery Connectors, Switches, Bat- 
tery Gauges, Wireless Telegraph Instruments, Ignition Supplies, etc. 







Manhattan Electrical Supply Co., Inc. 
17 Park Place, New York, N. Y. 





ST. LOUIS 
1106 Pine St. 


CHICAGO 
114 S. Weils St. 







SAN FRANCISCO OFFICE: 604 Mission St. 
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Wireless Course in 20 Experimental Elec- No. 1. How to Make Wire- 
Lessons tricity Course in 20 less Sending ee 
By S. Gernsback, A. Lescarboura and Lessons No. 2. How to Make Wire- 





less Receiving Apparatus 
By 20 Radlo Experts. 


H. W. Secor. E. E. 


A course that tells you everything 
you can possibly want to know about 






By S. Gernsback and H. W. Secor. E.E. 
A Course of the theory and prac- 











*‘Wireless’’. The mysteries of ‘‘“Wire- 
less** are unfolded to you by the 
use of such simple language so skill- 
fully used that of necessity you must 
understand every word. The subject 
jis not treated superficially, however. 
for there is a whole lesson devoted 
to the Theory and Mathematics of 
this epoch marking subject. 


Size of book Is 7 x 10% In., [60 

pages, 350 Illustrations, 30 tables. 
Flexible cloth cover....per copy $.50 
Stiff cioth cover........ Per copy 1.00 


Postpaid 
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tice of Electricity for the Experi- 
menters. This is undoubtedly one 
of the most complete and com- 
prehensive treatises of this special 
subject ever published. The book 
is written by the same authors as 
the famous ‘‘Wireless Course in 
20 Lessons’’. 

Every phase of experimental elec- 
tricity is treated comprehensively 
in plain English. 


The book contafns 160 Pages and 
more than 400 illustrations. 


Flexible cloth cover...per copy $.50 
Stiff cloth cover..... per copy t.00 


Postpald 


THE EXPERIMENTER PUBL. CO. Book Dept. 233 Fulton St., New York 


Two Remarkable Books 


Book No. 1 contains 100 pages. 

size 7 x 5 in. and 88 illustrations, 

paper bound, 

Book No, 2 contains 100 pages, 

size 7 x 5 in. and 90 illustrations, 

paper bound. 

These two books have been written 

and published entirely for the wire- 

less enthusiast who wants to make 

his own radio apparatus. 

Book No. [—How to make Wireles 
Sending Apparatus ........... 5c 

Book No. 2—How to make wince 
Recelving Apparatus.......... 25¢ 


Postpaid 





September, 1919 


The How @ Why of 
Radio Apparatus 


By H. Winfield Secor - 
(Continued from page 462) 





portant type of inductance coils used in 
radio work. We will confine ourselves to 
the types of coil which are mostly used, 
namely—loading inductances, loose couplers, 
variometers and transmitting oscillation 
transformers. 

Before we delve into the actual design 
of these coils, however, let us first consider 
the fundamertal facts necessary for the 
design. Since the inductance is employed 
in building up the proper oscillating condi- 
tion of the circuit and consequently the 
wave length, we can express this relation 
by the following formule: 

We have first the formula expressing the 
wave length, W.L., of the open (antennae) 
oscillatory circuit, thru the primary, Lo, of 
a loose coupler, loading or tuning coil. 


Wil. =e Se SCC (1) 
where :— 

A = a variable, ranging from 38.15 to 

59.6 for short wave length. (See 

curves for various values of “4” 

in article cited below in Febru- 

ary, 1917, issue.) 

total inductance in centimeters of 
aérial, including lead-in and loose 
coupler, tuning coil or loading 
coil. 

Capacity in micro-farads of aérial, 
including lead-in. 

Those interested in this subject should 
refer to the excellent article on “The De- 
sign of Large Radio Receiving Trans- 
formers,” by C. S. Ballantine, in the Feb- 
ruary, 1917, issue of this journal, page 
732. The variable factor, 59.6, appearing 
in the usual wave length formule was there 
discust at length, with a graph giving the 
different values of this function for various 
wave lengths and aerial inductance to local- 
ized inductance ratios. 

Considering long wave lengths (10,000 
meters and higher) and the design of large 
loose couplers we are safe in using the 
expression: 


WL. = 
where :— 

L = inductance of loose coupler primary 
and loading coil (if used); the 
inductance of the antennae being 
neglected, owing to its small value 
compared to the inductance of the 
loose coupler (or loading coil). 

C = Capacity of antenne, including 

lead-in. 

For designing short wave apparatus we 
shall call Lo the value of the loose coupler 
(or tuning coil) primary inductance. Then 
we have: 2 


a 
3552 XC 


t~ 
| 


C= 


5996 YLxXC ;: 


(2) 


here :— 

Lo = inductance of load (loose coupler, 
tuner, etc.), in centimeters. 

\ = maximum wave length to be tuned 
to. 

£ =inductance of antenna and lead-in 
in centimeters. 

C = capacity of antenna and lead-in in 
micro-farads. (See tables here- 
with for these values.) 

For long wave apparatus, let Lo represent 
the loading coil inductance, plus the in- 
ductance of the loose coupler primary (or 
tuner, if used). Then we have the formula: 

x2 
——— . (3) 
5552 
with all values the same as in formula 
Ne 2. 

The following tables will be found use- 
ful in applying the above equations to the 
design of loose couplers, etc.: 





when writing to advertisers. 


September, 1919 


TABLE “A” 


Cap. in M.F., Including Lead-in, of 4 Wire Inverted 
“L” Aerials. Wires Spaced 3 kt. Apart 


Height —-——Length of Flat-top in Feet-——, 
60 8 100 120 
40,... .00033 .00042 .00051 .00060 
50.y¢; .G0035 .00043 .00050 .00058 
60.... .00036 .00044 .00051 .00059 
10. 5, 00 .00045 .00052 .00059 
80.... .00039 .00046 .00053 .00060 
90.... .00040 .00048 .00055 .00061 
100.... .00042 .00049 .00056 .00062 


TABLE “B” 


Inductance in Cms., Including Lead-in, of 4 Wire 
Inverted “L” Aerials 


Height -———Length of Flat-top in Feet-———Y\ 
60 80 120 


40.... 35,000 41,100 47,200 53,310 
60.... 48,800 55,460 62,090 68,700 
80.... 62,400 69,320 76,300 83,300 

LOU. 542: 70,200 83,500 90,750 98,020 


It is possible to determine approximately 
the inductance required to produce a de- 
sired wave length when the capacity of the 
total oscillating system is known. When 
using any of the above formulz, it should 
be remembered that they include the total 
value of the unit. Thus, the capacity fac- 
tor includes the antenna, and condenser 
capacity, each of which must be determined 
Separately and the capacity of the antenna 
must be obtained by actual calculation, for- 
mula for deriving this quantity having been 
given on page 732 of the February, 1917, 
issue of this journal, as well as a table of 
the capacities of a four wire antenne of 
different lengths and heights. 

The first step in the design of an in- 
ductive tuner (having determined the wave 
length) is the actual size of the instru- 
ment, and from this to find the approxi- 
mate dimensions of the winding tubes to 
be used. Having these on hand, and know- 
ing the maximum inductance of the pri- 
mary by equations (2 or 3), we can imme- 
diately determine the number of turns that 
the primary coil will require to obtain the 
wave length sought, by solving equation 
(3) of (Part 1, March, 1917, issue) for N. 

The inductance of the secondary winding 
should be such that its wave length should 
correspond very nearly to the antenna cir- 
cuit, and that of the primary. If this con- 
dition is to be obtained, then we have an 
ideal condition of maximum efficiency and 
great care must be exercised in bringing 
about this ideal condition. The value of 
the secondary inductance must therefore be 
in the neighborhood of the primary (unless 
it is to be shunted by a variable capacity), 
but in practise it is made somewhat larger 
than that of the primary. It is customary 
in coupler design to allow one-half inch 
difference in size of diameters between the 
primary and secondary tubes and therefore 
the diameter cf the secondary can readily 
be determined The number of turns re- 
quired is deduced from equation given in 
the September, 1917, issue. 


Details of Aérial Construction. 


When it comes to discussing details of 
amateur aérial construction, one could al- 
most write an encyclopedia-of several vol- 
umes, for ‘in traveling about the country, it 
is amazing to note the many different ideas 
followed in building antenne. This is so 
for many reasons, not simply because one 
Radio Amateur wishes to have something 
different from his fellow Amateur across 
the street, but “n a great majority of cases 
his pocketbook controls the design. And so 
it is that instead of using beautifully mold- 
ed ten-inch Electrose insulators on his 
aerial, you may perchance bunk into one of 
the greatest freaks of modern times, a real 
dyed-in-the-wool Amateur antenna—con- 
structed from about six kinds of wire, in- 
cluding some good old iron hay-baling 
wire, and a variety of insulators that would 
win first prize in any freak photo contest, 


made from miscellaneous odds and ends, | 
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“ASK ANYONE WHO HAS USED IT” 


WENT THROUGH CHATEAU-THIERRY, 
ARGONNE AND MEUSE OFFENSIVES 


A soldier who used a Brandes Headset all through the war brought it to 
us for slight repairs afterward. He knows that a Brandes is the best that 
can possibly be made. You ought to hear him talk. (Name on request.) 


BRANDES 
WIRELESS 
HEADSETS 


CLEAR TONE 
LIGHT WEIGHT 
DEPENDABLE SERVICE 


Score 100% efficiency in actual use. Yea | 
Sharp, Unblurred, Readable Signals OH Superior” 
assured by Set 2000 ohms, $6 


‘*BRANDES MATCHED TONE”— 


Exactly matching the tone of both receivers in each set and thus eliminating 
all confusion due to unmatched harmonics. 


TRIAL Brandes Wireless Headset sent to you on trial for 10 days. 


Test it,—compare with others,—for sensitiveness, clearness, 
distance. Prove for yourself the fine quality, the “matched 


OFFER tone.” The two diaphrams, toned exactly alike, strengthen 

the signals and prevent blurring. Used by many U. S. Gov't 

experts, and experts abroad, by colleges and technical schools; and by pro- 
fessionals and amateurs everywhere. : 

If, for any reason, you are dissatisfied, your money back without a question. 


SEND 4c FOR CATALOGUE E. 


C. BRANDES, Inc. 32 Union Square 
Room 814 dm New York City, U.S. A. 


WIRELESS RECEIVER SPECIALISTS. 





Complete Line of Brandes Receivers for those in Canada. Send stamp for Pamphlet “E”’ 
Radio Electrical Supply Co., 43 McGill College Avenue, Montreal, P. Q., Can. 








ELECTRICAL ENGINEERING 


Bachelor of Science Degree in Three Years. Accomplish your 
electrical ambition. Three years of intensive conscientious study 
here will train you to become an Electrical Engineer with a degree 
of Bachelor of Science. Electrical industry demands technically 
trained men—enginéers. At home or abroad the field is widening 
by leaps and bounds. 


Forty professors, expert in their lines, form our faculty. They 
are leading hundreds of ambitious young men to sure Success. 
Why not you? 

In fully equipped laboratories, shops, drafting rooms and recitation rooms 


day by day you will become fully prepared to engage in the profession of 
Electrical Engineering. 


Fall Term i Gummanaht case neaee CLIP HERE SS =< reaieraima'elats ee 
Opens Oct. Ist ' School of Engineering of Milwaukee 


7 Milwaukee, Wis. 
LAO con wee : Gentlemen :—Without obligation. send me catalog. 


es “ ? Photo-Story beok and particulars concerning your 3- 
Stan aeeeiete tae | Year Electrical Engineering Course with B.S. Degree. 


school credits. b NAMC owt gag mee orwe- ee memree se pre mense + py snes - 
Chip the coupon now = Address 





Pe ee 


for a ‘‘Photo Story’ : 7. . 
book and bulletin of the College of Electrical Engineering. ' City .-...0.....cce cesses eeeee State sscikamcsapus 
SCHOOL OF ENGINEERING OF MILWAUKEE AEE Tiataya- : Education 6s... se seeeeeeeeeee ee 
College of Electrical Engineering SCHOOL OF ENGINEERING OF MILWAUKEE 
110-373 Broadway Milwaukee, Wis. : 140-373 Broadway Milwaukee, Wis. 











HOME BATTERY CHARGING 


means vitality and long life to your battery and anyone can do. it with the 


NEW F-F BANTAM BATTERY BOOSTER 


which will fully charge any 6 volt storage battery eF-Ficiently from 100 to 130 volt 


60 cycle alternating current lamp socket. 

This is a new size of F-F Rectifier and similar to our standard F-F 
Magnetic Rectifiers which have been on the market for over 3 years. 
Thousands in use giving satisfactory service. Simple, safe, sure acting. 
Copper and carbon electrodes rectify the current. Capacity 6 volts 8 
amperes. Shipping weight 10 pounds. Price complete with Ammeter 
and Battery Clips $15. Also F-F Battery Charging Rheostats that 
operate from Farm Lighting Plants and Direct Current Service. 

Send check for prompt shipment via express or if via parcel post add 
sufficient for postage and insurance. Bulletin 12 on request. 


THE FRANCE MANUFACTURING CO., Cleveland, Ohio —™ 
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WHY PAY 


for a course of study in ‘wireless 
telegraphy when our unique plan of 
profit sharing with our students guar- 
antees a large saving on tuition and 
an estimated return of all? 


Qur Correspondence Course 


is most thorough and we are placing 
alf our graduates in good positions 
without one day’s delay. We repre- 
sent several large steamship com- 
panies and are actually paying stu- 
dents to complete our course and 
obtain their licenses, the demand on 
us for operators iS so great. 


We are now the largest and best 
equipped radio school in the world, 
although some with less than one- 
fifth the number of students claim 
this distinction, 


SERVICE RADIO SCHOOL 


Dept. E, 900-2 Pa. Ave. Washington, D. C 





RADIO AMATEURS 


Do you want your radio station listed 
among the “long distance’ amateurs? 


Our new type ‘“R” 1 K. V, A. 25,000 volt 


Wireless Transformer will make your 


station efficient for “long distance’”’ relay 
work. Write for our catalog 20 T describ- 
ing complete transmitting apparatus. 


Thordarson Electric Mfg. Co. 
501 S. Jefferson St. Chicago, IIl. 
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including beer—excuse us, near-beer—bot- 
tles, porcelain cleats, waxed wooden rods, 
pieces of crockery and other choice bits of 
“backyard junk.” 


So it is seen that there is a wide latitude 
in ideas, and good ones, too, in many cases, 
let it be said, for building am experimental 
wireless antenna of fair efficiency. Your 
average Radio Amateur does not care so 
much about the “looks” of his antenna as 
he does about the fact as to whether or not 
he can sit down in his little coop with his 
apparatus about 10 P. M. and hear “Car- 
narvon” calling one of his Britannic Majes- 
ty’s cruisers lying off the Canadian coast! 
That’s the life that cheers. 


Figs. 5 and 6 show several practical and 
approved developments in aerial design, 
which are not only efficient, but simple as 
well, in their application. Fig. 5 shows a 
typical elevated aerial spreader, which may 
consist of a length of stout bamboo, or a 
very good spreader is composed of cypress 
or oak sparring, about two inches .square. 
The best shape for the spar is to make it 
about four inches broad at the center, so as 
to give it greater strength against bending. 
For ordinary work the Amateur usually 
winds several turns of wire around the 
spreader, and then fastens his insulators to 
it. A good construction, however, is af- 
forded at very small cost by having a black- 
smith (or else you can make them your- 
self) bend up a few eye-bolts, as shown in 
Fig. 5. These may be made from % inch 
round, wrought-iron har, threaded at one 
end and provided with a washer and a nut 
or two. The iron and wood work on the 
aérial should be thoroly painted, of course, 
before erection, so as to withstand the 
weather. A heavy red or white lead paint 
is advised. If the antenna is to be used for 
“Receiving” only, four insulators are placed 
at both ends of the flat-top at the spreaders. 
Where the very highest. efficiency is de- 
sired, extra insulators may be placed in the 
suspension ropes holding the spreader, as 
shown at X. This is the standard of aérial 
construction, but a much simpler form 
which has been extensively used in com- 
mercial practice, on ship stations particu- 
larly, is that shown in Fig. 6. Here no in- 
sulators are used in the flat-top part of the 
aérial proper, but they are placed in the 
main suspension ropes, as shown at X. 
This insulating scheme effectually insulates 
the aérial, of course, and a piece of brass 
or iron pipe may very well serve as a 
spreader, connecting the wires of the flat- 
top to the pipe, by winding the ends of the 
wires around it. It is the best practice to 
run a jumper wire across the strands, sol- 


- dering this thoroly at the joints. This ap- 


plies to the free end of the antenna; no 
jumper wire being required at the opposite 
end, where the lead-in rattails are led off. 
In any case all joints in the aerial circuit 
thru which radio frequency energy has to 
pass, should be carefully soldered, or else a 
very good design of clamp should be used, 
packing the cleaned wire joint with tin-foil 
before tightening the clamp. The jumper 
and rattail connections for inverted “L” 
and “T” type aérials are clearly shown in 
Figs. 1 and 2. 


Kind of Wire to Use in Aérials. 


“What kind of wire should I use for con- 
structing my aérial?” “How many feet 
long?” and “What altitude?” are questions 
frequently repeated, and these are not sim- 
ple ones, either. However, the Radio Ex- 
perimental fraternity may count itself 
lucky in the respect that the size of wire 
for the antenna is pretty well standardized. 
For Amateur antenne, it is common to use 
a wire corresponding in size to No. 14 
B. & S. gage solid conductor. Where 
stranded cable is used, and which possesses 
a much lower high frequency resistance 
than a solid conductor of equal diameter 
(owing to its greater surface area, which 
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is the only part of the conductor traversed | 


by the radio frequency currents), then a 
seven-strand cable is commonly employed. 
Seven strands of No. 22 or 24 wire consti- 
tute a common size of cable for experi- 
mental work, while a heavier cable is used 
in building commercial and Government 
stations. There are several kinds of wire 
in use for aérial construction. Aluminum 
wire was fused previously, but it is very 
difficult to make a good soldered joint with 
aluminum wire, and for several other rea- 
sons it has not been used very much in 
latter-day practice. A very good wire for 
amateur work is a plain solid copper con- 
ductor, No. 14 B. & S. gage, or heavier, 
which may or may not be tinned. A good 
stranded cable for this work is one com- 
prising seven strands of tinned copper wire. 
Another standard cable is a seven-strand 
one composed of phosphor bronze stock, 
which is of course very strong and suitable 
for the extra long spans. Still another 
form of wire in use for experimental 
aerial construction is copper-clad_ steel 
wire, which possesses greater tensile 
strength than any other equal size electrical 
conductor. The radio-frequency currents 
pass thru the outer copper jacket. Plain 
iron wire alone has been used, but is not 
very satisfactory. 


Grounding Connections. 


The matter of grounding antennz, espe- 
cially of the elevated type, is very important, 
markedly so in the case of thunder-storms. 
Also the Fire Underwriters’ rules have to 
be carefully heeded in this respect, which 
apply to every building on which fire insur- 
ance is carried. The safest method to fol- 
low in any event, for your own protection, 
as well as keeping in conformity with the 
Fire Underwriters’ rules, covers the follow- 
ing recommendations for the grounding of 
vadio antenne. 


These regulations call for a ground wire 
connected to a first-class ground plate or 
pipe running down to damp earth, or to the 
street side of water mains in cities, this 
ground wire being composed of No. 4 B. & 

gage solid copper conductor. The 
ground wire connects to a grounding switch 
rated at 600 volts and 100 amperes. The 
regulations do not specify what size of 
lead-in conductors should be used, but it is 
apparent and obvious that if you intend to 
conduct a heavy static surge or induced 
charge from a thunder-storm down to earth 
thru this massive switch and ground wire, 
that you certainly would not make a lead- 
in of No. 14 gage wire, like so many ama- 
teurs have been wont to do in past years. 
The right way to do this is to construct the 
lead-in wire of No. 4 B. & S. gage solid 
copper conductor or its equivalent in cross- 
sectional area, such as by employing two 
or more wires of smaller size stranded to- 
gether. Good Radio Engineering practice 
calls for rattail leads brought down from 
each strand of the aérial to be of equal 
cross-sectional area to the aérial strands 
proper, and then bunching these rattail 
leads into the lead-in joint at the bottom of 
the fan-tail construction. All of these 
joints, as aforementioned, should be SOL- 
DERED. The rattail leads should be 
brought into an aérial connector of some 
' kind before being soldered, so as not to 
depend upon the solder alone for mechan- 
ical strength or electrical conduction. 


The Fire Underwriters’ rules further 
stipulate that this lightning ground and 
switch should be placed on the exterior of 
the building in all cases, and furthermore, 
that this ground which has just been de- 
scribed in detail, should be separate from 
the station ground. It is the usual practice 
in experimental radio stations to place the 
aérial grounding switch either on the win- 
dow-sill or on the side of the window, and, 
of course, it should be covered with a metal 





or other box, so as to protect it from rain | 
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Sm oxxs THE EATON 


FOR EXPERIMENTERS 


Designed to trans- 
H form receiving circuits 
. i eee §6t0 receive arc and other 
Woes peewee §=§8©60undamped signals. It 
SS may be used across cir- 
cuits whose inductance 
lies between .os and 
100 M.H. and whose capacity lies between .0003 and 005 m.f. 

Requires no adjustments of any kind. Circuits are engraved 
on top. Only one variable, the tuning condenser, is required. 

The simplest and cheapest way of receiving arc, tube and 
high frequency alternator signals. 

PRICE $14.90 IMMEDIATE DELIVERY 


THE .004M.F. FARADON MICA CONDENSER 

Comparative tests have proved the W.S.A. mica FARADON to be 
the best primary transmitting condenser made. 4 
FARADONS are built in .002 m.f. and .004 : | 
m.f. capacities. The .004 m.f. FARADON is 
tested for 30 minutes at 21,000 volts and 18 
amperes in a circuit of 1000 meters electrical 
length. 


The temperature rise during this period is less than 
3.5°C, Every condenser is guaranteed for one year. 


-004 m.f. FARADON $28.50 Immediate Delivery | eee || 
WIRELESS SPECIALTY APPARATUS CO. 
ENGINEERS, DESIGNERS, MANUFACTURERS 
Boston, Mass., U. S. A. 
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UNIVERSAL 
RADIO 
APPARATUS 


Pe eee 


It is the policy of 

a Se : | Pe this company never 
Page 1 ee rb ale * weet el to consider a sale 
hy , | ; completed until the 
customer is_ thor- 
oughly satisfied. 
Incidentally our in- 
struments seldom 
fail to satisfy, be- 
cause they are 
scientifically de- 





i) honed and built on 
Type UL-5 Receiver honor. If you are 
interested in radio apparatus of the highest grade at fair prices, 
enclose a 2-cent stamp for our catalogue. 
Type UL-5 Receiver. 

This is a complete receiver for undamped waves up to 17,000 
meters. No external coils, couplers or condensers are needed, since 
it is entirely self-contained. Sizes 8” x 12” x 7” approximately. 

We control the patent rights for the Mignon System and can 
supply these instruments. 


UNIVERSAL RADIO MANUFACTURING CORP. 
Dept. W Elmira, N. Y. 
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AMPLIFY Your 


With the new DETECTAGRAPH-TRANS- 
MITTER, the amateur can amplify radio sig- 
nals to such an intensity that he can hear the 
signals about his station without the need of 
the telephone head set. 

By the addition of a loud talking telephone 
he is able to hear the messages many feet 
away from the instrument. 

The  super-sensitive DETECTAGRAPH- 
TRANSMITTER herewith shown is two and 
three-eighths inches in diameter, five-eighths of 
an inch thick and weighs 
less than three ounces, It 
is the most sensitive 
sound detecting device 
ever brought before the 
public, 

The manner in which 




































































































$7.00 Complete 







Model ‘‘B’” 
Horn, with 
Loud Talking 
Recelver, Cord 
Plugs and 
Desk Stand 
Base. Price, 
$10.00 Com- 
plete 









The Detectagraph 
Junior aceon 






Equal te any $35 in- 
sirument made, Out- 
fit consists of Super- 
Sensitiva Transmitter 
with cord connector; 
Super-Sensitive Ear 
Piece with small 


black d; Btack 

black cord: Black 26 CORTLANDT STREET 
Black Case and Two 
Batteries, 










































OEPENDABLE 


ways 


Goods. 


KNAPP DYNAMO MOTOR 


Will eleectrobplate. charge siorage batteries. run 
of experiments it can be used for is unlimited. 


through 4 transformer. 


Price, Complete, $7.00 


FREE on request. 





VACUUM TUBES 


In Wireless Communication 


The only book on the subject.- Written 
by E. E. Bucher, author of ‘Practical 
Wireless Telegraphy”. Price $1.75. 


Wireless Press, Inc. 233 B’way, N. Y. 











Order direct from ad. 


Or write for free descriptive circular. 


. BOISSONNAULT COMPANY 


Makers of Super-Sensitive Microphone Devices 


Knapp Goods have stood the test for 29 years. 
construction has been spared to make them the best that money 


Norelties that 
amuse and in- 
struct. Fans, 
Rheostats, 
Compasses, etc. 
And Knapp 
prices are al- 
lowest. 
Always insist 
on Knapp 


lamps, 
inotors, train of cars. induction cvils,—in fact, the number 
Runs on 
4 to 6 Volts or ean be connected to run on J10 Volts 


Order to-day. Or your dealer can secure them for you. aa T 
CATALOG of celebrated KNAPP MOTORS and Electrical Specialties from 10c up mailed 
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RADIO SIGNALS 


the amplifying prepare is attained is by attach- 
ing with tape the DETECTAGRAPH-TRANS- 
MITTER to the regular wireless receiver. 
Not only is this instrument applicable for 
amplifying radio signals, but it can be used 
with equal satisfaction for magnifying other 
sounds. Phonograph music can be transmitted 
from one place to another by means of this in- 
strument, and those who are afflicted with deaf- 


ness will fnd enormous benefit by vane this 
transmitter. 


It is the greatest device for build- 
ing your own loud talking 
telephone, detectagraph 
and other devices. Can 
be used for any purpose 
where a sensitive detect- 
ing instrument is_ re- 
quired. 





Detectagraph Rheostat, 
especially made for am- 


Our Super-Sensitive De- piifying clrcults. Price, 
tectagraph Transmitter. real ee aang $2.00 Complete 
Price, $4.00 Compiete Super-Sensitlve No. 


40 Receivers to he 
used tn connection 
with Detectagraph- 
iransmitters, $10.00 






Model ‘‘C’’ Horn, 

with loud talking 

Recelver, Cord Plugs 

and Wall Base. 

Price, $10.00 Com- 
plete 





Detectagraph $15 
This detecting instru- 
ment of marvelous 
sensitivity can be 
used for detecting 
secret conversations. 
OQutfit consists of 
Sensitive Transmit- 


ter, 25-ft. Biack 

NEW YORK CITY Cord. Receiver, 
Headband, Case and 
Battery. 








Motors and Electrical 
Specialties Are Best 


No detail in 


can buy. The complete Knapp line includes Toy and Power 
Motors Gen- 
apators arid KNAPP “LEARNELECTRICS” 

ms 2 A complete Electrical Laburatory, including a very 
Dynamos. gs yaluable instruction book by H. P. Gorman, 
cialties an A.I..E. Covers all subjects clearly and concisely. 





Price, Complete, $3.50 


DESCRIPTIVE CIRCULAR wha 


KNAPP ELECTRIC & NOVELTY CO., 523 West 51st Street, New York City 





| Loose Couplers 
Combination Loose Coup- 
ler Parts and accessories. 
Send 3c stamp for lit- 
erature which is sure 





A TE Te interest you. 


J. F. ARNOLD 2082 Lexington Av. N.Y. 


Established 1910 
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and snow. In running the ground wire 
down the side of a building, it need not be 
insulated and bare copper wire is generally 
emploved. Fig. 4 shows one form of eth- 
cient ground for lightning protection or for 
the regular station grounding purposes. 
This ground is composed of a piece of gal- 
vainzed chicken wire buried from three to 
five feet in the earth between two layers of 
charcoal, The depth to which “the ground 
plate is buried will depend upon how dry 
the top soil is. The yround plate must be 
placed in wet earth, no matter if it has to 
be buried twenty feet deep, unless some 
provision is made to keep the earth in this 
vicinity moist, such as by daily watering, or 
else by allowing a waste pipe from some 
water system to empty over the spot. 


Types of Masts. 


When it comes to masts or towers for 
supporting the elevated type of antenna, 
there are many different styles. One of the 
latest events in radio is the “Tree Aérial,” 
as devised by Maj.-Gen. George O. Squier, 
which was described in detail, with special 
drawings, in the July, 1919, issue of the 
ELECTRICAL EXPERIMENTER. 


This represents one form of natural ele- 
vation for supporting aérials or aérial con- 
ductors at a considerable altitude, and an- 
other one is the balloon or box kite. The 
average Radio Amateur does not care so 
much about details on the construction of 
radio masts, for in practically all cases he 
will follow his own intuition in making use 
of whatever material and facilities he may 
happen to have on hand. For example, 
some antenna masts used in the past have 
been of the latticed wood form of construc- 
tion, while others of the iron pipe type 
have been erected to considerable heights. 
We remember one mast of iron pipe con- 
struction in the vicinity of New York City 
which rose to a height of 110 feet. For 
safetv’s sake, such a mast should not be 
constructed with too small a pipe at the 
base, and for altitudes of 75 to 100 feet, the 
first and second base sections of the mast 
should comprise standard heavy wrouglit 
iron pipe not less than 3 to 3% inches in 
diameter. Needless to say, the iron pipe 
should be either galvanized or else thoroly 
painted before erection, and very carefully 
guyed by stranded steel cables attached %, 
2/3 the altitude and at the top. Long guy 
wires should be split up into sections not 
exceeding 20 feet, by means of strain insu- 
lators. 

Aérial Insulators. 


Various forms of commercial and home- 
made aerial insulators are shown in Figs. 
7 and 8 Fig. 7 illustrates the commercial, 
fluted type of molded Electrose insulator, 
as well as the Electrose ball insulator. 
Where greater efficiency is desired, several 
of these insulators are connected in series 
to give a high resistance. Porcelain cleats 
are often used in constructing small experi- 
mental antennz, and serve the purpose 
quite well. Another detail shown in Fig. 7 
is an aerial insulator made from a piece of 
hard rubber, polished or unpolished (Bake- 
lite is best), the two ends of which have 
threaded screw eves as indicated. A tin 
or galvanized iron water shield is made to 
clamp at one end of this hard rubber insula- 
tor in order to ward off rain, and thus keep 
the insulator in a better working condition 
during inclement weather. It is absolutely 
impossible to obtain any long distance re- 
sults for fransmiulting or receiving with rain 
pouring down on the insulators; for a 
considerable amount of the energy induced 
in the aérial conductors will leak to earth 
thru the water covering the insulators. The 
commercial radio companies have overcome 
this difficulty by placing cable shields on the 
antenna insulators in this fashion in a great 
many instances, and undoubtedly will use 
more of them as this fact is better appre- 
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ciated. Figs. 7 and 8 show novel ideas for 
constructing antenna insulators from porce- 
lain tubes. Of course, the smali tubes are 
not of much use, generally speaking, but the 
large size tubes, measuring about 12 inches 
long by 11% inches in diameter, are cheaply 
purchased, and make very good insulators. 
Of course, the main question here is “How 
can the screw-eves be securely anchored ?” 
and several suggestions are given in the 
drawing herewith. In one case the screw- 
eyes have their lower ends twisted spirally 
with the largest diameter at the base, so 
as to hold firmly in molten sulfur: or the 
screw-eye may be held by slotted wooden 
blocks cut so as to expand and wedge 
against one another inside the tube. Fig. 8 
shows a detail drawing for making a pair 
of brass or iron clamps which will make a 
very substantial aerial insulator from any 
stout porcelain tube. 
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THE HOW AND WHY OF RADIO 
APPARATUS. 


Series to Date. 


No. 1. The Induction Coil, Page 
493, November, 1916. 

No. 2. The Transformer, Page 
656, January, 1917. 

No. 3. Condensers, Page 735, Feb-E 
ruary, 1917. 

No. 4. Spark Gap, Page 113, 
June, 1917. 

No. 5. Radto Transmitting Induc- 
tances, Page 537, December, 1917. 

No. 6. Radio Receiving Tuners, 
Page 685, February, 1918. 

No. 7. Radio Receiving Condens- 
ers, Page 766, March, 1918. 

No. 8. Detectors, Page 30, May, 
1918. 

No. 9. Telephone Receivers, Page 
176, July, 1918. 

No. 10. Radio Amplifiers, Page 
472, November, 1918. 

No. 11. How to Make and Use a 
Direct-Reading Wave Meter and De- 
cremeter, Page 874, April, 1919. | 

Radio men everywhere will un- 
doubtedly like to obtain the complete 
set of these specially prepared papers 
on the “How and U’hy of Radio Ap- 
paraius.’ Also the following three 
amportant and timely papers on the 
“Calculation and Measurement of In- 
ductance,” by Mr. Secor and Samuel 
D. Cohen. 

Nos. 1, 2 and 3 “Calculation and 
Measurement of Inductance,” appear- 
ing inthe March, April and Sepiem- 
ber, 1917, issues. 

Those interested in these valuable 
papers can obtain prices of individual} 
back numbers containing them by 
writing to the “Cireulation Depart- 
ment.” 
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In closing, it may be said that the Ama- 
teur Radio man will learn much bv close 
observation and the application of common 
sense and everyday electrical technique to 
his antenna structures. Don’s use faulty 
lead-in. insulators to bring the aérial cur- 
rent into your radio shack—huy a good one, 
even tho it costs a few dollars. An excel- 
lent one is that made of molded Electrose, 
with threaded tightening flanges. A hole 
drilled thru the center of a piece of glass, 
hard rubber or bakelite sheet, at least one 
foot square, makes a very excellent lead-in 
insulator. Don’t tie your aérial so tight 


that in a wind-storm it will break at the | 


frst swing; suspend one end by a counter- 
balance weight, or else by springs, so that 
the flat-top can expand at least 5 to 10 feet 
in a 100- to 150-foot span. Watch your 
aerial’s behavior in your first wind-storm 
and vou will learn more than by reading 
several books on the subjects. 





You benefit by 
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ARE YOU IN THE RACE 


FOR POSITION -- POWER -- SUCCESS? 


There is no “handicap,” All contestants are eligible 
















ALL YOU NEED IS 
GRIT — DETERMINATION— 


TRAINING! 


At the School of Engineering of Milwaukee can be secured the specialized 
technical training prerequisite, if you would win to success in the great electrical 
held. Special One Year Course in Practical Electricity. 

Expert instructors, extensive and perfectly equipped laboratories—careful, 
scientific combining of theory and essential practice—these ‘and inany more 
desirable features have guided hundreds of ambitious young men to the success 
for which they have striven. 


Are You Less Ambitious Than They ? 


Resolve to enter the race at once. Right Now! Get in line by clipping the 
coupon today. No matter what your previous education, there’s a starting place 
for you here. Every phase of electrical instruction taught in a way to benefit 
and aid you to success. R. O. T. C.—Physical Director—Fraternity House with: 
Board and Room at Cost to Stu- 
dents, 

















Scissors here 







School of Engineering of Milwaukee, 
105-373 Broadway, Milwaukee, Wis. 


Gentlemen:—Please send me, without obligation, a 
“Photo-Story’’ and full information concerhing the 
courses marked. 


Electrical Engineering (B.S. Degree 3 Yrs.) 
Electrotechnician Course 6-Month Trade Courses 
1 Yr. Practical Electricity Home Study Courses 
1 ¥r. Electrical & Mechanical Drafting : 








Mark and mat! the coupon for 
the new ‘“‘Photo-Story,’’ bulletins 
and full particulars concerning the 
course that interests you. 








School of Engineering of Milwaukee 







105-373 Broadway, Milwaukee, Wis. SNSLEN TG (ORRWEIE Soe acer cy casuuseycea a + corpaeme wt ee Cae xs eee cries ese 
“ tre , A oe ae a a ee ae 
An Electrical Technician > OUY Soe Seoen tnmdbb): Sant. chd of Se a ee ae 





Institute” 









This is the first practical storage battery for supplying the plate current for vacuum tubes 
and is so far in advance of all other types that it is destined to maintain the leadership. 

The numerous advantages of the lead cell are fully characterized in this battery. The con- 
struction is rugged; the plates are of the best design and workmanship; the individual cell-casings 
are made of transparent Pyralin and welded together to form a solid unit. Its capacity of 3 ampere 
hours is sufficient for supplying current to a number of tubes simultaneously while assuring peak 
voltage operation for long periods of discharge. With this battery, charging from A.C. sources is 
easily accomplished with any type of “‘Tungar’’ rectifier without changing any of the windings. 
TYPE ROAA—with Iiquid electrolyte .............. 0c. ce cece $17.50 
TYPE ROAB—with non-spillable electrolyte ..................... 19.50 

Send for literature on this and other new Grebe developments. 


GREBE & CO. Richmond Hill, N. Y. 
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Eccentric Antennae 
(Continued from page 432) | 





AUDIOTRON 
VACUUM TUBE PANELS 


PARTS AND ACCESSORIES 


Panel full XX Grade Conti- 
nental Bakelite Dielecto Steel 
cut and whitened engraving. 
All metal parts heavily nick- | 
| 








the general efficiency of the aérial, but 
serves to protect it from corrosion. As 
| to the relative merits of the two kinds of 
wire, there seems to be some doubt. The 
operaters using each kind declare their own 
particular kind the best. 


eled. Switches for double fila- 
ment tubes and arc or spark 
reception. New type Back 
mounted smooth running 
rheostat. Panel also furnished 
in maple with imitation black 
bakelite finish. 





No. 8B. Full Bakelite panel assembled......... $15.00 | aa 

No. 8BP. Complete set of parts........5...++.. 12.00 Side View of peers ecg Pranatogaiey 
Having Four Coils. 1 and 2 Are Primaries 

No. 8W. Wood panel complete ............+..- 12.50 While 3 and 4 Represent Secondaries. Th 
| No. 8WP. Complete set of parts.............--. 10.00 Affords Very Fine Tuning. 


There has also been some discussion as 
to the relative merits of the two forms of 
aerial—i.e., the flat-top and barrel types. 
There is no doubt, however, that the barrel 
type has far more capacity for the same 
length than the other. But it also, appar- 
ently, would help to increase the static in 
the phones. 


The United States Government has evi- 
dently found some very excellent advan- 
f tages in it tho, for it has adopted the 
ft barrel type for use on all its battleships, 
| and has practically abandoned the use of 
the flat-top aérial on them. It was first 
tried out by our battleships that were work- 
ing in conjunction with the Allied fleet in 
the North Sea. 

No doubt the up-to-date Amateur will 
be glad to give these different antennae 
a try-out. 


Send for free bulletins on panels, couplers, detectors, parts, etc. 
Send cash with order and save all delivery charges. Dealers: write for proposition. 


AUDIOTRON SALES CO., 311 Lick Bldg., San Francisco 
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I@ ~=BIG 300 PP. 
Wireless & Electrical 
Catalog is now as it always has been, the largest and most 
complete and dependable Wireless Catalog published. Mailed 
for 12c in stamps or coin which may be deducted on first order 


of one dollar. Catalog not sent otherwise. This catalog costs us 
twice the price of other catalogs. 








Everything in wireless worth while is listed in this catalog. The experienced amateur will tell 
you to see our catalog before buying. You are thereby insured against an unwise purchase. It 
is the Beacon Light to ‘guide you right in the selection of your wireless apparatus. No bigger or 
better values are obtainable elsewhere. Send for revised price list. It is yours for the asking. 


THE WILLIAM B. DUCK CO., 230-232 Superior St., Toledo, Ohio 
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Manufacturers of Reliable Instruments and 
Distributors of All Prominent Makes of 


RADIO APPARATUS 


Everything essential to the successful 
installation of a radio station. 


Bunnell Apparatus is Sold by Dealers 
Everywhere 


Catalog 40-E on Request. A Special Feature, 







REC. INDUC. 





| J.H.BUNNEL & C0. 32ParkPlace New York = ""“reaie ‘Key. 
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| Hook-up of Special Variometer Coupler, 
Provided With Four Coils, Two in the Pri- 
mary and Two in the Secondary. 



















Acme Apparatus For Results 


THE ACME AMPLIFYING TRANSFORMER 
Type A-2 

A very compact and efficient transformer especially 
designed for repeating between tubes in Vacuum Tube 
Amplifier Circuits. 

Two-winding, closed magnetic type. Primary and 
secondary of No. 40 enamelled wire, wound on one 
leg, with a turns-ratio preved by exhaustive experi- 
mentation to be the best. Supported on aluminum 
castings, with bakelite panel and nickel-plated binding 
posts. Shipping weight, 2 Ibs. 

Type A-2 Ampylifying Transformer, $10.00 
Same, unmounted 7.50 

Inquiries solicited from responsible dealers. 


ACME APPARATUS COMPANY 


23 WINDSOR ST., CAMBRIDGE, MASS. 


NEW HONOR FOR SIR OLIVER J. 
LODGE. 


On June 6th at Clarence House, the 
Duke of Connaught presented to Sir Oliver 
Lodge the Albert Medal of the Royal So- 
ciety of Arts, which was awarded to the 
famous scientist “in recognition of his 
work as the pioneer of wireless telegraphy.” 


BARGAINS IN RADIO MASTS. 


| What with the great epidemic of under- 
' ground antenne now sweeping Amateur 
Radiodom, we should shortly see radio 
‘| masts given away for the asking. What? 
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COMMERCIAL 
WIRELESS 


Splendid opportunities now in the MER- 
CHANT MARINE for Wireless Operators. 
Salaries now being paid—Junior Oper- 
ators, $85 per month; Chief Operators, 
$110; food and quarters included. Equiv- 
alent ashore from $35 to $40 per week. 


Interesting and fascinating work. Our 
graduates in all parts of the world as 
operators, instructors, inspectors, etc., 
etc. Students from all over the country. 
If you are interested in Commercial Radio 
let the EASTERN RADIO INSTITUTE 
train you. Endorsed by Marconi and 
Government officials. 


SUMMER COURSES. Day or evening 
start any Monday. Send for prospectus. 


EASTERN RADIO INSTITUTE 


899B Boylston St. Boston, Mass. 
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ae catalog just 
off the press. 


Seventy-six pages of 
new apparatus for the 
Radio Experimenter. 


Send 4c for this com- 
plete catalog. 
Haller, Cunningham 
Electric Co., 
478 Market Street, 


San Francisco, Cal. 





THE BARR 
MERCURY-CUP WIRELESS DETECTOR 


The most effici- 
ent Detector on 
the market. 
Tested by the 
United States 
Government 
P and Marconi 
Wireless Tele- 
graph Co. 
Increases the efficiency of every wireless re- 


ceiving set by making the signals clear, sharp 
and distinct. 
Instantly adjustable at a constant pressure. 
For full information and price—write 

THE BARR MERCURY-CUP DETECTOR 
169 Columbia Heights Brooklyn, N. Y. 


TELEGRAPHY 


Both wire and wireless, and Station Agency taught 
thoroughly and quickly, BIG WAGES NOW PAID, 
some of our recent graduates procuring $138.00 per month 
to start. Great Opportunities for advancement. Our sehool 
the oldest and largest—annual enrollment 600 students. 
Endorsed by railway, telegraph, wireless and government offi- 
cials. Expenses }ow—chance to earn part. Catalog free. Write. 


DODGE INSTITUTE, 22nd St., Valparaiso, Ind. 
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THE BARR MERCURY CUP DETECTOR 
Per Dec 29 (94 
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New 1K. w. Quenche 
ed Gap Transmitter 

(Continued from page 427) 





switch has been named a “Tone Clearer’ 


because poorer tone conditions due to 
changed operation in the gaps may be 
compensated for by rotating the handle 
at the left of the holder as shown in Fig. 
3. Precaution is urged never to use the 
power changer or gap changer with the 
current on, as the shaft and handle are 
“alive.” 

Each gap unit consists of two brass 
discs which are bolted together thru their 
centers. A silver ring electrode is riveted 
to one side of each disc. Two fish paper 
gaskets, one placed underneath the bolt 
head and the other between the interior 
face of the discs. Upon close scrutiny 
these gaskets will be observed in the gap 
in the photos herewith presented. 

Proper cooling of the gap is afforded 
by the two sheet metal parallel flanges, 
which are placed integrally with each gap 
disc. These flanges join each other at 
two edges only, the other two edges being 
left open, forming a flue. 

The resonance inductance which is fur- 
nished with this set is of the iron-clad 
type. It has two windings, one being for 
full power operation, the second, which is 
larger inductance, is for low-power oper- 
ation. Actual operating tests show that 
the natural period of the A. C. armature, 
resonance, inductance and_ transformer 
primary is 425 cycles. The operating fre- 
quency ranges from 450 to 550 cycles. 

One of the most unique parts of this 
set is the combination flame-proof Morse 
key and antenna switch. The key is made 
with larger contacts for carrying audio- 
frequency currents at low potential. It 
is encased in a gas-tight housing of black 
Japanned sheet brass, this housing mak- 
ing the “live” parts of the key free from 
all electrical contact with the power cir- 
cuit. The connection between the key 
and the panel is made by two lengths of 
tlexible cable, each five feet long. By 
means of the antenna switch, both the 
generator armature circuit and also the 
generator field circuit are broken when 
the switch is in receiving position. 

The thermo ammeter is used in connec- 
tion with the Weston shunt-block, one end 
being grounded to the panel frame. It 
reads from 0 to 15 amperes. 

The wave changing device that is used 
in connection with this set, is built for 


_ durability as well as the highest efficiency. 


It consists of a fixt primary coil and 
movable secondary coil. They are de- 
signed to have, corresponding turns as 
tuning points, and make = simultaneous 
contact with two selector arms. At the 
left of the upper panel will be seen the 
handle which varies the wave length. At 
the left of this handle will be seen three 
openings, the center one being encircled 
by a white ring. The correct wave-length 
of the set is read from this point, the other 
two openings being for various calculations 
of wave length. The right-hand handle on 
the panel is used in connection with the 
loading inductance. Designated wave 
lengths of this set when operated on a 
Navy standard are 600, 752, 952 and 1,905 
meters. This set under laboratory tests 
with a dummy antenna, the same as would 
be used on a ship, has radiated as high 
as 18 to 19 amperes antenna current. It 
has a daylight sending range from actual 
tests of over 1,000 miles. 

This set is at the present time being 
used by. the Navy and is installed on a 





great many of the merchant vessels, and | 


has proven one of the most efficient sets 
ever designed.—Photos courtesy, Emil J. 
Simon. 
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Learn at Home! 


Employers everywhere are looking for 
men with mechanical ability. Splendid sal- 
aries and rapid advancement are offered. 


There is an easy, delightful way in 
which you can learn right at home in 
spare time. For 28 years the Interna- 
tional Correspondence Schools have been 
giving men and women just the training 
they need for success in mechanical engi- 
neering and more than 200 other subjects. 
Hundreds of thousands have stepped into 
good positions through I. C.§. help, but 
never were opportunities so great as now. 


Letthe I. C.S. help you. Choose the work. you 
like best in the coupon below, then mark and mail 
ittoday. This doesn’t obligate you in the least 
and it will bring you information that will start 
you on a successful career. This is your chance. 
Don’tletitslip by. Mark and mail this coupon now. 


——= wes oes == TEAR OUT HERES = = —— —— 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX 6139, SCRANTON, PA. 


Explain, without obligating me, how I can qualify for the 
position, or in the subject, beiore which I mark X. 


ELEOTRIOAL ENGINEEL OCUEMIOAL ENGINEER 

[| Electrician SALESMANSHIP 

} Electric Wiring ADVERTISING MAN 

L) Electric Lighting (_] Window Trimmer 
Electric Car Running Show Card Writer 
Heavy Electric Traction Outdoor Sign Painter 
Electrical Draftsman L) RAILR CADER 
Electric Machine Designer ILLUSTRATOR 

Telegraph Expert 

Practical Telephony _] BOOKKEEPER 

(_] Stenographer and Typist 

Mechanical Draftsman (] Cert. Pub. Accountant 

(_] Traffic Management 

“| Commercial Law 
GOOD ENGLISH 
STATIONARY ENGINEER 
CIVIL SERVICE 

{] Railway Mail Clerk 
Textile Overseer or Supt. 
AGRIOULTURE 
Navigator Spanish 
Poultry Raising French 
Automobiles Italian 


DESIGNER 
MRCHANIOAL ENGINEER 
Ship Draftsman 
Machine Shop Practice 
Toolmaker 
Gas Engineer 
CIVIL ENGINEER 
Surveying and Mapping 
MINE FOREM'N OR ENG'EH 
ARCHITECT 
Architectnural Draftsman 


PLUMBING AND HEATING 
{] Sheet Metal Worker 





Name 


Present 
Occupation 





Street 
and No. 


State 2s 


AN EASY WAY T 
MAKE MONEY 22:2: 


content to 

_ plod along 

on & small salary. Be independent. Go in the tire re- 
Benin business. One man says *‘I made $60.00 the first 
ay.’? Others average $200 to $500 a month. Very little 
capital needed. Jobs plentiful. Every motorist a pos- 


sible customer. No experience needed.. We teach you. 
fit 
| 


SHALER Tire Repair Out 


Improved Wrapped Tread Method 
Used by Tire Manufacturers 

Does as good work as the big high 
priced apie tie | outfits. A boy 
can use it, It’s the only vulcanizer 
that has Automatic Heat Control, and 
ean’t undercure or overcure a tire. ¢ 
Requires no watching or regulating. 


FREE Book 


**How to Open a Tire Repair Shop.*’ 
Jt tells how to make big money. 
Don’t delay. Write quick. 


C. A. SHALER CO. 
2208 Fourth St. | Waupun. Wisconsin 
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BURGES 
ENGINEERING 
COMPANY 


Consulting Electrical 
Engineering 
We design and perfect electrical de- 2 
5) vices and apparatus. Power plants, 
“ electric railway maintenance and 
, operation, and railway signals a/| 
specialty. 






























Information supplied on 
electrical subjects 







































Write us your needs and permit us (q) 
to advise you and furnish data. )5) 
Our service is prompt, reliable and 
satisfactory, facts which are proven / 
before our bills rendered are payable. 


BURGESS BLUE BOOK = 


Our Mr. Burgess has prepared a pocket. 
size note book which is especially adapted 
for use by electrical men and electrical 
students. It contains over two hundred 
formulas for calculations and worked out 
problems, showing how the formulas are 
used. Also drawings of electrical ma- 
)) chinery and devices, particular effort 
being made in regard to Inside Connec- 
tions. This book is recommended by elec- 
trical men all over the country, is being 
used in several technical schools, and is 
being purchased by a number of electrical 
establishments who furnish them to their 
4 employees and customers. 


The price of the Burgess Blue Book is 
~ $1.00 and we refund the price if the book ) 
does not meet with your approval, 


BURGESS ENGINEERING CO. 


Yorke Burgess, Pres. and 
Consulting Engineer 


Chicago, Illinois 
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OO TORBOROROL SN ROTO OOO 
Taught by a practical man. 
Put part of your spare time to a good purpose. a 
A Home Study course for ambitious men. 
This is a course of study for the worker, not the idler, and one who wishes to 
learn the electrical business, or to make quicker and surer progress in this 
line, I can help. The work as designed, suits both experienced men and begin 
ners as the instruction is actually handled by me with a view of meeting the 
particular needs of each student. The principal requirement for success in 
my work is for the student to be willing and anxious to do his part, I do mine 
and I naturally expect and do insist that the students do theirs. 
I Promise Little But Do Much 
I only make one promise and that is to satisfy you if you are in earnest and will $8 
do your share. 1 cannot do it all alone for without some effort on your part, | 
my instructions are useless to you. My course of study is not hard and one 
with an ordinary education can handle it successfully, as I have made every 
effort to reduce the subject to the simplest possible terms. 
RESULTS 
Practical men recommend my course to others. Over 65% of my students are 
engaged in electrical work. Over 11% of my present enrollment was obtained 
through satisfied students. 
FIFTY-FIFTY 
All my dealings are on a 50-50 basis. I look at the proposition from your 
viewpoint as well as mine, and do not expect you.to do anything which I would 
not want to do myself, if I was in your position. While I naturally expect to 
make money through my efforts, at the same time, MONEY is not my first 
thought. No student is permitted to pay cash for his course on starting, the 
payment being made in monthly installments. Also students have the privilege 
of discontinuing the work if they find it is not just what they wish, and their 
payments stop at the same time. 
Send for my catalogue which tells the whole story regarding the way in which 
the instruction work is handled, terms and what I have done for others. 
Yorke Burgess, Supt., 


BURGESS ELECTRICAL SCHOOL 735." 


ne en Se rd wer 











wer 


AMAZING AUDION DETECTOR 
VALUES-$9.52 $11.2 $18.85 $22.00 


Remarkably efficient and handsome audion control panels within the price limit of EVERY 

AMATEUR, BUILT AND DESIGNED FOR THE AUDION, AS ONLY THE MAKERS OF THE 

AUDION CAN BUILD IT. IN THE PAST, INSTRUMENTS OF THIS CALIBRE HAVE NEVER 
BEEN OFFERED AT TWICE THESE PRICES. 


GENERAL SPECIFICATIONS, ALL MODELS: Beautifully engraved and grained 
genuine bakelite panels; 4 prong heavy nickeled tube receptacles; smooth running, 
positive acting, adjustable rheostats; impregnated efhcient mica stopping condensers; 
: aaa adjustable or fixed grid leaks with polished nickel covers; 
bakelite covered binding posts ik new slotted positive 
connecting feature; positive segmentally connected nickel 
Plated switches; 40 volt B battery of two 20 volt type 
units cast en block with operating life of 6 to 12 months— 
a remarkable advance in B batteries; handsome quartered 
oak cabinets, round cofners, standard de Forest ‘Early 
English” finish; perfect workmanship and expensive design 
throughout. 


Type P-400 Audion Panel—Consists of tube receptacle, 
grid leak and condenser, rheostat and binding post for 
connection to tuner, A and B batteries on bakelite panel 
7%" x 7%” without cabinet and B batteries. .. .$9.50 
Type P-401 Audion Panel—Same as above with ——— 
; 11.75 
yy Type P-402 Audion Panel—Larger panel with 40 volt B 
battery in cabinet..........c0c ce cueeuecuuces $18.85 
Type P-500 Audion-Ulitraudion Panel—Type P-402, Panel 
TYPE P500-——$22.00 with two switches for audion-ultraudion connection and 
either 20 or 40 volt B battery in cabinet........... $22.00 TYPE P401—$11.75 


NOTE: All de Forest audion apparatus is sold without the tubes. Audion detector oscillator or amplifier tubes, $7.00 each additional. 
Catalog sent on receipt of 10c in stamps to cover postage. 


DE FOREST RADIO TEL. & TEL. CO., 1415 Sedgwick Avenue, New York City 
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by Nelson Hall 


(Continued from page 456) 


much, gathers up a large amount of in- 
formation in his travels which he is ready 
to impart to any one who will give him an 
attentive ear. By pulling him to vour line 
you can get what he knows and all he has 
heard. In time -he will make a good ad- 
vertising medium if he is given “the dope.” 

Then one can inquire in stores handling 
such a line for the article. They will show 
the nearest thing in stock and tell if they 
have seen anything like it. Also it is good 
to write to mail order houses, for they are 
posted on a large variety of manufactured 
commodities. 

Trade journals and magazines have spe- 
cial articles describing new inventions as 
they come out and later advertise them. 
One can find these articles by consulting 
such as Pool’s Index, Reader's Guide to 
Periodical Literature and The Industrial 
Arts Index, which can be found in public 
libraries. Often librarians will look up ref- 
erences and sort out the articles if you will 
write or telephone your request in time. 
But usually it is best for one to go over 
the references himself, for while the arti- 
cles may not directly pertain to the subject 
they may suggest something worth while 
considering. Strange as it may seem, the 
best part of some papers is in the advertis- 
ing section. By taking papers going to the 
class of people interested in vour article 
you can see what is being offered. It is 
well to look over several different papers, 
because advertisers do not confine them- 
selves very closely and often try the dailies 
as well as trade journals. A good paper 
for general interest is the Saturday Eve- 
ning Post; for office supplies, System; for 
household supplies, The Ladies Home Com- 
panion, for agricultural implements, The 
Farm Journal or The Country Gentleman; 
for tools, Machinery; for marine supplies, 
The Marine Engineer; for power plant 
equipment, The Electrical World, and the 
ELECTRICAL EXPERIMENTER, for what the 
electrical experimenter and “bug” will want. 
Nearly every public library has all of these 
and many more along the same lines on its 
files. But if one desires most of them can 
be obtained from newsstands. 


From the advertisers many circulars, cat- 
alogs and leaflets can be had for the ask- 
ing. In some libraries there is a file of 
trade catalogs in the industrial department 
that may be profitably consulted. 

Sometimes going to all of this trouble 
will not bring to light the fact that some 
one has taken out a patent on this very 
article and has not put it on the market— 
yet. Hence it behooves one to make a pat- 
ent search or have one made. Patent at- 
torneys will make the search from a draw- 
ing, model, or description if it is clear to 
them, for a nominal fee. But it is usually 
more satisfactory for one to make the 
search himself; then he can see what has 
been done and the looking about may sug- 
gest Something new. The Patent Office Ga- 
sette is on file in public libraries and in 
offices of many patent attorneys. One can 
go thru the indexes of these, get the num- 
bers and read the short description given 
in the Gazette, and if it interests him send 
for a copy of the original patent. These 
can be obtained from the Commissioner of 
Patents, Washington, D. C., for five cents 
each in coin or money order (no stamps 
accepted). If one decides to have the 
search made, be very certain that the attor- 
ney has the idea right, understands how it 
works, and sees the novelty of it. He 
should be furnished with an assembly draw- 
ing, lettered so it can be described, clearly 
showing how it works, and laying special 
stress on the novelty. A copy of the one 
taken to the notary public is all right. 

Some may think this is carrving the re- 
search too far, but after an inventor has 
developed an idea or two with much labo- 
rious study and a fair amount of money 
on experimental work he will then realize 
the importance of looking ahead and find- 
ing out what has been done by other in- 
ventors and not do the same thing over. 
Looking ahead will save the inventor much 
annoyance and his company from financial 
distress. Many Teslas and Edisons are 
turned into insignificant positions because 
they blundered in their first attempt and 
lost heart. 


TheMystery ofAtmospheric Electricity 


By Rogers D. Rusk, M.A. 
(Continued from page 416) 


particles the water vapor has condensed as 
a liquid, forming the large ions, while 
about others it has only condensed as a 
dense atmosphere, forming the intermedi- 
ate ions. When the vapor pressure in the 
air increases, the dense atmosphere on the 
intermediate ions may change to a liquid, 
as in Fig. IJ, and thus the intermediate 
ions become large ions in a fraction of 
time. This theory is not at all conclusive 
but it fits in with the observed facts bet- 
ter than any other, and is the only one 
which explains how the intermediate ions 
may suddenly become larger and more 
slowly moving. As water vapor only con- 
denses in this peculiar way on rigid sur- 
faces under certain conditions. we must 
assume that the centers of the intermediate 
and larger ions are different froin the 
smaller ones usually found in gases and 
that they contain some small, rigid dust- 
like particle. This would also explain why 
they are not found in dust-free gases even 
tho the small ions are present, and why 
they are commonly found in the air. 


HOW ATMOSPHERIC PARTICLES ARE 
ELECTRIFIED. 


How these particles hecome electrified is 
another and vital question. There are many 
possible ways in which the phenomena may 
be accounted for. The ultra-violet light 





from the sun is a very powerful ionizing 
agent, having the power to detach electrons 
from the molecules of the air, as it passes 
thru the air. This ultra-violet light is par- 
ticularly strong in the upper and thinner 
layers of the atmosphere, and tho the air 
absorbs a great many of these waves on 
account of their shortness, still a large 
number reach the lower levels of the air. 
Some more visionary theorists claim that 
ions and electrified particles are actually 
carried in huge streams from the sun to 
the earth, and there is some striking evi- 
dence that this may be true during periods 
of the sun’s greatest activity. Friction is 
a great producer of electric charges, as is 
evidenced by the action of the well known 
friction static machine, and it is highly 
probable that friction of the air and dust 
particles in the air may be one of the potent 
causes of the electrification of the air. 
Again it may be due in part to radio-active 
substances in the earth’s surface which con- 
stantly give off electrified particles into the 
air. 

The mystery of the electricity in the air 
is a double one and if we could discover 
just how the ions are produced we could 
more easily ascertain just what they con- 
sist of. When these two questions are 
solved we may be in a position to harness 
the “electricity of the air” to our own use. 
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Fit Yourself ‘Big Job 


Don’t hesitate any longer. There is a greater 

demand for trained men now than ever before 

— greater opportunities — bigger pay — more 

rapid advancement. It’s training that counts 

now—accurate knowledge—a. complete grasp 
Practical 


Drake's neiwsi: Books 


For Home Study 





Pave the way to the 
fat pay _ envelope. 
Written in non-tech- 
nical language that 
any man can grasp. 
Send the price of any 
book listed below. We 
will send the books 
Postpaid —- you keep 
them five days—if not 
entirely satisfied return 
the books and your 
money will be refunded 
in full. Order direct 
from this page. Use 
the Coupon. 


Electrical Books 
Electric Moter Contreft Systems and 
Methods. Leatherette. ................ $1.50 


Electrical Tables and Engineering Data. 
Leatherétte caracosnewbdees. ks we wes 1.5 

Motion Picture Operation. Leatherette... 1.50 

Alternating Current. Leatherette........ 1.50 


Wieling Diagrams and Descriptions. 
Leatherette cscsos.. 8h pat. vsawederss 256 
Armature and Magnet Winding. Leather- 
BETS cuss Pew a Bie. Bence: sacs «ae 0% Sg epee + we {.50 


Modern Electric ftlumination. Leatherette (.50 
Modern Electrical Construction. Leather- 


Ol1G win dace wade oo iach ees esha ec UN 1.50 
Electricians’ Operating and Testing 
Manual. Leatherette..............-... {.50 


Drake’s Electrical Dictionary. Leatherette 1.50 





Etectric Motors, D and A. Leatherette... 1.50 
Electrical Measurements and Meter Test- 
ing. Leatherette....6...c-cccccewes sae [.50 
Drake’s Telephone Handbook. Leatherette (.50 
Elementary Electricity. Cloth.......... {.25 
Electricity Made Simple. Cloth......... 1.00 
Easy Electrical Experiments. Cloth..... 1.00 
Operators’ Wireless Telegraphy oe Tel- 
ephone Handbook. Cloth........... -- €.00 
Telegraphy Self Taught. Cloth......... £.00 
Automobile Books 
Automobile Igni- 
, tion. Leatherette, 
be $2.00 
ad Les Sees C50 ere ee Brookes’ Automo- 
1 1] AUTOMOBILE bile Handbook. 
Ss pore PVA =| | Leatherette . $2.00 
EN Reenp sek es mae Automobile Start- 
dag CRA 7 NSTS aes Be ing and Lighting. 
" Ne Bee Leatherette ..$1.50 
Sj Ford Motor Car, 
as Truck and Tractor 
a Attachments. Cloth, 
f $1.00 
Bi. Storage Batteries. 
{ Cloth sas... $.50 
aa Ford Motor Car, 
w “ Truck and Tractor 
Attachments. 
Leatherette ..$1.50 
Automobile Catechism and Repair Man- 
ual. Leatherette ............--00--8> $4.25 
Gas and Oi! Engine Handbook. Cloth. . 1.00 
Gas and Oi!f Engine Handbook. Leather- 


Gite bus oceeedbwew bed yc sess sip eedaare 1.50 


The Up-to-Date Electro-Piating Hand- 
lisok. . CIGURe. » ms sere tee ween’ “Sere iene $1.00 

Sheet Metal Workers’ Manual. Leather- fy 
ette 

Oxy- Acetylene Welding & Cutting. Cloth 1.00 


re ee ee ee eS 


Brookes’ 20th Century Machine Shop 
Praeticé., Cigthi ...<«cqwtor ws pene 1.00 

Brookes’ 20th Century Machine Shop 
Practice. Leatherette ................ 1.50 


Practical Mechanical Drawing & Machine 
Design. Cloth 


Mail the Coupon NOW 


Order on our five day money back plan, 


ee tO eee vrvreeoreerr eee eves 


FREDERICK J. DRAKE & CO., ; 
1009 Michigan Ave., Chicago, If. 


Enclosed find ($......... ), for which please 
send me prepaid the books checked in this 
adv. (or list attached). It is agreed that I 
may return same in 5 days if not entirely 
satisfied, and money will be refunded in full. 


eee ee ee 
Address 


You benefit by mentioning. the “Electrical Experimenter” when writing to adverttsers. 
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Radio Electrical Apparatus 
Our new Bulletin Y offers a distinctive 
line of Radio and Laboratory apparatus 
including Transformers, Spark Gaps, Os- 
cillation Transformers, Variometers, Vari- 
able Condensers, etc., in fact, the most 
complete line built by any single manufac- 
turer in America. 


Bulletin R describes the Cambridge 
alternating Current Rectifier for 


STORAGE BATTERY CHARGING 
Balanced Variable 0 i oO So 


Cond. Supplied in Send 3c stamp for both bulletins 


Re ES ahaa’ & CLAPP-EASTHAM CO. 
131 Main Street Cambridge, Mass. 


REMLER RADIO MFG. CO. 
62 Post Street <- San Francisco 
Pacific Coast Representatives 





Type 800 


nickeled brass case for 
use with oil or other 
liquid dielectrics 


ITRACO QUALITY 


RECEIVING TRANSFORMERS 


Used the world over. Insist on the genuine, built by its 
397 originators. Substitutes are expensive, irrespective of de- 
sign. We absolutely guarantee our tuners to give the max- 
imum signal volume. Delicate refinement, uninterrupted 
service and high class workmanship 
unite to make TRACO tuners the stand- 
ard whereby all others are judged. If 
your Dealer does not 
handle them, order direct 
from us, 


LIBERTY DETECTOR 
VALVES. RADIO AM- 
PLIFYING PHONES, type 
used by the UNITED 
STATES, BRITISH and 
FRENCH GOVERN- 
MENTS, now in stock, for 
sala. 
Send stamps for 
bulletins. 


Pottstown, Penna., U.S. A. 


—————$—$———————————————————— —_ 















The Famous 5A and 5C Models 
THE RADIO APPARATUS CO., 





SPECIAL $1.00 — 


SALE! ONLY 
se 

We have on Poe ine 
hand 2,000 extra. 
Carbon Ship. Weight, 
Grain Trans- 2 Ibs. 
mitters as ' Diameter 
per photo- Reduced Photograph of Trans- 3% ve. 


h. The mitter showing nickel plated case 
ane ae and Hard Rubber Mouthpiece 
class instruments and may be used for all kind of experiments, especially for 
wireless telephone sets, where a heavy current is to be passed through. Slightly 
used, but in perfect working order. Money refunded if not satisfied. A real 
bargain. Order one or more today. 


THE ELECTRO IMPORTING CO., 231 Fulton St., NEW YORK 
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SIRIS SCIENCES NOS 


WIRELESS 





You Need These Remarkable Books 


No. 5. Wireless Construction | drawings how to build wireless 








and Installation for Beginners | 2PPatatus, how to erect the aerial, 
Describes in detail With, ening connect and operate. 86 pages—93 CONSTIRU CIO o wa 
drawings how any handy boy can illustrations, INSTALLA : 






make his own apparatus at lowest 


possible cost. Describes simpler E . 2 
and cheaper apparatus than No. 6 No. 3 Lessons in Wireless 


BEGINNERS 









Book. 73 pages—67 illustrations. 


No. 6. Experimental Wireless 


Construction 
Explains in detail with working 










Telegraphy 


Explains in detail the principles 
and apparatus for wireless from 
aerials to end losses and Audions, 


Price, 25 cents each, Postpaid, Anywhere 
COLE & MORGAN, Inc., Publishers, P. 0. Box 473 C. H. Sta., New York City 





COLE R MORGAN) --* & 
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Possibilities of Aligh 
Frequency Currents 
(Continued from page 410) 








could hardly be called power transmission, 
for only a very small portion of the 
original energy eventually reaches its des- 
tination in any case. 

Very few investigators have given any 
thought to the utilization of these currents, 
for great power distribution. 

Very new and strange phenomena are 
apparent when these currents are working. 
For instance, currents can be induced eth- 
ciently in circuits without iron as a mag- 
netic medicine. Hysteresis losses are prac- 
tically eliminated. Without iron in a trans- 
former, it would be lighter for a given 
power than the present 60 cycle ones. It 
would be more compact, thereby reducing 
magnetic leakage. There is no saturation 
point to consider because of an air core. 
The reactive effect of a few turns of wire 


Refractory 

cylinder” 
Coil. 
SANT 


Quartz 


flect 
vers 


Worer 
legves 








The Speclat Type of “*High Frequency” tInductlon Fur- 
nace Required for Enabling the ‘‘Carbon Free’? Melts Is 
Here titustrated. The Tremendous Concentratlon of Energy 
Produced by [Inductive Actlon In a ComParatively Small 
Volume Makes it Necessary to Maintain the tnductor Coll 
Cool by Artificlal Means. To Accomplish This Cooling in a 
Simple and Effective Manner, the Material Used for 
Winding the inductor Coil Is a Thin Walled Flattened 
Copper Tubing. it fs Flattened and Wound Edgewise to 
Obtain the Maximum Possible Number of Turns to the 
Inch. A Small Flow of Water Thru This Tubular Coll 
Maintains it Always at the Temperature of the Tap Water 
Used. The Melt. Which ts Located Within the Inductor 
Coll and Which May be Only '% to | tnch Less in Diameter 
than the Inside dlameter of the Coil, May be Ralsed to a 
Temperature of 2500° or 2800° C., the Coll Remaining 
Under 20° C. 


is very great; but a small condenser will 
cause resonance. Therefore the power 
factor can be easily made unity. 

Among the few original engineers in 
this field of high frequency A. C. power 
transmission is Prof. Dr. E. F. Northrup, 
who was assisted by the writer at the 
Palmer Physical Laboratory, Princeton 
University, in extensive research along 
these lines. With these currents, it was 


possible to get results never before ob- 


tained by any other investigator. 

Advantages of High Frequency Transformers 

With an air core transformer, having a 
resistance load, more efficient results were 
noticed than could be procured with trans- 
formers having iron for a core. The losses 
were mostly due to the resistance of the 
conductors; but they were very. small, as 
the circuits were of large cross-section. 
The hysteresis was negligible, due to the 
absence of iron. Magnetic leakage was re- 
duced to a minimum because the coupling 
between primary and secondary was close. 
The capacity was 10 kilowatts, with three 
turns primary, insulated for 7,200 volts, 
and one turn secondary, reducing to 2,400 
volts. The circuit was resonant; therefore 
the power factor was unity, or numer- 
ically 1. 

It remained for Prof. E. F. Northrup to 
critically study these currents at low volt- 
age. He found they could be confined in 
a mass of metal, thereby producing a ter- 
rific heat in a very simple and _ efficient 
manner. 
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The Newman-Stern Co., Cleveland, O. 


SUPERLATIVE 
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10 Amp. $7.75—20 Amp. $8.25 
A three cent stamp wili bring 
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grade apparatus. Atdiotron, 
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THE RADIO ENGINEERING COMPANY, 
22 St. Paul St., Baltimore, Md. 


Se Same = Make your sta- 
tion more 
selective and 
w efficient for only 
$10.50. Send 2- 
cent stamp for 


bulletin. 
COLBY’S TELEGRAPH SCHOOL, AUBURN, N.Y. 
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ELECTRICAL EXPERIMENTER 


The present day development in. wire- 
less has been to raise the voltage and fre- 
quency, because under these conditions 
maximum radiation of energy is brought 
about. 

After several years of careful experi- 
mentation, a high frequency, electric tnduc- 
tion furnace was produced that was appli- 
cable for the production of heat in either 
a conductor or non-conductor. Its extreme 
simplicity, Owing to the absence of iron 
and a few turns in the inductor coil, leads 
one to believe that along these lines lay 
perfection in electrical mechanics. 

At present there is in actual operation 
under industrial conditions a 20 K.W. fur- 
nace of this type. It is used for studying 
glass at high temperature in vacuum or 
under pressure. 

A few years ago applications of this sort 
were purely imaginary. 

There is now under test a 50 K.W. unit. 
Most all tests were carried on with the 
damped oscillations of condenser discharges 
up to 50 K.W., but the undamped oscilla- 
tions of the high frequently alternator will 
be used for greater capacity. 

With the spark method for producing 
these currents, a two phase field was used, 
no doubt for the first time. Altho nothing 
other than a half revolution of a circular 
conductor on an axis in this field was 
noticed, the writer is firmly convinced that, 
with proper apparatus and research, an in- 
duction motor could be made utilizing these 
currents. A motor of this sort would be 
WITHOUT IRON as a magnetic medium 
and therefore extremely light. Proper de- 
sign would undoubtedly make it efficient. 

High frequency lighting has already 
given promise to be eventually the means 
whereby the much heralded “cold light” 
may be produced. 

The fundamental principles involved in 
producing these currents has been firmly 
establisht in ‘“‘‘wireless’ and with these 
methods, slightly changed, it is possible to 
investigate a brand new field of “endless 
wonders.” 

In the last decade there has been mar- 
velous advances in electricity; but these 
have only paved the way for far greater 
things—Photos courtesy Pyrolectric In- 
Strument Co. 





Practical Chemical 


Experiments 
By Albert W. Wilsdon 
Y (Continued from page 418) 











Into most 
laundry soaps both sodium silicat and 
sodium carbonat are crutched, as a filler 
to soften hard water and to give addi- 
tional detergent properties. 

Toilet soap is made either by melting 
raw soap, by perfuming an odorless soap, 
after cutting in fine shavings and drying, 
or by making the soap directly by the use 
of pure materials. In either case the mass 
is colored by metallic oxids or anilin 
colors, and is perfumed by the use of es- 
sential oils, and is then prest into molds 
while yet fresh. To make a transparent 
soap it is necessary to dissolve an ordinary 
soap in alcohol, allow the msoluble residue 
to settle out, and distill the alcoholic solu- 
tion to jelly. This may then be prest into 
molds and dried. Another method quite 
frequently utilized is to make a cold pro- 
cess soap, with coloring matter and per- 
fume aded, and then to add to the mass 
more glycerin, or a strong sugar solution, 
which renders it still more transparent. Soft 
soap is made directly by the use of potash 
lye, or by the use of soda lye and consider- 
able water. The glycerin and the excess of 
lye, if any, remain in the soft soap. This is 
used in fulling or shrinking cloth and in 
other manufacturing operations, probably 
on account of the excess of alkali which it 
contains. The salt lye which is drawn off 


soluble glass as it is called. 
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Type L-1 Inductance Units 
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Furnished in three sizes. 
5,000 meters $10.00 
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12.00 
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from the kettle in which soap is boiled is 
used for the manufacture of glycerin. In 
this process the soluble soap and impuri- 
ties are taken out by chemical treatment, 
and mineral salts are separated by evapora- 
tion and crystallization. The purified crude 
residue containing about 80 per cent 
glycerin is distilled with steam under di- 
munished pressure. 

It is false economy to use a cheap soap, 
on account of the excess of alkali which 
it usually contains, at injures the fabrics 
washed, by causing the fibers to disinte- 
grate and readily fall apart. There is a 
great advantage in using a well dried soap, 
as it does not so readily become soft in the 
water and therefore does not wash away so 
quickly. A laundry soap will lose 25 per 
cent of water if the bars are piled and 
allowed to remain for some time where 


reul in his researches on soap said that the 
cleaning action was because the soap was 
decomposed, when brought into contact 
with the water, into fatty acid and alkali. 
The impurities are set free by the alkali 
and entangled by the fat acid salts, and 
thus removed with the lather. Thus it 
will be seen that vigorous rubbing is not 
necessary to remove the dirt, tho, quite 
naturally, it aids the process. 

Ordinary soaps are readily soluble in 
water, but if the water is hard from the 
presence of hme or similar mineral sub- 
stances, the alkali soap is decomposed and 
an insoluble lime soap is precipitated, 
thereby forming a disagreeable scum on 
the water. Not until all this lime is thrown 
down by the soap will the lather begin to 
have a detergent action. On account of 
the necessity for using hard soap in some 
localities washing soda is used to break the 
water; that is to precipitat the lime so 
that less soap will be required. In order 
to make a laundry soap fit for hard water, 
sodium carbonat is added to it in the 
crutching. 

Experiment No. 1. To make a hard soap, 
dissolve in a medium-sized beaker 15 
grams of caustic soda (in stick form) in 
120 cc. of water, and pour one-half of this 
into a porcelain evaporating dish of at least 
500 cc. capacity, add 60 cc. of water and 50 
grams of tallow. Boil this solution for 
three-quarters of an hour, carefully re- 
placing, from time to time, the water that 
has been lost by evaporation; then add 
the remainder of the solution of caustic 
soda and hoil for at least an hour more. 
Water should be added as before, but the 
volume of the liquid may be allowed to de- 
crease about one-third. Add 20 grams of 
salt, boil for a few minutes, and allow the 
liquid to cool. The soap will rise to the 
top, and the glycerin, excess of lye, and 
salt will remain in solution. 

Experiment No. 2. Slightly acidify the 
water solution separated from the soap in 
the above experiment with dilute hydro- 
chloric acid. If any fatty acids or im- 
purities separate out, filter. Pour the 
solution into a porcelain evaporating 
dish, and evaporate to dryness on a water 
bath. Dissolve the residue in strong 
alcohol, filter or decant from the undis- 
solved crystals of salt, and evaporate the 
alcohol. The slight residue will be sticky, 
and give the sweet taste of glycerin. 

Experiment No. 8. Cut a good quality 
of soap into shavings and mix with hot 


water on a water bath, until well dis- 
solved. Add_ dilute sulfuric acid until 
the solution is acid. Note that if the 


| soap is filled, the sodium carbonat will | 


cause an effervescence on adding acid. 
Heat on the water bath for some time 
or boil slowly, and the fatty acid will 
separate, forming an oily layer on the 
top. When clear this may he separated 
from the water by pouring on a wet filter, 
and the sulfuric acid removed by washing 
on the filter with hot water. 

Washing soda, is often used, not only 


to soften hard water, but as a stronger | 
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washing agent than soap. This is a much 
better material than most of the so-called 
washing powders on the market. It 
should always be dissolved in a bottle or 
other vessel, and used as a solution in 
the quantities necessary. An excess dis- 
integrates the fabrics, or rots the goods. 
Sometimes the washing powders or liquids 
on the market contain in addition to the 
washing soda, a little soap or ammonium 
carbonat or a small per cent of borax, 
but they are much more expensive than | 
the common washing soda, and no more 
efficient. 

Experiment No. 4. To test a washing 
powder for sodium carbonat, put a little 
of it in a test tube and add a few drops 
of hydrochloric acid. If there is a brisk 
effervescence it will indicate the presence 
of a carbonat, and if the gas that is given 
off colors the Bunsen burner Name yellow, 
it is an indication of the presence of 


sodium. Bluing. 

Bluing is the process resorted to in the 
laundry to overcome the slight yellow 
color of the clothes, and for the same pur- 
pose in the bleacheries where new goods 
are finished. Indigo was one of the sub- 
stances most commonly used some years 
ago. It was known to the ancient Egyp- 
tians as a dye and to the Romans as a 
pigment. The method of using it for 
bluing, as it is insoluble in water, is to 
tie up a lump in a cloth, and when soaked 
in water 
which is in suspension will give a blue color 
to the water, and to the clothes, which are 
to be immersed in it. 


Prussian blue (Ferric Ferrocyanid) is | 


also used for bluing. It is insoluble in 


water and in mineral acids, but 1s decom- | 


posed by alkalies and dissolved by oxalic 
acid. It is generally used as a solution 
or liquid blue, but this imparts to the 
goods a greenish-blue color. On account 
of the ease with which it is decomposed 
by the alkalhtes, there is danger that iron 
rust will be deposited on the goods if this 
form of blue is used. 

Experiment No. 5. Make Prussian 
blue by the action of Ferric Chlorid upon 


potassium ferrocyanid in the presence of | 


a few drops of hydrochloric acid. Treat 
this blue precipitat with an excess of 
sodium hydroxid, and heat to_ boiling. 
Notice the reddish brown precipitat of 
ferric hydrat. 

Experiment No. 6, Make some Prus- 
sian blue as in the previous experiment, 
and add to the precipitat, in the test tube, 
a few crystals of oxalic acid, and warm 
the mixture. Notice the intense blue solu- 
tion obtained (liquid Blue). 

Ultramarin is an interesting artificial 
compound which is put upon the market 
in the shape of small bluing balls. It is 
similar to the native mineral called Lapis 
Lasulit, and is a double silicat of sodium 
and aluminum containing sulfur. Like 
indigo, it is insoluble in water and is 
simply held in suspension in the liquid. 
There is a difficulty in preventing the 
formation of blue spots and streaks with 
the solid blue. This blue is extensively 
used for coloring wall paper and for 
bluing white sugar. 

Experiment No. 7. To show the pres- 
ence of sulfur in ultramarin place a part 
of a bluing ball in water in a test tube, 
and add to it enough hydrochloric acid to 
make the solution acid. Notice the odor of 
escaping gas when the solution is warmed, 
and test it for hydrogen sulfid by holding 
above the mouth a piece of paper pre- 
viously dipt in lead acetat solution. The 
paper will turn black on account. of the 
formation of lead sulfid. 

Anilin colors made from coal tar are 
the basis of most of the liquid blues upon 
the market at the present time. The 
soluble blues from this source are very 
numerous, and they are probably as satis- 
factory as anything for this purpose. 
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LEARN MUSIC 


PLAY by NOTE 





Organ 
Violin 
; Cornet a aaa eee ' 
Guar aio | Music no longer difficult! 
Mandolin New plan makes it easyto 
Harp learnbyhomestudy. Posi- 
tively easier than with pri- 






"Cello 


Trombone | vate ea her. F asten ee 
gress. You wi eadleto 
play your favorite instru- #, sky New 
Saxophone ment in a few short York writes: "T 
al months! More than 200,- compliment you 
Singing 000 men, women and chil- derful aystem. 
not know 





dren have learned by our 
method. You, too, can 
learn in your spare time, 
We guarantee it. 


Lessons FREE 


Wo want to haveone pupi!lin each 
locality at once to help advertiso 
our home study method. Fora 
shorttime.therefore age our 
marvelous lessons FREE. Only 
omare ja for postage and sheet 

¢ oe fa small. Beginners 


one pote from 
another, but in 
a short time 
have mastered 
the piano and 
am now com. 
posing music.’ 


Loutse Masten; 
Epworth, Va., 
writes: “*Re- 
ceived my 
teacher’s cer- 





or advanced upils. rite for 
i, teen ee pac dee Book giving allthe &% oy mw ‘ the: 
your schocland fostal todeyl iculars. Send & writes: 


ous t take completed your 


. vtolin 
pape oars U.S. SCHOOLOF MUSIC = cpurseon violin. 
enme.’* 1339 Brunswick Bldg., N.Y.C.”° studenta,”’ 


SOA ee he Chae ae eg en en 
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Learn to Draw 
at Home 


Hilustrators, Cartoonists, Commercial Artists earn 
big money. $25 to $100 a week and more. Learn at 
home in spare time under personal direction of 
Will H. Chandlee, famous newspaper, Magazine, 
advertising artist of 35 years’ successful experience. 


BE AN ARTIST SAUTE 
Delightful > FREE COUPON 


fascinating Drofession. 
Wonderful new home-study meth- 2 


makes drawing easy! Send -_ 
coupon or postal today for spe- ~~ a ae 
cial offer of complete Artist‘s ~~ SCHOOL OF 
Outfit FREE to new students. <° Inc. 
Write fOr handsome | book. Ss (437 H St., N.W., 
*"How to Becotne an Artist.”’ 
Don’t delay—vwrite or send Ss Washington, D. C. 


coupon at once. Address Ss 


7 = Send me_ Particulars of 
Washington School & 


FREE ARTIST'S OUTFIT 
offer and Free Book, 


**How 
of Art, Inc. RS to Become an Artist.’’ : 
NATO ghee ee ceeniindce e@ewvreva 

1437 H, St., N. WS ACAreSS. «0. cece severe , 
Washington, D. C. Sais. oe State..... 

















Swing 4 in., Jlin, between centers. 17 in. 
total length, Shippi wes htl3lbs. Bed 
of lathe is machined. rkmanship first. 

clasa, Equipped with gant turning chuck, 
Can be fitted with 3 in, face plate and drill chuck as 
special equipment. Order one ‘2 Price $5.00 cash 


| S32. SYPHER MFO. CO., DEPT, C TOLEDO, OHIO 









You can learn by our modern and orig- 
inal system of instruction every part 
of the Watch Repairing Trade at home 
“ as good or better than at a shop. You 
“| canearn money while learning and secure & 
well paying poaltion or start In buatneas after 
completing our course of inatraction. Good 
watch repalrers are always in demand and earn 
prom a + $36 per week. For particulars 
o the 


Milwaukee School a Watchmaking 166 Mason St., Milwaukee, Wis. 
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STARTLING NEW ELECTRICAL TREATMENT 


FOR HEALTH, ENERGY, BEAUTY 


You can now try the wonderful new Violetta—Violet Ray Machine—10 days free in 
your own home. Give yourself daily treatments—at less than 1 cent per treatment. Rid 
yourself of headaches, catarrh, constipation, lumbago, insomnia, nervousness. Relieve 
your pain from neuritis, rheumatism, indigestion, neuralgia. Give yourself beauty treat- 
ments—-remove eczema, pimples, blackheads, obesity. Make your body a human dynamo 
of energy and make your skin fine in texture and free from blemishes or sallowness. 
Double your strength, sharpen your appetite, soothe your nerves, beautify your com- 


“VIOLETTA__NOT A VIBRATOR 





VIOLETTA 


The Violetta does not shock or pain. It does not bind the muscles. It is not a 
vibrator. The Violetta soothes or stimulates, sending the magic healing power of electricity 
through every cell, tissue, and organ of the body. Electricity in its highest remedial 
form. Wonderful and painless even to infants. No other form of electricity for home 
use is SO amazing in its results. 


10 DAYS’ FREE TRIAL own home 


You can try the Violetta in your own home on our 10 days’ trial plan. Not one cent 
do you have to pay if you are not pleased. Why suffer from physical ailments or from 
the handicap of a sallow, pimply, imperfect skin when you can try this wonderful treat- 
ment in your home without risk. The Violetta is used by thousands of physicians and 
drugless healers as well as by such prominent 
beauty specialists as E. Burnham, Chicago. Yvette 
Parlors in eighteen cities, and hundreds of others. 
Every penny you pay returned instantly if you are 
not pleased with the Violetta after 10 days’ trial. 
Write for book describing Violetta Outfits and 
amazing results of Violet Ray treatments. 


‘ror BOOK FREE 


Just send your name on a post ecard or use the 
coupon below for convenience. We want you to 
know what physicians, drugless healers, sanitariums, 

} beauty specialists and individual owners say about 

Violet Ray treatments with the Violetta. We want 

\ Ny you to know how it removes pain as if by magic— 

DS how it clarifies the skin almost over night—why it 


= ae = =] me 1s painless, harmless, even to infants. 
BLEADON-DUN CO. Dept. 2H. MAIL COUPON OR POSTAL 


326 West Madison Street, Chicago, Il. 
We will tell! you about our 10 days’ trial plan 


Please send me your free book and 10 and prove to you that no other machine ever 
days’ trial offer on the Violetta Violet \ made is in the Violetta class. The only 









Ray Machine. This incurs no obligation self-contained Violet Ray Machine on the 
on your part. market. Sold direct to you or through 
your electrical dealer. Write today for 
free book and trial offer. 
BLEADON-DUN COMPANY, 
Dept. 2H. 


326 West Madison St., Chicago, Ill. 
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Try the Violetta in Your 
Own Home For 









Asthing Earache Obesity 
Barbers’ Iteh Eczema Paing 

Boils Eye Disease Paralysis 
Blackheads Falling Hair Piles 
Bunions Hay Fever Pimples 
Callous Headache Pyorrhes 
Catarrh Goitre Rheumatism 









Chilblains Insomnia Skin Diseases 
olds Lumbago Sore Throat 
Corns Nervousness Sprains 
Constipation Neuralgia Tonsilitis 
Dandrutf Neuritig Whooping Cough 
Deatress 







‘What Physicians and Users Say 


Trixie Friganza. well known actress says “Cheer- 
fully will I add my praise for Violetta. It’s the 
best ‘pain chaser’ and ‘soother’ I’ve had _ the 
good fortune to find. Its WONDERFUL. It 
cured my brother of neuritis. As for myself I use 
it for facial treatments and general massage. JI 
cannot say too much for it.” 

Dr. Bert H. Rice, of Vinton, Iowa, says: “I have 
good results with the Violetta High Frequency 
Instrument in all cases of neuralgia. Almost in- 
stant relief in Facial Neuralgia.” 

K. L. Allen, D.C., 205 Boone National Building, 
Boone, Iowa, says: “I have had very good results 
with the application of High Frequency Current in 
cases of Paralysis, Rheumatism and Neuritis, and 
think it a great help in drugless healing.”’ 

Dr. Daniels. Lisbon, North Dakota, says: “Have 
used the VIOLETTA in such cases as Goitre, 
Bronchitis, Pluerisy, Neuritis, Neuralgia and Lum- 
bago, and find it very beneficial. In fact, I would 
not be without it in my office.” 
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Experiments in Playsics 


By John J. Furia, A.M. 
(Continued from page 417) 


the card is turning thru 180 degrees the 
image remains if the speed of the card is 
sufficiently high. The image of the reverse 
side strikes the retina while the image of 
first side is still on it, and hence BOTH 
objects appear to be in view. This is the 
fundamental principle of the motion picture. 


Figure (4) is another example of an 
iUlusion due to persistence of vision. A 
black star is drawn on a blank card. If 
the card is placed on the forefinger and 
spun around, the star will disappear and 
TWO circles will appear as in B, the inner 
one black and the outer one gray. As the 
eard is spun around the image of the points 
of the star and the image of the white card 
between the points strike the eye in rapid 
succession, so that due to persistence of 
vision, both black and white are seen and 
the result is the gray circle or mixed shade. 
Since the center of the star is all black, the 
eenter circle is black. 


Even tho money is not of much use to 
many of us now, the following interesting 


device for “Making Money” provides a fit- 
ting conclusion to any performance. 
small miniature clothes wringer is brought 
forth. A piece of paper is cut to the size of 
a dollar bill. The paper is inserted in the 
wringer, the handle is turned and a brand 
new, crisp dollar bill comes out from the 
other side! This may be repeated indefinitely 
(provided the performer is a inulti-million- 
aire). Figure (5) tells the secret. The two 
rollers are not two distinct rollers, but are 
made of a continuous piece of goods woynd 
as in B. Beforehand the performer has 
wound some dollar bills into one of the 
rollers and then on performing the “stunt” 
places the paper in the other roller. As he 
winds the paper into one roller, the dollar 
bill is unwound from the other roller. If 
the apparatus is well made and carefully 
put together, a great deal of fun can be 
gotten from it without the modus operand: 
of the illusion being discovered. 


(To be continued) 
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Diploma Awarded to the Electrical Experimenter by the United States Government 
To Show its Appreciation of the Patriotic Service Rendered During the War by 
America’s Greatest Electrical Magazine. 
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66 99 
I Can Succeed! 
‘*What other men have done with the 

help of the International Correspondence 

Schools, I can do. If the I. C. S. have 

raised the salaries of other men, they can 

raise mine. If they have helped others 
to advance, they can help me. To me, 

I. C. S. means ‘I CAN SUCCEED.’ ”’ 


Make up your mind right now that not 
another day shall pass until you have 
made your start toward success. 


For 28 years men in offices, stores, 
shops, factories, mines, railroads—every- 
where—have been winning promotion 
and increased salaries through the I. C.S. 
More than 100,000 men and women are 

etting ready right now with I. C. S. help 
or the bigger jobs ahead. 


No matter where you live, the I. C. S. will come to 
you. No matter what your handicaps, or how small 
your means, we have a plan to meet your circum- 
stances. No matter what career you may choose, 
some one of the 280 I. C. S. Courses will surely suit 
your needs. 


When everything has been. made easy for you— 
when one hour a day spent with the I. C. S, in the 
quiet of your own home will bring you a bigger 
income, more comforts, more pleasures, all that 
success means—can you let another single price- 
less hour of spare time go to waste? Make your 
start right now! Thisisallweask: Without cost, 
without obligating yourself in any way, put it up 
to us to prove how we can help you. Just mark 
and mail this coupon. 


Game fees wees ee == TEAR OUT HERE cee eee et eee ee 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


m4 BOX -6201, SCRANTON, PA. 
Explain, without obligating me, how I can qualify for the 
position, or in the subject, defore which I mark Xu 
ELEOTRIOAL ENGINEER SALESMANSHIP 
Electric Lighting and liya. ADVERTISING 
‘Electric Wiring ‘ti Window Trimmer 


Telegraph Engineer Show Card Writer | 


Telephone Work Sign Painter 
MEOHANIOAL ENGINEBR | )Ralleoad Tratnman 
Mechanical Drafteman ~ ILLUSTRATING 
Machine Shop Practice Cartooning 


Toolmaker \. 
Gas Engine Operating 
CIVIL ENGINEER 
Surveying and Mapping 
MINE FOREMAN or ENGR 
STATIONARY ENGINEER. 
Marine Engineer § — 
Ship Draftemon 
ARCHITECT 
Oontractor and Bullder 
architectural Draftsemen 


| IDOOKKEEPER 

| |Stenographer and Typist 
| |Cert. Pub. Accountan¢ 
|| FRAFFIG MANAGER 
| iRailway Accountant 

] Commercial Law 
}GOOD ENGLISH 

| | Teacher 

| |\Common School Subjects 
| | Mathematics 

_JCIVIL SERVICE 





Concrete Bullder h | |Railway Mail Clertg “ 
Structural Engineer  AUTOMORILE OPERATING | 
PLUMBING AND NEATING@ |_] Auto Repairing 
Sheet Metal Worker |_] Navigation Spanish 
Textile OveraeetorSupt. = §[)aAGRIOULTUREB French 
OHEMIST \ ¥D Ponitry Raising iLJItailen 
b 

Name 

Present 

Occupation____—EEE 

Street 

and No. 

City t8l Once 
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E.{.Co.’s High Grade Radio-[nstruments 


FOR SCHOOLS AND LABORATORIES 
AT REASONABLE PRICES 













No. 7710 


expended in the design of a Radiophone set which should meet all requirements as to 
practicability and compactness combined with highest efficiency. It includes all apparatus 


necessary for transmission. The Arc is similar to the one illustrated elsewhere on this page. 
No. 771|—Complete Sustained Wave Radiophone and Telegraph Transmitter, inclosed in a beautifully 
finished cabinet; size 144% x 9 x 121%”; weight 50 pounds; as illustrated; price................ $150.00 





The Vacuum Tube 
Socket illustrated 
was designed to be 
used by those who 
are desirous of as- 
sembling their own 
vacuum controls and 
who need a_ good 
socket to hold the : 
bulbs. It is well de- No. 7715 
signed, durable and 

reasonably priced. 


No. 7715—Vacuum Tube Socket; 2% x 2% 
x 114%”; weight 1 pound; price........ $1.50 


This Tube socket is adaptable for both re- 
ceiving and transmitting tubes. 





No. 7714 
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7 out using variable condensers. 


Arc for Generating Undamped Waves for 


Radio Telephonic & Telegraphic Transmission 


These instruments are the acme of perfection in Radio Transmission. The latest and best 
developments in Radio during the Great War are embodied in this apparatus. Educational Institu- 
tions and Laboratories can now procure the most modern Radio equipment at a reasonable cost. 
The undamped Wave Generator illustrated is exceptionally well constructed of heavy aluminum. 
The Arc chamber is flanged in order to offer the greatest cooling surface. The Arc takes place 
across two solid special Tungsten electrodes which have been found particularly efficient for this 
work. 


oscillatory currents. 
No. 7710—'2 K.W. Sustained Wave Generator, as illustrated, operates on 110 V D.C. Size 6% x 64% x 8le. 
SINpPUINE Welsh, 35 Wei; PElCE. acieapeahas- maa pees Oitia a4 post 0c oa nith KM vd ee Se Cry ean 4 uvemsrnwaceson $50.00 


The electrodes are fully adjustable, permitting very precise adjustment of the emitted 








This complete Radiophone Transmitter is unquestion- 
ably one of the finest pieces of Radio apparatus ever 
placed on the market. A Radiophone might have been 
sold heretofore; but it was felt that in justice to the 
purchaser, no instrument of this nature should be sold 
unless it were possible to obtain efficient results there- 
from. This transmitter is the result of great effort 












The Short Wave Regenera- 
tivereceiving cabinet shown 
is built in accordance with the 
most modern methods of re- 
ception. In work with oscil- 
lating audions it is necessary 
that all. losses be diminuated 
as it was found that tuning 
should preferably be done 


with inductance alone, with- 
No. 27712 


This Receiving set will be 
found fully up to the mark in comparison with 
ihe highest priced set on the market to-day, yet 
its cost is well within the reach of all. No. 7711 


| No. 7712—Regenerative Receiving Cabinet set, as illustrated; size 16% x 75% x 8”; weight 25 Dt 
a Or eee OR Ce Ie Ea COC eee on err ie ere ok me ee ee i 











| The Two StepAm plifier illustrated is undoubtedly one of the finest instruments offered to 
the experimenter. It is an example of unsurpassedly efficient apparatus combined with 
exceptional mechanical skill in its design and a 
construction. Two Vacuum Tube sockets are F — 
mounted within the cabinet which also contains 
the two amplifying audio-frequency transform- 
crs which were especially designed for this in- 
strument. It is of great consistance in amplify- 
ing live and radio telephone currents. 

The telephones are plugged in any of three 
jacks mounted on the panel, permitting the 
use of either one or two steps of the amplifier 
or simply cutting the amplifier out entirely. 


No. 7713—Two Step Amplifier, as illustrated; size 
754 x 7% x 8”; weight T pounds; price........ $55.00 
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The Vacuum Tube Control Cabinet is one of the essen- 
tial instruments of the modern radio station. The No. 7713 


Vacuum Tube holder, filament, rheostat, grid con- 
denser and grid leak are mounted within the cabinet, the only part on the exterior being the rheostat 
control knob and dial. The construction throughout is on the same high level of excellence with the 
other instruments illustrated on this page. 

No. 7714—-Vacuum Tube Control Cabinet, as illustrated; size 6 x 7% x 6%; weight 5 pounds; 
PEC? sarc am ha rk bee ad Oe es pays s coe cee Wein ie A be awe w os elie bates’ foe $25.00 


r. S. No Tubes furnished by us with these instruments. 


THE ELECTRO IMPORTING CO. Gi) 


MANUFACTURERS 
SEE OUR FULL PAGE * AD” ON FAGE 392 
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Telephone Solves ‘Lower 


Berth” Sq 





(Continued from page 408) 


The disadvantages of this system of dis- 
tribution of cards are numerous, the great- 
est one being that while one agent may en- 
tirely fill his cards, another may not, and 
thus there will be vacancies in spite of a 
heavy demand at some other window. 
Added to this there is a good deal of time 
wasted while the ticket agent is trying to 
get in touch with some other agent who 
has a berth open, not to mention your good 
time and patience wasted while waiting for 
him to get the desired information. 

But this new system which has been in- 
stalled in the Grand Central Terminal ob- 
viates all this. All the time and energy 
that were formerly wasted are now saved 
by the creation of one central telephonic 
distributing system, which has been in- 
stalled on the second floor of this railroad 
terminal and known as the Pullman Dis- 
tributing Office. It is kept open all night 
long, and in it are maintained all the rec- 
ords and diagrams of every parlor and 
sleeping car operating out of the terminal. 

Altogether this office takes care of the 
seventeen groups of ticket offices spread 
over New York City, Weehawken, and 
Yonkers. 

This whole system was built especially to 
order for this railroad company, the idea 
being the outcome of a long and exhaustive 
study of the problem by Mr. Neil Mooney 
and Mr. Devlin, of New York City. 

The equipment proper consists of a dis- 
tributing board 18 feet long, 3% feet wide 
and 21%4 feet high. For its whole length 
this is surmounted by a rack containing 
pigeonholes which accommodate 190 sets 
of diagrams. This distributing board is 
built in three sections, with four operators 
to a section, each operator being assigned 
a certain set of trains. On the table in 
front of her is a set of signal lights, and 
she is equipt with head ’phones and a 
mouthpiece as shown in the illustration. 

In all of the seventeen groups of ticket 
offices taken care of a duplicate set of but- 
tons is given to each ticket agent. (Sec 
illustration.) He is also furnished with a 
key showing which operators are taking 
care of certain trains. By this method the 
agent in Yonkers or at any of the other 
stations presses a button, and instantly a 
light flashes before an operator in the dis- 
tributing room, who answers “All right”, 
—then the conversation runs like this: 


Tie SELLER 


‘Chicago. 
“Thursday, April 10th. 
‘Lower. 
PULLMAN CLERK, at Distributing Board: 
“*All right.” 


TICKET °SELLER: 

1776" (meaning railroad ticket number). 
PULLMAN CLERK: 

‘Lower 12. 

“Car 42. 

es 

“Chicago. 

“Thursday, Apri! 10th. 

619776 *9 


TICKET SELLER (repeats): 
“Lower 12. 


“Chicago. 
“Thursday, April 10th. 
iro.” 


Translated into good English language 
this means that a lower berth is desired on 
train No. 25, the 20th Century Limited, on 
Thursday, April 10th, New York to Chr- 
cago. This formula reduces conversation 
to a minimum, and is very strictly adhered 
to. No girl is given “another chance”. 

At one side of the room are several 
desks which take care of nothing but tele- 
graphic requests for reservations. Nearly 


a thousand requests per day are received, 
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and it is easily seen that this forms no small 
part of the day’s work. 

Because of this concentration of distribu- 
tion space may be sold until two minutes 
before the train leaves, when the diagrams 
are sent by special messenger from the dis- 
tribution office to the conductor of the 
train. 

There is one more feature that deserves 
mention, and that is the entire absence of 
all bells. All the signals and calls are 
made by different colored lights. 
time a bell rings is when one of the dif- 
ferent circuits opens, or a fuse blows, in 
which case an expert electrician is imme- 
diately set on the job, and the trouble is 
fixed up very quickly. 

Possibly a word as to the operators them- 
selves would not be amiss. They are all 
well educated girls, some of them from col- 
lege, a number of them having husbands 
in the American Expeditionary Force. The 
majority of them have been chief operators 
at some other exchange, and all of them 
have exceptional “speaking voices.” The 
head of that department, Mr. Devlin, was 
very careful to make clear the difference 
between the “speaking” and the “talking” 

r “telephone” voice. A beginner there is 
paid $87.50 per month, and the more ex- 
perienced operators get $125. In return 
the company demands a most rigid disci- 
pline while on duty, but at the same time 
everything is made as pleasant as possible 
for the girls. On the floor above is a big 
rest room fitted up with easy chairs and 
sOfas, where the girls may go whenever 
they feel sick or faint. 

Taken all together, the New York Cen- 
tral Railroad is doing its best to present to 
the long suffering public a good and effi- 
cient method of coping with the Pullman 
proposition, and they feel that their present 
method is nearly 100 per cent efficient.— 
Photos courtesy New York Central Lines. 





Twin Cell Design 
of Dry Battery 
(Continued on page 413) 








each consisting of flat zinc strips 15/16 in. 
wide by 24 in. long, bent in the form of a 
letter “MM.” The maker points out that these 
zinc anodes present to the material con- 
tained in the cell a surface of around 90 sq. 
in., aS against 42 sq. in. in a round design. 
It is therefore claimed that the density of 
current per square inch is greatly reduced 
witlt an increase of life of the cell that is of 
great practical importance. 

The common positive electrode can be 
used with either negative electrode sepa- 
rately or together by joining the two nega- 
tive electrodes by a connection. This is the 
way the battery is furnished. Either half 
of the battery will give 144 volts, so that 
when only one-half the cell is used, the re- 
maining half is kept fresh. The battery 
measures 14% in. by 3 in. by 6 in. and 
weighs 2 lbs. 2 oz. The outside case is 
waterproof and non-conducting. On test 
it is claimed the battery has shown a 
voltage of 1.5 to 1.55 and on short circuit a 
current of 35 amperes. 

Sent up by Italian scientists, a balloon 
carrying recording instruments reached an 
altitude of 23 miles and found the lowest 
temperature, 70 below zero, 12 miles from 
the earth’s surface. 
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This is the day of deuplege | healing! In Chiropractic 
—treatment of disease by spinal adjustment—Seience 
has made a forward step. k at the newspa 

and mee the trend toward the principles 
of drugiess healing, especially Chiropractic. 

You can now become a Doctor of Chiropractic | 
through home atudy during spare time! We teach 
zou thoroughly either by mail or in class. You can 

now independence an sition! Makes no differ- 
ence where you live or what you do—you should ba 
able to qualify for this great profession. Some of 
our graduates report that they 


Earn $3,000 or More a Year 


Dr, M. D. Moore, Ky weites. of ¢ having 17 pe patients 
in one day at 82 => ‘Dr. L. H ew Jersey, 
$5,550a year. Dr. A. H. Morrow, of Nitinsie reports 

_ earning $22 a day. We could name many other Chiro- 
practors who are making a incomes. See thefacts 
in our Free Book. It’son Sanepe of preparation 
on your . to enter @ profession that is Paying 
othera $3,000 to $5,000 or more a year, Think what it 
would mean to you to earn such an income and to be 
pour own boss with your own hours. Isn't this the 

ind of life you are desirous of leading? Well, it is 
now within yourreach. Truly thisis a chance for woo 





22 CHARTS FREE 
$15 Set of 8 Anatomical Charts | 


and $16.50 Set of Nerve 
and Pain Area Charts 


Yea, free to you with- 
out a cent, now or later. OurLessons Teach You 


As an inducement to se- How to Make Spinal 
Adjustments for the 


Speedy Relief of 


cure quick action, wewill 
give sm gpeciutely tree, our 


page book; a $16 

‘of eight Anatomical Headache Neuralgia 
Charts, beautifuallylitho- Indigestion Neuritia 
graphed in lifelike col- Lumbago Catarrh 
ors, and also a complete Epilepsy Fevers 
set of colored Nerveand Pleurisy Jaundice 


PainAreaandConcussion Conatipation Dyspepsia 
Charts, regular value, Rheumatism Paralysie 
$16.60. Asthma, etc. 


Learn At Home In SpareTime 


We train you byl You can learn at home in 
your spare time. You receive the personal instruction 

of men who are prominent in this great profession. 
Give us a portion of your spare time, and we will 
quickiy train you to become a Doctor of Chiropractic, § 
ready to step out and take your position of prestige 

in the world. 


Mail Coupon NOW! Wie’acay in dork 


that you don’t like—work that doesn’t fit with your 
ambition? Here’s the chance you’ve been looking for 
—the opportunity your ambition has sought! 
coupon today and see the success that may be yours 
as a Doctor of Chiropractic. Don’t delay. 


AMERICAN UNIVERSITY 


[ Manierre Bidg, Dept.550 Chicago, Ill. 


Without cost or obligation, send me ae na post- 
| a an eee ms illustrated 72-page boo d your | 
er. 


City Seeunse esses eetatesereuneSetuveaese State. eacnrasceratte 





“tHe OLIVER Oil-Gas Burner 
: makes any stove oF range 6 gas stove. 

No coal or wood. Cooks and bakes 
better. No‘ firea to start. Your 
late fame. Saves money, work, dirt. 
Burns coal-oil (kerosene). Simple. 
i gaia, easily rotin or taken out. No 

damag Lasts s lifetime. 

Thoussnds of delighted users. In usa 







uv ente 
Oliver O-Gas Burner & Machine Co. 
1345 N. 7th St.. St. Louis. Mo. 


ve re hy 5m AGas 5love 


You can be quickly cured, if you 


STAMMER 


Send 10 cents coin or gee for70- pase book on Stam. 


mering and Stuttering, “ Its Canse an d Cure.” It tells how I 
cured myself after stammering for 20 years. 









Benjamin N. Bogue, 75g Bogue Building, Indianapolis 





when writing to advertisers. 
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OFFER No. 1 


Wireless Course 
The most comprehensive Wireless Course 
ever printed. Contains 160 pages, 350 il- 
lustrations, Size of book 634”x!0". Very 
fine flexible cloth cover. 


FREE with a year's subscription. 
Add 5c for postage 
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OFFER No. 2 
Experimental 

Electricity Course 
> This masterpiece contains 160 = 
pages, 400 illustrations. Size 
of book 5”’x9”. Printed on ex- ; 
tra thin paper, so book can be 
slipped into pocket. Hand- 


some flexible cloth cover. 
FREE with a year’s subscription. Add 5c postage 
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OFFER No. 3 


How to Make Wireless 
Sending Apparatus 
By 20 Radic Experts 


How to Make Wireless 
Receiving Apparatus 
By 20 Radio Constructors 


These books are by 
far the most successful 
wireless books on the 
market. Size of each 
book 5”x7”, well bound on 
good book paper. Covers 
in two colors, We really - 
cannot praise these books 
too highly. Each book = 
contains 100 pages and = 
from 88 to 90. illustra- 
tions. BOTH books 
FREE with a year's sub- 
scription. Add 5c for pcgtage 
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mae. @6=- [his is a very limited offer. It may be withdrawn at any time, due to the tremendous cost of 


ee ot paper, which IS JUST DOUBLE WHAT IT WAS ONE YEAR AGO. We have only a limited 
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oe supply of these fine books on hand; after they are gone we cannot reprint the books until con- 
oh ditions become normal again. Now is your chance. 


The publishers of this journal have earned an enviable reputation of giving more than 100 
cents’ worth for each dollar spent with them. Profit by this liberal opportunity NOW; 
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% PE it may never be made again. 
3“ HERE’S THE OFFER 
o ~*~ ety» WE : 
Cy. Vee Subscribe to the ELECTRICAL EXPERIMENTER for one year, at th | bscrip- 
9.19 y : tion price of $2.00 per year (Canada, foreign and N. Y. C. $2.50) arral"we will vena 


you either books shown in one of the above offers. If you subscribe for two years, 

two offers will be given, etc. 

If you are a subscriber at present take advantage of this wonderful opportunity 
anyway. If you do, we will extend your present subscription. 





Gentlemen: D Pach ae 
Please enter : 
my subscrip- * 
tion to the a 
ELECTRICAL . 











Ec eee Q, ite ee This Offer Limited. Act Now. 
year..for which I en- ? 
Yoo witaiss send ae at Sn EXPERIMENTER PUB. CO. 
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A Tell-tale Submarine Net 


(Continued from page 406) 


holding the net sets in motion the signaling 
alarm devices provided by the inventor. 

The anchoring devices at each end of the 
net each comprise a buoy in the form of a 
cylindrical body or tube containing an air 
chamber and ballast at the lower end. The 
lower end of the buoy is connected with a 
number of chains having weights or anchors 
at their lower extremities, and all of which 
may be adjusted and set to maintain the net 
or nets at the usual depths traveled by sub- 
marines. A series of nets can be arranged 
at various levels so as to form an ettective 
barrier wherever required. The buoys re- 
main in their original position, even if the 
net 1s detached by the submarine, and can 
be used for replacing another net. 

Each buoy carries a float chamber having 
a dependent stem extending into a chamber 
at the upper end of the main buoy and on 
this stem is placed a spool carrying a cable 
When the net is pulled away from the 
anchoring devices, a set of catches disen- 
gage the spools so that the floats rise to the 
surface of the water and are carried along 
by the net. The float will thus serve to 
indicate that the net has been torn away 
from its anchorage by a stbmarine en- 
meshed therein, and moreover indicate the 
position of the sub-sea raider. At the same 
time a set of marker floats cise fron: the 
buoys to indicate their position. 

In order to detect a submarine that has 
enmeshed with the net during the night, the 
float devices have suitable illuminating 
means which are easily set into operation 
by electric current. The float chamber con- 
tains a storage battery or other sourc: of 


current connected in circuit with lamps 
adapted to be illuminated when the circuit 
is closed, by a special time-clock device con- 
nected with the release mechanism of the 
buoys. At the same time that the signal 
lamp circuit is closed in the floats, by means 
of the time-clock arrangement, an aérial 
bomb or rocket is projected into the air as 
shown in the accompanying illustration, this 
bomb being arranged in a barrel‘ having at 
its lower end a charge of explosives, which 
is ignited by a spark plug connected up with 
an electric battery and spark coil circuit 
within the float. The bomb is fitted with a 
fuse which will cause it to be exploded when 
it reaches a certain height. A red light or 
flare may be produced on the floats when 
the bomb is projected. For this purpose a 
charge of red light or other signal powder 
is arranged wn a compartment within the 
float chamber. 


ELECTRIC SHIP WELDING 
SUPERIOR. 

The displacement of riveting by electric 
welding in ship construction is being con- 
sidered in Enghsh insurance circles, with 
regarc to possible reduction in rates. It 
is Claimec that welded plates stand the im- 
pact tes. as well as riveted plates, but 
underwriters require further information 
on the question of the results of stranding 
and collision. The cost of electric welding 
is stated to be much below that of riveting, 
and if similar insurance rates may be se- 
cured will undoubtedly supplant riveting to 
a grea’ xtent. 


A New Cam Regulator for 
Auto Dynamos 


(Continued from page 415) 


A number of voltage regulators have been 
developed, but of these only two—the buck- 
ing-winding system and the third-brush 
system—have been gener: ily used. To these 
has been recently added a third, the (am- 
Regulator System. 

This system is very different from the 
usual systems both in principle and in op- 
erating characteristics. Some of the chief 
advantages claimed for it are as follows: 
The voltage is held more nearly constant 
than is the case with the other systems. 
Ideal battery-charging conditions are pro- 
vided, since the amount of current de- 
livered to the battery is large when the 
battery is discharged, and small when the 
battery is full. The battery is not neces- 
sary to the proper operation of regulator. 
Hence, in an emergency the generator 
can be operated with the battery dis. 
connected, and in some cases the battery 
can be dispensed with altogether. 

The generator for this system is of the 
simple shuntfield type, and voltage regula- 
tion is effected by inserting resistance in the 
field circwt. This principle is the same as 
that employed in ordinary power-generator 
service, but the methed of application is 
quite different. 

In power service the voltage of a genera- 
tor is kept constant by increasing or de- 
creasing the amount of resistance in series 
with the shunt field as the voltage tends to 
rise or fall. With the cam-regulator, how- 
ever, a fixt amount of resistance is always 
used but the voltage is regulated by varying 
the length of time during which this resist- 
ance is in the field circuit. How this is ac- 
complisht can be best understood by re- 
ferring to the diagram of the cam-regulator. 

This device consists of four main parts— 
a magnet coil and core, a set of .contacts, a 
cam mounted on the generator shaft, and a 
resister. The resister is so connected that it 








is short-circuited when the contacts are 
closed, and in series with the shunt field of 
the generator when the contacts are open. 
The arm carrying the lower contact rests on 
the cam and is moved up and down with 
every revolution of the generator shaft. 
The upper contact is mounted on a pivoted 
arm, and when the generator 1s not in op- 
eration, it 1S prest against the lower contact 
by a Spring finger. 

With the engine running at low speed, as 
in starting, the contacts are together and 
the resistance short-circuited. When, how- 
ever, an increase in the engine speed brings 
the voltage of the generator up to the op- 
erating point (7 volts), then the magnet 
coimes into play. 

The coil of this magnet is connected across 

the brushes of the generator, and when the 
voltage rises above 7 volts, it has sufficient 
strength to draw the upper contact away 
from the lower, thus inserting the resist- 
ance in series with the generator field. Im- 
mediately the voltage starts to fall, and the 
magnet drops the upper contact, closing the 
points and cutting out the resistance. This 
increases the voltage again, and the magnet 
picks up the contact, only to drop it imme- 
diately afterwards. Since the strength of 
the magnet’s pull depends upon the voltage 
of the generator, the higher the voltage the 
longer the upper contact will be held, and 
the fewer will be the number of closings per 
minute, This is equivalent to an increase 
in the amount of resistance. 
' The operation of opening and closing the 
contacts takes place so rapidly that the eye 
can not follow it, nor can the variations in 
voltage be noted on a voltmeter. In prac- 
tice the regulator is adjusted to hold the 
voltage at approximately 7 volts at all op- 
erating speeds and under normal loads. 


—Photo courtesy Westinghouse Elec. & 
Mfg. Co. 
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DRAWING 


\ Bid Pay—Easy 
, Pleasant / 
Work / 









Drafteman earn $150.00 to $300.00 a | 
month. The work is pleasant and the 
hours are short. 


You can get this big bay too. All you need.is the 
| new 1919 edition of the Cyclopedia of Drawing and 
a little of your spare time The cost is only 7 cents 
a day. and we give a year’a consulting service free. | 
See the FREE examination offer below. 


Cyclopedia of 
DRAWING 








| 4 big volumes each 634x8%{ in , bound in gen- 
uirie American Morceco and trimmed in gold 
1578 pages and more than 1000 illustrations 
plates, diagrame and blue prints. 






The only books that thoroughly cover 
Mechanical, Structural and Architectural Drafting 
in a non-technical way. You don’t have to know 
anything about the subject to understand them. 
They begin at the beginning and tell you every- 
thing about Blue print Reading—Mechanical 
| “Drawing—Machiné Design~ Machine Drawing— 
Structural Drafting—Architectural Drawing and 
ttering—Shades and Shadows—Perspective 
DraWing—Freenand Drawing—Pen and Ink Rend. | 
ering— ypographical Drafting—Drawing Inatru. | 
ments and Their Uses and hundreds of other 
things connected with the work. 


_ Weore FREE! 

. WEEK os 
You can have these books for a whole 
week free without sending one cent. Just send 
the coupon below and all4 volumes will come to 
you at once by express collect. Use them as if 
t were your own—go through them thorough 
and send them back at our expense if you don't 
want to keep them. If you do keep the booka 
send us only 32.00. You can send the batance of | 
our special introductory price — only $13.80 the 
same way—$2.00 each month. 
Ramember you don’t take any chances. The risk is ef) 


ours and the benefits wil] all be youre—Send the 
| coupon today 


American Technical Society | 
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ALU Ree |g Please send me the 4-vol- 
iol Lhe ume wa aepedis of Drawing §j 
ee od ant mp ol ree spacainatiog ve 
2 4 8 ing char, collect. wi 
i al send you 62.00 m2 days and $2.00 
Sal F .each month until the special price of ff 
13.80 ia paid, and you will send me a 
receipt showing the books are mine. If l 
1 decide not to buy | will return the 
booke in 7 days j 
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a LERKS a ’ 
$1100 first year> 
Examinations 2 Franktin ingtitutes 
0 ept. J-101 
everywhere 7 Rochester, N. Y. 
GonanBa © Sirs:—Send me at once, free of 


: charge, sample Ratlway Mall Ex- 

education & amination questions, list of other 

sufficient ©” TU. S. Government positions now open 
and free book describing them. 

Life 7 

Job. 7 UWRING es: Sr ele VG ie on cee Som rel ea 


Violla, Hawallan Guitar 


Ukulele, Guitar, Mandolin, Cornet or Banjo 

Wonderful new system of teaching note music by mail. To first 
pupils in each locality. we'll give a $20 superb Violin. Mandolin, 
Ukulele, Guitar, Hawaiian Guitar. Cornet or Baujo absolutely free. 
Very small charge for lessonscnlyexpense. We guarantee success 
or no charge. Complete outfit free. Write at once—no obligation. 


SLINGEBLAND SCHOOL OF MUSIC, Dept. 422, CHICAGO, ILL, 








You beneft by mentioning the “Electrical Experimenter” when writing to advertisers. 


Y ou will find many remarkable opportunities and real bargains in these columns. 
month by reliable firms, dealers and amateurs from all over the country. 


made ever 


ELECTRICAL EXPERIMENTER 


Opportunity Ad-lets 


It will pay you to read and investigate the offerings 
No matter what you may be seeking, whether sup- 


September, 1919 


plies, automobile accessories, the opportunity to make money, or anything else, you will finc listed here the best and most attractive specials 


of the month. 


Advertisements in this section seven cents a word for each insertion. 2 
Cash should accompany all classified advertisements unless placed 3 
Objectionable or misleading advertisements not accepted. 


be included at the above rate. 


Ten per cent discount for 6 issues, 20 per cent discount for 12 issues. 


vertisements for the October issue must reach us not later than August 22. 
The Circulation of the Experimenter is over 115,000 and climbing every month 
EXPERIMENTER PUBLISHING CO., INC., 233 Fulton Street, New York, N, Y. 


AUUUIIULIUUUUQU000OE LU HOTTOUUAAQUA40OLIOLUO QIU SLUSH. UOULDSONO SLUTS nA 
Automobile Accessories. 


Profits. City cur- 


Battery Charging Pays Bi 
asy terms. Hobart 


rent or gas engine operates. 
Brothers, Troy, Ohio. 


Fords run 34 miles per gallon with our 1919 
carburetors. “Use cheapest gasoline or half 
kerosene. Start easy any weather. Increased 

Styles for all motors. Runs slow high 
Attach yourself. Big profits for agents. 
back guarantee, 30 ese trial. Air-Fric- 
arburetor Co., 270 Madison St., Dayton, O 


Auto Motors and Supplies. Buick, Hupp, 
Iranklin, Michigan, Everett, Hudson, Chalmers. 
Both water and air cooled motors, $40 each 
and up. Bosch Magnetos, bis each and up. 
Presto Tanks, $5. Coils, Carburetors, Head 
Lamps, Horns, Air Compressors, Generators, 
Starters. Write for bargain bulletin second-hand 
auto accessories. Johnston, West End, Pitts- 
burgh, Pa. 





Mone 
tion 


i 

Attention! Device for carrying curtains in top 
of auto; complete directions; easily attached. 
Send $.35. No stamps. Johnston, 9 Rutherford, 
Binghamton, N. Y. 


QEVINNUUAA UA TOL TTUUTLU REG ARR MEO VEATOG ATT NADeNnNNNa NaN UUTANG yan eHHNNAUNANOUEEEL CUceeNtUTCCOUAAUNTECUTCOOEAODNNEUCREEULUCUISINT 


Agents Wanted. 


Beginners. Complete ‘Mail Order System.” 
C, Box 1005, Atlantic City. 


10 to $25 a day profit. Biggest summer seller. 
Concentrated fruit drinks. Just add water. De- 
hicious drink in a jiffy. Six popular flavors. 
Bestever Products Co., 2426-SE-9, Polk St., 
Chicago. 


Insyde Tyres, inner armor for automobile tires, 
double mileage and prevent punctures and blow- 
out. Quickly applied. Costs little. Demand 
tremendous. Profits unlimited. Details free. 
American Automobile Accessories Co., Dept. 54, 
Cincinnati, 


Agents. Big returns, fast office sellers; par- 
ticulars and samples free. One Dip Pen 
Daily Record Bldg., Baltimore, Md. 


Signs for store and office windows. 
easily made. 
St., Chicago. 


$10 Daily refinishing chandeliers, brass beds, 
automobiles by new method, without capital or 
experience, Free particulars and proofs. Write 
today. Gunmetal Co., Ave. D, Decatur, III. 

Wonderful Chance—Men’s shirts and furnish- 
ings at wholesale rates, or make ae daily start- 
ing real business. Goodell Co., Duratex Bldg., 
New York. 

We may have it. Money getter. 
cents. Box 802, Baltimore, Md. 
CETTUTTSSRANITTNEMOOONTTA TTC ERUSASTOMUTU NTT SETCNEA ATT ATEETETGEA ON CTEOOPETAET ATR OTD TT TTTTENA TTL ATACU ATT CLUTTTTNA THAT 


Patents for Sale. 


Wireless apparatus patent for sale. High merit. 
Information, pictures, address Mr. Teele, 139 
enessee St., Buffalo, N. Y. 
EAGQSUN TTT TT TAA THAN ANAT THUAN ane eaeNNe SAULT TTTTNAAMNs | ETETET TET ETE TTT TTT 


Scenery for Hire. 


| $50 a week 
Chicago Sign System, G 326 River 





Sample 25 








Collapsible Scenery for all plays. 
Amelia Grain, Philadelphia. 


CPEOTOVET THOS LSPS CATA AY TY AN PTD 1 UP A 
Old Money Wanted. 


We Buy and Sell Old Coins. 
paid. Keep All Old Money; 
able coins. Send roc. for New Illustrated Coin 
Value Book, 4 x 6. Guaranteed prices. Get 
posted. Clarke Coin Co., Box 110, Le Roy, N. Y. 
DUCLTEEEUCEUTETCUDOANOONSGORETO GUN TDAOUASUUANUAGD AGRE LAUA rE GeRORE TUN AAU EUTANLSTROAEL ON STNN TROL TT AS ENU UN UANUANUATTOUUECH PERT 


Salesmen Wanted. 


Decorations. 





$2 to $500 each 
ou may have valu- 





Salesmen—Commercial Travelers and City 
Salesmen, no previous experience necessary; 
trained men earn from $200 to $1000 monthly; 
(ire now by mail for the “big paying jobs.” 

rite for free book and special offer today. In- 
terstate Commercial Institute, 1133 Broadway, 
New York. 
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Postcards. 





Five Prettiest Women Cards, hand colored, 
25c. Chas. Durso, Dept. 41, 25 Mulberry St., 
ew York City. 


Rare Real Photos: 
the kind you want. 
tiste, Auburn, Ind. 


MTOM UMUC UMC 
News Correspondents. 


Bathing beauties, models, 
Sample, dime. Write. Ar- 





Earn $25 Weekly, spare time, writing for news- 
papers, magazines. Experience unnecessary; de- 
tails free. Press Syndicate, 566 St. Louis, Mo. 


SUMATRA TU ACUT OTA NUANCE SS 


Jacobus Advertising Service 


SALES COMPELLING LITERATURE 


1073 Sanford Ave. Irvington, N, J. 


July 17, 1919 


ELECTRICAL EXPERIMENTER, 
N: ¥. City. 


Attention, Mr. DeMott. 


Gentlemen :—Herewith two small 
ads. for next issue of your two maga- 
zines. We also expect one along in 
a day or so from a Cartoon School 
out in Pennsylvania, but he is making 
a drawing for same and no doubt this 
is what is delaying it. As soon as 
we receive it we will rush it right 
Over tO you. 


Your magazines are pulling good 
for us and it all seems to be a good 
class of trade, which indicates your 
readers are wide awake and answer 
ads. 


Very truly yours, 
H. JACOBUS. 


HVIUUURIOUUUOUTUOLT ULVAEUS 
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all 


UUGUNIOULGSQVLLS LAVALLE 
Cameras, Supplies—Photo Developing. 


=i 


7 


Clean, Neat, Perfect Kodak Finishing at the 
lowest prices. Work returned the same day re- 
ceived. Send film for sample print and copy of 
catalogue on developing, printing, enlarging and 
hand coloring, also copy of Photo Craft Maga- 
zine, which will help you make better pictures. 


Photo Craft Co., Box 69, Ann Arbor, Mich. 





For 5c we will develop and furnish pts 
from one, six or eight exposure film or enlarge- 


ment 8x10, your favorite negative, 20c to show 


quality and service. Associated Photo Company, 
Sta. A 12, Cincinnati, Ohio. 





Roll Film Developed, 6c. Prints, 2c up. Send for 
peter list. The Blad Photo System, Wareham, 
ass. 





Mail us 15c with any size film for development 
and six velvet prints. Or send six negatives any 
size and 1§c for six prints. Or send 35c for one 
8x10 mounted enlargement. Prompt, perfect 
service. Roanoke Photo Finishing Co., 255 Bell 
Ave., Roanoke, Va. 


No advertisement for less than 50c accepted. Name and address must 


by an accredited advertising agency. as 


CUTECROR DCN VLU LLANE AUTOS TET 
Exchange Ads. 


Exchange, Buy, Sell. Wireless, electrical 
goods, etc. Large list 6c. State what you have 
and want. Zehrbach, Box 250, Hiram, O. 


Wanted Tribune light car or 
est cash price and full particulars. 
325 Beta Place, Glendale, L. I. 


Photographs wanted of Autolite and Hoyt 
(Gray-Davis) automobile Ammeters. Also speed- 
ometers. Will pay $1.00 each. Write Victor Todd, 
Rainbow Lake, New York. 


Amateurs! Complete Audiotron regenerative 
cabinet, $18.50. Write for photo and particulars. 
H. Springfels, 70 E. Utica St., Buffalo, N. Y. 


Let’s swap! What’ye got? What d’ye want? 


State low- 
Van Deurs, 


arts. 


Free Advertising. Three months, dime. Swap 

Bulletin, Wayne Congress, Detroit. 
Sell—Gilbert’s te Electrical Set. Tank devel- 

oping outfit. ine condition. Write. James 


Raiford, Route 1, Bessemer, Alabama. 


2-$4.00 3-slide tuning Coils, sell for $2.50 eacli. 
1-Murdock Loose Coupler, cost $8.00, sell for 
$5.00. Instruments used only 2 months. Pre- 
aid. oa Kronengold, s5508—sth Ave., Brook- 
yn, . . 


a eee 

For Sale—DeForest audion on panel, Oscillation 
Transformer and sending, receiving switch, $8. 
Also LC,.S. Electric Lighting Course, $20. Stamp 
for particulars. Eldred Hall, Solvay, N. Y. 


Sell; Curtiss 3-ft. Biplane, $8.50. Guaranteed 
to fly. Complete arc light, $8.00.. Send for pho- 
tos. Merlin F. Harrod, New London, O 


5000 Meter Coupler and other instruments for 
sale. Write quick. Ritchey Hume, University, 
Mississippi. 

For Sale—Transmitting set, includin ” coil, 
helix, condenser key ang gap, $15.00. Riso Knapp 


dynamo-motor, $4.00. . Hilton, 20 Jewett St., 
Amsterdam, N. Y. : 


Amateurs. Write me for list of Radio Appara- 
tus for sale at big bargains. All in good order; 
closing my station. endell Holst, 3619 N. St. 
Louis Ave., Chicago. 


65 Chemical Set, $5.00. Bricktor, $4.00. Li l 
Gates, Coalport, pe Bgince al 


Sn 
_ Sell 1/20 H.P., 110 volt, 60 cycle continuous duty 
induction motor, $7; 40 watt dynamo, $4.50; 20 
watt dynamo, $2.25; volt and ammeter 


#25; 
Adolph Gedeon, 3296 W. soth St., Cleveland, ou 


For Sale or Exchange—$40 Hawaiian Guitar out- 
ae $25. Write. Arthur Ellwein, Wrightsville, 
a. 





eee eee 
Chemical Laboratory for Sale. 100 Chemicals— 


50 pieces of apparatus, cheap. Louis Dotte, 205 
West St., West Hoboken, N J _ 


Must Sell. Send stamp for list of electrical 
goods. Earl Cook, Benardston, Mass. 


Bargain. 1 K.W. Thordarson transformer, brand 


ae 21.00. Crawford, 13 Ten Broeck St., Albany, 
For Sale. Blue prints for connecting A.C. 
motors. See ad under “Blueprints.” harles 
Chittenden, 

Sell—Valuable electrical Stereopticon. First 


money order gets it. 
Worcester, Mass. 


Exchange! Over 100 “American Boys,” also 
other Magazines for something electrical, letters 
answered. W. Leslie, Oak Hill, Ohio. 
ee Picture Camera, 
city; for small lathe. Ora Coppock, Tipton, Ind. 

For Sale—Nickel plated; short model Valve 
Trombone. Ralph D. Kors, Humboldt, Neb. 


For Sale—Audion, complete, except bulb, $6.50; 
Walnut case, no bulb or battery: $3.50; Blitzen, 
4 » $10.00; Audion 


Thompson, 36 John St., 


150 ft. capa- 


4K. W. transformer, mounte 
coil, $1; 55 galvanized pole steps, $1.00; Double 
variometer, $2.50; Telegraph outfit, $1.00; 30 Algier 
stories, $2.50. Rule D. Pibert, Tiffin, dhio. 
Will Exchange 5 H.P. gasoline engine for shot 
gun. Schmelzers, 90 St. Marks Place, New York. 


Sell—Electrical apparatus. Thompson, 36 John 
St.. Worcester, Mass. 


Ce a er a ee 

Sale—z2z2 pening ee Rifle $5.00. Two telegraph 
sets $4.00. No. 6 Erector $5.00. Electric Miroscope 
$4.00. W. Grus, 505 Clinton Ave., Oak Park, IH. 
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Electrical Supplies & Appliances. 





Battery Charging pays big profits with HB 
Equipment. Electric Light Generators and 
Motors can also be furnished on easy payments. 
Full information free. Hobart Brothers, Troy, 


Storage Batteries. Make the plates yourself, we 
will tell you how. Sample plate goc. Windsor 
Specialty Co. (not incorporated), 5419 Windsor 
Ave., Chicago, III. 


a a lll 
Castings, Blueprints, Engines—Gas and Steam, 

.P. up. Gears, Pulleys, Pumps, Fittings, 
mall Boilers. Complete circulars for stamp. 
Latest models. Universal Gas Motor Co., 3 
Monadnock Block, Chicago. 


Storage Batteries charged by alternating cur- 
rent. Inexpensive, Simple and Efficient; In- 
structions and Print $1. K. & S. Engineering, 
Box 3124, Sewickley, Pa. 


tnd 





Magnets: es Horseshoe Magnets. 
lift 12 Ibs. Mail $1, stamps or oney Order. 
Parcel Post Ae ig to all parts of U. S. or 

West Side Novelty Co., Drawer No. 8 
. O., Pittsburgh, Pa. 


Motor Winders. 
Charles Chittenden. 


100 induction motor winding diagrams, 1, 2, 3 
phase, star delta. 2 to 12 poles inclusive. Post- 
pales vee: W. Glass, 2108 South Broad St., 

hiladelphia, Pa. 


Electrical Workers and all others who are in- 
terested in Electrical Work in the Reconstruc- 
tion that is taking place. To send us their name 
and receive descriptive literature of our Modern 
Blue Print Chart Method of Electrical Wiring. 
Souvenir information card included. lectrical 
Wiring Diagram Co., Box C. 173, Altoona, Pa. 





See ad under “Blueprints.” 








Lava Insulation is not molded but individually 
sawn, lathe turned, milled, drilled, threaded. No 
limitation on form, only on size. Kilned at two 
thousand degrees. Hard, strong, accurate, fire, 
acid proof. sk for book. American Lava Insu- 
lator Company, Chattanooga, Tenn. 


MUPENOUOTENECOPOD UCU CLUES TOPOGPEUUO TONED CUO COTOY YY OTOTOOLDUAAEED TACIT EEC TEED 
Chemicals. 


enn 

Radioactive and Rare Metal Salts. An opportu- 
nity for experimenters to become acquainted 
with radioactivity and rare metals. Ten salts 
in neat tubes—Thorium, beryllium, unranium, 
cerium, and others. Price only $1.75. Radio 
Chemical Supply Co., 915 Westcott St., Syra- 
cuse, N. Y. 





Chemicals—We have the best chemicals at the 
lowest prices. Write for circular. Jos. Simp- 
son, 3880 Windsor Place, St. Louis, Mo. 


Experimenters—August list and 10 formulae— 
ic Chemicals and laboratory apparatus for ana- 
ytical and experimental work. 
ever go wrong? Our chemicals for_analytical 
work are guaranteed c.p. C, C. Frane, Eureka, Ill. 


CENT LETTAET 


For Advertisers. 


Jacobus Ads. Are Business Builders. Booklet 
Free. Jacobus Advertising Service, 1073 San- 
ford, Ave., Irvington, 


“Quick-Action Advertising—How it is Building 
Business for the Progressive Advertisers of 
America”; A little story of results told by _the 
advertisers themselves—not the publisher. You 
will be interested in reading this little booklet 
which we have prepared for prospective adver- 
tisers, a copy of which will be gladly mailed to 

ou upon request. It tells you how to talk 
ae = pe with 1,000,000 intelligent, interested and 
responsive Americans every month—men who 
know what they want and who have the money 


to buy it. Write for particulars and rates today. 
Detislad Wakefield Coutlee, 225 West goth St., 
New York. 





Advertise—24 words in 100 magazines, $1 lists 
Stanford Co., 308 Hostetter Bldg., Pitts- 
burgh, Pa. 
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Personal. 





Are You Self-Conscious, embarrassed in com- 
lacking in self-control? These troubles 
. E. Veritas, 1400 Broadway, New 
York City, N. Y. 


Gct Vital Strength. 
Wonderful results. Intensel 
free. Winslow H. Chase, 


The Salesman Wins. Thousands of positions 
open. We teach traveling salesmanship by mail 
and guarantee offer of position or refund _tur- 
dion. For interesting particulars, address Kan- 
sas Vocational Bureau, Miltonvale, Kansas. 


FLITVIANSNUDAFTOOTENEUAAAODY EGU CETL TES OTA TTT HTT TEARS ODADAS TST ETE TE 
Novelties 





Retain youthful vigor. 
oo. booklet 
ashington, D. C. 





Here Boys! Make a Toy Aeroplane. See our 
Nifty ad., page 454. 


ELECTRICAL EXPERIMENTER 


QVUULUUUANNUUUUUUUTUNGUUAUQUURLNULTULUENAtOTSMADELLTEERSMERETRUESASES SEOUL TEANGA LDVOUUEROUU GAO UGENU UU OUUU EU U EG EAGSALL 


Wanted to Buy 





Cash for Old False Teeth. We pay up to 
$35.00 per set (broken or not). Also rey dis- 
carded gold jewelry, gold crowns, bridges, plat- 
inum, diamonds, watches and silver. Send now. 
Cash by return mail, Package held 5 to 10 Gare 
for sender’s approval of our offer. U. S. Smelt- 
ing Works, Dept. 73. Chicago, IIl. 

QIILIQUDITDLASSNLLIDINU TON NTDONSAAADN A PPPEES LCT TDA DATTA UDRT DA TEA ATTA TTA TTT TT 


Formulas. 





Whiskey. I will not sell a million formulas for 
$1.00. My little book of selected formulas will 
ut you wise. Every formula has been care- 
ully selected and plainly printed. Tells you how 
to make excellent whiskey or Beer with a good 
Kick at small cost. A few good formulas are 
worth a million bad ones. Complete book and 
formulas $1.00 bill. I’m prompt too. Frank 
Ward, Box 503, Baltimore, Md. Dept. 


500 Successful 
trade secrets. 

Winchester, Ind. 
Fes TTOD ETT Leet east TEUT ETP CCUTUTFETTUUAUTUMTUUTT TUONO MUO NUONUOOT UCLA TCC CUULoUITUUnA COUT UU TTD 


money-making formulas and 
Postpaid 25c. Charles Dynes, 


Motors, Engines & Dynamos. 


eS SS 
Small Motors and Generators from bankruptcy 
and receivers’ sales. Motors for all phases of 
current. Immediate delivery. Less than one- 
half regular prices. See display ad on page 459. 
Johnston, West End, Pittsburgh, Pa. 
QIULLELENUASSSUTERUUGOSU LISTON AEA VOUNNVNLNUUEU0Q US SUUUUSUUUUNS TEA TAUNUUUUUUCET EATEN ASU T TATA 


For Men. 


Send us your dull razor blades. We re-edge 
them Good as New, any kind, 24%4c each. Prompt 
service and satisfaction guaranteed. Dealers 
wanted. Keenedge Company, Inc., 184 Washing- 
ton St., Chicago, Ill. 


Detectives Earn Big Money. Travel. 
demand. Experience unnecessary. We 
you. Write for free particulars. American De- 
tective System, 1968 Broadway, N. Y. 


Dredge’s Necktie Valet removes wrinkles (with- 
out ironing) from neckties. Sample 25c. Dept. E, 
190 Pilgrim, Highland Park, Mich. 

UOLCLLLCODA LED) ATA TOUODAMETNNUTT ETCH VT UNA TTAND ATAU TOU ATELY USED ACER REGARDS a SY 





W ireless. 





Radio Apparatus of Quality. Manufactured, to 
our own_ specifications. Radio Engineering 
ompany, Baltimore, Md. 


Switch Points. ae posts, switch levers, 
and small parts, send 2c. for catalogue describing 
these and other goods. A. W. Bowman & Co., 23 


Church St. (Harvard Square), Cambridge, Mass. 


Wireless, improved switch-knob lever, com- 
plete, 25c; brass switch points with screws, 25c 
dozen; Magnet wire, 22-24, soc, 26-28, 60c half 
pound, postpaid prices. Amateur parts our spe- 
cialty. Electro-Novotoy Shop, 2100 Fifth, Char- 
lotte, N. C. 


Panel Wireless Sets and Parts. Heavy rub- 
ber Knobs. $1.10, post extra. Klaus, Eureka, III. 


“Bargains’—6000 34” Spark coils without vibra- 
tors must be sold at once. Send goc and 12c 
Also %” Spark coils with vibrators, 
at 8sc and postage. A. Dubs, 1534 Pitkin Ave., 
Brooklyn, N. Y 


10,000 feet strandcd aerial cable, seven strands 
number 22 pure copper. The need of the hour. 


t cent per foot, $9.00 per thousand. L. A. Bates, 
8 Moen St., Worcester, Mass. 
PORTH TTT TTT TUTTO POCO LULU OPEPbe Reo 


For Inventors. 





Inventors join National Institute of Inventors, 
118 Fulton St., New York City; membership so- 
ciety 1,900 strong; will help protect, develop, 





finance and market your invention. Absolutely 
no charge. Write for booklet. 
“Sell or Finance Inventions.” Read Money 


Talks Magazine. Send for free sample 
70-B Park Place, Newark, New Jersey. 


Inventors. Protect yourselves. Record your 
idea before exposing it to anyone, even to me. 
Paul E. Klein, M.E., Consulting Engineer, Regis- 
tered Patent Attorney, 21 Park Row, New York. 


600 Mechanical Movements, also illustrations 
and explanations of 50 perpetual motions. My 
book, Inventors’ Universal Educator, 4th edition, 
tells how to procure and sell a patent for your 
new invention. Government and other costs. 
Covers the matter from A to Z. 140 pages ele- 
gantly bound. Contains noted Court decisions 
on Patent cases. Mechanical Movements greatly 
assist inventors—suggest new ideas that might 
pore of great aid in perfecting inventions. Tells 

ow to select an attorney. Has valuable informa- 
tion regarding Patent Sharks, Selling Agents 
and Brokers. Price $1. Postage free. Fred G. 


copy. 





Dieterich, 603 Ouray Bldg., Washington, D, C. 


Inventions Wanted. Cash or royalty for ideas. 


Adam Fisher Mfg. Co., 205 St. Louis, Mo. 


Inventors write me about patents. My fees 
payable monthly. Booklet free. Frank Fuller, 
Washington, D. C. 
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Business Opportunities. 


Enter a New Business. Earn $3,000 to $6,000 
early in professional fees making and fitting a 
oot specialty, openings everywhere with all the 
trade you can attend to; easily learned by any- 
one at home in a few weeks at small expense; 
no further capital required; no goods to buy; 
1e> hunting, soliciting or agency. Address 
SME US oe Laboratory, 18 Back Bay, Boston, 
ass. 


500% Profit Monograming Autos. ‘‘Perfect” 
transfers. Irvin J. Wolf, Sta. E, Philadelphia. 


$30 a Week. Evenings I made it with a small 
Mail Order Business; continued my regular job 
daytime. Free Booklet Tells How, 2c postage. 
Albert W. Scott, Cohoes, N. Y. ° 


Make $4.00 a Day Silvering Mirrors. Complete 
instructians, 1oc (coin). oyd Stultz, Middle- 
town, Maryland. 


Build Up an Income in Oil. Others are doing 
it—Why not you? Today is the opportunity, 
Join our easy monthly payment plan now—it 
may mean hundreds in profits. rite_for in- 
formation. National Oil Drilling Co., Dept. K, 
Yiouston, Texas. 


Dollars Yearly in Your Back Yard. No gin- 
seng, mushroom as New ideas. Investigate. 
Particulars free. etz, 313 East 89, New York. 


Money-Making Farms. 19 States, $10 to $100 
acre. Stock, tools, crops, often included to settle 
quickly. Write for big illustrated ae teu. E. A. 
ee Farm Agency, 150 E C Nassau St., New 

ork. 


Breed Canaries—Profitable pastime—Particulars 
free—Bird Farm, Lynnhaven, Virginia. 











Victory. Mechanical Toy Soldier window Aat- 
traction. 30 inches high. Salutes, turns head, 
points with finger, etc., as set. Well made, 
nicely dressed officers, privates, Uncle Sam, etc. 
Electrically operated. Does some stunt every 
half minute or oftener as set and will salute 
soldier and pay no attention to other if de- 
sired. Representative wanted in each city and 
town. Write for prices. The John M. Biggs Co., 
Box 324, Chattanooga, Tenn. 


Radio Amateurs; Here is an opportunity for you 
to secure a very efficient amateur radio set com- 
plete. Photos and description furmished on re- 
ceipt of postage. Address Clarence Bornofska, 
1322 Lincoln St., Racine, Wis. 


Complete Course on compiling and_ selling 
names by mail to advertisers. Description free. 
Globe Publishing Co., 120 Syracuse, N. Y. 


“Let’s get started once more, fifty complete, 
uaranteed radio receiving sets, $1.65 each.”’ 
ureka Manufacturing Company, Independence, 
Iowa. 


“Quick-Action Advertising—How It Is ae one 
Business for the Progressive Advertisers o 
America”; A little story of results told by the 
advertisers themselves—not the publishers. You 
will be interested in reading this little booklet 
which we have pace for prospective adver. 
tisers, a copy of which will be gladly mailed to 
ou upon request. It tells you how to_ talk 
(anaes with 1,000,000 intelligent, interested and 
responsive Americans every month—men who 
know what they want and who have the money 
to buy it.. Write for patyeuets and rates today. 
Douglas Wakefield Coutlee, 225 W. 39th St., 
New York. 


Start a Profitable Business manufacturing 
“Puffed Crisp.” Delicious confection. Whirl- 
wind money-maker. Machine, Instructions com- 
plete $6.50. Samples 1oc. Bestever Products Co., 
2426-PE-9, Polk St., Chicago. 


Blue Prints, 236 A.C. diagrams,contains 54 single 
phase, 42 two phase, so three phase Star, qo Delta, 
12 Star-Delta. Appendix 68 changes of voltage, 
phases, speed, cycles, etc. 10 samples 25c. 
Particulars free. Charles L. Chittenden, 811 West 
18th Street, Kansas City, Missouri. 


Salesmen—New proposition that nets $100 to 
$200 weekly. Give moving picture shows at 
schools, colleges, universities, chuches, Y. M. 
C. A’s, clubs, lodges, societies and homes. We 
furnish complete outfit. rite for particulars. 


Wade, Dept. 5, 14 N. Michigan Ave., 








Chica go. 


Make Big Money opening safes and setting 
combinations. Wayne Strong, P. O. Box 1430, 
Los Angeles, Cal. 
QUTHENUTTEpUeeenncegeesentsONUUeasU¢OREADOGCTTTUC EEE LULU ULTT UATE OULU ee CLL 


Motion Pictures. 
Electric Arc Generator halves expense. Your 


engine Operates. Easy terms. Hobart Brothers, 
Troy, Ohio. 


———_——=== C—O. ees 
Earn $1200 A Year in Spare Time writing photo- 


lays. Experience unnecessary. | end for free 
Bock. valuable information, special prize offer. 


Photo Playwright College, Box 278 E-s5, Chicago. 
Photoplays Wanted. Big prices paid. You can 
write them. We show you how. Free particu- 
lars. Rex Publishers, Box 175, Es, Chicago. 
UUUUUULEU net cOUs Ue LUnOT ALMANAC 


Continued on Page 486 
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Books. 


Dear Reader. If Occuit, New-Thought and Sci- 
entific books appeal to you, send for my catalog, 
it’s free. I have books on Personal Magnetism, 
Concentration, Spiritualism, Clairvoyance, Seer- 
ship, Will, Mind, Hypnetism, Messmerism, Char- 
acter Reading, Healing, Mysticism Success, 
Salesmanship, Mechanics, Entertainment, etc. 
A. W. Martens, J-49, Burlington, Iowa. 


World-Romic System. Masterkey to all lan- 
uages. Six textbooks, $1.44; French chart, 37¢.; 
panish, 37c.; aviation dictionary, $1.50; French- 
English aviation dictionary, 6i1c. Languages, 
143 W. a7th St., New York. 

A Magazine Published for Boys by boys. Year, 
25c. Single copies 5c. Hoosier Boy, Brazil, In- 
diana, 


“Chicago Mysteries’? Illustrated Book, 2sc. 
Catalogue, 2c. Paul Duff, 2713 Mozart, Chicago, 
ill. 


Nature Laws every married and engaged person 
should know, 45c (no stamps). entral Com- 
pany, 599 Ninth Ave., New York. 


To Get Better Pictures. Read the amateur 
photographers’ weekly; illustrated; weekly prize 
competitions; print criticisms; many unique fea- 
tures; $1.50 per year; three months’ trial sub- 
scription 25c. Abel Publishing Company, 401 
Caxton Bldg., Cleveland, O. 

Old E. E. Back Numbers. We have some valu- 
able old E. E. back numbers on hand as follows: 
igis—Jan., Feb., March, April, May, June, July, 





Aug., Sept., Oct., Nov., Dec., price each 35c. 1916 
—Jan., Feb., March, May, pares Nov., Dec., price 
each 35c. 1917—Jan., April, May, June, Aug., Nov., 


Dec., each 35c. 1918—March, May, June, July, 
Aug., Sept., 35c; Oct., Dec., each 2oc. 1919—Jan., 
Feb., Mar., Apr., May, June, July, Aug., 20c. We 
can fill orders at once upon receipt of your re- 
mittance and if you have not these numbers 
already, now is your chance to get them, as they 


robably will be snapped up very quickly. 
xperimenter Publishing Co., 233 Fulton St., 
New York City. 
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Tricks, Puzzles and Games. 





Tricks, Puzzles, Jokes, toys, gaines, novelties, 
doll and cane racks, plays, wigs, stage sup- 
plies, escapes and illusions. Large 1917 cata- 
logue free. Oakes Magical Co. Dept. 549, Osh- 
kosh, Wis. 


Magic. Entertain at home. Tricks, puzzles, 
novelties. Big Catalogue A, 25c. Martinka & 
Co., Inc., Harry Houdini, President, 493 Sixth 
Avenue, New York City. 


Black Art Hindoo experiments. 19:9 edition, 
2sc. Invisible ink. Free trick. Catalogue each 
order. Lindhorst Magic X Shop, St. Louis. 


Magic—Card Tricks. Sensational escapes, jokes, 
novelties. Everything in the amusement line. 
Large illustrated catalogue of a thousand tricks 
free. Write today. Largest amusement goods 
manufacturers in the world. Heaney Magic Co., 
Desk 205, Berlin, Wis. 


Illusions—Stage Tricks with 500 Illustrations. 
Catalog 15c. Small catalog free. Hornmann 
Magic Company, 304 West 34th St., New York. 


Ventriloquism taught almost anyone at home. 
Small cost. Send today 3c stamp for particulars 
and proof. O. A. Smith, Room R629, 801 Bige- 
low Street, Peoria, III. 


Ten Magic Numbers, Hallowe’en Fun, $1.00. 
Belle Mason, Binghamton, N. Y. 
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Health. 


Cigarette, pipe or chewing habit conquered. 
Nature’s method. Guaranteed. Write for free 
brochure. Edw. J. Woods, TA-300, Station F, 
New York. 


Tobacco or Snuff Habit Cured or no pay; $1 
if cured. Remedy sent on trial. Superba Co., 
SA, Baltimore, Md. 


Tobacco Habit Cured--$: prepaid. Harrison, 105 
Walker, Evansville, Ind. 








FTTH UULUMMMO COLUM LERO CLUTTERED Cee CC 
Instruction 

Questions answered. All subjects. Details 
free. Answerall Information Bureau, 51 Cliff 
st.. Ny Ye 

Free Advice? No! Our advice is the best. 
We advise on any subject, no matter how com- 
plicated; we have the best experts. We also 
make translations from any language. Tell us 


Any one can understand 
us. Our charges are nominal. We invite your 
correspondence. Phone, Forsyth i690, if you 
wish. <A trial will convince you. Remember, 
poor advice is dear at any price. Paragon Tech- 
nical Bureau, 329 East Fifth St., New York City. 


about your problems. 
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Telegraphy. 

Telegraphy (both Morse and _ wireless) and 

Railway Accounting taught thoroughly and 


quickly. Big salaries now paid. Great oppor- 
tunities. Oldest and Largest School—est. 45 
ears. Catalog free. Dodges Institute, 7th St., 
alparaiso, Ind. 


ELECTRICAL EXPERIMENTER 
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Help ¥ anted. 





American Made Toys Wanted. An opportunity 
for homeworkers on small scale and manufac- 
turers on large scale. Unlimited quantities 
needed of Toy Soldiers. Army, Navy, Marines, 
Cannons, Machine Guns, Warships and other 
Toys and Novelties. Greatest chance for in- 
dustrious people for independent business. Enor- 
mous demand and future in American Made 
Toys, all over United States, Canada, Mexico 
and South America with over 50,000 
stores and toy dealers. This new American in- 
dustry stands out conspicuously. Factories are 
established, people trained, machineries made. 
Christmas Sets needed in millions this year. 
The great hit for 1919 without any competition. 

e are buyers of these goods all year, payin 
fixed prices. Attractive prices offered for dainted 
goods. Experience or tools unnecessary. Hun- 
dred and more made complete per hour. Casting- 
form outfits from $3.00 up. If you mean business, 
send for booklet and information free. Toy Sol- 
Ger Manufacturing Co., 32 Union Square, New 

ork, 





Wanted, Men. Become Auto Experts. $35 Week, 
Earn while learning. Franklin Institute, Dept. 
J. 806, Rochester, N. Y. 


Men wanted for Detective Work. 
Ganor, Former 
Danville, Il. 





Write J. 
S. Government Detective, 





Secret Service Operatives and Detectives are 
in demand. Earn Big money. Travel every- 
where. Fascinating work. Learn this profes- 
sion by home suey Particulars free. American 
School of Criminology, Dept. E., Detroit, Mich. 





U. S. Government Wants Clerks. Men—women 
18 or over. $1,000-$1,600 year. Permanent clerical 
positions. List positions free. Write immedi- 
Aree Franklin Institute, Dept. J. 26, Rochester, 
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Stamps & Coins. 





California Gold. Quarter size, 27c.; Half dollar 
size, 53c.; dollar size, $1.10; large cent, 1820, an 
catalogue, 10c. Norman Shultz, Kings City, Mo. 


Stamps—61 All Different Free. Postage, 3c. 
Mention paper. Quaker Stamp Co., Toledo, O. 


1,000 U. S. and Foreign Stamps, including Mex- 
ican Villa Dollar, 25¢c. C. W. Parker, 77 Kens- 
ington Heights, Meriden, Conn. 


100 Different Stamps 12c.; 200, 27c. 
5600 Prairie, Chicago. 








Michaels, 








Best One Cent his in America. F.. P. 
Hand, 1117 So. 60th St., Philadelphia, Pa. 
100 Different Stamps, ioc. 100 U. S., 25c. 


Buckey, 412 Bowen, Dayton, Ohio. 
TLDIIEOOOOODER ATO UNTO FOV EES} 100 TEUAERALN UOTE ELL CAT LICL RL LE 


Stammering. 


St-Stu-t-t-tering and Stainmmerin cured at 
home, Instructive booklet free. ; 
nell, 105 Potomac Bank Bldg., Washington, D.C. 


ALOPAEORE FTCA TODEE PEROT ERTEYT TU SERTOTA ITO OTP AOA EB ELECTED RTT NCCT 


For the Hair. 





Don’t Use Soap. Shampoos containing Soap or 
Alkalies injure the Hair. “Tricon’” Herb Sham- 
poo made trom Mexican Amole, and other Roots 
and Barks contain neither. Cleanses the Scalp, 
removes Dandruff, stimulates Growth, restores 
Softness and Gloss. 10 cents postpaid. Agents 
Wanted. W. L. McDaniel, Box 91:6, El Paso, 


Do You Want Hair? You can have it by us- 
ing The Ekdee Hair Cerate. 95% of baldness 
curable. Thin hair made deer (Not a dye.) 
One month’s trial sent postpaid for $2.10. The 
Ekdee Company, 800 Union Ave., North Portland, 
Oregon. 


I Was Bald. Obtained hair growth by an In- 
dian’s ointment containing genuine bear oil and 
rare plant juices. Many others have good hair- 
growing results. Will send box, postpaid, with 


recipe, 1oc. John Hart Brittain, 150 gand Sti, 
BA-300, New York. 
EDUCA NU EULA TA OU TUTUTA TEDL EU PATIO TAUL SELES UDG OAD ACEAU GAN Leeae get LNA LL Ak UUE CaN SUEOMALEL TRU LAAUACLCERRDODOAEI EL TEDERESTIS 


Song Poems Wanted. 





Write the Words for a Song. We revise poems, 
write music and guarantee to secure_publica- 
tion. Submit coe on any subject. Broadway 


Studios, 197C Fitzgerald Bldg., New York. 


Write the Words for a Song. 

and guarantee publisher’s acceptance. 
oems On war, love or any subject. 
Music Co., 920 So. Michigan Ave., Room 26s, 
Chicago, Til, 


Only Poems having commercial possibilities ac- 
I revise poems, compose, arrange, edit 
and autograph music for Chicago’s best music 
Irving Ginrich, 646 Belden Ave., Chicago. 


We write music 
Submit 


Walter McDon- = 


September, 1919 
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Printing. 





500, 3 x 6, 2 Color Circulars, neatly printed and 
sent prepaid for only $1.00. Robinson’s Print 
Shop, Portland, Conn. 

500 Two-Color Letterheads, $2.05. Samples 
Free. Printshop, 1915 S. Kedzie, Chicago. 

100 Bond Letterheads and Envelopes, 
Postpaid. Garland Miller, Trimble, Ohio. : 

1000 Letterheads, Envelopes, Typewriter Let- 
ters, $2. Circulars, Labels, $1; samples. M. Le- 
mond, 65 Broadway, Brooklyn, N. 

100 Engraved style visiting cards, C.3; 100 
emblem cards, 7yoc. H. Gregory, Warwick, N. Y 

Attractive Gummed Labels Samples Free! 

dward Harrison, ‘‘Guaranteed Printing,” Balti- 
more. 

CHOU OMOAN GLADE LETOFDPLONTTAMMONT TATU TT TN PTO PTAT ENO es TCADA OTTO LULU SA BEE 


$1.25 


Miscellaneous 





For Sale. Choice Silver Black breeding foxes. 
Reid Bros., Bothwell, Ont., Canada. 


Steam-No-More for eyeglasses and auto-wind- 
shields. Send ten cents for twenty-tive cent 
sample. Gray’s Sales Agency, Port Huron, Mich- 
igan, Dept. 7 


Mansfield’s Automatic water and oil finder a 
proved success, silver medal awarded. Particu- 
lars from Edwin A. Mansfield & Co., 94 Victoria 
Road, New Brighton, England. 


Shoes for Everybody at reasonable prices. Save 
money and send for free descriptive circulars. 
Central Sales Co., 599 Ninth Ave., New York. 


Wanted. Small! Gasoline and Steam Engines, 
Small Lathes, Drill Presses anl other light ma- 


chinery. Will pay high cash prices for good 
material. Johnston, West End, Pittsburgh, Pa. 
DUUUNNNQUUCUCCUUNUUIUUNLAQUOUEROLOOODERSEROODUOU VAT OUULONUSQESEOONONEOADIOUE24IQ9UNQNOSUUREALYLSQONREOASQSUOOLIGONEATESUBNAD OTOL) 


Patent Attorneys. 





Patents—My fee paeue in monthly install- 
ments. Send sketch for advice. Booklet free. 
Frank Fuller, Washington, D. C. 


Millions spent annually for ideas! Hundreds 
now wanted! Patent yours and profit! Write 
today for free books—tell how to protect your- 
self, how to invent, ideas wanted, how we help 
you sell, etc. 212 Patent Dept., American Indus- 
tries, Inc., Washington, D. C. 


Patents Procured, Trade Marks Registered. A 
comprehensive, experienced, prompt service for 
the protection and development of your ideas. 
Preliminary advice gladly furnished without 
charge. Booklet of information and form for 
disclosing idea free on request. Richard B, Owen 
130 Owen Bldg., Washington, D. C., or 2278-T 

oolworth Bldg., New York. 


Inventors. Send sketch of your invention for 
advice regarding patent protection. Twenty 
years’ experience. Handbook on patents sent 
Free. Talbert & Talbert, Patent Lawyers, 4822 
Talbert Bldg., Washington, D. C. 


John M. McLachlen, Atty. at Law, Patents, 
Trade Marks, EOE Annes, 410 McLachlen Bldg., 
Washington, D. C. 

M. F. Miller, Ouray Building, Washington, 
D. C., Patent Attorney, Mechanical and Elec- 
trical Expert. Best quality of work and results. 
Moderate charges. Advice free. 


Patents. Foremost word free. 
Metzger, Washington, D. C. 


Write now. 


Electrical engineer, mechani- 


Patent Attorney. 
Frank 


cal expert; thorough personal service. 
Ledermann, 21 Park Row, New York. 


Patent Your Own Inventions. Save attorney’s 
fees; we prepare applications; furnish full in- 
structions and give satisfaction. Free tnforma- 
tion. Carl Larsen Co., Park Row Bldg., New 
York City. 


Inventors’ Adviser. b 
C. Linton, 9:8 F St., N.W., Washington, D. C., 
363 University St, Montreal, Canada. 


Patents promptly procured by personal expert 
service. nformation on request. James D. 
Lyles, Washington, D 


Patents. Prompt, personal efficient service by 
an Attorney-at-law skilled in all branches of 
Patent practice. Over 12 years’ actual_experi- 
ence, full information upon request. B. P. Fish- 
burne, 324 McGill Bldg., Washington, D. C. 
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Sent free on request. Wm. 


Phonographs and Supplies. 


Build Your Phonograph. “Perfection” high- 
quality spring and electric motors, tone arms, 
reproducers. Wonderful results. Big saving. 
New catalog and building instructions mailed 
for ten cents. Indiana Phonograph Supply Co., 
Indianapolis, Ind. 


re ee —=e 

Build Your Own Phonograph and manufacture 
them for profit. Drawing instructions, parts, 
price list, blueprints, etc., complete, sent free 
upon request. Write today. Associated Phono- 
graph Co., Dept. E-1, Cincinnati, Ohio. 


Make Your Own Phonograph. Particulars free. 
DeSelO-PhonE, P. ©. Box 720, Attica, Indiana. 





“unt benefit by mentioning the “Electrical Experimenter” when writing to advertisers. 
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ELECTRICAL EXPERIMENTER 


Boys. you can have Movies at your own home with this latest modal 


MOVING PICTURE MACHINE 


Uses Standerd Films same ae the larger machines. Very easily managed. 
Simply turn the handle. Good Variety of Films always obtainable 


PRICE Compete $2.65 Postage (5c. extra 


inoluding Flim, 
Extra Flima, (Sc each postpaid 


THIS 1S A GENUINE MOVING PICTURE MACHINE 
and the motion pictures are clear, sharp and distinct. 
The Moving Picture Machine is finely constructed, anc 
cafefully put together by skilled workmen. It ls made 
of Russlan Metal. has a beautiful finish, and {is oper- 
ated by a finely constructed mechanism. The project- 
Ing tenses are carefully ground and adjusted, triple 
polished, standard double extra reflector, throwlng a 
ray of light many fect. and enlarging the picture on 
the screen up to three or four feet In area. The 
light {s proluced by 2 safety carblde generator, 
such ag igs ised on the largest automobiles. This 
throws 4 adocziing white Nght on the screen. 


It 1s @ solfaly constructed and dufable Moving 
Pleture Machine. The mechanism its exceedingly 
simple ang Is readily operated by the most inex- 
perienced. The pictures shown hy this marvelous 
Moving Picture Machine are not the common, 
crude and Iilfeless Magic Lantern variety. but are 
lifeellkg photographic reproductions of actual 
acenes, places, and people which never tlre its 
audiences. This Moving Picture Machine has 
caused a rousing @nthuslasm wherever It was used 


JOHNSON SMITH & CO. 
Dept. EF [f.3224 N. HALSTED ST., CHICAGO 


ANARCHIST BOMBS (ITCHING 
ote “ef 


QREATEST TOY SENSATION OF THE DAY! 


FIGHTING DREADNAUGHT 


gg SENSATIONALLY REALISTIC tit 


Here ia a el of 






Uncle Sam's fighting 
moneters. Hight 
big guna, each 
of which flashes, at 
correctintervals. 
from twelve to 
twenty times. Extra , 
ammunition always 
obtainable. Abso- "7 : , 
lutely harmless. Can be operated indoors or out. Now 
bose Here's your chance to see a battleship in actlon. an 
the beat of it Is you can OWN the ahip and command the Grin 
ourself! By having ¢xo or more Battleships, vou can srrang 
EXCITING NAVAG BATTLES in sour Own home. Price ¢ 
Warship end Ammunition, 15, three tor 40c, or @ fiset of i 
ships for $1.50 poatpald, Extre 4&4emmunition, 5 cents rer oks 


TOOTH-ACHE STOP sterlousGhos 


* 




















This le note pretty object. 
Bay TU USE but there is fun in it fo 

people who like practice 
. jokes. The Ghost, whe 
dseplaryed In a perfect 
dark lace, glowe wi 
ghaatly eofd bluish cedl 
ance, very pt to give on 
e@ “creepy * sensation 
even when you know a! 
about it, bul o regula 
atartier for those wh 
come upon *t unexpect 
edly. A great joke lo 
on your mothe: -In-lew. 
Price onty 15 cants each 
er theese for 44 conte. 


INKLESS PEN 
> EEL IE > 













Stops the Pain; Stops the Tooth 


Squeeze eo tittla in hollow 
of tooth: the Ache Bteos Instantly; 
the peate hardens, forming en anti- 
peptic Filling. Absolutely hermilces. 
Have It cendy for the next bad et- 
tack. 250 per tube, postsald. e 


“SAFETY ist” PINS 


A clover 
novelty. The 
National 
*Safety Firet** 


Lee 







Movement has made WRITES with WATER ¢° words Co f a Ilttle glass This tp another good prac- 
: t neiete of & ® giat 8 
Wace 7 Pe you dip, Mekes tte own ink. tel * vial, containing in liquid tice! joke: the intenes discom- 


fiture of your victime to eve 
eryone but themmelyce le thor- 
oughly enjoyable. All that la 
necessary to etart the ball roll- 
ing is to deposit @ little of the 


fruhionable viulet color. Getter unc 
cheaper than fountain pena. Writes e¢ 
tong fetter with one dip in plain water 
No trouble=—no bother~no muss. A 
pleasure to sae. With Nickel Plated Re- 
versiblo Holder 10 CENTS, & for 254 


SIMPLEX 
TYPEWRITER 
ONLY $2.59 


form a chemical which will 
produce. a most horrible 
odor. One dropped in o 
room ful] of people will 
“a Cause more consternation 
than «a limburger cheese. 
The emell will entirely dis- 
appesr in aebort tlme. 3 Boxes for 250, 
ship by expresa only with 9 Dollar's But onty by express. (Mast order @t 
worth of other merchandise, llar'e worth of other merchandise.) 


INVISIBLE INK | LOVE LETTER INK 


your aympathy with the movement. 
Also hendy for wearing at amateur 
theatricais and the like, Two sites, 
% In. gold pleted) and 14 in. (nickel. 
pletod Go each, two for 100 9. pd. 






wder on on person's hand an 
wder con be relied ee 
to do the rest. The resuitlss 
vigorous acratch, then some 
gome more. 3 Boxea for Z6c. 
legst Qne 





more scratch, and till 


















aaiget Cheap But Good.| The moat confidential Writing written with this re- 
mal? . P i mm: b . 
mr So Simple a Child Mn ehh this Ink. for markable ink vanishes en- 

i" Can Use It. the writing MAKE NO tirely in a few weeks (sooner 

me We Guaranteo the) unless veg Uaow hte If desired), leaving the paper 

Writing. cret. laveluable for many QUITE BLANK. 15e p. pd. “Sa 
Though 00 marvelously) Tetons. Recep your post: ‘ Wri ean be READ 

cheap. thls machine le @ thoreushiv practical Typewriter. We positively ame ftom payin ' ONL wey DA 
ectihe,. te Dont axe Beats consinte i the price, but cer a oe werysU oaeetenee oeketl Great fun for playing tthe fire. Quite invisible at daytime. Ver tana tables i8¢ 
st ite ork and ou will be convinced. Wath reasonable care It welll Inet @ tte- oractical jokes. Only 166 Gottie bottle; 3 tor 400 postzaid. gon SMITH & CO. 
me, liie eo simple that g ohlid juet ble te rend can write with It, You can 
leara oli there a lo know dbouett In twe an tes, and enh ’# practice will { Gealnt and 
pake you an one sea Every business man mone have a typewriter. ' MULTIPLYING BILLIARD BALLS coop aver RI NG sev chee 
e epen writing le unbusiness and creates t on efirm ia6 atrnkin 
paseccount and slew-going comer. We menue sou thet the Practica) Fypewritor The Best Feat of its Kind ANS F Z and ancommon ring, 








mede of gunmatel. 
Skull and crossbone 
designs, with two bril- 
ant Sush-ng gerne 
~ epaerkiing out of the 
ryee. never fnil- 
ing object of inter- 


= deserves (te name ap it is fit to do the corresp-ndence of any business or 
pcofesaion, and to del well, You should not miss thie chance of securing a bar- 
gain The setters of the alphabet, the numerals $10 10, and punctuation marks 
wre go grouped that the Jettera most used are before the operator most of the 

me, ensbling him to write rapidly. The rollers hold the paper in poaith n while 
writing and al theend of cech linea alight turn of the roller moves the rachet 


This trick Is ap wifective as it 
@eurprising The performer 
hands areund the ball for cx- 
amination, afd immediately { 
8 feturned to him he seizes it 
by the tipa of bis thumbe sad 

@hich makes @ click and forces the paper forwerd, giving lhe proper [ine SPs) teelouely Deed “Thess aad 
alin : a 
al 


y 


ng. ¥o thnt the lines ere ail an equal distance from each other, ao desirab eat, it is eald b 
jatter writing. Each typowriter packed ine strong box, with full printed ingtruc-| held in view of the audl- many: to bring 
for use. Pricacomplete. $2.60 aent hy mail postorid —s he lips of Oe Peaats of tbe left hand, and Lock to the wearer 
* : ei OB LION, &n * 
Johnson Saith & Co., Dept. EI F,3224 N. Halsted Sl “s Chicago were other ball unex ence its name Geo 


pectedily makes its appearance. Final y the magician 
apparently suffere from some kind of spasm end yet 
another ball is the result. The feat can than be re- 
versed, the balla disappearing one after ancther 
untilnone remains. [t i+ a@ very intereating trick that 
7 OE pied py lone ey wo will sup by pom fo sustamen mentioning this 
# apparatus. ; 3 aper, at Ha e-, ONLY 28 CEM 
PuSTPAIO. JOMNEOM aMITH & GO. STPAID, JOHNSON EMITH & CO. _ 


Loapen cicarerres |THE “LITTLE GIANT” TYPEWRITER 


Luck Rieg, a 1d whilst 
we will not positively 

sarante@ that, !¢ te certalniy a very unique ring 
that you wiil (eke a pride in wearing, They were 
made to sell at 50 cents, but as a spectsl bergain 


SQUIRT |Wonderful X-Ray Tube 
ING 


You may have a lot of 
fun with this 


Sparklin, 
em uirt Bi s- tt 
consiate of a hendeome- 







pleted Bags ay ered (feat Like O:dimery Ctasrettes, Bat & First Class 
fares ee Vetter be Guom Reel Blsrteas w riting 
; uite out of view when 
; A @onderful Hetle Instrument produc 
te As La wreen ing eaves ittusions both cutivistne and Machino 
/ tive looking ring es thie | Staring, Whib it you «an sea what is €or $1 .26 
esnnot tall to be the | 2Poprent y the bones of rour fingers, tho A per act little type- 


center of attraction, While the victim lead ina leed pencil, the interior opens 


weiter for §1.25. There 


’ i Ing ine pipe atem, and many otber sim- 
fe absorbed in Ce ine oie Galland | iter iitusions. A myatery that noone bae _ Sie thousands of per. 
the cbeerver experiences avery great | been able to setisfactority explain. arb G 


porary bot 
whore needs and buel- 
nese do not wurrani 
the expense at ached 
fo the purchases and 
five dotiay macaine. To euch persone we 
our Little Giant, It le 6trongiv made, but 


Price 10 cente; 3 for 25 cents; 1 dozen, 
7S cents, Gent by mail, 





aurpriee, PRIC oO CENTS, 
for BO cea 8, poslpaid, J. &. &. 


Sneezing Powder 


Pl 


three 
co postpaid, 
: A box containing ten epparently 
genut areties. Ther coftein s 
cap which exploves When sbout coe 
third 19 ermoked, 





one of a fifty or seven 
confidentiy recommen: 


= They sppeas eo reat, and afford w | -imp!a in construction, eo thatany one can quickly learn to operate 
—_ (oni they last) thet | It, und write aa rap aly as they would with pen and In. The letters 

borfae! rs sravt lauan Coes ay sur | of the alphabet most frequent y used being eo grouped as to enable 

entirely harmless, Price. ben’es Game one to write rapidiy, the numerals, 1 to 10, and the punctuation 


mera being together. With this machine you can send your beast 
ltypewri ten love letters, addresa anvelopes, make ont billa, and 

io atmost any kind of work not requeeton 5 tarw naive machine, 
With each typewriter we acod @ tirbe of ink and full § ipted Inetruc- 
thons for using the machine. Price complete $1.25 by mal! povtpaid. 


SERPENT’S EGGS|MYSTIC SKELETON 


Each box contains 12 Eggs, Jointed figure of askeletom 


38 cents. oacina dé. ; 
Johnson Smith & Co., dept. Cf | 


everyone 
the room or 
car witlbegin 
Wt ae trait ri 
ate he real With a bunch of these bills, itis easy 





@o enacts without knowin: 
why. leis moet amusing to 
wuarke, as y never suspect t 














th ; A 
but thts they ha aht It one) for each person of jimited meane to ap- 
from ‘the other. Batwoen. the laughing | pea? peosperous. By flashing srollai| which are no larger than Ln apenes in ee eh 
nd sneezing you yourself will be having | these bills at the proper tims and peel- - ations an: hil 
he time of your life. For pactiee, peliti- | !ng of a genuine bil or two from the| @ grain of oats. | iis toecum: aan ih one ee 
, ome rides, or Bny place at} O0tside of the ry! . the effect created) When lit with a hemes from it. ‘The avare a 
oy pees there ke = gathering of people, | wil! be found to be all that can be de. h, hi oe axe by th eee 
frie the qrestest Sake eet, Price 120 or S| tired, Prices, pesipelds 15 Bitle (Oc, match, however, Whoa bonded Galt. ts tes 
fer 300. By reac Only | 60 Bille 25, 125 for bOc, or $3.60 thousend.| each one gradu- : - : opers fi is gimply placed on 
NEW ally hatches itself into a Snake several | s chair or fable. when wy with we. 
BOOK ON feet long, which curls and twists about} move, At the command of the cake boa i 
; in a most lifelike manner. Price per | dor, dance, etc, Wa send full directlor 


USEFUL KNOTS, HITCHES, SPLICES, ETO. 
Wow Different Knots Are Made ang What They Are Yaed For. 
Kaote to Use and Knots te Aveold, i 

A most practical handbook giving complete and Aik 
@imple direction for making all the most uscful 87 4 


stand up. 
with sech Bkeloto . by tho ald of wh 
readily make it perforny. 108 posto “a 


MIDGET ILLUSTRATED BIBLE 


Sayons cH 


box 100, postpaid. Johnsen Smith & Ce. 


CIGARETTE ROLLER 









Vory neat 
fenots, hitches, rigging. eplices, etc. Over 100 Ulus Great Curlesi 
trations. All about wire rope attachments, lashing, 7 ee pendz. es a ; The seat 
blocks, tackles, ete. 37 Heraldic Knote Mlustrated. than a quarter “Sine je if = @lble la ths World 
Of great value to mechanics, riggers, campers, boat» YQ erg ca § 

} 


of ah ounces. 

It makes bet- 

ter olgarettoce 

than you can 

by ond makes 
° 


The Midget Bibic la 
@ perfect gem, anda 
work ofart, I¢ is 
about the size of a« 
poatags « and 


men. Price 200 p. pd. 
Johnson Smith & Co., Dept, HI{, CHICAGO 


. LUMINOUS PAINT 













‘them easily and quickly. 


= UN- 

mona can, use | Mae Nee) RED AND BIE TY 

Make Your Watches, Clocks, Etc., aleer ® smokes” then. reed) made, and Bring good luck & Tbe i awopler dea en 
more © em besides saving about haif o eeuts 

Visible b Night The very latest discovery in the! sour money, Just try one ana thakb your goes. Seen ot Te aie or toate 


scientific world. Hitherto, prac- 
Ucally uncbtainabie except at an exorbitant price, we ‘a 
specaaded in predicing thle remarcasie LUMISOUS PAINT, which plied fo 
raya o ftenderin ‘ect 4 

ig the dark, THE DARKEN TNE NIGHT, THE MORE BRILLIANT Ff SHINES. Cuite 
simple to use. Anyone you can do it. little applled to the dilei of your 
@ateh or cioe 19 soavte Jon to the time by night. You can coat the puah 
Sartans or ewiteb pistes o: your ectric lighta, match Soxes, and inngmereble 
Benes, articles ; © your own Luminous Crucifixes, minous Roesriea, etc. 

tthe containing sufficient to cost several email! on eg. 28a, Larger 


MUSICAL KAZOO|MAGIC FLUTE 


2 ors ene doxen Pope eae con 
6, . Good money can a made selling eae a 
onty 100 of 3 for 250 postpaid, with fall | Bibles tfrienda, chureh acquaintances, 8a 

cs Cae el a oe ee ee es tiwag 


The CONJURER’S CASKET 


Apparatus and Directions for a Number ef Mysterious Tricks 
Enough for an Entire Evening’s Entertainment 


ANYONE CAN DO THEM 


cigarettes just to your own liking. Price 
















With the Musical Mamee ,. ttle t fon 
: myatifyin friends. Get this Co 2 
Lied Re A *! Wonderfully Sweet Inet, you will be the ¢ Gvarast fellow In ‘Your iar se ping 
any ‘ Toned and Masical taina the apparatus for seven first-rate tricks, including The Disap- 
re right : Ex pearing Rose, that, when placed on the lapel of your cozt, vanishes 
off lait ned A marvelous nuaical ro he at will; the Magie Vase and Bali Trick (a Wooden Ball is & 
any bed y instrument. No otha: = naide, and upon replacing the lid has disappear and ie 
Le E ee Rio. ‘ound te else's age ea ibe Magic Nei wit ae you can 
ic: swecter| apparently cut your er almost in twa; 
fies, °. giare ce cee lei pple pat Reuven (a card 8 laced in an ghvelone and when opened an Gpurely dlfer: y 
f e the joyous} en altogether is found); The Disappe 
net ele pa ee tune a a notes of a quick-| when opened again, ja found to have van shed entirely or: canite Sak eee npoecen barsal, and 
make any desired imi nm. Used with { ¢ Se etep or the eol-| nomination); The Famous Meamerised Penny that defies the law of itation (suepends from the aim of 
Serontahis reauits mt society meetings, emn strains of #| tho hand, nose, cheek, wall, clothing, ete.); The Glass Goblet and Vanishin Trick (a coin fs dropped 
me, club or eburch entertainments, chureb hymn—in fect, any class of| Into a giase of water, and when the water is poured out the cols has vanished). With the seven tricks de 


Tausic can be played upon tha Humane: 
tone without practice, aa it lp almost e 
ecif-playing Inatrument, When plarac 
with a piano accompaniment, or an) 
other musical instrument, the effect ii 


scribed above we send full printed inatructio 
7 all the tricke to th ctinetiot Vink 
w 


ancea, serenades, picnica, outings,‘ ex. 
eursions. Just the thing for choruses and 
shows, bleycle and marching clubs, ote. 
Excellent for vocal or Instrumental ac- 


rforming cach trick, so t anyone can readil te 
: friends or the public. Any of ordinary intalieanee 
Bien ee a eae give @ parlor entertainment not Inferior to some requis 
eet ete 6 tricks contained in the Cabinet, there are twenty-five other feats and illusions fully 


6 great amu. f th 
Is Cabinet of Tricka in eek lh lg 
ie ° 


ari 
egerdemaio and valuable hinta to amateur conjurerg, PRICE COMPLETE OAMLY BO CENTS. 


See eee aither wl = ehout 12 musical inst . s - tinted instrections, for which you can emsily wore or procure the necogneary apparatus 

pther mosice! (nstruments. Priea 150. pd, plasiee seat witb esch ata Through a Table, One Cent Rubbed into FuosTo fed the b Number Procite celeron Wed ing Ring 
+ o aleo sen © secret of performing three wonderf tage trick follows: ft 

All the Latest Surprising and Joke Novelties ing @ Woman, Welking on the Ceiling of a Room, and the ‘isa ms a et Be A he 

Green scetee pet 5 8 ine [Res 


the Spot Trick, asclen.nov, 10 












PeeceresSecte crepitsingy® Hie, Semnrencl “ge 052s SBP See ee te OOhe Onn: Elle S206 N- Halsted Street, CHICAGO 
ae Muntache (foo) your frien Rabber Tacks { djoket .: fu 
Bigatti Momperlied Para (dedasthe aw 2°°| 7-9 \ oe a The Newest Novelty Aerial Balloon 
er Razor (very formidable), 20¢ | Mysterious Tumbler end Vanieh: : \ } Fi fully ( tdoore. 
aiber Daager (ecnandonall |: 39 | Ming Colm Biches oan 7 Be (‘ miu Aulooias SENSATION IN BALLOONS” fi brighty ealored basloon thet 
. : Me lal N 
Ebecimpgewng ‘ace being roa) ibe | Ms ¢ Plate Litter a eo tee when feleased, the ‘air pressure onde the Dalloon SORRING 
too'e Mysterious Trick Cds, 100 } Groat Bargiat Possie °° 9 F192] LIVELY RATS. The effect le ‘ tele acetal er ht en the pouumsiees W{LD Wily JOY. 
Pighting Rocetere, pair. « » » 10c ' Wire Pursles, 100. £2 different, §1.96| 44Y be aeed repeatediy Indoors or catdoors. Ap ly interesting toy. Prige 100 each, 3 for 28e ped, 
JOHNSON SMITH & CO, Dept, Ell, 3224, MW, Halated St. CHIGAG? JOHNSON SMITH & CO., Dept. Eiji, 3224 N. Halsted Street, CHICAGO 
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Double Action 


“The Baby” Sistrreee Revolver 


A HANDSOME AND MOST EFFECTIVE WEAPON 






Measures but 
4% Inches long 


Takes regular 
22 cailbre 
oartritges 
The new Baby Dewble Action Hammeriese Revolver faa been produced to maa Y 
the ever incremaing demend for @ revoiver that would combine amal) site 
light weight with the essential features of Efficiency and Practicability, ft le 
stnall in size, yet ia just as effective and acrviceable ap tho most expenaive weapon 


aSy can bor Every lady should heve  ravolver end should know how to use it, 
end thers (a no safer or better one made than this. A great feature ip ite safety 
acUlon thet da against sccldental diseharwe, making it quite eafe for young 


men and ladies. The illustration gives a1 ides of ite eppearance, but It must be 
eee and used tobe thorough! sppprcetae. The emmunition used is the stand- 
.22-callbre (short) cartridge obtainable anywhere, or you may obtain the 
cartridges from us (cartridges can be shipped only or express}. 9 resolver 
fires elx shots In one ing. The operation of the cherging mecheniem je az 
tremely rapid and shedlotely relly eix wit 5) : rope can ba fred in op pees 
seconds. 6 yevolver la very well constructed, with Anest nickel pleted flul 
barrel of aigdec. anal weighe only 4% ounces, The Price af the eke Reve! i 
le enly $6.30, cant by mail poetpald to ony addrasa. JOHNSON BMITH & CO, 


xeo WATCH CAMERA 


ExPQ 
—— The most wonderful and tn- 
gentous Camera made 


Tt le but tittle larger than @ 
watch, which it closely re- 
eembles. You oan carry 
the Expo about in your 
pertot and take opie. 
ufes without any one 
being the wieer, 


One Cent @ Pleture 


The Expo loads in dayilght 
with 25 Expoause Films, coet- 
ng 26¢, thue the re take 
ng part of a whole day's out 
ing may be had for the nominal 
eum of —One cent @ picture. 
19 Exposure Films aiso obtain- 
she le simplicity Itself to op- 
— . erato. Takes pictures through the 
d a etem, where the Repid Fire Lene fo 
“~<a —_ foceted. The photos (6/8X7/8) map 

— be colarged to any alze. 
Time and Inetantaneous ahutteras 


QUICK AS A FLASH weighs but 8 ounces; nickel pleted. 


Endoreed by amateurs and professionala the world over. Thoroughly practical— 
rinting and developing of filma just thea ame ee ordinary comeras—in daily use by 
a poles, newapaper reporters. detectives, and the general public, Important 
ata beve been secured. with the Watch Camera by enterprising reporters. 
roduces clear, sharp negatives indoors or outdoors equal to any camere ob the 


wean wakes tol notwitheta nding. 10 & te, 28 Exposures, 280 
€ amere FILMS, cures (6c, 5 
Fratage 100 Anyshere $ 2.50 Lesiher Pocket Caseylng Casa, $50 


Johnsan Smith & Co., Dept. Et1,3224 N. Halsted St., Chicago 


BOYS! 


AWD Would 
WA you like 
to earn 




































one of 
these magnificentBi cy- 
cles absolutely without 


costing you one cent? FREE : 


HUNDREDS OF OTHER EXPENSIVE PRESENTS ALSO GIVEN 


We have secured un enormous quantity of very beautiful colored pictures, cos. 
sisting of art, floral, landscape, religious, patriotic, e1cy, and are going tn sell them ¢t 
less than half their value. any stores would charge from 25 to $0 cents each fog 
them, but a very fortunate purchase permits us to sell [hem at the astonishingly low 
price of 10 cents each, at which price they ere irresistible, and will certainly go fast 

‘Now sll you have to do is to send us your name and address and we will seno 
you 2$ of these beautiful pictures, withoul any charge whalsoever These pictures 
you are to sell at 10 cents cach. When sold. send us the money, and we will send 
you goods OF YOUR OWN SELECTION Irom our 300 page catalog to the value 
of $2.50. Remember, you ect these gocds as a premium for selling the pictures and 
sending us the money. You don’t have to pay a cent for them. Many of our agents 
have sold the whole 25 pictures in one day, some have sold them in the evening, 
Dne agent sold six on the way home frem the post office, another sold some before 
he got out of the post office. Another agent sold the entire lot In one house, Peaple 
are wild te get these pictures once they see them, and you will bave no difficulty in 
disposing of them If you will only show them 

Remember, you have our entire catalog to select your premiums from, and there 
are hundreds of presents such as Air Rides, Guns, Moving Picture Machines, Musical 
Instruments, Cameras, Printing Presses, Typewriters, Books, Puzzles, Games, Tricks, 
Toys and Novelties, rubber stamps, bousehold labor-saving devices, etc. and we ere 
sure you would like to get many of them, especially if you can do so without bav- 
ing to pay any money for them. 

By continuing the sale of our pictures you can eam the magnificent Bicycle illus. 
trated. We will give you presents ef equal value to the pictures you sell. Send if 
your application at once, and we will send you the first lot of pictures immediately, 
accompanied by our big catalog of over a thousand different articles lo select your 
premiums from. You don't have to send zoy moncy, We trust you absolutely. 


JOHNSOH SMITH &CO., Dept. E11, 3224 H. Halsted St., CHICAGO 
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Vamping 
















PIANO 

paving _ Card 
MADE 2 Teacher Heeded 
EASY Surprieingly Simple gyotem 


areo : neglected thelr Mueles) Education need not despair, for with the 
fa ere wa PING CARD (placing the card upright over the piano keys), 
Fee oan a ae aT ean! otsomieage’of mune We pquceds 

bs onal Musician, now requ 
arias oulne : ie ose sce will ba able to diepense with the aid of the Vamge 
log Card entirely. Ouiy 18 cts. 1 


SHARPEN-M-ALL =“ 


SAFETY RAZOR' 
STROPPER 
SHARPENS EVERY KIND OF SAFETY RAZOR BLADE 
Sharpens the Gillette and Durham Duplex bath edges at one time 


4ESQ SHARPENS THE GEM JUNIOR, EVER READY. KEEN-KUTTER, MARA 
CROSS, CLARK. AUTOSTROP. STAR CRUSTEEL, AND ALL OTHERS 


Oy vaing the SHARPEN-M:ALL STROPPER., y 
will mot ont et BETTER SHAN'ES. bu you wil 
SAVE MONEY. an blades, Be you wil be sble 1 
get from 130 10 200 ehaves from ane blade, ond 
the lost shave wilh be aa good ae the tet, The 
tonetructien Ia simple and will leat @ lifetime. 
Thera @re no patte thal cen possbly get out af 
order Any noviem tan use it Juet en well ae the 
moat expert barber. fh ba opersted By simply tera: 
ing the Jevar ot handle be shown in the Wlustration 
tr be two epiral roliete that trave) from heel ta 

aint an they ate revolved, giving the CORRECT 
BiAcONAL STROKE = Thera ate no etrows, ad 
Juatments, ar any kind of tinkering necessary to 
eperate the machine. The rollers are made of @ 
specie) material that STAOP AND HONE the blage 
@1 the same tims. The rollers turn anty one wey, eo theeg is no feer of damaging the blada oF 
the stropper, The SHARPEN-M-ALL ie packed in a handpome cane, Qaligul% in, with theese 
The weight af the tomplete machine ts but sight ounces 








holdera and full inatructions 


Price, anty 91.00. postpaid, 
CO.. DEPT @10%2246 N, HALSTED STREET CHICAGO: 


Potmend fi". 


minute 


The fineat repairer for Ironwure, Agetoware, 
Enamalware,ote. Good for kettles, pots. pens, 
beilere, and every kind of ironwara, also fow 
tia, copper, aluminum, ice boxee, iron plpee, 
¢ a in stoves, broken china, porcolais, 


Bric-a-brac, bisque, erpckery, woodenware, marble, etc. Will not ship. 
burn, bake of boil oot. THE MEND !8 ‘THE STRONGEST SPOT IN 
honed de é 





Coukd not be simpier; juat mix the powder with water, HARDENS LI 
Fire-proof, Water-proof, You can filla big hole or a email erack. 

etronger than pew. Replaces ae nee nyone can do it; FAILU 
IMPOSSIBLE. Better and easiar ibao solder. Three sizes, 16 cents, 28 conte 
an cents, 


Jobnson Smith & Co., Dept. E118224 N. Halsted St., Chicago 





You benefit by mentioning the “Electrical Experimenter”’ when writing to advertisers. 


488 






lly harmless — powerfully 
effective, 



































This type Violet 
Ray Instrument 
is designed with 
light handle, 
easily mantpu- 
lated;the most of 
the apparatus is 
contained’ in a 
case giving. 
ample space for 
electric units of| 
efficient size. 












COUPO 





1More Than 25,000 Volts 
No pain. shock or mus 
}Cular contraction. Entire- 


N FOR BOOK 





: 
q 
and Special Information 
a 


a 
Q 
a 
§ 
, 
\ for 
N RENULIFE ELECTRIC CO.. $ Home 
ew 1209 Marquette Bildg., Detrolt, Mich. Q {} 
Q ; Pleaso send without obligation, your book °‘Health,”” explain- x se 
8 ing Violet Ray treatments with Renulife Generators; also give a 
q full particulars as to its ayplication for ailments checked below. 
‘ a READS ea ao 
..Abscesses ..Faclal Neuralgia ..- Piles 
: .. Anemia ..Falting Hair ..Pimples 
t-: .Asthma . .Goitre .-Pyorrhea 
e .Arteriosclerosis .. Gout .. Rheumatisnt 
a .. Baldness ..Hay Fever . Sars 
: 2 - Bibione : wrens Paralysis . “Sem on 
..Braln Fag . Insomnia ine n Dlseases 
: _.Catarrh _.Lameness .. Throat Diseases 
y - eee :, ; oboagy i te Ataxia . ape ee 
. = alns ..Lumbago . . Toothache 
‘ t fe dee % a mectou : ee Eyes re 
. -Deafnness .- Neuralgia .. Wrinkles 
: _. Eczema ..Neuritls ,.Warts and Moles a 
y --Entarged Prostate . .Paralysts 
q Write your name and address in margin below and cut out & 
: with coupon : 


Sa@arrnas® FTTH AAA Tea DPD WS TaD aL BDPEPRHaAsFare 


ELECTRICAL EXPERIMENTER 


our-He 





restoring normal physical 


perfectly safe. 
uses shown on coupon 


Users Get Wonderful Results 


(Voluntary Testimonials) 


“The Renulife Violet Ray High Frequency Gen- 
erator is superior in efficiency because of its 
perfect character and control of current, compact- 
ness atid perfect insulation. The smallness and 
lightness of Electrode holder is also a great 
advantage.’’ ‘"Lhe doctor told me that the trouble 
was hardening of the arteries. I wish I had got 
it a year ago. I would not be without it for all 
the money in the world.’’ “‘I cannot recommend 
it too highly.*’ ’‘I have been using Mine now 
for a week for Sciatica and I am highly pleased 
with results."’ ‘I think it is one of the best 
little machines that was ever invented.’’ ‘I have 
used it with excellent results for the restoration 
of hair and stiff and sore rheumatie finger jotnts.”’ 
‘‘Am well pleased with the Generator, and the 
kind treatment received from your Company,’’ 
“My Generator has stopped my neurltis.’’ “‘Every 
house should have a Renulife Violet Ray High 
Frequency Generator, for the treatment of Neu- 
ralgia, Neuritls, Sore Throat, Kernels in Neck, 
Cramps, Headache, Stiff Neck, Muscular Sore- 
ness, Rheumatism, Paralysis—in short, pains of 
all kinds.’°—M. D. ‘I have been much relieved 
by the use of your Violet Ray Generator.’’ ‘“‘It 
js fine for Insomnia,’’ ‘‘I find it sueh a help in 
netvousness.’’ ‘‘I would not part with it for five 
times the price. It is sure a little wonder.”’ “I 
am more than pleased with the Generator; the 
whole family are using it.”’ ‘“‘A neighbor lady 
was suffering from lumbago and could not move, 
and my wife brought over the Generator and in 
less than ten minutes the lady was greatly re- 
lieved.’*” ‘Your Generator is just the thing for 
me, That tired feeling has left me, and I feel 
like myself again.’’ “It has relieved me of the 
nervousness and also it has helped me a great 
deal in using it fer the treatment of rheumatlsm.’’ 


BOOK FREE 


tines 
. 


below. 


mew, 
aes 
4 


Lowest 
Prices 
Efficient 
VIOLET 
RAYS 


Perea eave 


r. 3 


ee EF Pe ae Mh A eg ed dd eee FARIA ree a 


You can treat yourself. 


ee 
Ee a 


~ 


—. 


= 


rents at Home; 


There is no “quackery” or uncertainty about Renulife Violet Ray. 
It is not claimed to be a “Cure All,” but it has proved in thousands 
of cases a practical health-producing, revitalizing agent—powerful in 
conditions—-yet 


gentle, soothing and 
Get full information regarding 


How Renulife Benefits 


Science has demonstrated a strange rela- 
tion between electricity and lfé cells. This 
instrument harnesses a tremendous current 
of electricity and applies in the form of 
Violet Rays so that the body welcomes and 
responds to it in a marvelous manner—no 
pain—shock or the slightest harmful effects. 
A few seconds of Renulife Violet Ray gives 
more benefit than hours of the old time bat- 
tery methods—because a thousand times as 
much voltage is made use of. 

The irresistible, revitalizing powers of 
Renulife Violet Ray reach every nerve cell, 
fibre and part of body. Blood is en- 
riched and purified by a flood of oxygen, 
giving aided. vitality and strength. Assimi- 
lation and digestion improved—functions 
retored to normal—extra supply of fresh 
blood quickly brought to area treated, re- 
moving congestion and supplying nourish- 
ment. While relieving pains and aches, the 
manifest results of disorders, it removes 
the deep seated cause, combines the benefits 
of electricity, vibration, exercise, stimula- 
tion and oxidation. 


Get Book ‘‘Health via Violet Ray’’ 


Learn the whole marvelous story of the 
Violet Ray—this method that works with 
nature to restore and build up. Learn how 
you, at home, can now use these great cura- 
tive forces of Violet Ray—heretofore only 
available at big expense from physicians or 
beauty doctors. Send coupon or postal 
card now and receive free book describing 
uses, quoting low prices (within the reach 
of all) and explaining liberal Trial Plan. 


Renulife Electric Co., Inc. 
1209 Marquette Bldg., Detroit, Mich. 
CANADIAN RENULIFE ELECTRIC CO., Ltd, 


1209 Netting Blig., Wiudsor. Ont. 
Toronto Office: 612 C. P. BR. Building. 


[Live Sales Representatives 
write for proposition 
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Unegqualed for 
neuritis and rheu- 
matism 





Increases energy and 


vitality 





Treatment for nervous- 
ness and general 
debility 





Ozone most beneficial 
for catarrh, throat and 
lungs. Also anemia 





Stops falling hair — 
promotes hair growth. 
Wonderful beauty aid 







Chicago Office 
Room 410 
123 West Madison 


Copyright. 1919, 8. B. Co. 
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Your last chance 
to procure a com- 
plete electrical ed- 
ucation at as low 
a price as $16, 
payable. $2 per 
month. 





The price goes up 








ALITY LOATA 
TWOLLOVdd 
S.LIOUWO 


Raton ac ena 


iiteepmce ot the CR@RLT LIBRARY OF PRACTICAL EREC- 
TRICITY must go up. We have fought against this increase as long 
as we could. You have, however, one more chance to purchase at 
the old price. 

In fairness and justness to the readers of this paper, we desire 
to give everyone notice of the change in price before it goes into effect. 


Know electricity as experts know it 


No other library or course on the practical side of electricity adheres so 
closely to actual electrical work as the Croft Library of Practical Electricity. 
No other set of books or course is more modern, complete, or more easily 
understood. This Library, with its mine of working details, enables you to 
master electricity quickly, and to know it as experts do. 


The standard in America 


Terrell Croft has had twenty years’ experience in electrical practice. He 
started as wireman’s helper. Later he became trouble shooter, then draftsman, 
then electrical engineer for the Westinghouse Co. His twenty years’ experience 


a 


is boiled down to eight flexibly-bound pocket books which are now accepted ~ a 

as the standard in America. Meet Terrell Croft 
= = Be guided in your study of electricity | i i 
: : y by an experienced electrical 
Nothing better at any price ea of ae Proseestenal standing, a man who gained his 
; : ge wi is , , 

No matter how much you may pay for electrical literature, in advance. He ie ie FRE een aoe ae oa 
nor how much you spend on educating yourself in the finer proceed by the best and most practical methods to the higher position. 


points of practice, you cannot get more reliable, more authori- 






















t ti ic; € detailed = f m ti n th o. c tai ed in the / yy Yj Tm Ty 7 | ie _ Tr y) 7, i, 
Croft ase Tt is er nouanicn in the Borla Bre recinciiy. “a. ZA : Yi Ui Md Y Yl 

as a ten-minute examination will prove. = F MINATION UPON 
Ten days’ free trial / An eS TTT) 


NOT ONE CENT IN ADVANCE Gao css Sa Se ee ee 


. F =, : 
In order to receive advantage of the old price on these ee Dae Wee ee e 
books, just fill out the coupon and return to us. Keep I = Gentlemen :—Please send A the Library of Practical Electric’ 
the books ten days and examine them thoroughly, putting i & (shipping charges prepaid), for 10 days’ tet inaticas elated 
their usefulness to every imaginable test. Then if they are coe factory I will send $2 in ten days and $2 per month until $16 hag 
not satisfactory, return at our expense. iza eee a If not wanted, I will write you for return shipping 
Should they come fully up to your expectations, send us ip 
2 h f e h h j . a Name OSLO 8 O86 (6) 0 8: a le ee ue 6) 6 <u eu, 18) 1g) o elie (wie 4a we ere ie a iene. a 
$2 per month for eight months. ce a ee re ee 
a i E PORE LOMPE SE A GULESS whose actrees aa 2 rete tee ae RT core ne enen oge 
McGraw-Hill Book Co,, Ime. 1 city ana state ccc ceccceceeeeeeveveveees 
239 West 39th Street New York Ue mev nere Eiployed.... cn eee an en ee 
I he 
greet OCCUPATION: “ase -eiss masseeioe ee eee niew clue esis: (Ex. 10-19) 
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m=IN 1877 Schiaparelli, in his Memoria, pub- 
lished the first maps of the planet Mars, 
on which were shown for the first cime 
canalithe now famous—or infamous— 
Martian canals. In Italian this word does 
est!) not mean canal, but channel, and it Is 
due mainly to this erroneous conception that the word 
canal was introduced into the English, French and 
German languages. Just the same it stuck from the 
beginning, altho Schiaparelli did not at first take his 
“channels” to be “canals,’ as we understand the term. 
For canal with us always means an artificial waterway, 
and this Schiaparelli did not claim. 


From 1877 down to Lowell and Pickering, astrono- 





OMY 

























markable scientific battles in history. Books by the 
dozens, pamphlets by the hundreds were printed and are 
printed this very minute, discussing the pros and the 
cons of the mysterious canals. The one camp—the larg- 
est by far—believes absolutely in the existence of the 
Martian canals, be they artificial or natural. Hundreds 
of astronomers have seen the net-like lines, criss-cross- 
ing the face of our sister planet by the hundreds in all 
directions. 


The other camp—the minority—flatly denies all ex- 
istence of these lines. Their contention is that what 
the other fellow sees is nothing more than an optical 
illusion. The followers of this theory have never been 
able to see the fine lines on Mars, or if they really did 
glimpse them they have been unconvinced, stoutly main- 
taining their belief that what they saw was, of course, 
an optical illusion. They follow up the argument with 
the triumphant ‘“‘proof” that the photographic plate, 
which always tells the truth, has never been able to 
record any one of the Martian canals. 


This sounds like a good argument, for there is no 
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mers and scientists have waged one of the most re-. 
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clear record of an actual photograph showing the = 
canals on Mars. A 

It is true that the Lowell observatory actually did =i 
photograph some of the more prominent canals, but 
these show up exceedingly faint, and would not be con- 
sidered evidence by non-believers. 

Plausible as this argument is, it can only deceive 
laymen; the astronomer, however, will smile at it, for it 
is preposterous. 
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And here are the reasons: When we look at the ae 
Martian canals, the light rays pass thru two atmos- ==): 
pheres, that of Mars and our own. The terrestrial BS 


atmosphere 1s about thirty-five miles thick and very 
dense. The air of Mars is thin and passes the light 
rays easily. Unless Mars is exactly overhead—and it 
is far from that when nearest to the earth—we would 
view it thru thirty-five miles of air. But we never do. 
More often, because Mars is many degrees from zenith, 
we view it thru hundreds of miles of air. And this is 
what makes all the trouble. The air is nearly always 
in motion—very seldom the “seeing,” as astronomers 
call it, is perfect. So when we attach a camera to our 
telescope the fine lines become blurred, due to the dis- 
tortion, and consequently do not register on the plate. 
But there are several other reasons why we cannot 
photograph the canals. One is because the grain in the 
photographic plate is too coarse to show such exceed- 
ingly fine lines. Take a silk sewing thread and stretch 
it across your yard. You can see it readily in bright 
sunlight thirty or forty yards away, but the best photo- 
graphic snapshot will not be able to register a trace on 
the sensitized plate. 

Another important reason why we cannot photograph 
the canals is, because we cannot take instantaneous pic- 
tures for the reason that the light received from Mars 
is rather weak, and if we take a short-time exposure 
the moving atmosphere tends to blur the picture. 
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OME men and women seem to attract suc- 
cess, power, wealth, health and attainment 
with very little conscious effort; others conquer 
with great difficulty, still others fail altogether 
to reach their ambitions, desires and ideals. 


Why is this sor 


“The Master Key” will tell you why. No one 
can read it and not be a changed man or woman. 
None but who will emerge from its magic pages 
with a firmer grasp of the future—a surer under- 
standing of what he can do. 


“The Master Key” is a key with which many 
are converting loss into gain, fear into courage, 
despair into joy, hope into fruition. 


A copy of this magnificent, richly bound 128 page book will be sent to you, with 
out cost or obligation of any kind, if you address 


Charles F. Haanel, 203 Howard Bldg., St. Louis, Mo. 


You benefit by mentioning the “Electrical Experimenter” when writing to advertisers. 


Www. .americanradiohistorv.com 


ELECTRICAL EXPERIMENTER 


October, 


1919 








Be A 
if i) 
= a - 
z a 
| { 
+ CG “ 
' 
» ' 
' 
= ‘ 
ry 
’ 
——_ ; 
S . 


Calls Coming in Steadily, for National Radio Institute Graduates, 
from all Parts of the Country. Learn Commercial 


Wireless, by Mail, in Ten Weeks 


Commercial Radio has arrived and thousands of positions are 
now open in the Merchant Marine, Commercial Land Radio 
Service, Railroads, Radio Supply Factories, Lake and Ocean 
Steamship Lines, “Telegraph Companies and Aerial Mail 
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Service. 


We are now receiving requests for more National 


Radio Institute Gradutes than we can furnish. 


Salaries Up to $250 a Month 


With exceptional opportunity for promo- 
tion to Radio Mechanic, Electrician, or 
Engineer. No previous experience or train- 
ing is necessary. You can Learn Wireless 
the National Radio Institute way, in Ten 
Weeks, by mail, right in your own home. 
With our help you can quickly qualify for 
a good position at big pay. Many of our 
students secure positions before completing 
the course, because it is based on actual 
practice and teaches what is needed to 
make a big success of Wireless work. 


Get Your Instructions from the 
Nation’s Capital 


(Our Course is Endorsed by the U. S. Govern- 
ment Officials) 

The National Radio Institute, headed by 
authorities who have been closely allied 
with government training of students, was 
established in 1914 and is the first school in 
America to successfully teach Wireless by 
Mail. The work is under the direction of 
J. E. Smith, E.E., director of the Radio 
Department, Howard University, and E. R. 
Haas, formerly of the Radio Division of 
Yale University. 

We now have students throughout the 
world. Our location in the Nation’s Capi- 
tal, together with the standing of our offi- 
cers and their wide acquaintance among 
government officials connected with Wire- 
less activities, places us in position to give 
our students the best instructions obtain- 
able and to be of the utmost help in assist- 
ing them to secure good paying positions. 


Travel If You Want To 


If you want to travel and see the world, go 
to foreign countries and increase your knowl- 


edge of world affairs, Wireless offers you 
the chance of a lifetime. However, you are 
not obliged to travel, but may secure a 
permanent position at one of the big Land 
Stations, Railroad, Telegraph or Steamship 
Companies if preferred. 


Pay as You Learn 


Our plans of payment bring a wireless edu- 
cation within the reach of anyone who de- 
sires to learn. A small payment down on 
our convenient payment plan, and small 
following payments, enables you to earn the 
cost of your tuition while actually learning 
to be a wireless operator. 


Free Instruments to Every Student 


In addition to five text books—35 special 
Lessons and 18 Personal Examinations—we 
send you, while taking our course, a Stand- 
ard Automatic Wireless Transmitting and 
Receiving Set for sending and receiving 
messages. These fine instruments are Free 
only to National Radio Institute Students. 


Oldest Wireless School in America 


In addition to being the oldest and largest 
Wireless School in America, our location in 
the Nation’s Capital enables our Students’ 
Employment Department to keep in close 
touch with the best openings for our gradu- 
ates. A Post Graduate Course is Given 
Free to every graduate. 


FREE 


Our booklet, ‘Wireless the 
Today,” gives you complete information in 
regard to our course, the quick and easy 
methods by which you can master wireless, and 
other important facts you should know. It is 
free. Just mail the coupon. No _ obligation 
whatever on your part. 


Opportunity of 





y~ === Mail This Coupon Today --==-—= 


National Radio Institute, 
Department 131, Washington, D. C. 


Send me, free of charge, your booklet “Wireless 
The Opportunity of Today”, with full particulars 
regarding your famous 10 weeks’ Home Study 
Course and your Special FREE INSTRUMENT 
OFFER. 
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| The Coupon Saves You $4 


© And you may pay for your Oliver at the rate of only $3 per month 


| For $57 you can now obtain the identical Oliver 
SS you save nearly half. You get the finest typewriter we have ever built, our latest model, 
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Typewriter formerly priced at $100. Thus 


is the No. 9. If any typewriter is worth $100, you will agree that it is this splendid, speedy Oliver. 
S With the coming of the new price, not the slightest change has been made in the machine. 
~ In every way it is, s exactly what we formerly priced at $100. 


* As a man is known by the- 
. company he keeps, so is an Oliver 
: Among its 700,000 purchasers are 
4 such distinguished concerns as; 
: 
: Columbia Graphophone Co. 
s Baldwin Locomotive Works 
‘ National City Bank of N. Y. 
a Boston Elevated Railways 
. Hart, Schaffner & Marx 
E U. S. Steel Corporation 
. New York Edison Co. 
. American Bridge Co. 
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Diamond Match Co. 


and others of great rank 











Was $100 





Our reason for a Lower Price 


-% Men wonder how we have 
effected such a remarkable re- 
duction in price without chang- 
ing the Oliver. 

Let us explain. During the 
war we learned many lessons 
1 economical distribution, ways 
of saving. 

We found that it was un- 
necessary to have great num- 
bers of traveling salesmen and 
numerous, expensive branch 
houses throughout the country. 

We were able to discontinue 
many other superfluous sales 
methods. As explained further 
in our booklet, “The High Cost 
of Typewriters — The Reason 
and the Remedy.” 

Old-time, extravagant meth- 
ods had to go during the war. 
And our new plan 
was so successful 
that we are con- 
tinuing it. We 
hope never to go 
back to a $100 
price, which was 
the standard for 

so many years. 







ss 
ele NS aeons 
CARLY Ronin oN 


You benefit by mentioning the “Electrical Experimenter’ when 







Free Trial—Send No Money 


Our new plan is simple. It 
permits you to be your own 
salesmmai. YOU may order a 
free-trial Oliver directly from 
this advertisement, via coupon. 

Note that the coupon brings 
either an Oliver or further in- 
formation. 

When you receive the Oliver, 
use it as 1f it were your own. 
Give it every test. Compare it. 

If you agree that it is the 
finest typewriter at any price, 
and wish to keep it, then pay us 
at the rate of $3 per month. 

If you want to return it, ship 
it back, express collect. We even 
refund the out-going transporta- 
tion charges. 

During the free trial, you can 
be vour own judge, with no one 
to influence you. 

You need not feel under the 
slightest obligation to buy. Let 
merit decide. 


No Need to Wait 


With such a liberal offer, made by 
a $2,000,000 concern, no one need be 
without a typewriter now. The low 
price removes the old-time _ barrier. 
And our easy payment plan makes it 
possible to have an Oliver while paying. 

Mail the coupon now for EITHER 
a free trial Oliver or further infor- 
mation, including illustrated catalog. 


| Canadian Price, $72 
| The Oliver Typewriter Co. 
_ 677 Oliver Typewriter Bldg. Chicago, Il} 


THE GLIVER TYPEWRITER COMPANY 
677 Oliver Typewriter Building, Chicago, UII. 
Ship me a new Oliver Nine for five Gays free inspec- 
tion, If I keep it, IE will pay $57 at the rate of $3 
per month. The title to remain in you until fully 
paid for. 


MVE ShiPDie epOInt. 19% c<cceccese octet ermbeverereit ete siete ovelonerebeters'« 
This does not place me under any obligation to buy. If 
I choose to return the Oliver, I will ship it back at your 
expense at the end of 5 days. 


Do not send a machine until I order it. Mail me 

your book—‘’The High Cost of T'ypewriters—The 

Reason and the Remedy,’’ your de luxe catalog and 
further information. 
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“T was astounded at my new power over men and women. People actually went out of their way 
to do things for me, they seemed EAGER TO PLEASE ME” 


[he Secret of Making 
People Like “You 


“Getting people to like you is the quick road to suc- 
cess—it’s more important than ability,” says this 


man. 


It surely did wonders for him. 


How he does 


it—a simple method which anyone can use instantly. 


LL the office was talking 
about it, and we were 
wondering which one of 

us would be the lucky man. 


There was an important job to 
be filled—as Assistant-to-the 
President. Acecordmg to the 
general run of salaries in the 
office, this one would easily pay 
from $7,000 to $10,000 a year. 


The main requisite, as we un- 
derstood it, was striking person- 
ality and the ability to meet even 
the biggest men in their offices, 
their clubs, and their homes on a 
basis of absolute equality. ‘This 
the firm considered of even more 
importance than knowledge of 
the business. 





You know just what happens 
when news of this sort gets 
around an office. The boys got 
to pickmg the man among them- 
selves. They had the choice all 
narrowed down to two men— 
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Harrison and myself. That was 
the way I felt about it, too. 
Harrison was big enough for the 
job, and could undoubtedly make 
a success of it. But, personally, 
I felt that I had the edge on him 
in lots of ways. And I was sure 
that the firm knew itt, too. 


Never shall I forget my thrill of 
pleasure when the president’s secretary 
came into my office with a cheery smile, 
looked at me meaningly, handed me a 
bulletin and said, “Mr. Frazer, here is 
the news about the new Assistant-to-the- 
President.” There seemed to be a new 
note of added respect in her attitude 
toward me. I smiled my appreciation 
as she left my desk. 


At last I had come into my own! 
Never did the sun shine so brightly as 
on that morning, and never did it seem 
so good to be alive! These were my 
thoughts as I gazed out of the window, 
seeing not the hurrying throngs, but 
vivid pictures of my new position flash- 
ing before me. And then for a further 
joyous thrill I read the bulletin. It 
said, “Effective January 1, Mr. Henry 
J. Peters, of our Cleveland office, will 
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assume the duties of Assistant-to-the- 
President at the home office.” 


Peters! Peters!—surely it couldn't 
be Peters! Why, this fellow Peters was 
only a branchi-office salesman. . . . Per- 
sonality! Why, he was only five feet 
four inches high, and had no more per- 
sonality than a mouse. Stack him up 
against a big man and he’d look and 
act like an office boy. J knew Peters 
well and there was nothing to him, noth- 
ing at all. 


January the first came and Peters 
assumed his new duties. Al] the boys 
were openly hostile to him. Naturally, 
I felt very keenly about it, and didn't 
exactly go out of my way to make things 
pleasant for him—not exactly! 


But our open opposition didn’t seem 
to bother Peters. He went right on 
with his work and began to make good. 
Soon I noticed that, despite my feelings 
against him, I was secretly beginning 
to admire him. He was winning over 
the other boys, too. It wasn’t long be- 
fore we all buried our little hatchets 
and palled up with Peters. 



















The funny thing about it was the big 


hit he made with the people we did 
business with. J never saw anything 
like it. They would come in and write 
in and telephone in to the firm and 
praise Peters to the skies. They insisted 
on doing business with him, and gave 
him orders of a size that made us dizzy 
to look at. And offers of positions!, 
why, Peters had almost as many fancy- 
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figure positions offered to him as a dic- 
tionary has words. 


What I could not get into my mind 
was how a little, unassuming, ordinary- 
to-look-at-chap like Peters could make 
such an impression with everyone—es- 
pecially with influential men. He seemed 
to have an uncanny influence over peo- 
ple. The masterly Peters of today was 
an altogether different man from the 
commonplace Peters [I had first met 
years ago. I could not figure it out, nor 
could the other boys. 


One day at luncheon I came right 
out and asked Peters how he did it. I 
half expected him to evade. But he 
didn’t. He let me in on the secret. He 
said he was not afraid to do it as there 
was always plenty of room at the 
top. 

What Peters told 
me acted on my mind 
in exactly the same 
way aS when you 
stand on a hill | 
and look through 
binocular glasses 
at objects in the 
far distance. 
Many things I 
could not see be- 
fore suddenly 
leaped into my 
mind with start- 
ling clearness. A new sense of power 
surged through me. And I felt the urge 
to put it into action. 

Within a month I was getting re- 
markable results. I had suddenly be- 
come popular. Business men of impor- 
tance who had formerly given me only 
a passing nod of acquaintance, suddenly 
showed a desire for my friendship. I 
was invited into the most select social 
circles. People—even strangers—actu- 
ally went out of their way to do things 
for me. At first I was astounded at my 
new power over men and women. Not 
only could I get them to do what I 
wanted them to do but they actually 
anticipated my wishes and seemed eager 
to please me. But let me tell you some 
of my experiences. 

One of our biggest customers had a 
grievance against the firm. He held off 
payment of a big bill and switched to 
one of our competitors. I was sent to 
see him. He met me liked a cornered 
tiger. A few words and I calmed him. 
Inside of fifteen minutes he was shower- 
ing me with apologies. He gave me a 
‘check in full payment, another big or- 
der, and promised to continue giving 
us all his business. 

For certain reasons it became neces- 
sary for the firm to obtain a signed let- 
ter from a prominent public man. Three 
of our men had tried, and failed. Then 
I was given the job. I felt I had been 
made the “goat.” But I got the signed 
letter, and with it an inside tip which 
enabled us to land a prize order about 
which our competitors are still guessing 
and wondering. 
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Then trouble sprang up at one of our 
factories. Then men_ talked strike. 
Things looked ugly. I was sent to 
straighten it out. On the eve of a gen- 
eral walkout, I pacificd the men and 
headed off the strike. And not only this, 
but ever since then this factory has led 
all our other plants in production. 

I could tell you dozens of similar 
instances, but they all tell the same 
story—the ability to make people like 
you, believe what you want them to be- 
lieve, and to do what you want them to 
do. I take no personal credit for what I 
have done. All the credit I give to the 
method Peters told 
me about. We 
have told it to lots 
of our friends, and 
it has ecnabled 
them to do just as 
remarkable things 
as Peters and I 
have done. 

Which reminds 
me: One of my 
wife’sclose friends 
moved to another 
town where she 
was a_ Stranger. 
My wife of course 
knew of my meth- 
od. She told it 
to her friend with the idea that it might 
be of assistance to her in meeting new 
people. It helped her so wonderfully 
that in a very short time she won the 
close friendship of many of the “best 
families” in the town. Every one won- 
ders how she did it. But WE know. 

But you want to know what method 










“People would come in ond 
write in and telephone in ond 
proise Peters to the skies. . . 
he was showered with offers 
of foncy figure positions.”’ 


I used to do all these remarkable things. | 


It is this: You know that every one 
doesn’t think alike. What one likes an- 
other dislikes. What pleases one offends 
another. And what offends one pleases 
another. Well, there is your cue. You 
can make an instant hit with any one if 
you say the things they want you to 
say, and act the way they |gRRa@ 
want you to act. Dothis and 
they will surely like you, 
and believe in you, and will 
go miles out of their way to 
PLEASE YOU. 

You can do this easily by 
knowing certain simple signs. 
Written on every man, woman 
and child are signs, as clearly 
and as distinctly as though 
they were inletters afoot high, 
which show you from one quick 
glance exactly what to say and 
to do to please them—to get 
them to believe what you want 
them to believe—to think as 
you think—to do exactly what 
you want them to do. 

In knowing these simple 
signsis the whole secret of get- 
ting what you want out of life 
—of making friends, of busi-— 
ness and social advancement. 


Every 
great leader uses this method. That is 
why he IS a leader Use it yourself and 
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you will quickly become a_ leader— 
nothing can stop you. And you will 
want to use it for no other reason than 
to protect yourself against others. 

What Pcters told me at luncheon 
that day was this: “Get Dr. Blackford’s 
‘Reading Character at Sight.’” I did 
so. This is how I learned to do all the 
remarkable things [ have told you about. 

You have heard of Dr. Blackford, the 
Master Character Analyst. Many con- 
cerns will not employ a man without 
first getting Dr. Blackford to pass on 
him. Concerns such as Westinghouse 
Electric and Manufacturing Company, 
Baker-Vawter Company, Scott Paper 
Company and many others pay Dr. 
Blackford large annual fees for advice 
on dealing with human nature. 

So great was the demand for these 
services that Dr. Blackford could not 
even begin to fill all the engagements. 
So Dr. Blackford has explained the 
method in a simple seven-lesson course 
entitled “Reading Character at Sight.” 
Even a half hour’s reading of this 
remarkable course will give you an in- 
sight into human nature and a power 
over people which will surprise you. 

Such confidence have the publishers 
in Dr. Blackford’s course, “‘Reading 
Character at Sight,” that they will 
gladly send it to you on approval. Send 
no money. Merely fill in and mail the 
coupon. The complete course will go to 
you instantly, on approval, all charges 
prepaid. Look it over thoroughly. See 
if it lives up to the claims made for it. 
If you do not want to keep it, then 
return it, and the transaction is closed. 
And if you decide to keep it—as you 
surely will—then merely remit Five 
Dollars in full payment. 

Remember, you take no risk, you 
assume no obligation. The entire course 
goes to you on approval. You've every- 
thing to gain—nothing to lose. So mail 
the coupon NOW, while this remark- 
able offer remains open. 
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«In a rary short time she won the close iiieldaet of mony 
of the ‘best fomilies’ in town’’ 
m= <<=FREE EXAMINATION COUPON::--==- 
‘Ind d C i 
, Independent Corporation 
Publishers of The Independent Weekly 
Dept. B-11010 119 West 40th St., New York 


You may send me Dr, Blackford’s Course of seven Iles- 
sons entitled ‘‘Reading Character at Sight.’’ 1 will either 
remail the course to you within five days after its receipt, 
or send you $5 in full payment of the course. 
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OU know how invigorating and 

healthful mountain air is — how 

7... beneficial it is to the lungs. It is 

doubly invigorating right after a thunderstorm. Then 
the air is highly charged with ozone produced by lightning 
discharges thru the air. The exhilarating twang is the 


mixture of this-ozone with diffused pine needle oil from 
the pines. 


It is now possible for you to get exactly the same effect artificially 
and without leaving your home, by means of the 


| ROGERS OZONE GENERATOR 


The Ozone Generator, figuratively speaking, brings the mountains 
to you, because it produces a heavy flow of ozone combined with 
vaporized pine needle oil. To inhale the fumes of this generator 
is like a trip to the most famous mountain health resorts of the 
country, and you can have the treatment at practically no cost, at 
a any time you desire. For lung and bronchial troubles, especially for 
hay fever, catarrh, colds, ete., it gives remarkably quick relief. 

Our Ozone Generator can be used with any high frequency violet-ray 
machine, but it is specially built for our own make as illustrated. 
Made entirely of glass and can be used by anyone. 





OREN 
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In connection with this machine we recommend 
our Type D Violet Ray, High Frequency Generator 


This is a powerful machine of very substantial construction, and the range of 
adjustment is very wide. We recommend this machine, because we have found 
it to give less trouble than the self-contained 
machine which is extremely liable to burn out. 


There is no connecting cord that sparks—therefore 
with this machine all shocks are done away with. The 
adjustment screw and vibrator are enclosed in a neat 
inahogany case 6% x 4% x 5% inches. The handle 
containing the secondary coil is separable, and is equipt 
with a square socket, making it impossible for the 
electrode to turn. 


An ideal outfit, fully guaranteed as to material and 
workmanship. 


Price -with.one surface’ applicator. <41/6.6 james 0929-00 
Price complete with Ozone Generator as described 
GUNOUC™ oc Fs aieiel cies eee wT ee eee Renee eee eee 31.50 


Send for complete descriptive booklet telling about the 
many advantages and benefits you will derive from its use. 


The Rogers Electric Laboratories Co. 


| Dept. B, 2056 E. 4th Street, CLEVELAND, OHIO 
ia’ Also manufacturers of high quality X-ray Machines 
i at reasonable prices. Write for catalog and full 


information. 


Oldest Manufacturers of Portable 
High Frequency Violet-Ray Gener- 
ators in U. S. 


rol Fiwenmeranrerccumen writin 
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Why Some Foods Explode 
in the Stomach 


And How 48 Hours Makes New Stomachs from Old 


MAN’S success in life depends 
more on the co-operation of his 
stomach than on any other fac- 

tor. Just as an “army moves on its 
Stomach so does the 
Scientists tell us that 90% of all sick- 
ness is traceable to the digestive tract. 
Yet in a surprisingly large number of 
cases even chronic stomach trouble can 
be remedied in from 48 to 72 hours. 

Physical efficiency is the back-bone 
of mental efficiency. Unless our stom- 
achs are effectively performing their 
functions in the way Nature intended, 
we can’t be physically fit. And unless 
we're physically fit, we can’t be thor- 
oughly successful. 

As Dr. Ortson Swett Marden, the 
noted writer, says, “the brain gets an 
immense amount of credit which really 
should go to the stomach.” And it’s 
true —keep the digestive system in 
shape and brain vitality 1s assured. 

Of course, there are successful men 
who have weak digestions, but they 
are exceptions to the rule. They suc- 
ceeded in spite of their physical con- 
dition. Ten times the success would 
undoubtedly be theirs if they had the 
backing of a strong physique and a 
perfect stomach. There are a thou- 
sand men who owe their success in 
life to a good digestion to every one 
who succeeded in spite of a poor diges- 
tion and the many ills it leads to. 

The cause of practically all stomach 
disorders — and remember, stomach 
disorders lead to 90% of all sickness 
—is wrong eating. 

Food is the fuel of the human system, yet 
some of the combinations of food we put 
into our systems are as dangerous as dyna- 
mite, soggy wood and a little coal would 
be in a furnace—and just about as effective. 
Is it any wonder that the average life of 
man today is but 39 years—and_ that 
diseases of the stomach, liver, and kidneys 
have increased 103% during the past few 
years! 

The trouble is that no one has, until re- 
cently, given any study to the question of 
food and its relation to the human body. 
Very often one good harmless food when 
eaten in combination with other harmless 
foods creates a chemical reaction in the 
stomach and literally explodes, giving off 
dangerous toxics which enter the blood and 
slowly poison our entire system, sapping 
our vitality and depleting our efficiency in 
the meantime. 

And yet, just as wrong food selections 
and combinations will destroy our health 
and efficiency, so will the right foods create 
and maintain bodily vigor and _ mental 
energy. And by right foods we do not 
mean freak foods—just good, every-day 
foods properly combined. “In fact, to fol- 
low Corrective Eating it isn’t even neces- 
sary to upset your table. 

Not long ago I had a talk with Eugene 
Christian, the noted food scientist, and he 


told me some of his experiences in_ the 
treatment of disease through food.  Inci- 





You benett by mentioning the “Electrical Experimenter’’ 


individual. 


By R. S. THOMPSON 


dentally Eugene Christian has personally 
treated over 23,000 people for almost every 
non-organic ailment known, with almost 
unvaried success. An enviable record when 
one considers that people nearly always go 
to him after every other known method has 
failed. And the remarkable part of it all 
is that Eugene Christian’s methods often 
remedy chronic cases of stomach trouble 
in 48 hours. 

One case which interested me greatly was 
that of a young business man whose effi- 
ciency had been practically wrecked through 
stomach acidity, fermentation and constipa- 
tion, resulting in physical sluggishness 
which was naturally reflected in his ability 
to use his mind. He was twenty pounds 
under weight when he first went to see 
Christian and was so nervous he couldn't 
sleep. Stomach and intestinal gases were 
so severe that they caused irregular heart 
action and often fits of great mental depres- 
sion. As Christian describes it, he was not 
50 per cent efficient either mentally or phys- 
ically. Yet in a few days, by following 
Christian’s suggestions as to food, his con- 
stipation had completely gone, although he 
had formerly been in the habit of taking 
large daily doses of a strong cathartic. In 
five weeks every abnormal symptom had 
disappeared—his weight having increased 
six pounds. In addition to this he acquired 
a store of physical and mental energy so 
ereat in comparison with his former self 
as to almost belie the fact that it was the 
same man. 

Another instance of what proper food 
combinations can do was that of a man one 
hundred pounds overweight whose only 
other discomfort was rheumatism. This 
inan’s greatest pleasure in life was eating. 
Though convinced of the necessity, he hesi- 
tated for months to go under treatment, 
believing he would be deprived of the pleas- 
ure of the table. He finally, however, de- 
cided to try it out. Not only did he begin 
losing weight at once, quickly regaining his 
normal figure, all signs of rheumatism dis- 
appearing but he found the new diet far 
more delicious to the taste and afforded a 
much keener quality of enjoyment than his 
old method of eating, and he wrote Chris- 
tian a letter to that effect. 

But perhaps the most interesting case 
that Christian told “me of was that of a 
multi-millionaire—a man 70 years old, who 
had been traveling with his doctor for sev- 
eral years in a search for health. He was 
extremely emaciated, had chronic constipa- 
tion, lumbago, and rheumatism. For over 
twenty years he had suffered from stomach 
and intestinal trouble which in reality was 
super-aciduous secretions in the stomach. 
The first menus given him was designed 
to remove the causes of acidity, which was 
accomplished in about thirty days. And 
after this was done he seemed to undergo 
a complete rejuvenation. His eyesight, 
hearing, taste, and all of his mental facul- 
ties became keener and more alert. He had 
had no organic trouble—but he was starv- 
ing to death from malnutrition and decom- 
position—all caused by the wrong selection 
and combination of foods. After six 
months’ treatment this man was as well 
and strong as he had ever been in his life. 

These instances of the efficacy of right 
eating [ have simply chosen at random 


from perhaps a dozen Eugene Christian 


told me of, every one of which was fully 
as interesting, and they applied to as many 
different ailments. Surely this man Chris- 
tian is doing a great work. 
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I know of several instances where rich 
men and women have been so pleased with 
what he has done for them that they have 
sent him checks for $500 or $1,000 in addi- 
tion to the amount of the bill when paying 
him. 

There have been so many inquiries from 
all parts of the United States from people 
seeking the benefit of Eugene Christian’s 
advice and whose cases he is unable to 
handle personally that he has written a 
course of little lessons which tell you ex- 
actly what to eat for health, strength and 
efficiency. This course is published by The 
Corrective Eating Society of New York. 

These lessons, there are 24 of them, con- 
tain actual menus for breakfast, luncheon, 
and dinner, curative as well as corrective, 
covering every condition of health and 
sickness from infancy to old age and for 
all occupations, climates, and seasons, in- 
cluding special summer menus which enable 
you to withstand the heat and _ retain 
winter’s vigor. 

Reasons are given for every recom- 
mendation based upon actual results se- 
cured in the author’s many years of prac- 
tice. Technical terms have been avoided 
int is explained so clearly that 
there can be no possible misunderstanding. 

With these lessons at hand it Is just as 
though you were in personal contact with 
the great food specialist, because every -pos- 
sible point is so thoroughly covered that 
vou can scarcely think of a question which 
isn’t answered. You can start eating the 
very things that will produce the increased 
physical and mental energy you are seeking 
the day you receive the lessons and will 
find that you secure results with the first 
meal. And if you suffer from acid stom- 
ach it is quite likely that your trouble will 
successfully be overcome in from 48 to 
fz Whours: 

If you would like to examine these 24 
Little Lessons in Corrective Eating, simply 
write The Corrective Eating Society, Inc., 
Dept. 16410, 443 Fourth Avenue, New York 
City. It is not necessary to enclose any 
money with your request. Merely ask them 
to send the lessons on five days’ trial, with 
the understanding that you will either re- 
turn them within the time or remit $3.00, 
the small fee asked. 

The reason that the Society is willing to 
send the lessons on free examination with- 
out money in advance is because they want 
to remove every obstacle to putting this 
knowledge in the hands of the many inter- 
ested people as soon as possible, knowing 
full well that a test of some of the menus 
in the lessons themselves is more convinc- 
ing than anything that can possibly be said 
about them. 





Please clip out and mail the following 
form imstead of writing a letter, as this 
is a copy of the official blank adopted 
by the Society, and will be honored at 
ONCE. 


CORRECTIVE EATING SOCIETY, INC. 
Dept. 16410, 443 Fourth Ave., New York City 


You may send me prepaid a copy of 
Corrective Eating in 24 Lessons. I will 
either remail them to you within five days 
after receipt or send you $3. 
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Partial 
CONTENTS OF 
OCTOBER ISSUE: 


Arc Undampt Transmission. 
By Ensign P, H. Boucheron, U.S.N.R.F. 
Developing Audions for the Ama- 
teurs. 
By E. T. Jones, Associate Editor. 
Cascade Amplification at Radio Fre- 
quencies. 
By Thomas Benson. 
Save Your Old Coupler. 
; By M. B. Lowe. 
Audion Protective Device. 
By Edgar Terrain Johnstone. 
Selector Switch for ‘““Rogers” Under- 
ground Antenna. 
By Stanley J. Brown. 
How to Make A Good Variable Con- 
denser. 
By A. Warr. 
A New Radio Dynamic Controlling 
System. 
By Lieut. W. R. Coventry. 
Long Wave Receiving. 
By H. L. Beedenbender. 
Magnet Control for Vacuum Tubes. 
By Herbert Webb. 
An Amateur’s Retrospect. 
By Scott E. Vance. 
A Short Wave Receiving Trans- 
former. 


With its fourth issue RADIO AMATEUR NEWS holds the field undisputedly as the 
greatest radio magazine in print today.- In point of circulation, number of articles, 
illustrations, RADIO AMATEUR NEWS now leads all other wireless magazines. Take 
for instance the September issue with its fifty-six pages; there were fifty-one separate 
purely radio articles and 112 illustrations. Over twenty-five thousand copies were 
printed and circulated. 

Each issue of the RADIO AMATEUR NEWS now contains 56 pages (or more) 
and an artistic cover in two colors. The illustrations average 125 every month and 
there are from 40 to 50 up-to-date articles, some by our biggest radio scientists, in 
every issue. 

RADIO AMATEUR NEWS is the greatest and biggest radio magazine in print today. 

RADIO AMATEUR NEWS is the only INDEPENDENT monthly wireless maga- 
zine in existence. It caters to no commercial interests—it has no boss save its readers. 
It is “different” —it has the latest radio news. It is a scientific magazine but it caters 
largely to the RADIO AMATEUR—it is by and for the Amateur. It is publisht by 
the publishers of the ELECTRICAL EXPERIMENTER, but there will be no dupli- 
cation of articles in the two magazines. Both are entirely different—but both together 
will give you ALL the radio news of all the world. Whether you are a professor or 
an Amateur, get a sample copy or order it from your Newsdealer today. 


Junior Radio Course ® & T2ONES - sito: 


A distinctly new feature began wlth the September issue ln our new Junior Radio Course. 
In the October issue Lesson No. 2 wlll appear complete. This course is intended for the beginner 
and everything presented will be in plain English—even the merest tyro in radio will find no 
trouble in understanding and assimilating the knowledge. The series is a very important one and 
nothing like it has ever appeared in print before. Everyone owes it to himself in this new age 
to know something about wireless and this course will enlighten all laymen. Profusely illustrated 
with pictures that anyone can understand. 


56 PAGES 
Improved “B Battety Soma dt rie sy = PENDOR 125 ILLUSTRATIONS 


Be Undampt “Takanen ee $1.50 SPECIAL OFFER 


De Forest Type. Year O Gentlemen: 
Canada and Forelgn Please enter my subscription for RADIO AMATEUR 
$2.00AYear TODAY 


WS for the term of one year for which I enclose 
herewith $1.50. For this you will send to me im- 

EXPERIMENTER PUB. CO., 231 Fulton St., N.Y. C. 
NOONAN 


AICI 





By E. Dynner. 





mediately your great Wireless Course, containing 160 
pages, 350 illustrations, size 6% x 10” with fine 
flexible cloth cover. I have added Sc extra for postage. 
Ae abt written my name and address in margin 
elow,. 
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OT long ago a large eastern concern was 
looking for a man to fill an important 
position as district manager. 

Several hundred applications for the job 
were received. The choice finally narrowed 
down to four names, and from these the suc- 
cessful candidate was to be selected. 

Before the decision was made these four 
men were asked to do what seemed to them a 
most unusual thing. They were put through 
a test such as they had never before heard of, 
and each man understood that he would be 
judged, to a large extent, on the showing he 
made. 

The job was filled at last and the man who 
won out was probably more surprised at his 
success than any of the others would have 
been had they gotten it. He knew that his 
experience was far less than that of two of 
the applicants, he was younger than any of 
them and it had seemed to him all along that 
his case was anything but hopeful. He de- 
termined to find out just why the firm put so 
much reliance on the simple test that each 
man had been asked to take. 

“That little device is one of our most valu- 
able aids in finding the men we want as em- 
ployees”, an officer of 
the company told him. 
“We apply it to every 
person who seeks a po- 
sition with us from 
office boys up to high 
priced executives. The 
result is that our whole 
organization is a great 
deal more efficient than 
in the old days. 

“We borrowed the 
test from the works of 
David M. Roth, the 
memory expert, and it 
is our experience that one of the surest ways 
to know a man’s mental power is to measure 
his memory. The fellow with a good memory 
has the qualities that go with a good memory 
Bn eee are the things we pay big salaries 
or. 





David M. Roth 


4 Dee firm had installed in a special room a 
replica of a store show-window facing into 
the room as a real store window faces the 
street. Behind its glass were arranged perhaps 
fifty different articles which were manufac- 
tured by the company itself and formed a part 
of their regular line. The window was well 
lighted and every article in it was something 
familiar to all. 

Each man who takes the test is permitted 
30 seconds to observe and memorize the ob- 
jects in the window. Then he is required to 
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In one way or another your whole income is staked upon your memory every day | 


A Simple Test 
To Measure Your Memo 


Could You Get By With This Big Employer Who Judges 
His Men On What Their Minds Retain? 


leave the room and write down as many as he 
can remember. The proportion of them that 
he is able to recall determines his memory 
rating and, largely, his chances for getting the 
job. 

You can measure your memory at home by 
means of this same test. Have someone select 
and arrange twenty-five articles of ordinary 
household use on a table. Let those who are 
taking the test observe them in silence for 15 
seconds. Then let each personggo into another 
room and write down the names of as many 
of the articles as he can remember. The result 
will reveal a surprising state of affairs. It will 
dismay you to find how quickly and absolutely 
the names of familiar articles,,some of which 
perhaps you see and use every day, will slip 
out of your mind and refuse to return. 

But the most interesting part of this test is 
the way it exposes the tremendous handicap 


you are struggling under in your daily work. 

When you find what a small number of the arti- 
cles on the table you are able to name after the 
inost intense effort to impress them on your mind 
you begin to realize how many facts of value, how 
inuch useful knowledge, how many names, faces 
and figures that would make you a better man in 
your job drop out of your mind and are gone, leav- 
ing you in point of knowledge and experience bare- 
ly ahead of where you were the montli before or 
the year before. 

Do you wonder at the importance of the memory 
test in hiring men for high-salaried permanent po- 
sitions? Can you doubt the tremendous money 
value of a trained, dependable memory in business 
and the professions ? 


STRIKING instance of this very thing came 
to tight recently. 

Forty years ago in the state of Virginia a 
boy of thirteen was forced to quit school and go 
to work when his father died. He became an ap- 
prentice in a blacksmith shop. 

Today he is Vice President In charge of Produc- 
tion of the American Locomotive Company and one 
of the biggest executives in the country. He is 
C. K. Lassiter and his job is one of the hardest in 
all the range of American business. He keeps six 
plants with thousands of employees running smooth- 
ly. He knows every detail of the machinery in 
every one of these plants. He has to see that the 
company’s locomotives are turned out on schedule 
time, and that each one reaches its buyer in good 
condition and working order. 

In an interview with Mr. Lassiter appearing in 
the American Magazine for May, 1919, he says: 

“My memory is today my greatest asset in busi- 
ness. . . I learned to work for knowledge and to 
hold on to what I gained.’ 

Such testimony is the usual thing from big leaders 
in all lines of work. It is because a good memory is 
so much more than the mere ability to recall the 
name of the man you met last week or the telephone 
number which you heglected to write down. These 
are merely the smaller conveniences of a good meni- 
ory—the daily advantages that make you more effi- 
cient. 

But ii its larger phases, power of imeniory is 
power of judgment, power of foresight, power of 
knowledge. It matters very little what you learn 
today if the benefit of your experieuce is not with 
you tomorrow, or a year from tomorrow. Your 
judgment is only as good as your memory, because 
all sound decisions must be based on something 


499 











fe 


learned in the past. Otherwise they are inere guesses, 
—gambles. 

Foresight,—that quality which marks the most 
successful men everywhere—is nothing more nor less 
than applied memory. We can only foresee what may 
occur from our experience of what has occurred in 
the past. A simple matter of memory. 

And all knowledge itself exists only through the 
ability to remember things that have been learned, 
information gained through experience, facts that 
have come to our attention at one time or another, 
ideas that have reached us from all sources and the 
knowledge of others expressed to us in speech or in 
printed words. 


O it is that the words “I forgot”, and alt these 
words stand for, have come to be regarded by 
men generally as a confession of needless weak- 

ness and an admission of failure. 

And it has been David M. Roth who has showed 
the world just how needless a poor memory is. He 
has given to the public the secret of how to improve 
even a poor memory in a Single evening. By the 
Roth Method hundreds of thousands of people all 
over the country have discovered for themselves that 
it 1s easy to have a sure-fire memory. And they 
have gained clearer thinking powers, stronger lead- 
ership and better self-possession along with their 
better memories, 

One man not long ago wrote to Mr. Roth: 

“You should have said that any person can 
improve their memory in two hours.”’—Charles 
- Horan, 1541 W. Lehigh Ave., Philadetphia, 

a. 

and another: 

“The Roth Memory Course has been worth 
hundreds of dollars to me already.”—L. D. 
Smith, Buffalo, Okla. 

Such letters come in by the hundreds from men 
and women who asked to see the seven tessons of 
the Roth Memory Course while half in doubt about 
its simplicity, usefulness and power to build a 
leakproof memory. They have become as enthusi- 
astic as you will be when you find that a better 
memory is so easy to have and so close at hand. 


ROVE it? Mr. Roth, through his publishers, 
The Independent Corporation, gladly assumes 
that burden. 

Send no money whatever. Simply put it up to 
him to show you that the Roth Course will improve 
your memory in a single evening’s reading and give 
you a 100% better memory inside of a week. He 
is so sure of it that he will leave all argument to the 
seven easy lessons which comprise the course. They 
will be sent you all charges prepaid as soon as you 
give us your name and address. Use the coupon be- 
low. If the course does not satisfy you simply return 
it any time within five days and you owe nothing. 
Fair enough, isn’t it? 

But unless you are different from hundreds of 
thousands who have accepted this offer before, you’ll 
know that you want to own the course inside of 
thirty minutes after you open the first lesson. When 
you decide to keep it, send only $5 in full payment, 


Yes, it is worth find'ng out about. Very much so. 
Free Examination Coupon 


Independent Corporation 
Publishers of The Independent Weekly 
Dept. R11010, 119 West 40th Street, New York 


Please send me the Roth Memory Course of seven lessons. 
I will either remail the course te you five days after its 
receipt or send you $5 in full payment of the course. 


Name 


t 
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For Experienced Men and Beginners 


IGHT in your own home, if you are ambitious, you can 

fit yourself for an electrical position and graduate 

forever from the ranks of those who are held back 
because of lack of technical knowledge. I don't make any 
false statements about the wonderful salaries you will com- 
mand. But I do promise, if you are in earnest, to give you 
unusually valuable service that has enabled many others to 
increase their earnings greatly. 


Each Lesson Meant for You 
My method is different from others. 


Home Study Courses of Definite Value 


a 


It is based upon my 





years of practical experience. It leads the student quickly 
over fundamentals right up to practical information, such as Advancement 
1S experienced in everyday work. You get my personal at- ig imade possiblestceeemee 
tention. It’s really a class where you who want to learn bitious man—whether a begin- 
and I who know the angles of the electrical industry from nee Sore cusee in Oe 
ee sie oe : ; e york—who W1 conscientiously 
experience, get together. This method has been so successful devote his spare time to my 
that my students are sending others to me and a number of course of study. 
PERSONA LI concerns require their employees to take my course. ( 
Fl aie 


CONDUCTED 


by a man who has lone 
experience as a consulting 
electrical engineer and who 
has developed the ability to 
impart his knowledge to 
others. 


Tough Problems Made Simple 


There isn’t a problem that can’t be solved if you have the proper foundation of knowledge. There 
is no lim:t to what you can achieve with the aid of the practical electrical information supplied 
in my course. It's up to you. I can't tell you much in this little space. Let me send you my catalog. 


RESULTS OF MY SERVICE 


Practical Electricians Recommend My Course to Others. 
My Students Are Invariably Promoted and Get Better Salaries. 
Over 65 Per Cent. of My Students Are Engaged in the Electrical Business. 
Over 11 Per Cent. of My Present Enrollment Came Through Satisfied Students. 
Beginners Get Employment in Electrical Work After Taking My Course a Short While. 


The Right Way to Pay 


You pay me a small amount each month. You may stop any time and your payments will then stop. 


I don’t want your 
money if I’m not teaching you satisfactorily. 


Apparatus Supplied 
Electrical material, charts, electrical apparatus, drafting material, etc., are furnished with the course without charge. 


Write me frankly about yourself—what you are doing now and what you hope to do. Let’s get together on your problems. 





SEND FOR MY BOOK which clearly tells you how the work is handled, what I have done for others and the benefits you can expect to receive. 


YORKE BURGESS, Superintendent 


BURGESS ELECTRICAL SCHOOL, 745 E. 42nd Street, Chicago, Illinois 


See, 


BURGESS BLUE BOOK 


ELECTRICAL MEN AND STUDENTS 




















So 
COS 


Dey 







Instructions on the 
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\ SLIDE RULE 


A set of concise lessons on the use of the 
Electrical Slide Rule has been prepared by 
Mr. Burgess in response to many requests 
from those who desire to take up the use 
of this instrument which is invaluable to 
many electrical men. 


A High Grade Slide Rule 


in a leather case and the COMPLETE 
COURSE OF INSTRUCTION will be 
supplied at a VERY REASONABLE 
COMBINATION PRICE. We have 
selected the rule best adapted for the 
purpose and the lessons will enable 
you to thoroughly understand its use. 
Write for full information. 


Burgess Electrical School 
‘ 745 E. 42nd St., Chicago, Ill. 


You benefit by mentioning the “Electrical Experimenter” when writing to advertisers. 


A pocket hand-book for ELECTRI- 
CAL MEN and STUDENTS. Con- 
tains over 200 CALCULATION 
FORMULAS and worked-out prob- 
lems showing their use. Also 
DRAWINGS of ELECTRICAL AP- 
PARATUS and DEVICES of which 
the inside connections are clearly 
shown. ALTERNATING CUR- 
RENT CALCULATIONS and doz- 
ens Of everyday problems are cov- 
ered. Recommended by electrical 


men all over the country. Used in 
technical schools. Purchased by 
electrical coneerns for employees 
and customers. There is no other 
book 11ke it. 

A $1.00 bill brings the book. We 
refund your money if you are not 
fully satisfied. 

We give information on electrical 
subjects, design and perfect elec- 
trical devices and apparatus. 
Power plants, electric railway and 





operation and railway Signals a 


vise you. Our service is prom 
reliable and satisfactory. Oe 


BURGESS ENGINEERING CO. 


Consulting Electrical Engineering 


Yorke Burgess, President 


750 East Forty-Second Street, 


oe 


Do ee 
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SKINDER 


| TRANSMITTER BUTTON 


MOST SENSITIVE MICROPHONE 
FOR $1.00 4 


OU can easily make a highly sen- 

sitive detectophone by using a 
Skinderviken Transmitter Button to 
collect the sound waves 





It is not uncommon to recelve unso- 
“TI received transmitter but- 


. You can build your own out- licited letters like these: s 3 
fit without buying expensive equipment. ‘Think of the ton today and I wish to inform you that it works great 


fun you would have with such an instrument! 
It’s very simple, too, and inexpensive. 

You can install an outfit in your home and 
hear the conversation being held all over the 
house. You can connect up different rooms of a 
hotel. This outfit was used. by secret service 
operatives during the War. It ts being used on 
the stage. 






So much for its com- 
mercial adaptations! 
You can procure ap- 
paratus of the same 
type. 
One of the main advantages of the Skin- 
derviken Transmitter Button hes in its 
ultra-sensitiveness. You can place it in 
any position you like. It is the greatest 
invention in micro-phones and has won 
recommendations from men of high stand- 
ing in the scientific world. It is being 
used all over the world. You can mount 
it most anywhere. Card board boxes, 
stove pipes, stiff calendars and hundreds 
of other places will suggest themselves to 
you. ‘The buttons cannot be seen by any 
one in the room as they are so small and 
light. Only a small brass nut is exposed 
to the view. 


Full directions for connecting 
up the button for use as a detecto- 
phone are given in booklet which 
is sent with each button. 

The only instruments needed to 
complete a detectophone outfit, in 
addition to a Skinder- 
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and is the best I have ever seen or heard of for the 
price. Iwill certainly recommend it to my friends. 
I wish to thank you for your good service.” 


“T have been using one of these trans- 
miiter buttons, and it has proved to be worth 
more than its value in my experimenting.” 
Paes teceived: one some 
time ago, and they 
are just O. K. for 
experimenting.” “‘I 
have been using one 
of these transmitter 
buttons for experi- 
mental work and it certainly lives up to 
all you say for it and then some.” 

Mr. H. Gernsback, editor of this maga- 
zine, who is the dean of electrical experi- 
menters, said: ‘In the writer’s opinion, ob- 
tained by actual elaborate tests, the Skin- 
derviken Transmitter Button is probably 
the most efficient device of its kind on 
market today, due to its simplicity and 
other outstanding features. Should have 
a great future.” 

The same circuit connections apply to 
all experiments, regardless of how the 
transmitter button is mounted. 

The Skinderviken Transmitter 
Button operates on one or two dry 
cells. It often happens that two 
cells produce too much current 
and the sounds are deafening. We 
recommend either one fresh cell 
or two worn out cells. 


We have the uimost faith in this transmitter button. 
guarantee satisfactory 
service or we will refund 
the purchase price. Boys 
—Young and old—send 
in a dollar bill RIGHT 
NOW! You can’t lose. 
If you're not satisfied, 
you receive your dollar 
back. Isn't that fair? 
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OFFER No. 1 


Wireless Course 
The most comprehensive Wireless Course 
ever printed. Contains 160 pages, 350 il- 
lustrations, Size of book 634”x10". Very 
fine flexible cloth cover. 


FREE with a year’s subscription. 
Add 5c for postage 
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| OFFER No. 2 
Experimental 


Electricity Course 


This masterpiece contains 160 
pages, 400 illustrations. Size 
of book 5”x9”. Printed on ex- 
tra thin paper, so book can be 
slipped into pocket. Hand- 


some flexible cloth cover. 
FREE witha year’s subscription. Add 5c postage 
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OFFER No. 3 


How to Make Wireless 
Sending Apparatus, 
By 20 Radio Experts 


How to Make Wireless 


Receiving Apparatus 
By 20 Radio Constructors 


These books are by 
far the most. successful 
wireless books on the 
market. Size of each 
book 5”x7”, well bound on 
good book paper. Covers 
in two colors, We really 
cannot praise these books 


too highly. Each book 
contains 100 pages and 
from 88 to 90 allustra- 
tions. BOTH books 
FREE with a year’s sub- 
scription. Add 5c for pcatage 


THUNUOSUNLGUUASUUUAGUDAGOUUCQTSEOOSUUAUEOUAQARSUEDSSQUTUCVELATTLETEGUETEUDE2 $990 LUTELAS SHEAR? 


This is a very limited offer. It may be withdrawn at any time, due to the tremendous cost of 
paper, which IS JUST DOUBLE WHAT IT WAS ONE YEAR AGO. We have only a limited 
supply of these fine books on hand; after they are gone we cannot reprint the books until con- 
ditions become normal again. Now is your chance. 


The publishers of this journal have earned an enviable reputation of giving more than 100 
_Cents’ worth for each dollar spent with them. Profit by this liberal opportunity NOW; 
it may never be made again, 


HERE’S THE OFFER 


Subscribe to the ELECTRICAL EXPERIMENTER for one year, at the regular subscrip- 

tion price of $2.00 per year (Canada, foreign and N. Y. C. $2.50) and we will send 

you either books shown in one of the above offers. If you subscribe for two years, 

two offers will be given, etc. 

If you are a subscriber at present take advantage of this wonderful opportunity 
anyway. If you do, we will extend your present subscription. 


This Offer Limited. Act Now. 


Is 
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You can be a Graduate : 


LECTRICAL ENGINEER: 


We trained over 1,000 men last year for the 
U. S. Government 


Our methods of teaching saves you time and money in becom- 
ing a graduate, practical, Electrical Engineer—at Big Pay. 

There is a large and constantly increasing demand for Gradu- 
ate Electrical Engineers. Our Diploma is accepted as evidence 
of a competent, trained electrician. Hundreds of our Graduates 
are now big, successful Electrical Engineers. They will tell you 
what we have done for them. We can do the same for you—in 
your spare time at home. Read how these results are accom- 
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Electrical Engineer plished. 
The Desivh G. Branch School of “Engineering Your object in taking a correspondence course is to Jncrease 
See your Earning Power. ‘To learn exactly what you need and not 
2 Neri ets orn ee waste your time and efforts on superfluous matter, is the shortest 
ee aA Ne ee means to that end. The Joseph G. Branch School of Engineer- 
ee, fen ing specializes in equipping you with the practical and usable % 
knowledge that enables you to qualify as an Electrical Engineer Pe 
in the shortest time, yet our course is practical and complete. 
YOUR DIPLOMA This we definitely guarantee. : 
a _] 
You Get Intensive, Selected, Personal Instruction : 





Our courses are simple, practical and easily understood. Everything is made clear. You do not become involved 
in difficult technical matter of no practical value, and which is so discouraging to the student, but you go straight into 
the principles of the subject and the application of these principles. Every one of our students gets personal instruction, 
so that his progress is steady and sure. You can’t fail with this course if you will simply follow our very clear directions. 
One of our students says: “Your course is strong for the Engineer. It gives him the vital working knowledge of the 
subject which makes him a competent Electrical Engineer in a very short time and at a very moderate cost.” Many Elec- 


_ $2,500 to $7,500 a Year 


TWAuat 


The course in Electrical Engineering covers the in- practical Electrical Engineer—without the loss of time 
stallation and operation of all kinds of modern electrical spent on endless theory and difficult technical work of 
machinery and appliances, including power plant work, viz. : other methods. This has been made possible by the thirty 
Practical Electricity, Alternating Currents, the Electric years of practical experience of Mr. Joseph G. Branch, 
Motor, Practical Mathematics and Electrical Wiring. Under B.S., M.E., in the engineering field. This is now presented 
Practical Electricity both direct and alternating currents, to you in compact, usable and easily learnable form. There 
high potential and high frequency currents are covered. is no course which will put you on a big salary basis in 

You get everything that will make you a proficient, so short a time. 


SEND FOR COMPLETE CATALOG, TESTIMON- 
IALS AND LIST OF POSITIONS SECURED 


Complete, Practical Correspondence Courses in 





Electrical Engineering Power Plant Accounting 
Penance ee ne Practical Chemistry 
tattonary Engineering Practical Mathematics 
Mechanical Refrigeration eee : 
Drafting Ingenieria Electrica 
Drawing and Designing . (Spanish course) This means 
Power Engineering Marine Engineering 
THESE BOOKS FREE! : PROMOTION 
With the Electrical Engineering course you get, FREE, these splendid text books—all = 
Standard Works. These books alone are worth more than the price of the course. Each book = 
by a recognized authority: Z 
Practical Electricity The Electric Motor 3 
Alternating Currents Sumplified i 
Electric Wiring Practical Mathematics = 
You need this Electrical Library, Here is your chance to get it free. ee ee ee ee ee ee ee ee ee es en 


Due to Mr. Branch’s long experience in and close contact with 
the engineering field the courses embrace such questions as are usually 
asked by the various Boards of Examining Engineers throughout the 
country. Our graduates will testify to the ease with which they were 
able to pass these examinations, and the cooperation received from us 
in helping them get positions. 

A Diploma from the Branch School of Engineering is a sure step 
to a better position and a larger salary. You can soon have your 
Diploma—without interfering with your’ present work. 


USE THIS COUPON 
Jos. G. Branch School of Engineering 
Dept. E, 542 Dearborn St., Chicago 


Without obligation you may send me information about 
your Special Offer on your course checked below: 


Electrical Englineerin DrawlIng and Deslan 
SPECIAL OFFER BiaoWanse Engineering Bowes Enalneering. Inggitera Mathematics 
Tbe price of the course is extremely low and just now we are Me Set ce occu ae. panish course) 
making as ecial Limited Offer to those who reply to this advertisement. ek Se eerane Rraepeal cre gi cty Marine Engineering 
This cemeitable offer reduces the cost of the complete course to a very 
low figure., You will be astonished to find how little this tremendously Nagi 
valuable training will cost you. Mail coupon at once for full particulars 1° B00 nmrrmewerrrcrererecrcrercerers 
and Special Terms. Jos. G. Branch School of Engineering, Dept. E, ARCS Ve Mee la Lee a, Gia ae Gs ae EERE ee NN a Ou! 
542 Dearborn Street, Chicago. City coterie 


ee se ee el 





Present Position 


eeeeeceeeeeseeeeee ee eoe mn ese er tat seeoeeseae eet Feaevpeenenneae 


You benefit by mentioning the “Electrical Experimenter”’ when writing to advertisers. 
SOUS) enue es eel ; 


» WWww.americanradiohistorv.com 


504 ELECTRICAL EXPERIMENTER October, 1919 






Master Electricity By 
Actual Practice 


The only way you can become an expert is by doing the 
very work under competent instructors, which you will be 
called upon to do later on. In other words, learn by doing. 
That is the method of the New York Electrical School. 


Five minutes of actual practice properly directed is worth 
more to a man than years and years of book study. Indeed, 
Actual Practice is the only training of value, and graduates 
of New York Electrical School have proved themselves to 
be the only men that are fully qualified to satisfy EVERY 
demand of the Electrical Profession. 


The Only Institution of the Kind 
in America 
At this “Learn by Doing” School a man acquires the art 
of Electrical Drafting; the best business method and ex- 
perience in Electrical Contracting, together with the skill 
to install, operate and maintain all systems for producing, 


transmitting and using electricity. A school for Old and 
Young. Individual instruction. 


Over 5,500 Graduates are Suecessfal Men 
in the Electrical World 


No previous knowledge of electricity, mechanics or mathematics 1s 
necessary to take this electrical course. You can begin the course now 
and by steady application prepare yourself in a short time. You will 
be taught by practical electrical experts with actual apparatus, under 
actual conditions. 


Special Automobile Ignition Course 


We have just installed a special automobile ignition course for auto 
mechanics, garage men and owners. The course covers completely 
ignition, starting, lighting and other electrical equipment in connection 
with automobiles, motor boats, etc. 


Let us explain our complete courses to you in person. If you 
can’t call, send now for 64-page book—it’s FREE to you. 


SR Bim Ww oD mae Se oo oe oe 


New York Electrical School E 
29 W. 17th St., New York, N. Y. i N Y I 
Please send FREE and without obligation to i e y y or 
me your 64-page book. y e 
ne wot Electrical School 
| 
ee anf PEE ee (ADDRESS) 29 West 17th Street, New York 








You benefit by mentioning the “Electrical Experimenter’’ when writing to advertisers. 





Www.americanradiohistorv.com 


October, 1919 











Milly, 
(4 


| 


i 


ee 





| 


Le 
it 
/ 





I 


ie Be RA 
: — 


| 


fu 


| 


7M 





a 





Ban 


ef 








Se 


As 








Vol. VII. Whole No. 78 


ELECTRICAL EXPERIMENTER 





ieleniieems sete 


OCTOBER, 1919 


Seaplame Delivers Ship 


CEAN travelers on the S.S. Adriatic, 
the sailing of which on August 15th 
marked the reopening of the White 
Star Line’s service to Cherbourg and South- 
ampton, witnest the successful attempt of 
the Post Office Department to use aircraft 


| SEAPLANE| 


[STEAMER MAILIN | 
[WATER PROOF BAG 
[WEIGHTED CABLE CATCHES 
ON MAST LINE AND PULLS 


[MAIL BAG FROM SEAPLANE | 


MAIL BAG FALLS | 
WATER AND 1S 
PICKED UP 


RE A lo bet oF 





The Latest Mail Carrier—the ‘‘Seaplane.’’ 


P. M., an hour and a half after the Adriatic 
had sailed. Before the mail pouch was 
placed on board the plane Zimmerman, the 
pilot, was sworn in by Daniel E. Jordan, 
Assistant Superintendent of Mail, as an cm- 
ploye of the Post Office Department. 
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Mail at Sea 


companying illustration. The mail pouch, 
which was contained in a pocket constructed 
of laminated wood on the forward right 
fuselage, was pulled out when the cable con- 
tractcd, dropping into the water. The 
pouch, also specially constructed to insure 
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< [STEAMER ONE DAY OUT] 
=| FROM PORT. RECEIVING], 
ao—— MAIL FROM SEAPLANE |p 


Copyright, 1919, by E. P. Co. 


A Seaplane Successfully Delivered Mail to the S.S. Adriatic When She was a Considerable 


Distance at Sea, thus Démonstrating How the ‘‘Mail Time’? Between America and Europe can Be Greatly Shortened. 


for the first time in delivering European 
mail to a steamer. Congratulatory mes- 
sages were sent by passengers to Postmas- 
ter Thomas G. Patten and officials of the 
Acromarine Plane and Motor Corporation, 
who were responsible for the demonstration. 

The hydroaeroplane, piloted by C. J. Zim- 
merman with Richard Geisinger as mechan- 
ic, left the surface of the Hudson River off 
Fighty-sixth Street, New York, at 1:30 


Overtaking the Adriatic at Ambrose 


Channel the plane flew for a_ distance 
ahead of the steamer and then, turning 
around, flew directly toward her. As the 


plane past over the Adriatic at a height of 
about 50 feet above masthead, a specially 
devised weighted cable with shock absorb- 
ers was released, catching and wrapping 
itself around a cable which ran from the 
masthead to the deck, as shown in the ac- 
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its being waterproof, was then hauled on 
board. 

The achievement was witnest by Post- 
master Patten, Inglis M. Uppercu, President 
of the Aeromarine Plane and Motor Cor- 
poration, and a party of guests who went 
down the bay on the yacht Lounger. The 
passengers on the steamer cheered as the 
seaplane glided away. 





How Tesla’s Mind Recuperates. 
O subject to which I have ever devoted myself has 


called for such concentration of mind and strained 
to so dangerous a degree the finest fibers of my 
brain as the system of which the Magnifying Trans- 
mitter is the foundation. I put all the intensity and 
vigor of youth in the development of the rotating field discoveries, 
but those early labors were of a different character. Although 
strenuous in the extreme, they did not involve that keen and 
exhausting discernment which had to be exercised in attacking the 
many puzzling problems of the wireless. Despite my rare physical 


endurance at that 
period the abused 
nerves finally  re- 


belled and I suf- 
fered a complete 
collapse, just as the 
consummation of 
the long and diffi- 
cult task was almost 
in sight. Without 
doubt I would have 
paid a greater pen- 
alty later, and very 
likely my career 
would have _ been 
prematurely termi- 
nated, had not providence equipt me with a safety device, which 
has seemed to improve with advancing years and unfailingly comes 
into play when my forces are at an end. So long as it operates 
I am safe from danger, due to overwork, which threatens other 
inventors and, incidentally, I need no vacations which are indis- 
pensable to most people. When I am all but used up [ simnly 
do as the darkies, who “naturally fall asleep while white folks 
worry.” To venture a theory out of my sphere—the body prob- 
ably accumulates little by little a definite quantity of some toxic 
agent and I sink into a nearly lethargic state which lasts half an 
hour to the minute. Upon awakening I have the sensation as 
though the events immediately preceding had occurred very long 
ago, and if I at- 
tempt to continue 
the interrupted train 
of thought I feel a 
veritable mental 
nausea. Involuntar- 
ily I then turn to 
other work and am 
surprised at the 
freshness of the 
mind and ease with 
which I overcome 
obstacles that had 
baffled me_ before. 
After weeks or 
months my passion 
for the temporarily 
abandoned invention 
returns and I in- 
variably find an- 
swers to all the vex- 
ing questions with 


the world. 


ame et eet 


Him in 1898. 
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| De this article, Dr. Tesla dwells on the future possibilities of his magnifying trans- | 


mitter, especially in connection with the art of Telautomatics, which was first 
conceived by him and doubtless constitutes one of his most brilliant gifts to | 


Tesla was the first to build and successfully operate Automata in the form of 
boats steered and otherwise controlled by tuned wireless circuits and agents ensuring 
reliable action despite of all attempts to interfere. 

But this was only the first step in the evolution of his invention. 
wanted, was to produce machines capable of acting as though possessed of intelli- 
gence. It will be readily perceived that if Dr. Tesla has practically realized his 
conception, the world will witness a revolution in every field of endeavor. In par- 
ticular will his inventions affect the art of warfare and the peace of the world. 

Dr. Tesla dwells eloquently on a number of topics agitating the public mind, 
and this article of his is perhaps the most brilliant and absorbing he has written. 








One of the Telautomatic Boats (Submersible) Constructed By Tesla and Exhibited By 
Controlled By Wireless Without Aerials. 
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scarcely any effort. In this connection I will tell of an extraordi- 
nary experience which may be of interest to students of psychology. 
I had produced a striking phenomenon with my grounded trans- 
mitter and was endeavoring to ascertain its true significance in 
relation to the currents propagated through the earth. It seemed 
a hopeless undertaking, and for more than a year I worked unre- 
mittingly, but in vain. This profound study so entirely absorbed 
me that I became forgetful of everything else, even of my under- 
mined health, At last, as [ was at the point of breaking down, 
nature applied the preservative inducing lethal sleep. Regaining 
my senses, I real- 
ized with consterna- 
tion that I was un- 
able to visualize 
scenes from my life 
except those of in- 
fancy, the very first 
| ones that had en- 


What he tered my conscious- 
ness. Curiously 
enough, these ap- 


peared before my 
vision with startling 
distinctness and af- 
forded me welcome 
relief. Night after 
night, when retiring, I would think of them and more and more 
of my previous existence was revealed. The image of my mother 
was always the principal figure in the spectacle that slowly un- 
folded, and a consuming desire to see her again gradually took 
possession of me. This feeling grew so strong that I resolved to 
drop all work and satisfy my longing. But I found it too hard 
to break away from the laboratery, and several months elapsed 
during which I had succeeded in reviving all the impressions of 
my past life up to the spring of 1892. In the next picture that 
came out of the mist of oblivion, I saw myself at the Hotel de la 
Paix in Paris just coming to from one of my peculiar sleeping 
spells, which had been caused by prolonged exertion of the brain. 
Imagine the pain 
and distress I felt 
when it flashed 
upon my mind that 
a dispatch was 
handed to me at 
that very moment 
bearing the sad 
news that my 
mother was dying; 
I remembered how 
I made the long 
journey home with- 
out an hour of rest 
and how she passed 


away after weeks 
of agony! It was 
especially remark- 


able that during all 
this period of par- 
tially obliterated 
memory I was fully 
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Tesla’s New Self-Propelled Aerial Tel-Automaton. Devoid of Propeller, Sustaining Wings and All Other Means of External Control. Can 
Attain a Speed of 350 Miles Per Hour, and Will Reach a Predetermined Point a Thousand Miles Away Accuratety Within a Few Feet. 
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alive to everything touching on the subject of my research. I could 
recall the smallest details and the least insignificant observations 
in my experiments and even recite pages of text and complex 
mathematical formulae. 

My belief is firm in a law of compensation. 
are ever im proportion to 
the labor and __ sacrifices 
made. This is one of the 
reasons why I feel certain 
that of all my inventions, 
the Magnifying Transmitter 
will prove most important 
and valuable to future gen- 
erations. I am prompted to 
this prediction not so much 
by thoughts of the com-_ 
mercial and industrial revo- 
lution which it will surely 
bring about, but of the hu- 
manitarian consequences of 
the many achievements it 
makes possible. Considera- 
tions of mere utility weigh 
little in the balance against 
the higher benefits of civili- 
zation, We are confronted 
with portentous problems 
which can not be solved 
just by providing for our 
material existence, however 
abundantly. On the contrary, 
progress in this direction is 
fraught with hazards and 
perils not less menacing 
than those born from want 
and suffering. If we were 
to release the energy of 
atoms or discover some 
other way of developing 
cheap and unlimited power 
at any pomt of the globe 
this accomplishment, in- ; it 
stead of being a blessing, 
might bring disaster to 
mankind in giving rise to 
dissension and anarchy which would ultimately result in the en- 
thronement of the hated regime of force. The greatest good will 
come from technical improvements tending to unification and 
harmony, and my wireless transmitter is preeminently such. By 
its means the human voice and likeness will be reproduced every- 
where and factories driven thousands of miles from waterfalls 
furnishing the power; aerial inachines will be propelled around 
the earth without a stop and the sun’s energy controlled to create 
lakes and rivers for motive purposes and transformation of arid 
deserts into fertile land. Its introduction for telegraphic, tele- 
phonic and similar uses will automatically cut out the statics 
and all other interferences which at present impose narrow limits 
to the application of the wireless. This is a timely topic on which 
a few words might not be amiss. 


The true rewards 


Dr. Tesla 


Tesla Raps “Static” Men Vigorously. 


During the past decade a number of people have arrogantly 
claimed that they had succeeded in doing away with this impedi- 
ment. I have carefully examined all of the arrangements de- 
scribed and tested most of them long before they were publicly 
disclosed, but the finding was uniformly negative. A recent 
ofhcial statement from the U. S. Navy may, perhaps, have taught 
some beguilable news editors how to appraise these announce- 
ments at their real worth. As a rule the attempts are based on 
theories so fallacious that whenever they come to my notice I 
can not help thinking inea lighter vein. Quite recently a new dis- 
covery was heralded, with a deafening flourish of trumpets, but 
it proved another case of a mountain bringing forth a mouse. 
This reminds me of an exciting incident which took place years 
ago when I was conducting my experiments with currents of high 
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is Rapidly Becoming Younger. 
Latest Photograph. 
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frequency. Steve Brodie had just jumped off the Brooklyn Bridge. 
The feat has been vulgarized since by imitators, but the first 
report electrified New York. I was very impressionable then and 
frequently spoke of the daring printer. On a hot afternoon I felt 
the necessity of refreshing myself and stepped into one of the 
popular thirty thousand in- 
stitutions of this great city 
where a delicious twelve per 
cent beverage was served 
which can now be had only 
by making a trip to the poor 
and devastated countries of 
Europe. The attendance 
was large and not over-dis- 
tinguished and a matter was 
discussed which gave me an 
admirable opening for the 
careless remark: “This 1s 
what I said when I jumped 
off the bridge.” No sooner 
had I uttered these words 
than I felt like the com- 
panion of Timotheus in the 
poem of Schiller. In an in- 
Stant there was a pande- 
monium and a dozen voices 
cried: “It is Brodie! 
threw a quarter on the 
counter and bolted for the 
door but the crowd was at 
my heels with yells: “Stop, 
Steve!” which must have 
been misunderstood for 
many persons tried to hold 
me up as I ran frantically 
for my haven of refuge. By 
darting around corners I for- 
tunately managed—through 
the medium of a fire-escape 
—to reach the laboratory, 
where I threw off my coat, 
ay camouflaged myself as a 
hard-working — blacksmith, 
and started the forge. But - 


Judge for Yourself from His 


necessary; I had eluded my pursuers. For many years afterward, 
at night, when imagination turns into spectres the trifling troubles 
of the day, I often thought, as I tossed on the bed, what my fate 
would have been had that mob caught me and found out that I 
was not Steve Brodie! 

Now the engineer, who lately gave an account before a tech- 
nical body of a novel remedy against statics based on a “here- 
tofore unknown law of nature,’ seems to have been as reck- 
less as myself when he contended that these disturbances propa- 
gate up and down, while those of a transmitter proceed along the 
earth. It would mean that a condenser, as this globe, with its 
gaseous envelope, could be charged and discharged in a manner 
quite contrary to the. fundamental teachings propounded in every 
elemental text-book of physics. Such a_ supposition would 
have been condemned as erroneous, even in Franklin’s time, 
for the facts bearing on this were then well known and the iden- 
tity between atmospheric electricity and that developed by ma- . 
chines was fully established. Obviously, natural and artificial 
disturbances propagate through the earth and the air in exactly 
the same way, and both set up electro-motive forces in the hori- 
zontal, as well as vertical, sense. Interference can not be over- 
come by any-such methods as were proposed. The truth is this: 
In the air the potential increases at the rate of about fifty volts 
per foot of elevation, owing to which there may be a difference of 
pressure amounting to twenty, or even forty thousand volts be- 
tween the upper and lower ends of the antenna. The masses of 
the charged atmosphere are constantly in motion and give up 
electricity to the conductor, not continuously but rather disrupt- 
ively, this producing a grinding noise in a sensitive telephonic 

(Continued on page 550) 


WWww.americanradiohistorv.com 


these precautions proved un-  : 





1919 ELECTRICAL EXPERIMENTER 


October, 





This New French Inductive Water Pipe Locater Can Be Used by 
Either One or Two Men. 


Paris lLetter 


By JACQUES BOYER 


Paris Correspondent “Electrical Experimenter.” 


A Close-up of the ‘‘Chanoit” Electric Water Pipe Locating Appar- 
atus. A Battery and Induction Coil Are Used. 





NGINEER CHANOIT has con- 

ceived the idea of using a new elec- 

trical induction balance invented 

during the war by Prof. Gutton for 

the location of non-exploded shells, 
to locate underground water terminals of 
the waterpipe distribution system. 

The new apparatus is a little different in 
form, but the principle is the same. This 
induction balance “Alpha” (Model 1919) 
consists of two flat coils mounted in series 
in the same circuit, and in which alter- 
nating current induces currents in two 
neighboring coils. In these coils the wire 
is wound in such a way that the electro- 
motive forces are reversed every instant. 
The coils measure 70 centimeters in diame- 
ter; the wire is wound at the rate of 20 
turns on the primary and only 10 turns on 
the secondary. As to the armature, sieve 
chassis are used. A wooder traverse 
mounted across the diameter insures the 
rigidity of these drums, covered by a rub- 
ber tissue to protect the wire wound on 
the same. Attached to the traverses are 
two wooden uprights mounted at an angle 
toward each other, and supporting at their 
junction a special regulating system. 


New 


Most modern hospitals are equipt a 
with hospital call systems, which, in 
many instances give fairly satisfac- 
tory service, but one trouble often 
arises from their use because a great 
majority of them employ some form 
of standard electrical device which 
the patient uses to signal the nurse. 
The device usually consists of a 
pendant type of push button fastened 
to a flexible conductor which is hung 
over the head of the bed. These 
standard wiring devices are not in- 
tended for such service, and there is 
considerable wear and tear on the 
cord, and as a result the cord fre- 
quently becomes worn, thus making 
the signal inoperative. | 

A new device called a Hospital 
Call Switch has just been developed. 
It is made for a standard switch out- 
let box, and the wiring for it does 
not extend beyond the box. No 
flexible conductors or pendant 
switches are required for its use, and 
consequently, the annoyance of hav- 
ing these parts worn or broken is 


Imduction Balance 
Locates Water Pipes 


If both pair of coils are exactly identical, 
the electro-motive forces would be com- 
pensated and a telephone connected in cir- 
cuit would remain silent. But in view of 
the impossibility of obtaining a_ perfect 
similarity between these two pair of coils, a 
variable inductive regulator is added, en- 
abling the neutralization of the mutual in- 
duction of the two primary and secondary 
circuits. All that is necessary is to mount 
in each of the circuits a small coil with 
four turns of wire, which is illustrated in 
the photograph herewith, in the center of 
the instrument underneath the handle; one 
of these coils moving inside, the other 
around the common center. This rotation 
in modifying the mutual induction of the 
two circuits, permits the regulation of the 
“Alpha” balance instrument at the moment 
of use. 

When a mass of iron is in the neighbor- 
hood of one of the pair of coils, it creates 
an asymimetry which wards off the com- 
pensation. The ‘phone will then give forth 


Kilospital Call Switch 
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a sound. Moreover, in a portable box there 
is mounted with a condenser a battery of 
four cells, or a storage battery, which ex- 
cites a vibrator. The electro-motive forces 
of self-induction in the coil of the vibrator, 
charge and discharge the condenser period- 
ically, realizing in this manner the primary 
excitation. 

When the employees of the Water De- 
partment want to proceed, they attach the 
apparatus to their backs, mount their bi- 
cycles, and ride toward the pipe line 
which they waut to explore. Once upon 
the grounds, they mount the apparatus and 
connect the wires. Usually two work to- 
gether, but one man alone can do the work 
satisfactorily. If working in pairs, the ob- 
server goes along the road with the balance, 
holding the same at a little distance over 
the ground, his assistant following with 
the box containing the battery, condenser 
and vibrator. If working alone, the man 
puts his box on the ground and moves it 
as he goes along. When passing over a 
buried waterpipe up ‘to a depth of one 
vard, the ‘phone will indicate by its char- 
acteristic buzz the exact location of the 
same. 


eliminated. It is so constructed that 
the patient can only complete the 
circuit to signal the nurse, and she 
can push it “off” only at the bed-side. 

The accompanying illustration 
shows one of these new switches in- 
stalled in the wall near the patient’s 
A New Hospital Call Switch. Individual 


Indication At Each Bed Is Effected. The 
Nurse Cannot Ignore It. 
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bed. A pull chain, to which a linen 
cord is attached, is used to pull the 
switch “on.” The push-button, lo- 
cated above the horn, thru which the 
pull chain extends, is used by the 
nurse to push the switch “off.” Ina 
ward, where two or more switches 
are used on the same signal, the pro- 
truding button indicates to the nurse 
which patient called. The signal re- 
mains “on,” therefore, until the nurse 
comes to the bed to push the switch 
“Off.” Hence there is no excuse for 
the patient’s call not being observed 
and answered. 


510 


Rays Sh 


HE X-ray to most of us conjures 

up visions of white robed nurses, 

surgeons, and hospital operating 

rooms. But today the X-ray, dis- 

covered by Wilhelm Conrad Ront- 
gen in 1895, gives promise of becoming 
one of the world’s greatest and most useful 
accomplishments. No longer is the X-ray 
confined alone to hospital and physicians’ 
diagnostic requirements, but it has been 
used in the past few years, especially dur- 
ing the World War, for many hitherto un- 
dreamt of purposes. In fact, one could 
write a book on the industrial applications 
of X-rays which would read like a romance. 
How they helped to fotl the German con- 
spirators in America who tried to plant 
infernal machines and contraband rubber 
and nickel into bales of cotton; how steel 
needles'and other metal objects were actual- 


ly placed into bags of powder in U. S.. 


Government arsenals by pro-German work- 
ers; how defects were allowed to pass i 
shells, other ammunition and guns, and 
dozens of other dangerous practices, as 
well as interesting scientific developments 
—all of these are a matter of history now. 

Figure 1 of the accompanying illustra- 
tions shows a large X-ray machine being 
used to detect the presence of contraband 
rubber or metal placed in bales of cotton. 
A number of these X-ray machines were 
used at the leading cotton shipping ports of 
the South durmg the war. Infernal ma- 
chines timed to go off at sea were often 
detected in this way, altho little or noth- 
ing was ever said about these discoveries 
for very good reasons. If these discoveries 
on the part of Uncle Sam’s secret service 
and shipping experts had been made public 
at the time, naturally the perpetrators of 
such crimes would have directed their en- 
ergies to other ways and means of attain- 
ing their objects. 


More romantic perhaps is the application 
of the X-ray for discovering the presence 
of pearls or the nuclei of pearls starting 
to grow in oysters. Figure 2 shows the 
X-ray apparatus in use for this purpose. 
Previously, many thousands of oysters 
were annually obliterated by being opened 
in an effort to determine the presence of 
pearls or pearl nuclei. All of this is now 
obviated, thanks to.the X-ray, and if Mr. 
Oyster does not show up with a _ pearl 
nuclei, he is replanted in his natural habi- 
tat, the water, once more. Here it develops 
to maturity. If an undeveloped pearl is 
detected by the X-ray pearl expert, then 
the oyster is at once laid aside for further 
treatment. 


Bullets and shell have been examined by 
thousands, as shown in Figure 3, by power- 
ful X-rays. The X-ray in this case shows 
the amount -of powder in the shell, how it 
is loaded, et cetera, and the same is true 
also for bullets. A _ different shadcw is 
cast on the X-ray plate or fluoroscope for 
each different material, so that differentia- 
tion between each substance is readily pos- 
sible. Defects in the loading and assem- 
bling of shell were frequently detected in 
this way at the great shell factories and 
arsenals during the war, thus preventing 
mishres and premature explosions, with a 
possible large loss of life. 


Concrete ships have been rapidly coming 
to the fore in the past few years, and were 
developed to quite a large extent during 
the war, many being built in this country 
and abroad. No matter how expert the in- 
spectors on such hulls may be, they can- 
not tell in any case how the interior of the 
concrete structure looks, especially the steel 
reinforcement bars, which may have be- 
come bent or misplaced during the pouring 
process, 
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Scientific and Imduse- 
trial Applications Of 


X-Rays im War and 
Peace 


Figure 4 gives an idea of how valuable 
the special portable X-ray outfits prove in 
finally checking up the hulls of such ves- 
sels before they are launched. A bent or 
misplaced steel reinforcement or an air- 
pocket, either of which would constitute a 
serious altho unnoticeable weakness in the 
hull, can be quickly detected by the X-ray. 
For such large area X-ray examinations a 
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Church Sermon Heard for a Mile 
—Audions and the Maguavox Did It. 
Think of heoring a humon voice a 
mile away. Sounds uneanuy—doesn't 
it 2 

Slow Movics—How they are taken 
with a new arc-light more powerful 
than sunlight. By Joseph H. Kraus. 

The Electrical Driven Battleship 
“New Mexico’—Some excellent in- 
terior photos, the first taken below 
decks on a U.S. man-of-wor. 

Magnetic Storms—How — sunset, 
wind and other weather phenomena 
actually cause ‘‘magnetic stornis.” 
By Prof. Lindley M. Pyle, Depart- 
ment of Physics, Washington Uni- 
versity. 

Rochelle Salt—It tolks, acts as a 
microphone, aud also as an amplifer. 

“My Inventions’—Part VII—by 
Dr. Nikola Tesla, huuself.. A par- 
ticularly interesting ond educotive 
poper which you should not miss. 

“Plan-T”—The cleverest Radio 
story you ever read. Its gripping 
plot keeps you guessing to the very 


nis 


last. 
Talking to Mars, by Prof. Brainin. 
How the Electrical Engineer 


Works—His daily work in a large 
eugineering works explained im au 
interesting way by H,. Winfield Secor. 

Magie for Everybody—by Joseph 
H, Kraus. 

A new artiele on 
nomena,” 
fou. 

Besides all the usual Departinents 
—Mochine Shop Practise; Practical 
Chenical Experiments; Experimental 
Physics; The Coustructor; How-to- 
Moke-It; Populor Astronomy. 
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fluoroscope is invariably used, and not the 
photographic plate. 


How many railroad accidents have been 
caused by defective car wheels? Many of 
them, 1f the truth were known. And why 
is this? Simply because the iron wheels 
appeared to be all right, and withstood pos- 
stbly a fair mechanical test, but inherently 
they possest a weakness, perhaps in the 
form of air pockets or invisible cracks 
caused by strains in cooling when they 
were Cast, etc., etc.—defects which only the 
X-ray can and does detect at once in a 
minimum of time. 


For such purposes an X-ray is used in 
the manner here illustrated at Figure 5. 
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The X-ray tube together with exciting 
spark coil, batteries, et cetera, are placed in 
a portable carrying case, which can be 
placed behind the car wheel or other ob- 
ject. The fluoroscope, or, 1n special places, 
the X-ray plate in its light-proof holder, is 
placed before the car wheel or other ob- 
ject. A few seconds’ exposure to the 
X-ray gives a skiagraph or X-ray photo- 
graph on the plate, which is afterward de- 
veloped and printed, or the image may be, 
and usually is, examined on the negative 
itself, no print being made. Of course, 1f 
the fluoroscope is used for directly viewing 
the object under examination, then the 
object is seen clearly at once, and various 
parts of it examined by moving the fluoro- 
scope over the surface. 


Many lives have been lost due to the 
explosion of anarchists’ bombs and infernal 
machines, not only when they happened 
to explode in locations where they were 
planted, but also when they have been un- 
der the process of examination by bomb 
experts of various city police departments. 
The examination of bombs and infernal 
machines now bids fair to presently become 
as concrete and specific.a procedure as 
weighing a pound of coal. The X-ray has 
already been used with marked success in 
determining the structure of such danger- 
ous devices beforehand, which is of course 
a great stride in advance of the erstwhile 
method of “yanking” the bomb apart and 
“waiting to see what would happen.” See 
Figure 6. 


Even the field of 


(oe 





Art, including cubist 
paintings, has been invaded by the me- 
chanistic X-ray tube with its prying eyes, 
the discerning powers of which will not be 
denied. To the Scientist and his X-ray 
tube must come the Artist or the Art Con- 
noisseur with his ancient and almost price- 
less Rembrandt, Van Dyke, Corot or 
Blakelock, the authenticity of which may 
be in question, A number of notable for- 
geries in supposedly valuable paintings 
have been detected by the scrutinizing 
X-ray. Figure 7 shows the X-ray being 
used to determine the authenticity of old 
paintings. 

Another fruitful field in which the X-ray 
has proven its value many times is in the 
examination of large diamonds and other 
precious stones. Instead of X-raying the 
diamond to determine tts value as a dia- 
mond, another application in this same field 
lies in its use at one of the large South 
African diamond mines for the purpose of 
detecting the presence of a diamond ‘with- 
in the body. This may sound somewhat 
startling at first, but there have been cases 
where diamond miners have even “swal- 
lowed” diamonds in order to smuggle them 
out of the mines. Therefore, at this par- 
ticular mine all of the miners undergo an 
X-ray examination, as shown in the ac- 
companying illustration, Figure 8, before 
they leave the mine at the end of the day’s 
work. 


The modern Dentist has found that the 
X-ray is the only means whereby he can be 
sure that he is properly diagnosing the 
ailment of his patient. As pointed out in 
an exhaustive article by Dr. Henry A. Cot- 
ton, Medical Director of the New Jersey 
State Hospital, Trenton, N. J., in the Aug- 
ust issue of this journal, defective teeth 
are sometimes due to abscesses and other 
growths forming at the roots, whch are not 
visible in any other way by physical exami- 
nation, except by the X-ray. Such abscesses 
are the cause of serious organic and sys- 
temic disorders and ailments, such as rheu- 
matism, neuralgia, stomach and intestinal 
troubles, and many other ills which would 


(Continued on page 603) 
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As Our Front Cover illustration Shows, this New Invention for Locating Sunken Ships Can Be Operated Without the Aid of Divers or 


Where a Slight Change in the induction Between Four Balanced Coils 


Causes a Sound to Be Heard in One of the Circuits. 


Treasure Ships Located Electrica 


HE salvage of 440 vessels and the 
recovery of property valued at 
$250,000,000 is the record in four 
years of the British Admiralty De- 
partment, which under Rear-Ad- 
miral Philpotts has been conducting salvage 
operations in home and foreign waters. 

Thus reads a recent newspaper clipping. 
But the $250,000,000 worth of property re- 
covered represents only a very small per- 
centage of the ships that had becn sunk 
during the presént war as well as during 
the past century. 

The ocean is dotted with sunken ships 
containing such fabulous treasures that it 
is difficult for the mind to grasp the enor- 
mous figures. It runs way up into the 
billions, and while we do not pretend to 
claim that all of this property, even if re- 
covered, would be of value, there still re- 
main many billions’ worth of sunken treas- 
ures which can be salvaged today. 

When a ship with a cargo sinks, that car- 
go is not always valuable if recovered. 
For instance, it might have had on board 
grain or other perishable goods, which, 
even if salvaged, would be found useless. 
But many other ships containing mixed 
cargoes, such as metal, coal, bullion, cer- 
tain chemicals, etc., do not deteriorate even 
if they have been on the bottom of the 
ocean for years, and the great majority 
of sunken ships contain at least a large part 
of their cargo, which is quite imperishable. 

Then, too, if a vessel is raised within 
one or two years after it has been sunk, it 
can in many cases be refitted and will do 
service just as good as new, after it has 
been overhauled. Here the ship whose in- 
trinsic value ts quite high is well worth 
salvaging, if there is a possibility of us 
doing so, 

The main trouble in the past has not been 
so much in actually salvaging the ship, but 
in accurately locating it so that divers or 
the diving apparatus can be brought into 
action. It is one thing to know “the ap- 
proximate position where a ship has-been 
sunk, but it is quite another matter to know 
the exact spot. In other words, tho we 
have a chart which gives the spot on which 


t 


By ld. GERNSBACIA 


a ship has been sunk, this spot may tteas- 
ure five square miles or more, and if the 
ship is located in any channel or such parts 
of the ocean where there are heavy under- 
currents, such a ship will soon be covered 
over with sand, moss, barnacles, etc., which 
effectively hide the ship and make it very 
difficult for the divers to locate it. 

Many a salvaging company has found to 
its regret that it is one thing to obtain a 
commission to raise a sunken ship and 
quite another to actually locate it in order 
to start the salvaging operation. How then 
are ships located ? 

We have several means at hand. One of 
the simplest is to send down divers, using 
powerful under-water  searchlights, and 
then make a systematic search in order te 
find the wreck. This is not only a lengthy 
aud difficult procedure, but when the ship 
lies at a great depth the high water pres- 
sure makes it impossible for the divers to 
reach the bottom. 

The next method isto use grappling irons 
or anchors, which may be termed the “fish- 
ing’ method. This, perhaps, is the leasi 
satisfactory as it takes a long time and 
does not always brine Tresul€s) it 1s -at 
most a long and weary procedure, and very 
expensive on account of the enormous time 
losses involved. 

We still have another method which. 
while not new, is not known as well as it 
deserves. It is a purely electrical method 
in locating sunken ships. It is very eff- 
cient, and the cost is negligible as long as 
we own a ship or a submarine on which to 
install the apparatus. The writer advances 
the idea of using the submdrine in a peace- 
ful mission 
sunk by its war sisters during the world 
war. 

In order to detect the sunken hulls, use 
is made of the induction balance invented 
by Hughes in 1881. The insert in our illus- 
tration on this page shows the basic prin- 
ciple of the apparatus. Two wooden or 
hard rubber cups about four inches high 
and one and a quarter inches in diameter 
are turned out. Upon each of these cups 
we now wind 150 yards of single silk cop- 
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per wire No. 32, which gives us a spool 
about a quarter of an inch high. Each 
wooden cup has two such windings, as will 
be noted from the illustration. These two 
wooden cups now form the pans of the thus 
constructed induction balance. The con- 
nections are made as in the illustration; 
the two lower windings connecting with an 
ordinary telephone receiver, while the 
other two spools are in series with a mi- 
crophone and three dry cells. We now 
have an instrument of extraordinary sen- - 
sitivity. In the position shown in the illus- 
tration, if you pick up the telephone re- 
ceiver no sound is heard because the two 
parts of the balance are in equilibrium. If, 
however, we drop into one of the cups a 
piece of metal, no matter how small, the 
electrical compensation will be disrupted, 
due to the difference of resistance thus 
created, and we now hear the clock ticking 
in the telephone. 

This instrument is so extraordinarily sen- 
sitive that even if two equal coins are dropt, 
one in each cup, the telephone will sound 
just the same because these two coins are 
not eractly of the same weight nor of the 
same alloy. The slightest chemical differ- 
ence will thus be shown in the induction 
balance. For that reason this instrument 
has been used a geod deal for exploration 
work, and the idea to use the induction 
balance for finding sunken vessels is by no 
means a new one. It has been used suc- 
cessfully for a number of years. 

Our illustration shows how it is accom- 
plished. If we fit out a submarine as 
shown, which has two induction balances 
lowered into the water and which are 
trailed from underneath, the telephone re- 
ceiver on board located in the control sta-. 
tion will give forth no sound as long as 
the two balances move thru the water. But 
the minute one of them comes within the 
vicinity of a wreck, say within five hundred 
feet or more, the electrical balance will be 
disturbed immediately, and the telephone 
will sound its warning to the operator. 
The nearer the balance comes to the wreck 
the louder, the sound will be. It is thus a 

(Continued on page 559) 
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New Electric Burglar Alarm for 
Opening the Door Op- 
the Red Light and 
Electric Gong. 


Hands Up! Commands the Bank 
Robber. Sure! Says the Cash. 
ler, bute 
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ANK robberies being so prevalent 

at the present day induced a very 

ingenious inventor, Mr. Scholder, of 

New York, to try out a new in- 

vention after he had had it pat- 
ented. In the Bronx, New York, there 
is a small bank, entirely too small for the 
business it is doing, which decided that the 
only way to safeguard itself, its employees 
and its patrons was to install an electric 
Burglar Alarm, which would not have the 
disadvantages of other alarms, and at the 
same time work more efficiently than any 
such device yet perfected. Accordingly a 
contract was given to the inventor, and the 
device was promptly installed. A demon- 
stration showed its utmost reliability in 
every respect. The device is now installed 
in the Cosmopolitan Bank, Prospect Ave- 
nue, Bronx. 

It consists of various applications of 
alarm and signaling systems, original and 
patented by the inventor. Should a burglar 
attempt to enter the bank, an alarm is im- 
mediately sounded in the form of a large 
gong and a red lamp flashes; this lamp is 
so protected outside of the bank that neither 
the gong nor the flashers can be tampered 
with, as shown in the photographs. The 
gong is enclosed in a perforated steel box, 
of which there are four, one at either 
entrance of the bank, one in the basement 
and one in the bank proper. Should one 
of the gongs thru any chance be destroyed, 
the other three gongs will immediately set 
up an alarm, reinforced by the red light 
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flashes, which attract passers-by or any 
policeman on beat. A _ special novelty of 
this protective system is that installed at 
the tellers’ windows. ‘These are equipt with 
steel drops %” thick, which are held in 
place by electric latches, one at each end, 
the drops running the entire length of the 
window and high enough to protect those 
behind from any trouble or misfortune. 
Should any system of robbery such as has 
been tried in other banks be attempted here, 
and the robber enter, levelling his gun with 
a cry of “Hands Up!’ a slight foot move- 
ment on the part of the teller will immedi- 
ately release the drop with a terrific bang, 
as this steel curtain (which effectively pro- 
tects him from being shot) drops down. 
Immediately, both inside and out, alarms 
and electrical flashes announce the hold-up, 
preventing the killing, accidentally or pur- 
posely, of any of the employees and the 
loss of property as well. The bank is so 
protected that no burglar can enter the 
premises thru doors, windows or any other 
opening; even should he attempt to tunnel 
into the bank and tear a portion of the 
wall down, he would be instantly detected. 
As far as safes and safety vaults are con- 
cerned, it is impossible for even an ex- 
perienced safecracker to touch anything 
from the inside, whether the outside door 
is opened by knowing its combination, or 
by dynamiting the safe, inasmuch as an in- 
sert of the safe consisting of a fiber frame, 
lined with web-like wires, will cause an 
instant alarm. 

Now a word about the device. This con- 
sists of a double contact or 2-way relay, 
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which will prevent either cutting, short- 
circuiting or interference in any way with 
the wires, this relay actuating an automatic 
drop. This drop is connected with flashers 
and well-concealed wires running to the 
bell and lights, so that any attempt to cut 
or destroy the signaling devices will set 
off the alarms in other parts of the building 
and at other exits. The bank is thoroly 
wired, and an attempt of breaking thru the 
walls would be immediately frustrated. 
Thermostatic fire alarms thruout the build- 
ing are arranged in a like manner, and 
wired to a _ distinct annunciator, which 
warns of any conflagration by means of the 
intermittent or continuous bell alarm, and 
flashes of both red and green lights, the 


two together indicating fire, and_ the 
red alone indicating burglary. The ap- 


proach to the safe itself is thoroly wired. 
The alarm can be arranged in such a way 
as to notify the Police Headquarters, at 
the same time attracting the attention of all 
those about. The writer has seen an actual 
demonstration of the device, and in which 
attempts were made to force open the door. 
Another scene demonstrating the “hands- 
up” attempt to make the teller “fork over” 
met the response on the part of the teller 
by a prompt lifting up of his hands. Im- 
mediately a steel curtain dropt down with 
a terrific crash (in about 1/100 second), 
hiding the teller from view and protecting 
him from all harm. The release of the 
curtain, together with the crash and alarm 
is enough to scare any yeggman, no matter 
how bold he may be. 
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EVERAL attempts have recently been 
made to improve on the high altitude 
flight records, the highest point so 
far reached being that attained by 
the French flier, Adjutant Casale, 

who unofficially reached a height of 33,136 
feet. A few weeks ago Mr. Roland Rohlfs, 
chief test pilot for the Curtiss Engineering 
Corporation, established a new official alti- 
tude record at Mineola, L. I., N. Y., when he 
soared to a height of nearly 31,000 feet 
(30,700 feet Unhomologated). Some of the 
experiences of Mr. Rohlfs, as well as those 
of Major R. W. Schroeder, A. S. A., who 
held the best previous American altitude 
record of 28,900 feet, made on September 
18th, 1918, are given elsewhere in this 
article, 

AIR PRESSURE RAPIDLY DECREASES AT 

HIGH ALTITUDES 

It is undoubtedly a common belief that 
the only requisites necessary in ascending 
to a great height 
in an airplane are 
great stamina and aN 
a one hundred per ae 
cent physique on , 
the part of the 
flier, a good plane 
and engine and de- 
vices arranged so 
as to overcome the 
errects of tlre 
severe cold felt at 


the higher  alti- 
tudes, such as 
25,000 to 30,000 
feet. There are 
many other  fac- 
tors, however, 


which come to bear 
on this important 
matter of flight in 
the upper rarefied 
aiv strata, one of 


the most impor- 
tant of | which is 
the rapid reduc- 


tion in the atmos- 
pheric pressure on 
the body at such 
altitudes as 30,000 
feet and above. 
Before going further, it should be said that 
there naturally must be a limit to the per- 
missible reduction of this air pressure in 
order to live. If we reduce this pressure 
fjaea very small fraction of the normal 
pressure at sea level, which is 14.72 pounds 
for every square inch of the body surface, 
then it becomes evident that the pressure 
of the blood as it is pumped thru the veins 
by the heart will burst them. If a frog is 
placed under a glass bell and the air ex- 
hausted, the frog will blow to pieces, due 
possibly for one reason to the air trapt in 
the lungs, which bursts these tissues when 
the external pressure is removed from the 
body, and due to a second and very impor- 
tant reason—that so long as the heart 
keeps pumping the blood thru the veins of 
the body this pressure, which is consider- 
able indeed, will cause these vessels to 
burst. Persons often ask, “How high will 
our birdmen, with every possible airplane 
refinement, be able to fly, and if, generally 
speaking, there is no limit, provided planes 
and engines can be built which will operate 
properly in the upper rarefied air strata?” 
The answer is—that there is certainly and 
most decidedly a “limit,” and we would 
state here that it is our belief that unless 
specially arranged engines and carburetor 
systems, fitted with the new atmospheric 
compressor and enclosed cabs, possibly 
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The Physics of the 
Upper Atmosphere. 


low ligin Cam We Fly 
and Winy? 


vacuum bottle cabs, to protect the crew are 
used, then when flying in an ordinary ma- 
chine where he will have to breathe the air 
direct from the atmosphere (even with the 
aid of oxygen), he cannot hope to ascend 
a a greater height than 38,000 to 40,000 
eet. 

The author became particularly inter- 
ested in this matter and went to the trouble 
of taking up this subject with the New 
York branch of the U. S. Weather Bureau, 
and desires here to give thanks to the 
courtesy of Mr. H. Kimball of that 
Zureau, who kindly looked up records on 
some wonderful pilot balloon tests and 
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The Thomas-Morse Airplane that Established a new Gliding Record of 35 Miles. 
Miles with a Dead Motor was Recently Made by R. C. 
Morse Aircraft Corporation. 


observations made by the U. S. Weather 
Bureau Service. Figures for the air pres- 
sure and temperature at various altitudes 
are presented in the illustration herewith, 
where some interesting speed figures are 
given for various types of aircraft as well 
as steamships. It is interesting to note at 
this juncture that the amount of increased 
speed for the future is all with the airplane 
or dirigible—and not with the ocean-going 
steamship. Ocean-going steamships have 
about reached their highest speed, due to 
several engineering reasons. Such a vessel 
displaces constantly a very large amount of 
water, and the laws governing this are very 
well known, and have been worked out by 
technicians to a very high degree in the 
past ten to fifteen years. It is doubtful if 
we shall ever see a steamship which can 
cross the ocean in a shorter time than three 
days, unless an unreasonably large amount 
of horse-power is consumed for the pur- 
pose, which, of course, is diametrically 
opposed to the high efficiency standards 
demanded of all such transportation car- 
riers today. 

The airship, on the other hand, has the 
advantage that as it ascends to higher alti- 
tudes it meets with less resistance, and not 
only this, but another wonderful phe- 
nomenon of nature occurs—the higher air 
strata are known, as tests have shown, 


Www. .americanradiohistorv.com 


eect Ee pe tis gay tata > 

- AOAAD 5 Hy * -D « eed T- A, v %.% >, ¢ 

cee eek fis eos x A Stee 

Senta Ra RG le Ra! Le BERET 
a 





Marshall, Test Pilot for the Thomas- 
It Is Said that this is a World’s Record for Gliding. 
shall, as He is Called, Flew from Ithaca to the Head of Cayuga Lake, a Distance of 35 Miles, 
and Then Flew Upward Until He Reached a Height of 17,500 Feet. 
and Glided Toward Ithaca. 


He Then Cut Off His Motor 
When He Reached the City, It Is Stated, He was Still at a Height 
of More than a Mile, and Might Have Glided Fifteen Miles Further. 


to be moving at a very high velocity, and 
so it is readily seen that if an airplane 
ascends to an altitude of 20,000 to 30,000 
feet, or even less, that it may strike a 
strata of air traveling eastward, or perhaps 
westward, having a velocity of 200 miles 
an hour or more. Hence, if the airplane 
can travel at 100 miles an hour, then its 
net velocity in a given direction will be 300 
miles an hour! 

It is believed that the successful pioneer 
transatlantic flight of Messrs. Alcock and 
Brown, totaling 1,880 miles, which was 
made in sixteen hours, at an average speed 
of 116 miles an hour, was due to the fact 
that they ascended to a height of 10,000 
feet, where they found an air current 
traveling Europeward with a high velocity. 
Such is the belief of Mr. Roland Rohlfs, 
the Curtiss pilot who has just made a new 
altitude record of 31.000 feet, and who 
expects to ascend to 33,000 feet or higher 
in a new flight. 

The rarefaction 
of the atmosphere 
increases rapidly 
ae. once an altitude of 
30,000 feet is 
oe reached, and sev- 
i” eral writers on the 
subject have in re- 
cent years men- 
tioned that for 
this reason par- 
ticularly they do 
not believe that 
aviators will ever 
ascend higher than 
40,000 feet in an 
open-type machine, 
where they have 
to breathe the or- 
dinary atmosphere, 
even with the aid 
of oxygen supplied 
from a tank. This 
belief has been 
voiced by Mr. 
Harry E. Dey, a 
well-known Amer- 
ical engineer, in 
an article which 
appeared some 
time ago in Aeronautics. He gives several 
other reasons therein for his faith in this 
belief. As the figures show in the accom- 
panying illustration, the air pressure has 
been reduced about 60 per cent at a height 
of 26,000 fect, or 4.9 miles above sea level. 
Here we find the air pressure has dropt to 
10.9 inches on the barometer, equivalent to 
5.37 pounds per square inch. Such ‘fa 
marked reduction as this, as proven in all 
altitude flights so far attempted, have a 
very strong and undesirable effect on the 
flier. It affects the pulse or heart beat, the 
respiration, and in fact every part of the 
body, causing in some cases severe nausea, 
and at times fainting spells, when the pilot 
cannot tell whether he is flying upside down, 
sidewise, or in normal position. Major 
Schroeder, the American army flier, had 
all these sensations and more in his 105- 
minute ascending and 20-minute descending 
trip at Dayton, Ohio. 

Let us look at the air pressure and tem- 
perature at 31,000 feet, or 5.8 miles. An 
official test made by the U. S. Weather 
Bureau at Huron, S. D., in the month of 
August shows an air pressure of 4.6 pounds 
per square inch, or a reduction of 68 per 
cent in the pressure found at sea level, 
where the aviator started to rise, probably 
no longer than an hour previously. Imagine 

(Continued on page 573) 
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Can Radio Ignite Balloons? 


S a result of the newest theory, that 
powerful induced currents emanat- 
ing from the Naval Radio Station 
in Chicago produced the spark that 
ignited the Goodyear dirigible air- 

ship which plunged in flames thru the roof 
of a bank building in that city, resulting in 
death for thirteen persons and injury to 
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NOTE CURRENTS INDUCED 

BY RADIO WAVES IN METAL 
GIROER FRAMING OF DIRIGIBLE. - 
A SPARK MAY OCCUR AT * 
A LOOSE JOINT, BOLT OR \ 
RIVET, BURNING THE BAG 
FABRIC AND IGNITING THE 
GAS. LABORATORY TESTS 
WITH A SMALL TESLA COIL 
AND WIRE CAGES, ET CETERA. 
PROOVE THIS. 






Herewith Are Shown Some of the Plausible Reasons Why the Recent Chicago “Blimp” 


Induced By An Adjacent Radio Station. 


Candlepower, At a Distance of 100 Feet from Dr, 


twenty-seven others, naval communication 
officers will aid the authorities in fixing 
responsibility for the disaster. It was as- 
certained that technical experts had sug- 
gested this theory, because the big ship 
sailed over or near the Transportation 
building, from the roof of which are pro- 
jected the antennae of the Naval Radio 
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HOW RADIO INDUCED CURRENTS 
MAY BE SET UP IN METAL 
GONDOLAS,GUY WIRES ETC. 
AND CAUSE SPARKS TO JUMP. 
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TO BREAK UP 

” RESONANCE” 
AND PREVENT THE BALLOON 
WIRES FROM BECOMING HIGHLY 
egeoe THEY SHOULD BE BROKEN 

SHORT LENGTHS BY INSULATORS 


—~ HOW RADIO MAY (NDUCE CURRENTS I IN AIRSHIPS — 


Tihe Opinions of 
Wikola Tesla and 


Other Radio Experts 


Station. The building thru the skylight of 


which the blazing dirigible fell was the 
Illinois Trust and Savings Bank. 
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Lieut. F. S. Mason, of the Great Lakes 
Naval Training Station, district communi- 
cation service officer, while refraining from 
agreeing with the theory, said he would co- 
operate with the investigating officials. Pi- 
lot John Boettner, of the ill-fated dirigible, 
said he had not been aware of the location 
of the naval radio station. H. M. Byllesby, 
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head of a large engineering corporation 
and foreman of the coroner’s jury of tech- 
nical men, said experts had suggested the 
radio theory to him. 

Col. J. C. Morrow, chief air officer of 
the central department of the army, the 
principal witness at the inquest, was a pas- 
senger in the dirigible on a trip preceding 
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Disaster Might Have Been Caused By a Spark 
The Photo In the Lower Right-hand Corner Shows Three Incandescent Lamps Lighted to Full 
Nikola Tesla’s Colorado High Frequency Power Plant. 
Less Than Five Per Cent of Its Total Capacity. 


The Oscillator Was Worked At 


the fatal one. At that time he said the 
ship was in safe condition. The pilot he 
considered competent. He thought the 
possibility of sparks from the exhaust ig- 
niting the gas bag very remote, but said he 
had not formed an opinion as to the cause 
of the accident. 
(Continued on page 591) 
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N the July issue of the ELecrricaL Ex- 

PERIMENTER, the Editor advocated the 

piping of cold air to various parts of 

dwellings and office buildings, using, 1f 

possible, the wintering steam piping 
systems and radiators. Well, great minds, 
etc. Here comes prolific Dr. Alexander 
Graham Bell, inventor of the telephone, 
airships, and ship salvage schemes, with au 
actual working installation of “piped cold.” 
This idea occurred to Dr. Alexander Gra- 
ham Bell when the Washington weather be- 
came extremely sizzling. Former President 
Taft, when he was in the White House, had 
a refrigerating device put in the offices, 
which since lias fallen into disuse, but Dr. 
Bell believes he procured better results by 
his “home made” cooling arrangements in 
his Connecticut Avenue residence. In a 
communication to the National Geographic 
Society, Dr. Bell describes how he tricked 
the thermometer out of some 35 degrees— 
and you can try this out in your own home 
if you are “handy” about the house. Says 
Dr. Bell: 

I have found one radical defect in the 
construction of our houses that absolutely 
precludes the possibility of cooling them to 
any great degree. You will readily under- 
stand the difficulty, when you remember 
that cold air is heavier than warm air. 
You can take a bucket of cold air, for ex- 
ample, and carry it about in the summer 
time and not spill a drop, but if you make 
a hole in the bottom of your bucket, then, 
of cotirse, the cold air would run out. 

I began to think that it might be possible 
to apply the bucket principle to at least one 
room in my Washington home, and thus 
secure a place of retreat in the summer 
time. It seemed to be advisable to close 
up all openings near the bottom of the 
room to prevent the escape of cold air and 
open the windows at the top to let out the 
heated air of the room. 

Now, it so happens that I have in the 
basement of my house a swimming tank, 
and it occurred to me that since this tank 
holds water, it should certainly hold cold 
air; so I emptied the water out to study the 
situation. The tank seemed to be damp 
and the sides felt wet and slimy. 

I reflected, however, that the condensa- 
tion of moisture resulted from the fact 
that the sides of the tank were cooler than 
the air admitted. Water vapor will not 
condense on anything that is warmer than 
ftselt, and it occurred to me that if I in- 
troduced air that was very much colder 
than I wanted to use, then it would be 
warming up in the tank and becoming 
dryer all the time. It would not deposit 
moisture on the sides and would actually 
absorb the moisture there. 

I therefore provided a refrigerator, in 
which were placed large blocks of ice, cov- 
ered with salt, to intensify the melting and 
freezing action of the ice. This was placed 
in another room at a higher elevation than 
the tank, and a pipe, covered with asbestos 
paper, was employed to lead the cold air 
into the tank. 

The first effect was the drying of the 
walls, and then I felt the level of the cold 
air gradually rising. At last it came over 
my head. The tank was full, and I found 
myself immersed in cool air. I felt so cool 
and comfortable that it seemed difficult to 
believe that Washington stood sizzling out- 
side. I climbed up the ladder in the swim- 
ming tank until my head was above the sur- 
face, and then found myself breathing a 
hot, damp, muggy atmosphere. I there- 
fore speedily retreated into the tank, where 
I was perfectly cool and comfortable. 

Guided by this experience, [ tried an- 
other experiment in my house. I put the 
refrigerator in the attic (seel drawing here- 





ELECTRICAL EXPERIMENTER 


with) and led the cold air downward thru 
a pipe covered with asbestos into one of 
the rooms of the house. The doors were 
kept shut and the windows were opened at 
the top. The temperature in that room 
was perfectly comfortable, about 65 de- 
grees! 

Some time ago the papers were speaking 
of an ice plant that had been installed in 
the White House, and congratulated the 
President, then Mr. Taft, upon a tempera- 
ture of only 80 degrees when the thermom- 
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old”— Prot. Bell Jtlas It 


our hot home. We would not think of an 
unheated house or office in the dead of 
winter with the temperature near the zero 
pomt, but curiously enough we allow our- 
selves to suffer cruelly from the heat in 
the summer time when the temperature 
rages up in the nineties. Is it not a most 
curious world in which we live? 

We think nothing of spending fabulous 
sums in the winter for our coal supply in 
order to keep warm and comfortable. But 
in the summer we prefer to spend nothing 
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“Piped Cold’’?? Sure! Why Not? Said Prof. Alexander Graham Bell, Inventor of the Tele- 


phone. 
as Here Shown. 


in His Washington, D. C., Residence He Installed a Refrigerator in the Upper Story 
The Cold Aid Descends Thru the ‘‘Pipes,’’ and Chases the Heated Air Out 


Thru the Open Window Tops. 100° F. ‘‘Outside’”’ and 65° F. “‘Inside’’—Tells the Story. It Works! 


eter showed 100 degrees outside. Under 
similar conditions (100° F. outside), I en- 
joyed in my home a temperature of 65 
degrees (the ideal temperature), with a 
delicious feeling of freshment in the air. 

The system proposed by Prof. Bell occu- 
pies very little space. In fact, it could be 
placed very easily in tenement houses util- 
izing the area between the ceiling and the 
roof, as all houses have at least a three- 
foot clearance between these two points. 
No doubt in the future, owners of houses 
will be compelled to install cooling systems. 


ORIGINAL EDITORIAL BY H. GERNSBACK IN 
5 THE JULY ISSUE 


One of the most profound annual sum- 
mer mysteries of the twentieth century— 
at least to the writer—is our hot office or 
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and suffer untold misery in consequence. 
Babies and grown up sick folk die like flies 
by the thousands on account of the heat, 
while we stand by helpless, or rather as 
if we were devoid of all intelligence, while 
the totally unnecessary slaughter goes on 
incessantly. How our grandchildren will 
read with astonishment that for decades 
human beings had their houses piped for 
heat, but had not enough sense to run a 
freezing solution or other freezing agent 
thru the self-same pipes in the torrid sum- 
mer days! 

There might be an excuse for our crimi- 
nal negligence if we had not the means at 
hand to keep us cool and comfortable in 
summer. But we really have all the means. 
all the apparatus; in fact, everything—in- 
cluding : (Continued on page 550) 
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Interesting Photos of Simon CLake’s New Salvaging Ship, the 
‘““Argosy and Argonaut Ill.’’ Left—Simon Lake, the 
Inventor and a Newspaper Writer—Miss Ruth Byers—at the 
Entrance to the Submarine Tube. Center—View of the Sal- 
vaging Units Off Bridgeport, Conn., on the Day of the Tests. 
Right—View from the Deck of the Mother-ship, Showing 
the Pivoted Steel Tube Leading Out to the Submersible Unit, 
on Which the Mast and Fiag Appear. The Cross Indicates 
the Author of the Present Article. The Newspaper Men and 
Other Guests Climbed Down the Tube and_ on Reaching the 
End Clambered into the Chamber. Then Comprest Air Was 


Reclaiming Sub-& 


By JOSEPH H. KRAUS 


A LETTER. 

“We expect to have our first press trial 
of the ‘Argosy and Argonaut’ on Friday 
morning, August 1st. 

“Very truly yours, 
“SIMON LAKE. 
“Dictated but not signed.” 


HIS was a portion of the letter from 

the inventor of the modern sub- 

marine which greeted me not so long 

ago. With August Ist coming on 

the next day, it meant hustle and 
get out. So the two of us, my camera and 
I, departed for Bridgeport. The next 
morning found me at the Stratford Hotel 
with a party of about forty editors and 
cameramen, representing newspapers, pho- 
tograph agencies and motion picture con- 
cerns, all there bright and early awaiting 
our trip to the salvage ships. Not very 
long afterward a short walk brought us to 
the pier to which one of Mr. Lake’s ves- 
sels was moored. A little joking while the 
refreshments were being placed on board, 
the blow of a whistle and we departed for 
the open sea. About one-half hour’s ride 
brought us to the good ship Argosy and 
Argonaut. This is a combination of two 
ingenious devices used for ship salvaging 
and wreck recovering. The “mother ship,” 
about 100 feet long, has a 65-foot tube con- 
nected to it in a little well in the forward 
part of the ship. At the end of the tube 
is the submarine, which is hinged directly 
with it so that entrance may be effected 
thru the tube while the submarine is at 
the bottom of the water. A few trips 
around the vessel while the cameramen 
eround out hundreds of feet of “movie” 
news film and the submarine going thru 
maneuvers, demonstrated to us the ease 
and safety with which the device would 
work. 

The launch which was taking us around 
soon pulled up alongside of the salvage 
vessel. We clambered on board once more, 
all ready for the descent, a demonstration 
of which was to be given in a very short 
time. Mr. Lake then singled out the par- 
ties, four or five of which went down into 
the tube at a time, and each group had 
some of the most interesting stories to tell. 
Altho before starting down I thought songs 
like “Nearer, My God, to Thee” or “Asleep 
in the Deep” would have been very appro- 
priate for the occasion, no one even as 
much as hummed them. We were all too 


Pumped tnto the Chamber to Hoid Back the Water. 





Walking on the 
Ocean’s Bed Without 
a Diving Suite- 
Simom Lake’s Newest 
Invention 


engrost in the surroundings and awed by 
the masterful engineering spectacle around 
us. 

THE DESCENT. 

A hatchway measuring about 3 by 4 feet 
opens into the 65-foot tube, which latter 
tube is well lighted by electric lamps, the 
current for which is supplied from the 
mother ship. Current is likewise provided 
to actuate all the mechanisms in the sub- 
marine, The tube, 44%4 feet in diameter, 
has struts across the bottom. These struts 
are 6 inches apart and assist in getting a 
foothold in the tube. A rail on each side 
helps to hold you in a “hunchback” posi- 
tion. It is necessary, in order to descend 
in this tube, to stoop over, and for safety’s 
sake to go down backward, as a “bump 
on the bean,” as someone called it, is not 
such a pleasant thing to get, and there is 
less chance of “bumping” in walking down 
backward than in attempting to go down 
the other way. Furthermore, the body 
would not have to be bent at such a great 
angle descending backward. Soon the tube 
narrowed, and instead of the rail on each 
side, a large number of steel ribs greeted 
our clutching fingers. Mr. Lake being first, 
directed us to wait a while, and started to 
release the air pressure in the diving cham- 
ber. A hiss of escaping air and dense 
clouds of mist filled the lower end of the 
tube completely. Shortly a massive iron 
door opened, just large enough to admit a 
person’s body. “All in!” and we filed thru 
the opening, or rather crawled thru it. We 
now entered the equalizing chamber, about 
5 feet long and 3% to 4 feet wide. Swing- 
ing the door closed again, Mr. Lake opened 
the valve which admitted air, so that the 
pressure in this chamber would be the same 
as that in the operating chamber. 

“Should you feel deafening in your ears, 
swallow,” were Mr. Lake’s words. Well— 
we swallowed! It reminded me more of 
“evolution” than anything else in my life. 
Have you ever been to the aquarium, and 
noticed the way some of the big fishes gulp 
water so as to oxygenate their blood? 
Well, that was ws. The door into the oper- 
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‘Treasures 


ating chamber now permitted its being 
opened as the air chamber was equal in 
pressure, 

This room is about 9 feet long and 8 
feet wide at its broadest point, and sort of 
triangular in shape. What immediately at- 
tracted our attention was a hole in the floor 
of this chamber. There in front of us was 
a sheet of water about 6 inches deep, per- 
fectly smooth on top with glistening white 
sand beneath. It seemed as tho it had 
been smoothed out and the sand cleaned 
for our reception. A signal, and the sub- 
marine moved forward, the water under us 
passing in slight ripples, and the sand mov- 
ing away quite rapidly. Some of the most 
wonderful seaweed and shells were past, 
which could be seen easily with the use of 
no lights whatsoever, the water being of a- 
beautiful translucent green (it’s mighty 
hard to keep a swimmer out of water of 
that nature). A short time down in the 
operating chamber completed our visit to 
Father Neptune, and we again past thru 
the air-lock in order to give some of the 
others a chance to see this most wonderful 
spectacle. 


HOW THE SALVAGE SHIP WORKS. 


Now a word about the apparatus. The 
Argonaut, which is the mother ship, is 100 
feet long with a beam of about 45 feet. 
It is driven by two 75 horse-power gasoline 
engines. These drive two propellers each, 
one forward and one aft. The propellers 
are so arranged that the forward pair may 
be disconnected, whence each engine drives 
the ship by means of the rear propeller. 
A very complex system of signalling is 
used on this vessel. The devices work by 
electricity or manually, by means of which 
the officer on deck can signal the engineer 
below in the engine room. In this engine 
room also is a 125-volt generator driven by 
an independent engine coupled to it. The 
energy derived from it is used to charge 
storage batteries, which supply the 110-volt 
D.C. for the lights and motor appliances 
used in the “sub.” An air pump operating 
constantly supplies the air pressure for the 
“sub” and maintains a pressure of 75 to 80 
Ibs. per square inch at all times. 

There is another extremely ingenious 
idea which Mr. Lake has incorporated in 
his salvage work. The device referred to 
is a semaphore arrangement on the masts 
of the salvaging ship. This semaphore 
consists of two arms, which are operated 
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from the deck, by means of 
which signals are transmitted 
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placed one at each side, and 
one in the center and below 


to the two smaller vessels 
which accompany the Argo- 
naut, ‘These smaller vessels 
are known as wreck-finding 
vesscls, much speedier than 
the salvage ship (Argonaut), 
and at the same time smaller 
in size. They are likewise 
equipt with semaphores for 
replying to signals. In this 
way Mr. Lake can guide the 
course of the wreck-finding 
vessels without the use of 
wireless. The | submarine 
proper is 22 feet long and 
divided into a motor room, 
opening into the left hinge, 
and an equalizing chamber, 
opening at the right hinge, 
thru which we had to pass in 
order to reach the operating 
chamber up forward. On 
each side and to the rear are 
two ballast tanks; also one 
midway between and below 
these. A large 110-volt mo- 
tor actuates the wheels under 
the submarine proper. This 
motor is controlled from the 
operating chamber, 1. e., the 
forward-most chamber of the 
submarine, and 1s lhkewise 
steered from this latter cham- 
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ber. By its means the Ar- 
gosy, or submarine proper 


can rest on the bottom of the 
ocean. These traction wheels 
under the submarine may be 
steered in any direction, and 
the mother vessel may, by 
this means, be drawn along 
by the action of the subma- 
rine itself, the submarine 
having the mother ship in 
tow, so to speak. Entering 
the right equalizing chamber 
from the tube, there 1s a 


yard. 
Years. 


sents an 


Massive w ino Coot Which “ta pnorn. Conn 
seems strong enough for a 
safe) with heavy latches, Depth of Fifty Feet. 


The door in the equalizing 
chamber is closed and com- 
prest air 1s admitted slowly 
so as to allow the body to 
become accustomed to the in- 
crease in atmospheric pres- 
sure. When this is done gradually there 
is no grave risk. 
Some notion of what a difference in air 
pressure may make can easily be under- 
stood when one realizes that every foot be- 
low the water level there is an increase of 
43 pound on every square inch of the body 
surface, which means an increase of 1,376 
pounds for the entire body. Under normal 
conditions, the body is subject to a pres- 
»sure of 14.7 pounds per square inch, which 
is atmospheric pressure. At a depth of 
150 feet the pressure is more than four 
times that to which we are accustomed, and 
is an additional 6474 pounds per square 
inch, or 32,250 pounds increase on body 
over atmospheric pressure. Under these 
circumstances the blood is 
from the surface of the body, the veins be- 
come deplete of blood, and a= greater 
amount of blood 1s forced into the arteries, 
hence causing the heart action to be of 
necessity a good deal stronger in order to 
force the blood thru the contracted arteries. 
For much the same reason, a deafening 
sound is produced. This is due to the fact 
that air pressure on the diafram of the ear. 
(tympanic membrane) causes an inward 
depression of the diafram 
The Eustachian tube which connects the 
middle ear with the buccal cavity, normally 
closed, opens a slight fraction of a minute 
during each swallow, and by this means 
allows for an equalization of the air pres- 
sure on both sides of the tympanic mem- 
brane. That is the reason Mr. Lake gave 


ing Up to the Construction of the Kiel Canal. 
Before the War, by the German Hydrographic Office. 
marine Salvaging Scheme, Which He Has Successfully Demonstrated, Repre- 
Is Expected to Reclaim 75 Per Cent of the 
$6,000,000,000 Worth of Ships and Cargo Lost During the War. 
Lake, the Inventor of What for a Better Name Might Be Called a “‘Salvaging 
Submarine,’’ Gave His Demonstration Off Penfield Reef, Near Bridgeport 
He Declared that It Would Be Just as Successful 
Tests Have Been Successfully Made ata 
The Salvaging Submarine Really Consists of Two 
The Argonaut Is the Mother Ship and 
the Argosy the Submarine Attachment or Submarine Tube that Can Be 
Lowered or Raised by Means of Powerful 
A Larger Vessel with a Tube 300 Feet Long Is Being Planned for Use in 
One of the First Vessels to Be Salvaged Will Be the Bark 
‘‘Hussar,’”?’ Which Was Sunk in Hell Gate, N. Y., During the Revolutionary 
War with a Treasure of $5,000,000 in Gold on Board. 


Invention that 


the Waters Were 300 Feet Deep. 
Boats, the Argosy and the Argonaut. 


Deeper Waters. 
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A Remarkable “Pre-War” Caviar Map of the World’s Greatest Ship Grave- 
The Wrecks Pictured Have All Occurred During a Period of Fifteen 
This Great Loss of Shipping Was One of the Principal Causes Lead- 
This Chart Was Prepared, 
Captain Lake’s Sub- 


us orders to swallow on opening the valves, 
which would increase the pressure to that 
of the water at that depth. Even at depths 
of 40 to 45 feet the sudden descent may 
prove dangerous, and a too hasty ascent 
may be followed by intense bleeding of the 
nose and ears, and perhaps a more dan- 
gerous hemorrage in the body. All trou- 
bles of this nature are due, as we have said, 
to hasty ascent or descent. There are sev- 
eral pathological reasons for death, which 
may result from causes such as these, but 
as that is more a matter for the medico, it 
will not be discust in detail here. 


THE OPERATING CHAMBER, 


This chamber is divided up into a for- 
ward portion and the controlling portion. 
Up forward is the Aquascope, or under- 
water telescope, by means of which one can 
see out into the water. That is to say, the 
Aquascope is a large glass door, which will 
allow a person to look thru it or open it 
and get out and walk, so to speak. There 
is a depth of 6 inches of water from the 
interior of the chamber to the bottom of 
the ocean or deck of the vessel when the 
submarine 1S 1n position, so it’s just as easy 
to walk here without getting any wetter 
than if wading ina brook. In this chamber 
likewise is a telephone, which communi- 
cates with the deck of the “mother vessel,” 
as are likewise controls for all operations, 
such as derricks, degrees of air pressure 
and signals. In the aft portion of the sub- 
marine are three air tanks, which are 
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Altho Simon 


Engines on the Mother Ship. be 


the other two. It is only nec- 
essary to allow the water to 
pass into these containers, 
and the increase in weight 
will carry the submarine to 
the bottom, or anywhere 
midway between. It may 
likewise be forced out and 
the submarine made to rise 
to the surface. 

The tube itself is hinged in 
such a manner that an up and 
down motion does not mate- 
rially affect the submarine, 
neither does the side to side 
motion of the mother ship 
have any effect. A sort of 
universal joint, very power: 
fully constructed, holding the 
tube in position, while ropes 
connected to the pulley blocks 
on the deck prevent the tube 
from rocking either way to a 
great extent, due to the fact 
that these blocks in turn con- 
nect to springs. 

Is salvage practical com- 
mercially? Well, let us quote 
a few cases. La Lutine, an 
old hulk of a British frigate, 
sailed from Yarmouth Roads 
for Hamburg on October 9, 
1799, carrying a large amount 
of treasure in the form of 
gold and silver bars and coin. 
She struck a sand bank at 
the entrance of the Zuyder 
Zee and was lost. The mini- 
mum estimate of the coin on 
board is valued at $2,085,335. 
All attempts to recover the 
treasure have been futile, or 
nearly so (only $500,000 hav- 
ing been reclaimed), altho 
its location is exactly known. 
Inasmuch as the position in 
which she lies is an exposed 
place, divers have been unable 
to recover the cargo. - Vessels 
around Hell Gate and other 
treacherous Atlantic ports can 
easily salvaged—or at 
least their cargoes salvaged. 

As for salt water spoiling 
cargoes, Mr. Lake has recov- 
ered cotton which has been 
submerged from two to five years, noth- 
ing but a very slight portion having been 
spoiled. Silk has likewise been recovered. 
Hardly any article decreases in value, even 
tho lying at the bottom of the ocean for a 
long period of time. Not only may car- 
goes of this nature be recovered, but also 
coal, a special device being utilized in this 
case, It will be noted in one of the photo- 
graphs that a well runs down thru the 
center of the submarine. In this well is 
placed a hose running to a_ centrifugal 
pump, located on the deck of the mother 
ship. Nor does this pipe call for the ser- 
vices of a diver, as it can be brought into 
position by means of either an electric 
winch, or by lowering the submarine over 
the space where the coal is to be pumped. 
Mr. Lake’s present vessel is, of course, by 
no means a large salvaging ship, nor will 
its operation be as cheap as a much larger 
vessel capable of doing much more work. 
Coal has been recovered from the bottom 
at an actual cost of less than 5 cents a ton, 
15 tons having been recovered in a minute. 
It has been said that coal submerged in 
salt water is a good deal better than coal 
which has been left in the open, inasmuch 
as it burns away almost entirely, leaving 
a pure soft white ash. Hence many house- 
wives sprinkle salt over their fires to make 
them brighter. 


A very wonderful method of salvaging 
sunken ships has also been conceived and 
worked out by Mr. Lake. 
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“Psychical Phenomena’ 


With Scientific Instruments 


By HEREWARD CARRINGTON, Ph. 10. 


T is generally conceded that Aristotle 
possest the greatest single intellect the 
world has ever known; yct any school- 
boy today knows more of the structure 
of our universe than did Aristotle! 

jinesreason for this is that Science has 
more fully penetrated the secrets of Na- 
ture, and we now know approximately the 
constitution of matter and a good deal con- 





Ina 
tigate the Psychic Phenomena. 


‘‘Power”’ Successfully Prest the Key, 


on the Revolving Drum. 


cerning life and mind. How has this 
progress been possible? Only in one way. 
Improvement in the mechanical instruments 
by means of which we study Nature. We 
might “speculate” as to the constitution of 
matter for a thousand years, but we should 
never have arrived at our present positive 
knowledge had it not been for the delicate 
and sensitive instruments which are today 
in the hands of the physicist and the chem- 
ist, and employed by him in his laboratory. 

Doubtless much the same law will be 
found to apply in the realm of “psychics.” 
Until we can apply definite “laboratory 
methods,” and study psychical phenomena 
by means of physical instruments far more 
delicate than our senses, it is probable that 
the present state of things will continue to 
exist; but it is my firm belief that, were a 
labcratory fitted up with physical and elec- 
trical apparatus, suitable for this work, and 
if we could by their aid study a promising 
case of “psychic” or “mediumistic” phe- 
nomena, we should (within ten years or so) 
arrive at some definite conclusions! We 
should then know something about the 
laws and conditions under which 
telepathy, clairvoyance, telekinesis 
(the movement of objects without 
contact), et cetera, operate, and not 
until this is done, I believe, will such 
positive conclusion be reached. 

Of course the reader may object, 
just here, that I am assuming such 
phenomena to be true—while the 
tendency of many present-day scien- 
tists is to regard them as unreal, hal- 
lucinatory, and the result of fraud. 
J cannot spare the time in the pres- 
ent article to argue the point. While 
I admit freely that a very large per- 
centage of such phenomena are so 
produced, and while I freely admit 
that probably 98 per cent of so- 
called “mediums” are fraudulent; I 
am equally emphatic in declaring that 
a residuum of genuine phenomena 
exists—that supernormal manifesta- 
tions do occur, and that everyone 
who investigates carefully enough and 


Series of Séances Conducted in Naples, 
the Apparatus Here Shown Was Used to Inves- 
The Psychic 
Thru a 
Cover, and Caused the Magnet Needle to Record 


Arm Account of Some 
Recent Researches Im 
Winis Field of Imquiry 


long enough will find them. This has been 
not only my own experience, but that of 
every person who has investigated this 
subject with an impartial mind for any 
length of time. As Sir Oliver Lodge 
said, in writing of this very question: 

“The result of my experience is to 
convince me that certain phenomena, 
usually considered abnormal, do belong 
to the order of Nature, and as a corol- 
lary from this, that these phenomena 
ought to be investigated and recorded 
by persons and societies interested in 
natural knowledge.” 

Based on this conviction, Str Oliver 
Lodge wrote, as far back as 1894, in a 
paper entitled “On Some Appliances 
Needed for a Psychical Laboratory”: 

“If the investigations are to go on 
easily and well, special appliances must 
be contrived and arranged conveniently 
for use, precisely as is done in any prop- 
erly fitted laboratory. It has already 
doubtless been realized that one of the 
needs of the future ts a psychical labora- 
tory, specially adapted for all kinds of 
experimental psychology and_ psycho- 
pPliysics: <0 3 . 

Sir Oliver Lodge suggested at the time, 
among other necessary appliances, a deli- 
cate registering balance,—so adjusted that 
it would record the medium’s weight, un- 
known to her, at all times during the séance 
—the fluctuations in weight, if any, to be 
recorded on a revolving drum. Means 
ought also to be provided for studying 
the temperature, pulse, muscular exertion, 
breathing, etc, etc. The lighting of the 
room should be carefully attended to and 
capable of the slightest gradation. Means 
should be provided for obtaining moving 
pictures of the séance from without the 
room, unknown to the medium. Were the 
sittings held in complete darkness, these 
photographs could be obtained by means 
of ultra-violet light, with which the room 
might be flooded. In addition to these 
devices, we may add others—such as X-ray 
tubes, high-frequency currents and a deli- 
cate field of electric force,—while instru- 
ments for testing the ionization of the air 
(if it exists) in the immediate vicinity of 
the medum, during a séance, should also be 
employed,—together with the more strictly 


A Sample of the Tracings Obtained By Psychic Powers 
g. 2. 


Acting On the Apparatus Shown At F 
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psychical mstruments and devices which 
have been utilized of late years. 

Electrical apparatus fas, in fact, been 
utilized on several occasions to test so- 
called “psychical mediums” in the past. Ital- 
ian investigators, particularly, have excelled 
in this. In a sertes of seances conducted 
in Naples, the following apparatus was em- 
ployed. (Fig. 1.) 

A telegraphic key (b) was connected by 





Another Form of Psychic Force Recorder. 

Here the Pressure Exerted On the Rubber 

Cap “d’’, Thru the Cloth ‘‘g’’, Caused the 

Liquid in Cylinder ‘‘a’’ to Move Downward 

and Actuate the Manometer Needle ‘‘e’’, 

Which Traced the Variations On a Revolving 
Drum “*t". 


wires (a,a) to a battery (d) and to two 
screws, connecting them with an electro- 
magnet (e) to the opposite end of which 
was attached a needle. The point of the 
needle touched a revolving drum (f), with 
a smoked surface, driven by two interlac- 
ing, cogged wheels. The whole of this 
registering apparatus was enclosed under a 
glass bell-jar (g). The telegraphic key 
itself (b) was covered by a cardboard box 
(c). The “powers” manifesting were asked 
to press the telegraphic key without tearing 
the cardboard box (that is, thru it). When 
the key was deprest, this would be instantly . 
communicated to the electro-magnet, and | 
cause the needle to oscillate,—these oscilla- 
tions being marked upon the smoked sur- 
face of the revolving drum. A number of 
successful tests were conducted by means 
of this apparatus. 

A variation of this was then employed 
(Fig. 2). A cylinder filled with water '(a) 
was connected by means of tubing (b) to 
a U-tube, or manometer (c), filled with 
mercury. Upon the further side of this 
tube floated a bent wire (e) inserted into a 
small cork. The point of this wire, again, 
was so adjusted as to come into contact 
with the smoked surface of a revolv- 
ing drum (f), driven as before. The 
top of the cylinder (a) was covered 
with a rubber cap (d), and this 
whole apparatus was inserted under 
a wooden box (¢g) having a cloth top. 

Now, if the rubber covering (d) 
were prest upon, this would force 
some of the water, in a, along the 
tube, b, and the added air-pressure 
would depress the column of mercury 
in the manometer, causing the float- 
ing needle to rise on the opposite 
side, and scratch upon the revolving 
drum. Fig. 3 shows some of the 
tracings which were obtained in this 
way—the force acting thru the cloth 
top, g. 

The instruments thus recorded a 
definite physical, intelligent force. 

It may interest my readers to 
know that, at the time of his death, 
M. Curie,—who had been completely 

(Continued on page 566) 
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constantly and give very little thought 

as to the actual working of it. Just 
how many people know what happens when 
you throw your voice into the transmitter 
of the modern telephone? Very few, Il 
warrant. By means of the drawings, the 
transmitter is very clearly shown in detail, 
and the voice may be traced from the time 
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ing attached to B, also vibrates in syntony 
with the air vibrations, and therefore the 
contact between the carbon granules and 
the carbon disc varies in proportion to the 
force of the air waves striking against the 
diafram. As a consequence of this action, 
the electrical resistance between the carbon 
disc and the carbon granules varies with the 
strength of the air waves. 
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‘“‘How the Telephone Talks’? Is Here Illustrated in Diagram and Picture. ‘This Shows, 


of Course, Only a Few of the Actions Occurring in ‘‘Telephoning’’—In Fact the Action Here 
Taking Place Occupies But a Fraction of a Second. 


it leaves the mouth until it goes into the 
line thru the transmitter. The whole opera- 
tion, of course, takes place almost instantly. 

Fig. 1 is the detailed construction of the 
transmitter. A is the mouthpiece; B is a 
very sensitive iron or mica diafram; C a 
carbon button and disc attached to the dia- 
fram B; D is a small box filled loosely with 
carbon granules. 

When you speak, the resulting air waves 
set up by your voice impinge against the 
diafram B, which vibrates in exact tune 
with the air waves. The carbon disc C, be- 


Consider Fig. 1, which shows schemati- 
cally the telephone transmitter or murcro- 
phone as well as the receiver, reproducing 
the spoken word, and which was employed 
in the manner shown by the Bray Studios 
in making an animated film story entitled 
“How the Telephone Talks.” 

Fig. 1 shows the exact instant that the 
mouth starts to open when a vocal air 
wave is set up as indicated by the curved 
dotted lines. The air waves tend to ex- 
pand spherically whenever possible, and 
the vibrations or rings representing the air 
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waves expand rapidly (the velocity of 
sound thru air being about 1,100 feet per 
second), and, as will be evident, the ex- 
panding air wave will, in the fraction of a 
second, reach the tightly stretched micro- 
phone diafram just inside the mouthpiece, 
to which is attached one of the carbon elec- 
trodes forming the carbon granule chamber. 
This stage of events in the story of the 
telephone is illustrated at Fig. 2. Here the 
first ripple of the expanding air wave 
propagated from the vocal organs and 
mouth of the speaker, is just impinging 
against the diafram and causes it to bend 
inward as shown. When the mouth first 
starts to open, Fig. 2, the air waves are 
quite weak. The movement of the micro- 
phone diafram and the carbon electrode at- 
tached to it is consequently slight, as well 
as the change in the current thruout the 
circuit to the receiver at the other end of 
the line. At this stage it is well to look at 
the receiver, Fig. 2, in which we see that 
the diafram has been attracted inward, or 
toward the electro-magnet core, by the in- 
creased strength of current caused by the 
reduction in the resistance of the carbon 
granules in the microphone. Simultane- 
ously an air wave corresponding in fre- 
quency and pitch to that originated by the 
speaker at the transmitter end of the cir- 
cuit, is thus produced by the movement of 
the receiver diafram. As becomes evident, 
the strength of the reproduced sound or air 
waves which eventually leave the receiver 
diafram, causing the mechanism of the ear 
to respond in the well-known physiological 
manner, will be exactly proportionate to 
the strength of the original sound or sounds 
at the transmitter. 

At Fig. 3, the speaker’s mouth has, a few 
seconds later, opened wider and the speech 
waves are louder and more powerful. 
These stronger air waves strike the micro- 
phone diafram thru the mouth-piece and 
cause it to move in a still stronger manner, 
which in turn causes a greater compression 
of the carbon grains, as shown in Fig. 2, 
and the receiver diafram is attracted or re- 
pelled with proportionately greater effect. 
If a medium strength sound is produced by 
the speaker at the transmitter end of the 
circuit, then the sound reproduced at the 
listening end would be a medium strength 
sound also. 

Fig. 4 shows one case of a full, loud 
voice condition on a telephone circuit. The 
full vocal power air waves set up by the 
speaker opening his mouth to the normal 
maximum strike the microphone as shown. 
The carbon grains are in turn comprest to 
a greater extent, more so than in Fig. 3, 
and the current in the circuit is now intensi- 
fied decidedly, owing to the porportionately 
greater change in the resistance of the car- 
bon grains, and the receiver interprets these 
changes very faithfully. The greater varia- 
tions of the current in the transmitter-re- 
ceiver circuit affect the receiver magnet by 
passing around the coil of wire wound on. 
the end of the magnet as shown, and these 
powerful changes are instantly communi- 
cated to the diafram, attracting it with 
great vigor, so that it almost touches the 
magnet poles in some cases. The diafram 
now vibrates back and forth with maxi- 
mum movement, giving forth sonorous air 
waves corresponding to the waves orig- 
inated at the transmitter. The human ear 
held close to the receiver interprets the air 
wave vibrations in the well-known manner, 
and thus we hear once more the voice of 
the speaker transmitted perhaps over sev- 
eral hundred or several thousand miles of: 
telephone wire, reproduced in our very 
presence, mysteriously—yet very simple, 
when you know how it is done. 
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HE new Dey Electric Automobile 
here illustrated created a mild sen- 
sation some time ago, and in an in- 
terview with Dr. Charles P. Stein- 
metz, the latter made the statement 
that Mr. Dey had solved the problem of the 





The New Gasoline-Electric Automobile Which Its Inventor—Harry E. Dey, Seen 
at the Wheel,—Expects to Sell at $500.00. At the Left—Dr. Charles P. Steinmetz, 
the Famous Electrical Engineer, Who Believes Mr. Dey has the Best Idea Yet 
The Storage Battery Is Charged While Running. It 


in Electric Automobiles. 


$500.00 electric automobile. This car has 
many points of novelty over other vehicles. 
It naturally follows that such must be the 
case in order to cut the weight and cost 
of the lightest and cheapest electrics now 
on the market in half; and at the same 
time not reduce the factor of safety, or 
the size of the car, which has the same di- 
mensions as the Ford. 

Its most revolutionary feature is the 
motor, which has both its armature and 
field magnet rotatable; one element con- 
necting with one driving wheel thru a pair 
of reduction gears, while the other element 
connects in a similar manner to the other 
wheel. This arrangement produces a per- 
fect differential substitute; and, in addition 
to saving the cost and weight of this com- 
plicated piece of mechanism, it increases 
the capacity of the motor 100 per cent for 
a given rotative speed, for the parts revolv- 
ing in opposite directions cut the magnetic 
lines twice as fast, thus producing the re- 
sults of a motor of double the velocity; be- 
sides this also adds to the electrical eff- 
ciency. The weight of this motor is still 
further reduced by turning it inside out, 
as it were; the armature, which is a toothed 
Gramme ring, encloses its field which has 
six poles, all energized from one coil. The 
field design is ideal for low field losses and 
light weight; its total weight, with shaft, 
being less than 20 pounds. Its iron por- 


tion is well adapted for drop forging. The 
total weight of the motor, which has a ca- 
pacity equal to the standard automobile 
motors weighing 150 pounds, and upward, 
is but 51 pounds. 





The ‘‘Dey” Electric Auto Motor—at Left, the “Revolving Field’’— 
at Right, the Revolving Armature and Internal Commutator. 
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The motor is centered on the center line 
of the axle. An eccentric, of 7/32 inch 
throw, is fixt to the outer end of each 
shaft; an internal gear is carried by, and 
rotates upon, the field shaft eccentric, a 
roller bearing taking care of the friction. 
An external 
gear, con- 
centric with 
the shaft, is 
keyed fast 
to the sta- 
tisoel aor 
housing and 
meshes with 
the internal 
gear; the 
latter con- 
mects by 
means of a 
flexible 
joule t-< 
shaft, prac- 
tically a 
fia acto nee 
axle, to the 
wheel hub. 
will be 

noted that 
only one of the gears is rotatable, the 
other one being held’ absolutely rigid. At 
the armature shaft end the construction 
differs by mounting the external gear, in- 
stead of the internal one, upon the eccen- 
tric, and keying the internal one to the 
housing. From this 
point the construc- 
tion duplicates the 
other end. When 
the internal gear is 
the rotative element, 
as at the field shaft 
end, the direction of 
rotation remains un- 
changed between the 
motor and the 
wheel; but with the 
external gear as the 
rotating member, as 
used at the arma- 
ture end, the direc- 
tion. is reversed, 
The opposing direc- 
tions of the arma- 
ture and field mag- 
net are thus recti- 
fied without re- 
course to interme- 
diate gears. The 
internal gears are 
3% inches pitch di- 
ameter and the external 31/16; this gives 
a reduction ration of 7% to 1. 

This car can well be termed the nutless 
car, there being so few used in its con- 
struction; all the surfaces are free of any 
bolt head projections. As the current is 
taken into the motor 
by means of - slip 
rings there is no ne- 
cessity of disconnect- 
ing wires when re- 
moving motor. 

The experimental 
car was designed with 
a hand operated con- 
trol and wheel steer- 
ing. It was found in 
testing this out in 
heavy traffic, how- 
ever, that hand con- 
trol and wheel steer- 
ing do not make 
a desirable combina- 
tion, for in an emer- 


Vehicle. 
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Combination Gas--lectric Car 


gency both hands are required upon the 
wheel; and in addition there is a time ele- 
ment involved in shifting the hand from the 
wheel lever that cannot be permitted. In 
the latest design the control is very similar 
to that of a gas car, with the shifting of 
gears left out. For speed variation a foot 
lever is used in a manner identical with 
that of the clutch lever; when the toot is 
removed the car runs at full normal speed; 
a slight pressure inserts resistance, produc- 
ing the cquivalent of a slipping clutch; as 
the pressure is increased resistance is added 
by infinitesimal steps, until finally the cur- 
rent is completely shut off; further move- 
ment coyverts the motor into an electric 
brake, and an extreme movement applies 
the mechanical brake. There is besides an 
additional emergency brake and also the 
ability to reverse the motor, thru resistance, 
for that purpose. An accelerator pedal, 
acting upon the field, increases the speed to 
30 miles per hour, or more. Another lever 
provides “Forward,” “Reverse” and “Neu- 
tral”; it is interlocked with the speed con- 
trol, so as to shift only when there is re- 
sistance in the circuit or the motor is en- 
tirely cut off. The ability to reverse while 
the power is still on (thru resistance) pro- 
vides quick manipulation for “seasaw” 
work. 

On down grades the motor will recharge 
into the battcry at speeds as low as eight 
miles per hour; and the car speed will auto- 
matically slow down as the grade increases; 





The Rear Axle and Electric Motor Propelling the New ‘‘Dey”’ Electric 
It is Twice as Efficient as the Ordinary Electric Auto, 
Owing to the Fact That Mr. Dey has Designed His Motor to Have 
the Field and Armature Both Rotate. 
Speed’’ and Reduces the Weight of the Motor. 

Battery Is Smaller Than in Any Other Machine. 


This Doubles the “Torque 
Also the Storage 


thus making the driving unusually safe. An 
increase of speed may be obtained at any 
time, however, by means of the accelerator. 

The storage battery is carried beneath 
the floor, attached to the truss rod posts. 
This permits the body to be used exclu- 
sively for passengers and luggage; and also 
avoids all troubles due to spilled electrolyte. 
The method of suspension is such that the 
battery can be readily lowered to the floor 
by one person, and the top is accessible for 
adding water by lifting a trap door in the 
floor. This location is ideal for small 
power consumption, and gives a very low 
center of gravity that conduces to an easy 
riding and safe car. 

While light weight has always been a 
hobby with the inventor, he does not be- 
lieve in obtaining it at the expense of re- 
liability or a limited sphere of action. One- 
half of the total weight of a car should be 
charged against the battery; this will pro- 
vide power in excess of 100 miles per 

(Continued on page 562) 
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FANKHAUSER, JR. 


Late of the 56th Regiment of Engineers, U. S, A., Only Searchlight Regiment in the A. E. F., 


HE author wishes to state that the 

following is an account of some of 

his personal experiences with the 

56th Searchlight Engineers during 

six months of active service in 
Flanders. 

After the usual cross-country tour of 
France a la box cars (always labeled 8 che- 
veaur, 40 hommes, meaning 8 horses, 40 
inen), and a week’s pleasant (?) sojourn 
imma test (1) ‘camp, Co. F. arrived at 
Champigny, near Langres. It was here 
that we were to receive our training in the 
gentle art of bag- 
ging Hun ’planes. 
Our searchlight 
training was 
merely a continua- 
tion of “squads east 
and squads west,” 
punctuated at fre- 
quent intervals with 
the refreshing (?) 
pastime of manicur- 
ing¢ France with 
pick and shovel. 


But there is an 
end to all things. 
One fine afternoon 
early in August, 
1918, found = ime, 
with six others 


from Co, F., at. S.3., 
S.3 being the official 
title of one of a 
series of English 
searchlights strung 
along the “India 
rubber” line near 
Lille. There we 
Featned what a 
searchlight really 
Was for, We 
couldn’t help it. 

@hat evening, 
shortly after dusk, 
“Jerry” started over 
in his giant bomb- 
ing "planes to get 
the big steel plant just behind us. We 
wanted to leave the immediate vicinity 
“toute suite,’ but no! We were informed 
by the hilariously amused ‘“Tommies” in 
charge that we not only had to stay there, 
but had to shine a big sixty centimeter light 
right on “Jerry.” We protested that he 
could hit us quite easily enough without 
our “advertising” our location. But once 
again—no! We had it all wrong. The 
sergeant ordered us to take action. We 
got the light on a big Gotha and immedi- 
ately down came six bombs! Wang-o!! 
and then some. The jar of the first blew 
the arc out in the light and the rest blew 
out all our ambition and desire to be “de- 
fenders of Democracy.” 

Atter our first scare it wasnt so bad. 
We learned that a searchlight is a very 
poor target, even tho it is somewhat con- 
spicuous. After that it was just a thrill- 
ing game. “Jerry” was an awful coward 
when it came to the limelight stuff. He 
preferred to work in the dark. Just as 
soon as we got him into the beam he in- 
variabiy dropt his presents and made tracks 
for home. That is, he tried to. He did 
not always succeed. Our three-inch A.A.’s 
soinetimes interfered. (A.A. in plain 
United States means “anti-aircraft.”) 

The three-inch guns were another little 
diversion for us. We had frequent prac- 
tical illustrations of the law of gravity 
much in the same manner that Newton first 
observed it. Only our apples were made of 
steel, Said apples being originally intended 


Did the German 
Airplames lLikKke the 
Allies’ Searchlights? 
Yes They Did—NOT! 


for “Jerry.” He being directly over our 
heads, and aforesaid steel failing to reach 
its objective, it returned to us by the short- 
est possible route. A straight line. (Busi- 
ness of digging out tin lids in a hurry.) 





Actual Photograph of a German Bombing ’Plane Caught in the Shafts of Allied Searchlights. 

This Photo Was Taken From an Allied ’Plane. ‘‘Jerry’? Was Tickled Silly to Have His Path 

iluminated: Yes, He Was—and Showed It by Dropping 100-Pound ‘‘Forget-Me-Nots” on the 
Searchlight Crews—Fine, Only They Made Such an Awful Noise When They Landed. 


Our parabaloid sound locators would tell 
us when a ’plane was coming and give us 
the bearing, then I, being wheel man, would 
send the long finger of light searching out 
into the blackness, looking for “Jerry.” 

The alarm was always given “Jerry up,” 
and when we heard that, there was “action” 
and lots of it. I’ll say so. 

Each light had quite an elaborate tele- 
phone system, with lines running to sev- 
eral “spotting” posts and connected with all 
the other lights and gun sections thru a 
central telephone exchange. 

This telephone system was a fine idea. 
The only thing wrong with it was the fact 
that the French farmers had a strange 
fondness for double-strand, cotton covered 
field telephone wire, and we never could 
convince them that we did not put the 
wire down for them to play with or build 
fences with. Otherwise the system was 
fine, and gave us many hours of diversion 
repairing it. Especially after a line had 
been plowed, harrowed and scraped for an 
afternoon or so. 

The third night out I bumped up against 
the real English alphabet. I was on. duty 
at the ‘phone board. S.4 rang in and this 
is what I got: “Esses 3? Message to 
Lieutenant Ac-ac-esses 4, Eight pip- 
emma, eight oblique fifteen oblique eigh- 
teen. Esses-e-n-don emma-e-esses-esses-ac- 
g-e t-a-ac-don-j-u-t-e-n-t a 

That was enough for me. I thought the 
whole B.E.F. was shell-shocked. I went 
for help. My mistake. It was only the 
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usual “Pip Emma” system. The system of 
spelling used in all telephone communica- 
tions in the B.E.F. Certain letters that 
are apt to be confused with others are 
given a special pronunciation as, s 1s pro- 
nounced “esses,” p is “pip,’ m is “emma,” 
dis ‘don,’ bis “beer.” ais acm 

I finally got the main idea of the thing, 
but never used it. When we “Yanks” used 
the ’phone we talked United States, not 
English. 

But taking it as a w(hole) an A.A.S.S. 
emplacement isn’t half bad—providing it 

ay doesn't rain and 
there are no rats 
and no cooties, and 
you don temind 
sleeping in mud 
and—oh, well, if 
you like that sort 
of thing and don’t 
care particularly 
whether you sleep 
or not. 


SEARCH - 
LIGHTS AND 
SOUND DE- 
TECTORS IN 
THE A. E. F. 
—A COR- 
RECTION. 
We publish here- 
with a correction 
from the War De- 
partment, office of 
the Chief of Engi- 
neers, Washington, 
D. C., concerning 
our article on page 
310 of the ELrectrt- 
CAL EXPERIMENTER 
for August, 1919, 
entitled ““Locating 
Airplanes in Night 
Fighting.” To quote 
Captain James O. 
Jensen, Corps of 
Engineers, U. S. A., 
In the third column 


wit, 1 ee 


in his communication: 
it goes on to say: 

These powerful searchlights, besides be- 
ing available for enemy spotting, are also 
much used as a means of signalling. This 
is one branch of the Signal Corps’ work | 
which has proven one of the big factors in 
helping to win the war. 

The particular work described in the arti- 
cle is a function of the Corps of Engineers, 
and was not and is not handled by the 
Signal Corps. 

The 56th Regiment of Engineers consti- 
stuted all the searchlight personnel in the 
A. E. F., and was the only organization en- 
gaged in using searchlights and sound de- 
tectors to combat enemy night flying ’planes. 


EX-SOLDIERS, ATTENTION! 


We want to publish some more articles 
similar to that appearing on this page by 
Mr. Charles K. Fankhauser, Jr., describing 
personally some first-hand experiences with 
the American Expeditionary Forces. Of 
course such articles intended for publica- 
tion’ in the ExvectricAL ExprerRIMENTER 
should deal with more or less scientific 
phases of military life in France. Not 
only do we extend this invitation to all 
ex-military men, but also‘to the sailors of 
the sea. There is many a good tale to tell 
based on facts, we are certain, from the 
many personal experiences we have heard 
related by our friends who went overseas 
from time to time. 
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SERIOUS attempt to get into com- 

munication with the planet Mars 

was made at Fort Omaha on Sun- 

day, July 13, when Prof. Avis Todd 
of Amherst, accompanied by Capt. Leo 
Stevens, head instructor of the balloon 
service of the War Department, tried to 
send a balloon to the highest point ever 
reached. Capt. Stevens holds the world’s 
record of 29,500 feet, made at Franklin, 
Pain 1912. 

Prof. Todd has perfected instruments 
upon which he has been working for years, 
is the report from Fort Omaha, and with 
these he hoped to get into communication 
with the people of Mars, providing he could 
get far enough away from the earth’s at- 
traction. 

Six years ago Capt. Stevens took Prof. 
Todd to a height of 22,000 feet, but his 
effort then to communicate with Mars 
failed. Five years ago Prof. Todd went 
to the Andes in South America for the 
same purpose but failed again. 

One of the Government’s big spherical 
balloons was used. 


WHAT SIR OLIVER LODGE SAYS. 


Communication with other planets by 
wireless telephone is not regarded by Sir 
Oliver Lodge, one of Britain’s most emi- 
nent scientists, as a possibility too fantastic 
to be summarily dismist by savants. 

Projection of a stream of electrons 
across the spaces of infinity by employ- 
ing the vacuum relay or “audion” and 
utilizing ultra-violet light or the X-ray— 
these and other equally marvelous visions 
are conjured up by Sir Oliver in an article 
in The Mail, of London, under the caption 
of “Shall We Talk to Other Planets ?” 

Sir Oliver Lodge is inclined to believe 
that some simpler and more direct mode of 
transfer of ideas will be developed, but he 
does not censure William Marconi for his 
enthusiasm as to the possibility of inter- 
planetary communication by wireless tele- 
phony. 

“The wonders of wireless telegraphy and 
wireless telephony,” says Sir Oliver, “are 
the outcome of researches in pure science 
which were originally initiated and pursued 


U. S. A., Sailed Martian-ward 
Some Moons Ago in a Large Army Balloon, 
in Order to Try Out Some of His Newest 
American-Marsotonian Wigwags cn the In- 
habitants of that Planet— 
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with no thought of practical application. 

“By combining all that was known about 
oscillating electric circuits and about the 
emission of electric waves in accordance 
with Maxwell’s theory, the problem of 
tuned or selective wireless telegraphy was 
solved, let us say, in 1897, Researches ini- 
tiated by Crookes, and others, and devel- 
oped by J. J. Thomson, have been prest 
into the service; and, first by Professor 
Fleming and then by others, have greatly 
improved the receiving capacity to wire- 
less stations, so that it is possible m Amer- 
ica, with quite a small receiving area, to 
hear the great high powered radio stations 
in Europe. And _ recondite mathematical 
investigations have proved that hearing at 
the Antipodes ts far from theoretically im- 
possible. 


THE EFFICIENT AUDION FOR INTER- 
PLANETARIAN RADIO. 


“In free space there are no such disa- 
bilities; as are met with in the cramped 
space of a submerged cable, and speech, 
said to be of remarkable distinctness, can 
be reobtained from electric oscillations 
which have encountered nothing more per- 
turbing than the air. Air does not help— 
so far as it acts it hinders; vacuum would 
be better, but the ether is sufficiently forci- 
ble to overpower minor obstructions, and 
it ts found capable of transmitting securely 
and squarely whatever is ingeniously given 
to it and still more ingeniously received. 

“The main instrument made use of for 
this purpose is the vacuum relay (audion) ; 
and the essential power which has been 
harnest both for sending and for receiving, 
is the extraordinary mobility and tracta- 
bility of the little electric units or elec- 
trons which are given off by matter under 
certain conditions in great numbers, which 
fly with incredible speed approaching the 
velocity of light, and which in a sufhciently 
high vacuum are beautifully amenable to 
control. 

“Electrons in motion constitute an elec- 
tric current and a stream of them can be 
deflected either by a magnet or by an elec- 
tric charge brought near them. Suppose, 
then, that an oscillating electric charge, 
oscillating in correspondence with the vi- 
brations of the human voice, is brought 
into the neighborhood of a stream of elec- 
trons, this stream can be made to vibrate 
in unison. It can be laterally deflected or 


waved to and fro if that is what is wanted; 


or it can be alternately encouraged or re- 
tarded if that is preferable. It responds to 
every impulse, and it responds instantane- 
ously. 


ELECTRONS FROM A HOT WIRE. 


“To get such a stream of electrons many 
ways might be employed.  Ultra-violet 
light falling on a metal is one method. The 
X-ray is another. But the simplest plan 
is to employ a hot wire. A suitable wire 
can be kept hot by an electric current, and 
it can be made one of the poles of a bat- 
tery so that a stream of electrons constantly 
emerges from it. This stream can then be 
controlled, as has already been vaguely in- 
dicated, by a multitude of devices, some of 
which have been already described and used 
—used very effectively—but none of which 
is as yet likely to have reached perfection. 

“That its the principle. The rest is de- 
tail. Fine and ingenious detail, but detail 
which can take many forms; and those 
forms are more suitable for description in 
the technical press. Suffice it to say that 
such a device if talked into can supply a 
current varying with all the tones of the 
voice; and this varying current can be used 
to transmit electric waves after the usual 
methods adopted in wireless telegraphy. 

‘Then at the other end an ordinary wire- 
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i! Mr. Mars, said Prof, Todd 
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I SAY FELLOW MARTIANS 
WHITHER ARE WE DRIFTING : 
I AM OPPOSED TO ANY Tk 

LEAGUE OF PLANETS «. 
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—But History Does Not Recordeth What the 
“Martians’?’ Thought of the Yankee Profes- 
sor’s Signs. Perhaps They Don’t Believe in 
Signs Up There; Anyway, You Probably Lo- 
cate the Nearest ‘‘Near-Beer’’ Sky Garden 
by a Mental Telepathic Wave Shot Out 
Broadcast by the Enterprising ‘“Bevo’’ Dis- 
penser. 


less collector can receive them, can repro- 
duce feebly the varying electric currents 
which originated them, and can then hand 
them over to a vacuum relay supplied with 
local energy, where they will modify an 
electron stream in the way above indicated. 
The feeble received current can, in fact, so 
control the stronger electric current “which 
the relay is emitting from a local battery 
that every fluctuation can be imparted to 
that stronger current. This electron de- 
rived current, relayed again if desired, can 
then be applied so as to be heard in an 
ordinary telephone—the marvelously sim- 
ple and familiar instrument that translates 
varying electric currents into articulate 
sound and applies it to the human ear. 

“What the ultimate outcome of this 
power of long-distance telephoning may be 
I will not attempt to prophesy. 

“The ether waves, once generated, are 
quite independent of matter. Matter is 
employed at the sending and at the receiv- 
ing end, but in all the space between the 
efficient and necessary transmitting medium 
is vacuum, ether, the space between the, 
worlds. 

“J do not wonder that Mr. Marconi, in 
his enthusiasm of the power of speech- 
transmission which is thus coming into be- 
ing, speaks of possible communication with 
other planets. Every one, including him- 
self, must foresee immense difhculties 
about that; and for myself, [ venture to 
anticipate that science will recognize a sim- 
pler and more direct mode of interchange 
of thoughts and ideas, tho perhaps not with 
dwellers, if there be any, in other planets, 
before a physical process of transmission 
from world to world, in the complicated 
code called language is feasible.” 
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SUN’S ENERGY UNEXPLAINED MYSTERY, 


HE source of the radiant energy of 
the sun is one of the unexplainable 
mysteries of the universe. For mil- 
lions of years the sun has been pour- 
ing forth its light- and heat-giving 
rays at a most prodigal rate without the 
slightest sign of decreasing strength. 

As seen from the sun, the earth 1s not 
much more than a point on the celestial 
sphere, appearing very much as one of the 
nearer planets, Venus or Mars, does to us. 

The amount of the solar energy that is 
intercepted by the earth must be, therefore, 
almost infinitesimal compared with the 
total amount poured forth from the surface 
of the sun. ‘It has been estimated, in fact, 
that all the planets together receive less 
than one one hundred millionth (1/100,- 
000,000) of the total radiant energy of the 
sun in the form of light and heat, the re- 
mainder passing on to the stars beyond at 
the rate of 186,000 miles per second. 


D= DISTANCE FROM SUNS CENTER : 
TO ITS SURFACE (432.196 MILES 
P= PHOTOSPHERE OR VISIBLE SURFACE 
OF SUN 
R= REVERSING LAYER SOOMILESIN 
| HEIGHT JUST ABOVE PHOTO- 
dae 
C= CHROMOSPHERE 5000 TO 10000 
; MILES INHEIGHT NEXT ABOVE 
REVERSING LAYER 
E= ERUPTIVE PROMINENCES HEIGHT- 
20,000 TO 100,000 MILES IN RARE 
CASES UP TO 300. 000MILES 
Q= QUIESCENT OR CLOUDLIKE PROMINEN- 
Sst ey le hae ea ahi 
Ns a 
C'= RAYS AND STREAMERS OF CORONA 
EXTENDING SEVERAL MILLION MILES 
ABOVE SURFACE OF THE SUN - 


Yet the almost inappreciable amount of 
energy that our own little planet Earth re- 
ceives from the sun as compared with the 
total output is, in reality, one and a half 
horsepower per square yard, or 230,000,- 
000,000,000 horsepower for the whole earth! 

It is this seemingly inexhaustible supply 
of energy that is behind all forms of ter- 
restrial life and activity and if it should 
fail us the earth would become a barren 
and lifeless planet in less than one year. 


7000° CENTIGRADE. 

The surface temperature of the sth is, 
according to Abbot, at least 6,000°, and 
may be as high as 7,000°, absolute centi- 
grade, which is 3,000° hotter than the hot- 
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By ISABEL M. LEWIS 


Of the U. S. Naval Observatory 


The Surface 
ef the Sun 


test terrestrial source, the electric arc, which 
is considered to be at a temperature of 
4,000° C. 

Since all terrestrial elements vaporize in 
the electric arc, it is concluded that no 
known element could exist at the surface of 
the sun except in a gaseous condition. 
As to the condition of the sun’s interior, 
whether it is entirely gaseous or partly 
fluid, there is some doubt. The low density 
of the sun, only one and four-tenths the 
density of water, precludes a solid interior, 
and it is now generally considered that the 
sun is entirely gaseous thruout, tho the 
tremendous pressure and temperature that 
must exist far beneath the upper radiating 
gaseous strata of the sun may produce 
changes in the elements beyond human 
comprehension and understanding. It 7s 
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TWO LARGE SOLAR PROMINENCES PHOTO- 
GRAPHED DURING THE TOTAL SOLAR 
ECLIPSE OF JUNE &I9I18 AT GREENRIVER . 
WYOMING BY PROF. BARNARD. 

HEIGHT APPROXIMATELY 50,000 MILES 
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even possible that the continual and mys- 
terious replenishing of the solar energy 
that is poured forth so extravagantly may 
be brought about by a breaking down of 
the atoms within the sun’s interior and a 
release of all the sub-atomic energies in a 
manner analagous to the action of radio- 
active substances. 

Since we cannot reproduce terrestrially 
the abnormal conditions of temperature and 
pressure existing within the sun’s interior, 
we can only speculate as to the nature of 
the forces at work therein. 

When we consider the surface of the 
sun, however, we are more in a position 
to understand and interpret correctly the 
evidence that is furnished us in abundance 
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and in the greatest detail and an under- 
standing of the nature of the forces at 
work at the surface of the sun and in its 
enveloping atmosphere may lead later to an 
SO aS of the forces at work far be- 
neath. a 


THE PHOTOSPHERE. 


The visible surface of the sun is spoken 
of as the photosphere. Even the smallest 
telescopes will show its peculiar “rice- 
grain” structure, consisting of intensely 
brilliant flecks or nodules about 500 miles 
in diameter, which are resolvable by the 
higher power telescopes into smaller ele- 
ments averaging 100 miles in diameter, 
against a darker background. It has been 
estimated that these bright nodules or rice- 
grains occupy only one-fifth of the total 
surface of the sun, yet radiate three-fourths 
of the total light. 


Most astronomers believe that the “rice 
grains” are the summits of highly heated 
columns of gas, convection currents arising 
from the sun’s interior, and that the darker 
portions between are due to cooler descend- 
ing currents. 


_it is well known that the photosphere or 
visible surface of the sun appears to be 
much brighter in the center of the disk 
than near its circumference. This is due 
entirely to its gaseous nature and to the 
fact that it is surrounded by an atmosphere 
of dense enveloping cooler gases. Rays 
from the center of the disk travel a shorter 
distance thru the sun’s atmosphere than the 
rays from the rim and therefore suffer less 
absorption by surrounding gases. We look 
further down into the sun’s interior near 
the center of the disk than in the direction 
of its circumference. 


The photosphere is the region where sun 
spots appear and they are found in zones 
extending from 8° to 35° on either side of 
the solar equator, never appearing exactly 
at the equator or near the poles. 


SUN-SPOTS ARE SOLAR CYCLONES, 


The disturbances that produce sun-spots 
and many allied phenomena occur cyclically 
in periods of approximately eleven years. 
The first outburst of the disturbance is 
manifest in the appearance of sun-spots in 
high solar latitudes. These break out and 
disappear and break out again with in- 
creased vigor, working gradually down- 
ward toward the solar equator. The maxi- 
mum spottedness for a given period occur- 
ring in latitude about 16°. The disturbance 
finally dies out within 8° or 10° of the 
equator, but even before one cycle of dis- 
turbance has entirely passed away a new 
cycle has broken forth in high latitudes. So 
during the period of minimum spottedness 
there are four distinct belts, two in low 
latitudes, due to the dying disturbance, and 
two in high latitudes, due to the new dis- 
turbance. At sun-spot maximums there are 
two well-marked zones of great intensity, 
approximately 16° north and south of the 
sun’s equator. 


Sun-spots are solar cyclones, occurring 
usually in groups, tho large single spots ap- 
pear less frequently. Each spot is quite 
sharply divided into an umbra* and a 
penumbra.t The umbra is the darker cen- 
tral portion, the funnel of the whirling 
cyclone, and the penumbra is composed of 
the outspreading gases. The _ peculiar 
“thatch-straw” structure of the penumbra 
is due, it is believed, to the fact that the 


* The dark central part of a sun-spot. 
+ The boundary of light and shade of a sun-spot. 


a 
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columns of gases that usually rise vertically 
from the sun’s interior and from the “rice 
grains” of the photosphere are drawn into 
a horizontal position in the penumbral 
regions of a sun-spot and therefore we get 
a longitudinal rather than a cross sectional 
view of them. 

The umbra of a sun-spot is anywhere 
from a few hundred miles to fifty thousand 
miles in diameter, frequently exceeding the 
earth in size, while the penumbra occa- 
sionally reaches a diameter of two hundred 
thousand miles. 

The darkness of sun-spots is only relative 
to their more brilliant background. Owing 
to the rapid expansion and cooling of gases 
the temperature existing in sun-spot regions 
is far below the normal solar temperature 
and lies between 3,000° and 4,000° C. At 
this temperature it is possible for the more 
refractory chemical compounds to form, the 
oxides and the hydrides, and the spectra of 
sun-spots reveal the presence of titanium 
oxide and magnesium and calcium hydride. 
At the higher solar temperatures prevail- 
ing elsewhere over the photosphere and in 
its overlying gaseous envelopes all chemical 
elements occur in a free state, intermingling 
as incandescent vapors without the forma- 
tion of any chemical compounds. 

Strong magnetic fields exist in sun-spot 
regions and the sun-spot cycle is attended 
by marked magnetic changes, not only on 
the sun, but in the earth’s atmosphere as 

ll. 
ie THE SUN’S RADIATIONS. 

A most interesting discovery has been 
made in recent years in regard to the 
nature of the radiations of the sun. It has 
been found as a result of continuous mea- 
surements of the value of the constant of 
solar radiation by the observers of the 
astrophysical observatory of the Smith- 
sonian Institute that the sun’s radiations 
are variable with a two-fold period. One 
of these has a range of about three per 
cent during the sun-spot cycle, and the 
second is an irregular variation with a 
period of several days, weeks or months 
and a range that is usually about three per 
cent, but occasionally runs as high as seven 
or ten per cent. 

These variations in the solar radiation 
are considered very important and are now 
receiving considerable attention since they 
appear to be attended by appreciable 
changes in the earth’s temperature and 
weather conditions. 

The Smithsonian Institute hopes to estab- 
lish in the near future a number of stations 
in widely separated rainless districts of the 
globe for the purpose of obtaining more 
accurate determinations of these variations 
with a view also to making available data 
for the more accurate predictions of 
weather changes in various parts of the 
world. 


*THE MYSTERIOUS REVERSING LAYER. 


Directly above the photosphere of the sun 
lies the “reversing layer,’ which is about 
five hundred miles in depth and is composed 
of the incandescent vapors of all the chemi- 
cal elements that are known to exist in the 
sun, which are also the same familiar ele- 
ments that exist on the earth. With the 
exception of coronium, the unknown ele- 
ment in the solar corona, there is no element 
in the sun that has not been found on our 
own planet. 

The “reversing layer” receives its name 
from the fact that it reverses the solar 
spectrum. It produces the dark absorption 
lines found in the spectrum that serve to 
identify all the elements existing in the sun, 
and during the time immediately preceding 
and following a total eclipse of the sun it 
produces what is known as the flash spec- 
trum. When the photosphere, which gives 
the bright continuous background of the 
solar spectrum, is concealed by the moon 
the normally dark lines of the reversing 
layer—dark only by contrast with the bright 
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Observatory on Aug. 8, 1917. 


background—become momentarily intensely 
bright lines against a dark background. The 
flash spectrum only lasts a second or so, as 
the reversing layer itself is soon covered 
by the moon. 


THE CHROMOSPHERE. 


Just above the reversing layer lies the 
chromosphere, which is between five thou- 
sand and ten thousand miles in depth. Many 
of the gaseous vapors of the reversing 
layer are found in the chromosphere, thrown 
there continually by the vast upheavals of 
gases that are constantly disturbing the 
surface of the sun. The greater the solar 
activity the more is the chromosphere 
charged with the vapors of the lower strata 
of the sun’s atmosphere. The gases that 
are most characteristic of the chromosphere, 
however, are the incandescent gases of 
hydrogen and calcium, which give it the 
pink or reddish tinge so noticeable during 
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This Photograph Shows the Distribution of 
Calcium Over the Surface of the Sun. It 
was Taken with the Spectro-Heliograph, an 
Instrument for Photographing the Sun in the 
Light of a Single Spectral Ray. The _ Bril- 
liant White Patches Are Intensely Hot Clouds 
of Incandescent Calcium Vapor, Referred to 
as “Calcium Flocculi,’’ Surrounding Sun 
Spots. The Flocculi Show the Same Peculiar 
Mottlings or Rice Grain Structure that Is 
Visible in the Photosphere. 
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A Large Sun-Spot Group Taken with the Sixty-Foot Tower Telescope of the Mt. Wilson 
S _ The Small Black Disk in Corner Represents the Earth. 
This Photo Also Shows Admirably the pce a Structure of the Photosphere In the 

Background. 
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total solar eclipse. Helium is also found in 
great abundance in the solar chromosphere. 

Rising from the photosphere with the 
tremendous velocity of 100 or more miles 
per second, it can be seen at all times by 
properly screening off the light from the 
photosphere the vast solar eruptions known 
as the prominences. These are composed 
chiefly of hydrogen, tho other elements also 
appear, especially near the bases of the 
prominences. They are of two varieties, 
the quiescent, or cloud-like prominences, 
that float high above the solar surface for 
days at a time in some instances, and re- 
semble terrestrial clouds in form, and the 
eruptive, or metallic prominences, that dart 
up from the surface of the sun in an in- 
finite variety of forms that may be entirely 
changed in the short interval of fifteen or 
twenty minutes. 


PROMINENCES 300,000 MILES HIGH. 


These eruptive prominences usually at- 
tain heights of thirty or forty thousand 
miles on the average, but exceptional promi- 
nences reach heights of more than one hun- 
dred thousand miles and in a few rare 
cases have reached elevations of nearly 
three hundred thousand miles, or one-third 
of the solar diameter. 

They are one of the most spectacular and 
beautiful of all solar phenomena, only sec- 
ond in interest to the solar corona, which 
is the outermost of all the solar envelopes 
and also the most tenuous. The extent of 
the corona is enormous. Its outer streamers 
extend usually to distances of several mil- 
lion miles from the center of the sun. 
Measurements of the coronal light during 
total eclipses of the sun have shown that 
its intensity is only about one-half that of 
full moonlight, and it seems almost impos- 
sible to devise methods for detecting it, 
except during total eclipses, on account of 
this extreme faintness of its lhght. Ex- 
periments along this line are now being 
undertaken by means of the photo-electric 
cell, however, and astronomers have not 
yet given up all hope of detecting the 
corona in full daylight. 


SUN’S CORONA OF ELECTRICAL NATURE. 
The corona is largely electrical in its 
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Sketch Viagram 2—Showing the Relative Slzes of the Eight Major Planets, a Typical Sun- 


Spot and the Visible Surface of the Sun with Prominence at Edge. 
The Earth Marks the Position of the Center of 


Projected Against the Disk of the Sun.) 


The Planets Appear 


‘the Sun’s Disk. 


nature, but it shines also partly by reflected 
sunlight from widely separated particles of 
matter and partly by light of incandescence, 
as well as by electrical excitations. The 
nature of the unknown element coronium 
has not yet been determined, but its wave 
length was accurately measured during the 
eclipse of June 8, 1918, as well as the posi- 
tions of several other unknown lines in the 
coronal spectrum, which will greatly aid in 
their future identification. 

The relations existing between the sun- 
spot cycle and the change in the form of 
the corona, which is very pronounced, is 
not yet clearly understood. 

The sun, it is now known, is in the midst 
of a strong magnetic field. Also strong 
magnetic fields exist in sun-spot regions 
and the cycle of sun-spot change is attended 
by marked changes in many forms of solar 
activity. The frequency of eruptive promi- 
nences, the brightness and form of the 
corona, magnetic storms and _ weather 
changes on the earth are all closely asso- 
ciated with the sun-spot-cycle. 

The cause of this sun-spot cycle, with all 
the attendant changes in the general solar 
activity,and the source of the _ radiant 
energy of the sun still remain the two chief 
unsolved secrets of the sun. 


QUESTIONS AND ANSWERS. 


Question 1. How much would a man 
weigh on one of the smaller asteroids? 

Answer. Most of the asteroids are sim- 
ply huge mountains of irregular shape but 
assuming that the average asteroid is ap- 
proximately spherical in form and ten miles 
in diameter its surface gravity equals its 
mass divided by its radius squared, or 

m 

ac in which all quantities are ex- 


pressed in terms of the corresponding 
quantities for the earth. 

To find the asteroid’s mass m’* in terms 
of the earth’s mass its volume, in terms of 
the earth's volume, is multiplied by its 
density in terms of the earth’s density. 

It is generally believed that the density 
of the asteroids is approximately the 
same as the density of the moon or 
six-tenths of the earth’s density, therefore 
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in which g’ is the asteroid’s surface gravity 
expressed in terms of the earth’s surface 
gravity. 

If a man weighs 160 pounds on the earth 
he would therefore weigh three four-thou- 
sandths of 160 pounds on an asteroid ten 
miles in diameter—or about two ounces. 

It can also be shown that if he should 
throw a stone from his hand with a ve- 
locity exceeding three feet a second it 
would never return to the asteroid but 
would revolve around the sun in an orbit 
of its own. 

Question 2. Will you please explain what 
the “celestial sphere” is? Why do astronoy 
mers refer repeatedly to the “celestial 
sphere” and yet say that the form of the 
star system is flattened in the direction of 
one plane—the Milky Way—and may be a 
spiral? 

Answer 2. The celestial sphere does not 
actually exist. For convenience in com- 
puting the relative positions of all celestial 
objects such as the sun, moon, planets and 
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Stars it is customary to consider that the 
earth is at the center of a sphere of infinite 
radius and that the positions of the heay- 
enly bodies are projected upon the surface 
of this sphere. 


The celestial equator, for instance, is 
simply the intersection of the earth’s equa- 
tor with this imaginary celestial sphere and 
the Right Ascensions and Declinations of 
the stars give their positions on this ce- 
lestial sphere with reference to the celes- 
tial equator just as longitude and latitude 
on the earth give the position of some ter- 
restrial point with reference to the earth’s 
equator. 


The ecliptic is the intersection of the 
plane of the earth’s orbit with this im- 
aginary celestial sphere of infinite radius. 


The problems of astrophysics dealing. 
with the nature and form of the visible 
universe are associated with the actual rela- 
tive positions and motions of the heavenly 
bodies thru space and not with their pro- 
jected positions upon the celestial sphere of 
infinite radius. 


Question 3. Are sun spots holes in the 
surface of the sun thru which one sees 
into the sun’s interior? J have seen this 
view expressed in some text book. 


Answer. No. This view was held by 
some astronomers fifty years or so ago but 
it is now known to be erroneous. 


Sun spots are solar storms or cyclones 
of a periodic nature with periods of maxi- 
mum and minimum frequency of appear- 
ance. Highly heated gaseous material rises 
from within the sun to its surface in 
cyclonic whirls and spreads out over the 
solar surface, cooling rapidly by expansion. 
Into the vortex of this whirl are drawn 
down overlying gases, chiefly of hydrogen 
and calcium. The darkness of sun spots is 
due to the fact that the rapid expansion 
and cooling of the gases in these regions 
lowers the temperature i11 sun spots far 
below the temperature of the normal solar 
surface and they therefore appear dark in 
contrast to the more highly heated neigh- 
boring surface. 


WHAT THE SUN DOES. 


It is estimated that the earth receives 
every second from the sun enough heat to 
raise 600,000,000 tons of ice water to the 
boiling point, or to melt 480,000,000 tons of 
ice without change in temperature. If this 
is the amount that the earth receives, think 
of the amount that must be passing off into 
space and other planets. This amount has 
been computed to be 2,200,000,000 times as 
great as that which the earth receives. 





An Exceptionaily Large Solar Prominence, 
280,000 Miles High, Mar. 25, 1893, by Yerkes 
Observatory, 
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A NEW IGNITION ALL-SPARK 
DEVICE. 


There is a new device in the auto world 
that does some remarkable things, accord- 
ing to its makers. 





Ford and Other = Gylinder Baas and 

Trucks Can Be Improved for All Around 

Running by the Addition of This New Spark 
Intensifier t[ndicated by the Arrow. 


The object of this device is to eliminate 
all spark-plug troubles on Fords and other 
four-cylinder cars and trucks, and prevent 
the constant cleaning and buying of new 
spark plugs. 

The most important feature is that it will 
not be necessary to change plugs on trips— 
when you want to get somewhere in a 
hurry, or it is raining and cold—in the mid- 
dle of the night. 

The device can be attached quickly, and 
only needs an extra set of plug wires run 
to it; it is placed on the dash panel, as the 
illustration shows. This device, which may 
be attached to the dashboard or any con- 
venient place on any car, is really a spark 
intensifier, The device is so designed that 
the secondary current passing thru it is 
increased in voltage to such an extent that 
it will leap across practically any ordinary 
spark gap. 

A great number of government tests were 
made with this unit installed upon govern- 
ment trucks as well as,upon Ford automo- 
biles. The illustration shows this device 
installed upon a Ford car. The plugs had 
previously been discarded-as worthless, yet 
by the use of the new spark intensifier 
unit, the engine functioned perfectly. 
Shortly after this test a second was con- 
ducted in which the crankcase was filled 
with 23 quarts of oil. Without the unit the 
engine was run until all the plugs were 
sooted to such an extent that except for one 
cvlinder, they ceased to fire. Within a few 
seconds after the intensifier unit was ap- 





Close-up = the New All-Spark Intensifier for 
Four Cylinder Cars—Government Tests Have 
Shown Its Distinct Efficacy. 


plied, however, the engine functioned prop- 
erly and continued to do so until the oil in 
the crankcase fell back to its normal 
amount. 
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STARTING TROUBLES. 


An electric intake heater is the simplest, 
most logical and surest device offered to 
automobile owners to assure easy starting 
of the motor in cold weather. It heats the 
intake manifold or carburetor by means 
of an electric resistance coil. This heats 
the air in the pipe and when the throttle 
is opened the gasoline mixes with the 
warm air, giving a vapor which ignites 
immediately. 

‘This clectric intake heater will start a 
motor in one minute on the coldest day. 


This device can be installed by anyone. 
It consists of a resistance coil confined in 
a brass shell which is attached to a brass 
strap. It is operated from the storage bat- 
tery by means of an electric wire and is 
controlled by a button on the dash. 


In one minutc or less, it heats the intake 
pipe or carburetor sufficiently to provide a 
highly combustible mixture which ignites 
instantly when the motor is turned over. 
This heater not only makes starting easy, 
no matter how long the car has stood in 
the cold, but it overcomes the disadvantage 
of priming with raw gasoline. 

The device also reduces carbon, and 
most important of all, it saves the battery, 
as it uses only the same amount of current 





This New Electric Intake Heater Is Claimed 
to Start the Motor in One Minute on the 
Coldest Day. It Works on Batteries. 


as the head and tail lights. The intake 
heater is made for both 6 and 12 volt bat- 
teries, single or double wiring system, and 
can be made to fit any car. 


THIS SPOTLIGHT HAS SWITCH. 


One of the new developments in auto 
specialties is a push-and-pull spotlight 
switch, made for mounting within the shell 
of a spotlight. Many years’ experience in 
making switches for the automobile trade 
has proven that such a switch must have 
large wiping contact surfaces to prevent ex- 
cessive contact resistance, and that the con- 
tactor must float on the operating shaft, 
so that vibration and side strain on the 
button will not cause the lights to flicker. 

The insulating parts are made of fiber, 
the frame of stamped steel, the contacts of 
brass, and the contactor of phosphor 
bronze. These parts are riveted together 
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AUTOMOBILE NEWS... 


ELECTRIC INTAKE HEATER ENDS 


into one solid unit which does not loosen 
or change alignment when subjected to 
vibration or strain. The mechanism is not 
enclosed because this switch is installed in- 
side of the spotlight shell with the button 





Showing New Electric Spotlight Switch 
Mounted in Shell of Spotlight, and Wir- 
ing Connections. 


protruding. Either rivets or machine 
screws can be used to fasten the switch to 
the shell. No plate is required; drilling one 
hole the size of the button and two for the 
rivets or screws permits mounting the 
switch as shown in the accompanying illus- 
tration. 


ELECTRIC VULCANIZER WORKS 
ON CAR BATTERY. 


Never let the little cuts or sand blisters 
on your tires develop into blowouts. Use 
an electric vulcanizer like the type here 
illustrated and repair them. Clean the cut, 
fill in Para rubber according to directions, 
apply the vulcanizer and press the red but- 
ton. 

When complete vulcanization takes place, 
the button automatically “pops” out and 
the device then cools off. It represents a 
distinct advance for the motorist in caring 
for his tire troubles. 

This handy little electric vulcanizer, 
which can be used on casings and tubes, is 
claimed to be absolutely automatic in opera- 
tion and connects to battery or lighting cir- 
cuit. These vulcanizers are furnished to 
operate either from 110-volt lighting circuit 
or storage batteries. The standard voltages 


of the latter type are 6-12-18-30 volts, and 
when operated direct off the storage bat- 
tery on your car are positively guaranteed 
not to damage the battery in the least nor 
to interfere with its efficiency for starting, 
lighting or ignition. 


The 110-volt type will 
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Efficient Electric Vulcanizer for Casings and 
Tubes—It Operates on 110 Volts or Batteries 
When so Specified. 


operate from both alternating and direct 
current. A smaller model of this vulcan- 
izer is made by the same concern whicli is 
adapted to repairing tubes only. 
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Legless—Hle Drives Auto SKilfully 


HOULD you ever be wandering 
in the streets of New York, or 
any other large city in the 
United States, and come across 
an immense crowd, larger than 

any ever gathering around an auto- 
mobile with punctured tires or en- 


IAM 


Without Legs Fred Hammel Drives 

His Car About the Largest Cities 

With as Great a Certainty as Any 

Autoist Possest of All His Limbs. 

The Hand Levers and Electricity Do 
the Trick. 


NIAAA 








will know that the 


gine trouble, you 
owner of this auto is Mr. Fred Ham- 
mel, America’s greatest “legless” traveler 
and autoist. At first one sees absolutely no 
reason for an immense gathering at a 
stalled auto. But upon closer inspection it 
is apparent that even more people might 
sensibly be gathered there, for Fred Ham- 
mel is a cripple. But there is nothing 
unique in cripples. One sees hundreds of 
them on the streets of our big cities every 
day. There is, however, something very 
unique in Mr. Hammel’s skill. His inven- 
tive ability coupled with ingenuity have 
enabled him to build a device by which he 
can control his automobile, even tho leg- 
less from the knees down. To watch him 
make repairs on the road is a wonderful 
sight. It seems as tho Dame Nature en- 
dowed him with some supernatural ability, 
inasmuch as he uses his two short legs and 
his hands, climbing about on all fours with 
greater ability than we can use our hands 
and legs. He scrambles over the machine, 
up at the top of the roof and down again, 
with the agility of a cat, never missing his 
foothold or slipping, and at times it seems 
as tho he is flying in pursuit of his troubles. 

A “joy-ride” with him is all that the 
word implies—and then some. The writer 
had the opportunity of making a trip thru 
the crowded streets of New York, across 
the Brooklyn Bridge to South Brooklyn 
and back again, being stopt by traffic cops 
at almost every street crossing, and start- 
ing out among the first of those who dart 
out immediately after the traffic director’s 
whistle blows. Occasionally, some poor 
fool would step out in front of the machine, 
and then it seemed as.tho one’s heart were 
















in his throat, either to swallow it 
again, or—. But Fred lets his hand 
glide to the brake lever on his car 
with absolute calmness, and exerting 


When a young man of Seattle be- 
came blinded early in the summer of 
1918 he at once set his inventive 
genius to work to develop an electric 
direction indicator which would en- 
able him to get about without the 
use of a cane. As a result of his 
labors, he holds a patent on a 
device which not only enables 
him to get about without a 
cane, but one that has great 
possibilities as an aid to navi- 
gation on the seas or in the 
air or as a self-acting course 
indicator for timber cruisers, 
surveyors, explorers, prospect- 
ors and men who follow simi- 
lar callings. 

The device, as shown in the 


COATT 


The Electric Direction Indicator, 
Worn by Its Blind Inventor, 
Who Developed It to Enable 
Him to Get About Without a 


Cane. The Specialiy Con- 
structed Compass Is Worn in 
Front. The Two Metal Projec- 


tions, One on Each Side of 

the Compass, Are the Buzzers. 

Clasps at the Sides of the Beit 

Hold Two Triple Cell Batteries, 

Which Supply the Current for 
the Device. 


CODA. 


picture, is attached to the belt 
of the wearer. It contains two 
buzzers, wired to points which 
come in contact with the needle 
of a specially constructed com- 
pass when the wearer digresses 
from the set course, and indi- 
cates the direction to take. 
The mechanism is composed 
of the compass and two buz- 
zers. A signal is given when 
the wearer deviates from a set 
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a slight pressure on this lever causes the 
car to be brought up to within a few feet 
of the passer-by. One would think that 
fifteen or twenty minutes of this kind of 
excitement would inure one to it. How- 
ever, this was not the case. Shooting across 
the Broklyn Bridge at about 45 miles an 
hour on a down-grade, we suddenly loomed 
upon an Army truck. Unfortunately, some 
individuals were working in front of this 
gigantic truck, when the chauffeur of the 
truck noticed them almost too late, and 
jammed on his emergency brakes. About 
forty feet behind we were sallying forth at 
45, and you can just imagine how it must 
feel for a passenger to be riding on this 
auto, knowing the chauffeur to be handi- 
capped inasmuch as he cannot apply his 
feet to the brakes. Again Mr. Hammel’s 
coolness prevailed. With one hand going 
to the lever, and a pressure ever so gentle, 
as tho he did not care whether the machine 
stopt or not, we “fetched” up, so to speak, 
to within about five inches of the truck in 
front of us. I already saw a smashed 
radiator and myself being dashed off to 
the hospital—but not so. The brakes were 
loosened, and we were on our way again. 
Now a word about the machine and its 
fittings. The photographs clearly depict the 
appliances used. The three hand levers are 
of his own design and construction, so 
adapted that each one controls a distinctive 
pedal. When it is desired to apply the 
brakes, it is only necessary to pull its ree 
spective hand lever. On the brake lever likes 
wise is a button for the electric horn. On 


(Continued on page 564) 


Electricity Steers Blind Man 


course. The signal is the result of a move- 


ment of the compass needle when it touches 
either of the two pins suspended from the 
cap of the compass, which closes a circuit 
and rings the buzzer on the side of the 
course on which the wearer is digressing. 


(Continued on page 599) 
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How the ‘‘Magic Cabinet” Trick Is Often Performed. 
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First the Person Steps Into the Cabinet 


at A; the Door Is Closed and the Box Hoisted Up. The Person in the Cabinet Pulls the Two 
Hinged Mirrors ‘‘M’’ Together; Next the Door Is Opened and—Presto! the Man Has Dis- 


appeared—Apparently! 


HE optical type of illusion, which 

is the main type and most elaborate, 

can be divided into two. general 

classes: (1) The virtual image class, 

and (2) the real image class. By a 
virtual image we mean an unreal image, 
one which is caught on a screen. The 
images we see in the ordinary mirror or 
“looking glass” are of this type. By a real 
image we mean an image which actually 
can be touched and caught on the screen. 
The stereopticon, magic lantern and motion 
picture machine images are real (caught on 
the screen). The image formed by a 
camera lens on the plate or film or ground 
glass is, of course, a real one. The eye is 
capable of seeing both the real and the vir- 
tual images, and this forms the basis of all 
optical illusions. A plane mirror, highly 
polished plate glass or other plane surface, 
always gives a wirtual image. Because of 
the possibility of being able to see an actual 
object thru plate glass and semi-silvered 
glass, they are almost universally used for 
feature illusions on the stage. 

Figure 1 represents the top view of a 
simple theater stage and illustrates how 
eminent magicians like Kellar and Thurs- 
ton made their transformations. The per- 
former stood before the audience while 
the stage gradually dimmed, and _ bright- 
ened, and lo and behold, the smooth-faced 
performer changed before the eyes of the 
audience into a devil. The stage dimmed 
and brightened again, and the devil was 
transformed into a skeleton. Then, as an 
added attraction to the bald-headed first- 
rowites, the skeleton transformed into a 
scantily clad chorus girl or a_ bathing 
beauty. Finally the audience saw before 
it, bowing and smiling, in his full-dress suit 


MITT or 
XK Performer 


How the Magician Changes Into a “Stage Devil’? Before Your Very Eyes. 


The Diagram, Fig. 2, Shows the ‘“‘Dimmer” Used to Switch the Hlumination from 





Fig. 5 


—the performer. The effect on the audi- 
ence was immense; the principle and modus 
operandi of the illusion is ridiculously sim- 
ple. In figure 1, s are the walls of the 
stage draped in black velvet, p is a piece 
of highly polished plate glass perpendicular 
to the floor and arranged at an angle of 
45° to the audience. The performer stands 
at B, in the direct view of the audience. 
His confederate stands in the wings at A, 
out of view of the audience. Since the 
stage is black, neither the performer nor 
the confederate will be visible except when 
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—- 4ST SCENE 


The “Magic Flower Vase.’? 
the Vase—Can Even Smell it! 


illuminated. A and B are illuminated by a 
dimming device diagrammed in figure 2. 
R is a variable high resistance, a and b are 
lamps connected in parallel illuminating 
the performer and his confederate at A and 
B, respectively. As the variable contact is 
moved to the left, a becomes brighter and 
b darker, so that when c reaches the ex- 





His Image as 
Well as That of His Assistant Can Be Flashed Up Alternately, on the Glass Sheet PP. 


Image 


A to Image B, Gradually. 
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PlInysics 


By JOMN J. FURIA, A. M. 


DEPARTMENT OF PHYSICS, N. Y. UNIVERSITY 


treme left b is practically extinguished. 
Similarly, as c moves to the right, b be- 
comes brighter and c extinguished. Re- 
ferring to figure 1 again, when B is illumi- 
nated and A dark, the audience sees the 
performer directly thru the glass. When 
B becomes dark and A bright, B cannot be 
seen and A is seen by reflection from the 
polished surface of the plate glass. Thus 
as B becomes dark and A light, the per- 
former disappears and changes into a devil 
(the confederate at A). In the meantime 
B, being invisible, the performer walks off 
the stage, makes up as a skeleton and re- 
turns to his position. As A is darkened 
and B brightened, the devil changes into a 
skeleton. This procedure is followed until 
finally the performer appears again bet1ore 
his audience to receive his applause. See 
figure 3. 

Figure 4 illustrates the type of illusion 
making use of the 45° mirror. T repre- 
sents a revolving table hidden behind the 
scenery s, P is a good quality mirror placed 
at an angle of 45° with the vertical. I is 
the reflected image of the person lying on 
the revolving table. The person appears 
suspended in mid-air. If the table is moved 
along the floor the person appears to move 
along in mid-air. If the table is revolved 
the person appears to spin around in mid- 
air as if pivoted thru his middle. If the 
person on the table moves his arms or feet 
the image suspended in mid-air appears to 
do this also. It is obvious that the person 





Viewed From a Certain Angle You Apparently See a Flower in 


Examine the Vase—lIt’s Empty! 
Explains the “‘Magic’’ Paraphernalia. ti 


Figure ‘Cc’ 
Fig. 6. 


may be made to appear to be flying about, 
and by interposing a plate-glass tank of 
clear water in front of the tilted mirror 
the person appears to be swimming, eating, 
etc., in the tank of water without having to 
come up for air. All sorts of variations 
have been introduced in connection with 
this simple illusion. 

The disappearing cabinet or cage is an- 
other of the popular feature stage illusions 
using tilted mirrors. A man steps into cage 
or cabinet while the door is open. The 
cage or cabinet is hoisted up midway be- 
tween the stage floor and the ceiling. The 
man shuts the door on himself. The cage 
or cabinet is let down within a few feet 
from the floor, the door is opened and the 
occupant is found missing. The door is 
closed again, the performer fires a smoky 
shot. The door is again opened and— 
presto! the occupant is again seen in the 
cabinet. One has but to refer to figure 5 
to see how simple this illusion is. In figure 
5-A P is the performer, M and M are mir- 
rors tight against the sides, D is the door. 

(Continued on page 572) 
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Composition of Fruits and Their Food 
Values. 


T this time of the year, fruits are util- 
ized as a very important part of 
our daily foods and a little knowl- 
edge of their composition and value 
will not be superfluous. “Fruit” in 

the restricted sense, includes the pulpy sub- 
stance enclosing the seeds of various plants, 
and especially those which are edible in the 
raw state. 

A green fruit does not differ very mate- 
rially from the leaf in composition, but in 
the process of ripening, under the influ- 
ence of sunlight, the fruit undergoes a re- 
markable change in color, texture, compo- 
sition, and flavor. During this change pe- 
riod it ceases to act on air like a leaf, but 
to the contrary, begins to absorb oxygen 
and liberate carbon dioxid gas, As the 
process of ripening goes on, both the i- 
vert sugar and the sucrose increase and the 
starch and free acid decrease. Following 
the disappearance of the starch the suc- 
rose disappears quite rapidly on account 
of its change to invert sugar. Malic acid 
appears to decrease, but this phenomenon 
is largely due to the fact that it is formed 


Filter paper... 
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This Form of Filtering Stand May Be Used 

for All Experiments Requiring Filtering. Fig. 

2 Depicts a Convenient Method Which Is 
Adaptable in Every House. 


in the early history of the fruit, and be- 
comes diluted by its growth. It is supposed 
that while ripening the insoluble pectose 
changes into pectin and secondary sub- 
stances of a gelatiious nature. The tan- 
nin that made the fruit astringent also dis- 
appears. As the fruit becomes over-ripe, 
some of the sugar and acid ts oxidised, and 
the fruit wu consequence loses its agreeable 
flavor. On cold storage this latter condi- 
tion is deferred, owing to the low tempera- 
ture, but a very short exposure to air, at 
ordinary temperature, causes the fruit not 
only to appear over-ripe, but to decay quite 
rapidly. Thruout the process of decay. 
which is assisted by fermentation, carbon 
dioxid and alcohol are at first formed from 
the sugar, and later the alcohol is oxidized 
to acetic acid, and finally in the decayed 
fruit the seed is set free, ready to start a 
new plant. 


WHAT GIVES TASTES IN FRUITS. 


The agreeable tastes possest by fruits are 
due to the right proportions of the constit- 
uents mentioned in the foregoing test, and 
also to the compound ethers and essential 
oils which may be present. These flavor- 
ing substances are, many of them, present 
in such small quantities that they are not 
mentioned in the analysis. Some fruits 
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which seem to “melt in the mouth” really 
do contain considerable soluble matter. It 
is a well-known fact that sugar disguises 
acids, and that an agreeable taste in pre- 
served fruits -is often due to a judicious 
mixture of the acid and the sweet. The 
most important nutritive material in fruits 
is in the carbohydrate group. Altho starch 
is present at cetrain stages of growth, sugar 
is the most abundant of the carbohvdrates. 
This is usually invert sugar, but apricots, 
pineapple, and apples contain also cane 
sugar. This fact has an important bearing 
on the dietetic use of fruits, as invert sugar 
is, in some diseases, as diabetes, more easily 
assimilated than cane sugar. 

The pectus bodies above referred to are 
not very well understood, but are supposed 
to be related to the carbohydrates. The 
insoluble glacto-araban 1s supposed to 
give the property of hardness to unripe 
fruits and vegetables, and is the basis of 
making jelly. The statement has been 
made that as the fruit becomes riper the 
pectose is changed by the action of acids 
into pectin, a vegetable jelly, which causes 
the juice, after boiling, to gelatinize when 
cooled. This may be noticed in the juice 
that exudes in the baking of applies. It is 
supposed that by boiling too long these 
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A Clean Ordinary Jam Bottle Will Be Found 

Efficient as a Filtering Stand When a Funnel 

Is Used Which Is Sufficiently Large to Rest 

on the Mouth of the Jam Bottle. If the 

Stem of the Funnel Is too Long It May Be 
Cut with a Triangular File. 
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pectous compounds are concentrated into 
a more soluble modification, and, if this is 
true, it may serve to explain the fact that 
sometimes fruit juices that have been boiled 
for a long time become thick and viscid, 
but do not form a true jelly. A par- 
tially ripe fruit is better adapted to making 
jelly than is one that is fully ripe. 

From the foregoing it is evident that pec- 
tin bodies are substances of undetermined 
function very widely distributed in plant 
tissues. They occur both in soluble and 
insoluble forms, 

In the studies of these bodies the most 
important problem appears to be the quan- 
titative determination of the pectin bodies 
occurring in a given tissue, because such a 
method could be used to determine the 
function of the material in plants; whether 
for example, it is a reserve material, a by- 
product, is used for structural purposes, 
or has all three functions or two of them; 
whether the” nature of the pectin body 
changes with the growth of the tissue, or 
possesses a practically constant composi- 
tion; whether the pectin bodies obtained 
from the different sources are identical, 
are mixtures of the same substances in 
varying proportions, or are inherently dif- 
ferent. 


EXPERIMENTS. 
To the filtered apple 


Ns ee il BOA 
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Experiment No, 1. 
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The Addition of the Various Reagents Men- 
tioned Will Produce the Results Mentioned 
in the Text. If Possible, It Is Advisable to 
Use Either Beakers (Lipt) or, if Not Avail- 
able, Ordinary Drinking Glasses Will Answer 
the Purpose. These Permit Easier Handling 

to Those Performing the Experiments. . 


juice of a ripe apple add an equal bulk of 
alcohol, and a gelatinous mass consisting 
largely of pectin will be precipitated. This 
may be dried, and it will be found that the 
powder thus obtained is soluble in cold 
water. 

Experiment No. 2. Stew a handful of 
cranberries, filter the juice, and allow to 
stand till cold, when an abundant jelly is 
obtained. 

Experiment No, 3. Test some green 
fruit, a persimmon or banana, for tannin 
by extracting the juice, filtering, and adding 
a small quantity of ferric chlorid. The 
production of a black, or greenish-black, 
color indicates tannin. 

The acidity of fruits is due to the pres- 
ence of the free acids, Malic, Citric, Tar- 
taric, or their acid salts. They not only 
have an agreeable acid taste and serve as 
appetizers, “but when oxidized in the body 
are converted into the corresponding car- 
bonates, and these help to render the blood 
more alkalin and the urine less acid. 

Experiment No. 4. Add to a solution of 
Malic acid, calcium  chlorid, ammonium 
chlorid, and ammonium hydroxid in ex- 
cess. There should be no precipitat, but 
upon adding to this three volumes of alco- 
hol, calcium malate should separate out as 
a precipitat. 


(Continued on page 578) 
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By LEROY J. LEISHMAN 


Expert in Telephotography 





Fig. 3—A Simple 
graphic Machines. 


Electrical Synchronizer Apparatus for Operating Two Telephoto- 
The Commutator of the Motor is Used at the Transmitter and the 





Motor at the Receiver. 


FE can use a rod connection, or 
one of several different elcctrical 
schemes which permit the ma- 
chines to be operated at long 
distances away from each other. 
However, only two electrical synchronizers 
will be explained. The simplest and least 
fascinating way to synchronize the machines 
is by a‘rod connection H (Fig. 1), with 
the instruments only a few feet apart. A 
few rods, such as those used for shafts, 
can be connected with couplings and one 
machine placed at each end with the cylin- 
der rods toward you. Make two or more 
supports for this connecting rod to hold it 
at the same height as the cylinder shafts, 
to which it runs at right angles. Place a 
crown gear I (Fig. 1) or K (Fig. 2) on 
each cylinder rod, with the teeth turned 
itoward you on one machine and away from 
you on the other. Now slip an upright on 
both ends of the synchronizing rod and 
place a small gear J (Fig. 1) flush with 
each end to mesh with the crown gears. 
Fix the uprights or supports in place so 
that the proper connection is maintained 
and so that both machines run _ together, 
regardless of which cylinder is turned. The 
machines may be operated by a crank at- 
tached to the end of one of the cylinder 
rods, or by a motor properly geared down. 
The cylinders themselves must turn at 
about one revolution in three seconds. This 
may seem quite slow; but it must be re- 
membered that this is a very inexpensive 
home-made set, and that T. Thorne Baker 
and Dr. Korn operate their cylinders at 
only one revolution in two seconds, and 
that the most delicate sets for one of my 
systems utilize drums operating as slow as 
a revolution in one second. Faster work 
can be done with some of my latest appa- 
ratus; but the system is far different from 
the one for which these machines are used, 
and the machines are too costly and com- 
plex for the average experimenter to build. 
So let us be content with one revolution in 
three seconds. 
A Simple Electrical Synchronizer. 
A simple electrical means-for synchroniz- 


ing the two machines utilizes a motor for 
one machine and its commutator for the 
other. (See Fig. 3.) The armature of the 
motor is separately excited and has but two 
poles; while the field has three poles con- 
nected in series, with the connections tapt 
between the magnets for the three wires 
which extend to the three segments of the 
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commutator of thc other machine. Two 
diametrically opposite brushes rotate against 
this commutator and cause the field to 
rotate in synchronism. The current can be 
supplied to the brushes by collector rings. 
As before mentioned, the armature of the 
motor is separately excited. 

The shaft supporting the brushes must 
be geared (nothing but gearing will do) to 
the sending machine, and the motor must 
be geared in exactly the same manner to 
the receiving machine. The sending ma- 
chine can be operated by hand or by a 
motor as desired, and the rcceiving machine 
will then operate in exact synchronism. 


An Automatic Electrical Synchronizer. 

The most interesting and ideal synchro- 
nizer of all requires no extra wires what- 
soever. The principal part is a wooden or 
other non-conducting drum A (Fig. 4), the 
shaft of which is connected to the shaft of 
the cylinder upon which the pictures are 
sent and received. B is the edge of a 
piece of metal electrically connected with 
the shaft. C and D are pieces of graphite 
connected on opposite sides to metal strips 


(Continued on page 562) 
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Layout for Improved Enectrical Synchronizer to Be Used for Operating Telephotographic 
Transmitting and Receiving Apparatus Here Described. 
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Transformers 


UILDING a small transformer is 
not a difficult matter if you know 
the proper sizes and amounts of 
wire to use and the size and quan- 
tity of iron to put in the core. If 

you do not have this data at hand, you are 
pretty sure to meet with failure, and in 
the words of the funny paper ask, “How do 
they do it?” 

The principal trouble in a small trans- 
former is its tendency to heat when under 
no load. This is caused by losses in the 
core and Primary winding, the technicali- 
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Pattern of Spool Ends 


Here’s Something You Have Wanted for a Long Time—Data and Instructions for Building 


By J. W. ESHNAUR 


factory in every way for the Amateur, 
therefore I will deal with it only. The 
following instructions are for a _trans- 
former to deliver voltages ranging from 2 
to 20 volts, but further on IJ will explain 
how you may vary the size so as to obtain 
any voltage you may desire. 


BUILDING THE CORES, 


First prepare the annealed  sheet-iron 
core pieces. These are made from very 
soft, thin sheet iron (tin-can stock has 
been used), and are cut in the shape of 


Fia.4 
Coil Winder 


Switches Aa B both on Poe /-Secondartes are in series 


year » » 2- _» areinmultiple 


Switch A on point 2, Switch Boff-*/ Trans.on alone 
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and Testing Small Transformers 


ties of which it is not necessary to go into 
here. Properly constructed, a_ transformer 
may remain on the line indefinitely under 
no load and will not heat. Under a load 
it will warm up slightly, but excepting on 
a dead short of the Secondary, it will not 
get dangerously hot. 


SHELL AND CORE TYPES. 

There are two general types of trans- 
formers in use, known as the core type 
and the shell type, shown respectively in 
Figs. 1 and 2. The shell type is the easiest 
to construct and probably the mest satis- 


the letter E, the dimensions being given 
in Fig. 3. It is best to make a pattern 


from some slightly heavier stock being | 


careful to get all parts square and close 
to size. When the pattern is finished, lay 
it on the iron to be used for the core 
pieces and with a sharp scriber mark out a 
piece.. Cut this out, using a sharp cold 
chisel to cut along the back of the piece 
between the 
reached with the tinsnips. Lay. this: piece 
on the pattern, first one way and then 
the other, and if the lines all coincide you 
are all ‘right, if not file 
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tongues which cannot be. 


the pattern - 


in the spots which are out 
again until the pattern and the core 
pieces line up pretty close. Now cut 
enough core pieces to make a pile 7%” high 
when tightly comprest. Put all the pieces 
in a pile with the tongues all in one direc- 
tion line them up as closely as possible and 
clamp the back of the E in the vise and 
file the inside edges smooth. Do the same 
with the end and middle tongues. You 
need not file the outside edges unless you 
so desire, as it is only a matter of looks 
whether they are smooth or not, but the 
inside must be quite true or you will have 
trouble in entering them into the spool. 


WINDING THE COILS. 


In order to wind the coils evenly, it is 
necessary to have some form of winding 
apparatus. If you have no lathe, you can 
easily make a winding machine as shown 
in Fig. 4. A 3%” bolt about 10” long, with 
threads cut down about 6”; a piece of 4%” 
pipe 1%” longer than the width of your vise 
jaws, and a couple of %” nuts are about 
all that is necessary. Saw the head off 
the bolt and put on a handle. Slip the 
pipe on the bolt and run one of the nuts 
down close to the end of the pipe, leaving just 
enough end play for the bolt to turn easily. 
Put the pipe in the vise and this part is 
ready. Now take a piece of wood, slightly 
larger in dimensions than the middle tongue 
of the core piece, and bore a 3%” hole thru 
the center lengthwise. Then plane it 
down taking care to keep the sides as near 
parallel to the hole as possible, until it is 
1/16” larger than the core or 15/16” x 
1 3/16”. 

The spool is made from good, stiff card- 
board. Lay out a piece as shown in Fig. 
5. Cut on the (solid) lines and bend on 
the (dotted) lines. It is best to form this 
part of the spool right on the block you 
have just finished. The end pieces are 
shown in Fig. 6. Cut the hole in the cen- 
ter just large enough to fit snugly over the 
center form. Bend up the short ends and 
glue them in place. Place the completed 
spool on the block, slip the block on the 
spindle of the winding apparatus, lock it in 
place with a nut, and when the glue is dry 
you are ready to wind the coils. 


THE SECONDARY WINDING. 


The secondary winding is put on first. 
It consists of four layers of No. 18 enam- 
eled magnet wire with a tap taken off each 
layer. Punch a hole in one end of the 
spool, put the end of the wire thru about 
4” and proceed to wind the wire on evenly 
until the first layer is complete. Cut the 
wire, leaving about 4” beyond the end of 
the layer. Punch a hole in the end of the 
spool and push the wire thru. Put the end 
of the wire remaining thru the same hole 
and solder the two together, just outside 
the spool. Cover the layer of wire on the 
spool with a layer of paper and wind on 
the second layer, taking a tap off at the 
end in the same manner as before, and 
so on to the end. Number each tap as you 
take them off and cover the completed sec- 
ondary with several layers of paper, or, 
better still; with two layers of Empire 
cloth (oiled linen). 

THE PRIMARY. 

. The primary consists of twelve or four= 
teen layers of No. 28 enameled or silk- 
covered magnet wire. Solder a piece of 
No. 18 wire to the end of the No. 28 wire,, 
make a full turn of the No. 18 around the 

(Continued on page 580) ° 


and try 


October, 1919 


ELECTRICAL EXPERIMENTER 


335 


Explosions Caused by Ligint 





A Mixture of Chliorin and Hydrogen Gases, 
If Sealed up In a Glass Bulb, WII] Combine 
In Diffused Light to Form Hydrochloric Acid 


Gas. Exposure to Direct Sunlight or Burn- 
Ing Magnesium Wire Ignites Forcibly the 
Gas so Formed, 


HAT photographs are taken by virtue 
| of the chemical properties of light is 
a fact that is familiar to everyone, 
and is indicated by the very word photog- 
raphy. But there are many other interest- 
ing examples of the action of light in pro- 
moting chemical action which have no 
bearing on the photographic art. Under 
the influence of the actinic rays in sunlight, 
and the light of magnesium, the electric 
lamp, etc., elements are made to combine 
and compounds are decomposed into their 
elements or broken down into simpler and 
more stable compounds, while certain of the 
chemical elements are converted into a 
different form or allotropic modification. 
Octahedral sulfur (the form in which 
native sulfur crystallizes) can be readily 
dissolved in carbon disulfid. If such a so- 
lution is prepared and exposed to a beam 
of very strong light the clear liquid be- 
comes turbid by formation of insoluble 
white amorphous sulfur. Yellow phos- 
phorous is also altered by exposure to light. 
If a mixture of chlorin and hydrogen 
gases is sealed up in a glass bulb and ex- 
posed to diffused daylight, the gases grad- 
ually combine to form hydrocliloric acid 
gas, but the combination does not take 
place in the dark. Exposure to direct sun- 
light causes the gases to combine at once 
with an explosion that shatters the bulb. 


Novel Phonograph Reproducers 


Procure a stiff piece of cardboard about 
1 foot square and insert a needle into it 
so as to project from the corner of the 
cardboard in the fashion illustrated here- 
with. See Fig. A. 

The projecting point is held on the re- 
volving phonograph disc. Best results will 
be obtained if the cardboard reproducer be 
held in the fingers where the needle 
passes thru it. The music is surprisingly 
clear and can be heard at a distance of 30 
feet. [Ed. Note: A wooden shingle gives 
surprisingly good results.] 


Tip 





Want Some Fun? Try One of These Phono- 
graph Reproducers. 





By hi. J. Gray 


The same effect is produced by burning a 
piece of magnesium wire, as in Fig. 1, the 
experimenter being shielded by a_ suitable 
screen. 

Another example of chemical synthesis 
brought about by the action of light is the 
combination of chlorin and marsh gas (or 
methan) to form methyl chlorid. Let a 
tall and wide glass tube, A, Fig. 2, be filled 
with strong brine and inverted over a ves- 
sel, B, containing the same solution, the 
tube being supported with its mouth be- 
neath the surface of the liquid. One-third 
of the tube should be filled with chlorin 
by bubbling the gas thru the brine—in 
which it 1s much less soluble than in pure 
water—and then another third of marsh 
gas introduced in the same way. The tube 
must not be exposed to direct sunlight or 
the gases will combine with explosion but 
if left in diffused daylight for a few hours 
the liquid will be found to have risen in the 
tube which now contains only methyl 
chlorid. The hydrochloric acid produced 
at the same time will have been absorbed 
by the brine, and the resulting vapor will 
occupy only about one-third the original 
volume. 


, ——____________+ 
TTT ae 


mre 


Tl 
i 
) 


The Combination of Chlorin and Marsh Gas 

Under the Action of Diffused Light, Giving 

Methyl Chliorid, Which Explodes When Ex- 
posed to Direct Sunlight. 


By simply placing the tip of an electric 
light bulb (see Fig. B) on the disc, the 
music can be heard about 1 foot away. 

Contributed by RUSSELL H. ANDERS. 


A SILENT ALARM CLOCK. 


About the most gentle way in which to 
awaken a person is by the rays of the 
sun falling on the sleeper. This prin- 
ciple is incorporated in the silent alarm 
proposed herewith. A nitrogen tungsten 
lamp of high wattage is mounted within a 
reflector which is in turn mounted on either 
the headboard or footboard of the bed- 
stead in an adjustable manner so that the 
light rays may be focust upon the pillow. 
This light is controlled by a time-switch or 
suitable alarm clock arrangement to turn 
the current on at a predetermined time; 
the circuit should be opened by a switch 
located at a point distant from the bed. 
It is also advised that a good lens be used 
to increase the strength of beam if neces- 
sary. After one is: awakened, the flood of 
light will render the chance of dropping 
off into further slumber improbable, and 
you will be persuaded to rise and ‘‘douse 


the glim.” 
Contributed by J. A. WEAVER. 
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The Glass Vessel Contains Sulfur Dioxld Gas. 

A Strong Electric Light Beam Is Focust on 

It Thru the Lens Shown, Causing a Mist to 

Appear and Finally a Fog Which Fills the 

Bottle. Removing the Light, the Fog Disap- 
pears. 


Examples of decomposition by light ac- 
tion are more numerous. Mercurous oxid 
has to be kept in the dark if required in a 
laboratory, because it is gradually decom- 
posed by exposure to light, forming mer- 
curi¢ oxid and mercury. Many other me- 
tallic salts are similarly reduced by light, 
hence their use in photography. Those of 
silver and uranium are particularly sensi- 
tive. Glue or gelatine containing a little 
potassium bichromate is rendered insoluble 
and leathery by exposure to light, a prop- 
erty that is made use of for rendering glued 
joints watertight. 

If a large clear glass flask is filled with 
sulfur dioxid gas and closed with a rubber 
stopper, a further experiment can be made 
if a strong electric light is available. The 
light should be concentrated by means of 
a lens, as shown in Fig. 3, and past thru 
the flask. In a few moments a mistiness 
will appear, and after a short time the 
vessel will appear to be filled with fog. 
This is caused by the decomposition of sul- 
fur dioxid into sulfur trioxid and sulfur. 
Upon removing the strong light these prod- 
ucts will soon reunite to form the original 
and invisible sulfur dioxid. 


Shoe-Nail Receptacle 


First procure seven old shoe-nails an inch 
or so long and a piece of board. Drive six 
of the nails into the board in the form of a 
circle, 34 inch in diameter. In the center 
of this circle drive the remaining nail, leaving 
all 7 nails protruding at least %inch. Next 
bend the six nails toward the central one 
until they will clamp a miniature base lamp. 
Drive the center nail down until, with the 
bulb in the improvised clamp, the base will’ 
just touch the center nail. 


Contributed by B.C. PADDOGE 





Ever Want a 
Hurry? Here’s How to Make One From Old 
Shoe-Nails. 


Miniature Receptacle in a 
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By SAMUEL D. COHEN 
LESSON XV 


N the earlier lessons of this Course, 

the subject of “thread-cutting’” was 

taken fully under discussion; the same 

being applied, however, to threads cut 

by means of the lathe only. The 
lathe is by no means the only method by 
which threads can be cut, either internally 
or externally. The most common method 
of cutting threads in metal or any other 
materials is by the application of taps and 
dies. The latter being used for cutting 
external threads, while the former are used 
for cutting internal threads. 

There are various types of taps and dies 
that can be used for this work, and these 
depending upon the character of the work 
in which the threads are to be cut. The 
most common thread as obtained from a 
tap are those of the 60 degrec “V” variety. 
This type of thread is the most commonly 
used and for this reason it is recommended 
for the novice. Taps and dies are most 
easily procurcd and you will find that very 
little effort 1s imposed upon the user of the 
tool in obtaining an accurately cut thread. 

There are three principal types of taps, 
namely:—the taper, plug and bottoming. 
These three taps are indicated in Figure 
1. The tapering tap being used for starting 
the thread, the p/ug tap being used for 
smoothing the starting 





To Ascertain the Pitch of the Thread on a 
Bolt or Nut, a ‘“‘Thread Gage”’ of the Type 
Shown Here is Usually Employed. 


by the taper type, and lastly, in finishing a 
thread, the bottoming tap is employed. The 
latter tap is also used in places where the 
depth of the hole is limited and it is de- 
sircd to produce a sharp V-thread in said 
hole. 

The difhculty encountered in attempting 
to use the bottoming tap first is that it is 
difficult for the body of the tap to grip the 
metal. This can be avoided by slightly 
chamfering the hole and applying a sudden 
twist on the tap. (See photo Fig. 3.) 
Should the hole wherein the thread is to be 
formed be long enough, it is then recom- 
mended at all times to use at least the plug 
tap as a starter, and not a bottoming tap. 

It is strongly urged at all times when 
using a tap that plenty of oil shall be ap- 
plied to the working surface. Standard 
commercial machine oil will serve the pur- 
pose. In brass, especially when tapping 
large holes, soluble oil should be applied. 

Taps are usually held in tap wrenches as 
indicated in Figure 2. Do not use monkey 
wrenches or tools that have an L-shaped 
handle in operating a tap. This is an im- 
portant rule to be remembered, as when 
using the latter type handle it is difficult to 
start the tap into the metal into which the 
thread is to be cut at exact right-angles to 
the tap. Often the tap is broken when 
utilizing such a tool. It is thus clearly seen 


thread obtained 





Fig. 3.—Don’t Try to Run a Tap in With a 
Lop-Sided motion, as by Using a Monkey 
Wrench; Always Use a Balanced, Two-Han- 
dle Tap Holder as Here Shown. 


the cxact reason for using a tool having 
a T-shaped handle is that the applied force 
to the tap is uniformly distributed. 


The following may be of assistance to’ 


the novice as regards lubrication for differ- 
ent materials which are commonly used. 
As previously mentioned—in brass work, 
the tap should be lubricated with soluble oil 
or standard machine oil. Same being ap- 
plied in tapping bronze. 

In copper and aluminum where tapping is 
inost difficult, it is strongly recommended to 
use kerosene or turpentine as the lubricant. 





Left—Taper Tap. Center—Piug Tap. Right 
—Bottoming Tap. 
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In tapping these materials, it is urged that 
the tap be given a to-and-fro motion; this 
being necessary in order to eliminate any 
possibility of causing the metal to adhere 
to the tap and thereby preventing binding 
of the tap. At times it is also recommended 
to remove the tap from the threaded por- 
tion and remove all of the dust particles 
that may be in the metal and flooding the 
same with the above-named lubricant, be- 
fore attempting to proceed with the tap- 
ping. Tool and niachine steel, especially 
of the high carbon grade, require standard 
machine oil as a lubricant while tapping. 

The following materials do not require 
any lubricant for tapping: fiber, bone, 
bakelite, formica, hard rubber and cast 
iron. 

Miscellaneous Notes on Tapping. 

All threading of machine parts and cast- 
ings is not done by means of the standard 
tap wrench by hand, but in some cases the 
threading is done in a drill press or in a 
lathe. In machine shop practise large holes 
often have to be tapt measuring two inches 
or more in diameter. It is manifestly im- 
possible, or at least impractical, to attempt 
to tap such a hole by hand, altho it is some- 


‘times done in an emergency. For such a 


job, the first point to be watched should be 





Three Common Forms of Tap Wrench Used 
in Machine Shop Practise. 


‘ 

to get the tap firmly over the opening, the 
edge of the hole being eased off a little with 
a file if necessary to start the tap. It is a 
common trick in tapping holes such as this 
to place the part or casting on the table of 
a large drill press and center it so that the 
spindle of the press comes directly over 
the hole to be threaded. The tap is then 
placed in a position over the hole and the 
spindle cither fitted with a chuck to hold 
the tap, or in some cases the spindle simply 
carries a tapered center which presses 
against the center hole in the end of the 
tap. By throwing in the back-gear of the 
drill press, any pressure desired can be ob- 
tained on the tap and under these condi- 
tions the tap is threaded into the material 
by turning it slowly with a large wrench; 
in the case where the person doing the 
tapping is sufficiently skilled the tap can 
be held in the drill press chuck, and by 
throwing in the compound back-gear so as 
to cause the spindle and tap to just barely 
turn, the hole is thus tapt out. By throw- 
ing the reverse lever on the drill press, the 
tap can be backed out when thé tap has 
been threaded thru the hole a sufficient dis- 
tance. The “feed” is worked by hand. 

Many small parts and castings, etc., are 
easily and accurately tapt in the lathe. 


(Continued from page 579) 
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This department will award the following monthly prizes: 


For the best idea submitted a prize of $3.00 is awarded; for the second best idea a $2.00 prize, and for the third best prize of $1.00. 
article need not be very elaborate, and rough sketches are sufficient. 


Make sketches on separate sheets. 


FIRST PRIZE, $3.00 


MARCHING LIGHT FOR 
MUSICIANS. 


Herewith is a sketch of a Novel Mu- 
sicians’ Light for musicians when march- 
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An Electric Light of Many Uses—Here Shown Lighting up the 
Bandsman’s Music. 





ing at night. I have used one for some 
time and find it very satisfactory. The de- 
scription follows: 

The box is made of a cigar box or other 
light wood, of a size to accommodate two 
flashlight batteries of the type you desire 
to use, and may be provided with a hinged 
cover to facilitate replacing the batteries. 
One end of the box is provided with a 
small lever switch for opening and clos- 
ing the circuit. The other end is equipt 
with two spring clips taken from old bat- 
teries. 

Secure a piece of brass and bend it ina 
semi-circle with a projection on one side 
to be fastened to the wooden clothes pin 
as shown in the sketch. A lamp socket 
from an old flashlight is placed thru a hole 
made in the top of the shade and soldered. 
Over this is placed a flat bent spring, se- 
cured to the clothes pin with small wood 
screws, and close enough to the socket as to 
make a firm contact with the lamp when 
screwed into the socket. 

The flexible cords should be of sufficient 
length to reach from a convenient pocket, 
in which the batteries will be carried, to the 
music lyre on the instrument. 

The batteries are connected in multiple 
or parallel to give longer ampere-hour 


capacity. 
Contributed by iV EY, 
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SECOND PRIZE, $2.00 


OZONE AND ULTRA-VIOLET RAYS 
FOR PURIFYING THE AIR. 


The many uses for ozonized air makes its 
production in quantity of growing impor- 


tance, and apparatus suit- 
able for such work is of 
increasing interest. A con- 
venient design for appa- 
ratuis cot. this mature Is 
shown herewith and con- 
sists essentially of glass 
piates, covered with pow- 
dered iron, and fixt alter- 
nately to the top and bot- 
tom of a suitable recep- 
tacle. To make the iron 
adhere properly it may be 
mixed with shellac and 
applied in a thin layer. 
The glass plates come into 
contact with copper con- 
ductors both at the top 
and bottom of the recep- 
tacle, and a brush dis- 
charge of electricity will 
take place between the 
two sets when the con- 
ductors are connected with 
the secondary of a spark 
coil or transformer, giv- 
ing at least 6,000 to 7,000 
volts. Air is forced thru 
the receptacle by means of 
a blower, and the air cur- 
rents will take a zigzag 
course around the ends of 
the plates, thus coming 


into intimate contact with 

the discharging current. 
Contributed by 

HAROLD CA RIDGELY. 
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A Home-Made Ozone and Ultra-Violet Ray 
Generator for Purifying the Air. 
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We will make the mechanical drawings. 


First Prize, $3.00; Sccond Prize, $2.00; Third Prize, $1.00. 
The purpose of this department is to stimulate experimenters towards accomplishing new things with old apparatus or old material, 
and for the most useful, practical and original idea submitted to the Editors of this department, a monthly series of prizes will be awarded. 


The 
Use only one side of shect. 





THIRD PRIZE, $1.00 


AN ODD “SPARK” PHOTO. 


The accompanying photograph represents 
a spark picture which can be easily dupli- 
cated with interesting results by any elec- 





This Odd ‘‘Spark’? Photo Was Made by One 
of Our New Zealand Readers. It Represents 
a New Zealand ‘‘Highlander’’ and Was Ob- 
tained by Passing a Spark From an Electro 
Thru a Photo Plate, to a Tin-Foil Sheet. 


trical experimenter who possesses a small 
spark coil, or static machine and Leyden jar. 
This picture which was contributed by Mr. 
C. J. Forrest of Blenheim, N. Z., shows a 
“New Zealand Highlander” in full regalia, 
and was taken in the following manner: 

The odd results shown were obtained by 
placing an old postcard block (printing 
block) on the film side of a photographic 
plate, and then placing a piece of metal 
underneath the plate. The metal block 
bearing the image was connected to the 
outside coating of one Leyden jar on a 
small static machine, while the piece of 
metal below the photograph plate was con- 
nected to the outside coat of the other Ley- 
den jar on the machine. The handle of the 
static machine was then turned and a spark 
allowed to jump between the discharging 
knobs. The photo plate was then developed 
in the usual manner with the results here 
shown. 


HASTENING ACTION OF NITRIC 
ACID ON COPPER. 


To hasten the action of nitric acid on 
copper, drop a minute amount of sodium 
carbonate in the acid. This is especially 
good when the acid is too weak to readily 
decompose the copper. 


Contributed by BENSON FREEMAN. 
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LABORATORY HOT WATER 
SUPPLY. 


By H. J. Gray. 


A supply of hot water is a great con- 
venience in the laboratory or workshop, 
and while a tin kettle and a gas ring will 
serve very well as a makeshift, it is not a 
dificult matter to fit up a more service- 
able installation. The arrangement illus- 
trated was constructed by the writer for 
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Distilled Hot Water Any Time You Want It. 

It’s Easy With This Laboratory Hot Water 

Heater, Which Anyone Can Make WIth a 
Little Ingenuity. 


use in a small private laboratory. The 
water is heated in a large oil can, A, which 
should be the largest obtainable. Near the 
bottom a brass T gas-pipe fitting, B, is 
soldered into a hole made to receive it. A 
small brass tap, C, is screwed into the lower 
arm of the T, while the other supports a 
length of glass tube, D, the other end of 
which is fitted into a brass elbow joint, E, 
near the top of the can. The glass tube 
forms a gage to indicate the depth of 
water within the can. It can be fixt like 
the water gage in a model boiler. In fact, 
instead of using gas fittings the necessary 
parts may be obtained from a dealer in 
model engineers’ sundries if preferred. 
The gas fittings with a glass tube fixt by 
means of leather packing, with a piece of 
thick indiarubber tube to cover the joint 
outside, make a good substitute for a time. 
The can is supported on a strong iron stand 
with a piece of asbestos millboard, F, be- 
neath it to protect the bottom from the 
flare of a Bunsen burner, G, used as a 
source of heat. 

In order to utilize the escaping steam a 
condenser was fitted to the side, as shown. 
This consists of a bent glass tube, H, pass- 
ing thru a hole made in a sound cork 
closing the mouth of the oil can, so as to 
just reach inside. The lower part of this 
tube is cooled by water circulating thru a 
wider tube, J, which has a waxed cork at 
both ends and two side tubes, KK. Cold 
water enters thru the lower side tube and 


escapes from the upper one, indiarubber 
tubes being used to make the necessary 
connection with a full pail placed above the 
condenser and an empty one on the floor. 
The boiler may be filled by siphon action 
so as not to disturb the condenser fittings 
by removing the cork. Simply connect an 
indiarubber tube to the tap, drop the other 
end in a pail of water standing at a higher 
level, and suck a little air out from the 
end of the condenser tube to start the 
siphon. The water which falls from the 
end of the condenser tube is preserved as 
distilled water—always a useful thing to 
have in a laboratory. Of course the longer 
the water is allowed to boil the greater the 
quantity of distilled water formed. 


WAX THE CORKS—IT PAYS. 


Corks can be made quite air- and water- 
tight by dipping for a second or two in 
melted paraffin wax heated in a tin over 
a spirit lamp. The wax should not be 
made too hot or it swells the corks un- 
pleasantly and also becomes deteriorated. 


When chemicals are put away for a con- 
siderable time, and in cases in which they 
are liable to deteriorate by contact with 
the air a seal of parafhin wax will form 
a simple and efhcient safeguard. Keep the 
wax in a shallow tin—the lid of a black- 
ing tin will do very nicely when cleaned— 
and melt by gently heating over a spirit 
lamp. Cut the cork flush with the top of 
the bottle and dip momentarily into the 
molten wax. The writer has stored even 
very deliquescent substances for many 
months in this way without a trace of 
moisture appearing. 


PEROXID FOR ACETYLENE LAMPS 


A little peroxid of hydrogen—the stuff 
ladies use for making the hair golden— 
works wonders in an acetylene lamp. About 
a teaspoonful added to the water in the 
generator causes a marked increase in the 
brilliance of the light, and is in no way 
detrimental to the metal parts of the appar- 
atus. 


SAWING BOLTS AND SCREWS. 


It is sometimes necessary to trim the end 
of a bolt, or to remove a portion in order 
to shorten it. In such cases it is a good 
plan to keep a nut some distance up the 
bolt, finally running it off to remove any 
burr left by the saw. Otherwise there is 
usually some difficulty in starting a new 
nut, and the threads may sustain permanent 
injury as a result of the attempt to force 
a nut over the end. 


SHOT FOR CLEANING BOTTLES. 


A method of removing obstinate stains 
from bottles that is often recommended is 
to pour in some water and small shot and 
shake until the bottle is clean. This, it is 
true, removes the dirt, but it generally 
leaves behind some streaks and particles 
of lead adhering to the glass which can 
be distinctly seen in a good light. For 
chemical and photographic purposes the 
lead is as bad or worse than the dirt, and 
must be completely removed before the 
bottle is used for storing solutions. <A lit- 
tle nitric acid should be kept for this pur- 
pose, diluted with an equal bulk of water. 
A good rinse with the acid will dissolve 
all traces of lead, after which the bottle 
can be washed in the ordinary way. The 
acid may be used repeatedly. 


WWww.americanradiohistorv.com 


A HANDY LABORATORY WASH- 
BOTTLE 


_ The continuous flow wash-bottle shown 
in the accompanying sketch will be readily 
appreciated by those who have used the old 
type wash-bottle requiring constant blow- 
ing. It is simple and effective and should 
be a valuable asset to every laboratory. It 
is composed of a flask, stopper and three 





We Have Seen Many Types of Laboratory 


Wash Bottles, But This Is an Ideal One— 
Simple to Use and Easily Made. 


tubes, B, D and A; B being the outlet, D 
for releasing the pressure and A for blow- 
ing. Slipt over the lower end of tube, A, 
is a short section of the rubber tubing with 
a small stopper inserted at the freeend. A 
slit is then cut into the rubber tubing, as 
shown at C. This has the effect of a check 
valve, allowing air to pass thru the slit C, 
in only one direction, that being mto the 
bottle. 

In operating, the flask is held in the right 
hand with the outlet tube between the index 
and second fingers and the thumb over the 
tube D. It is then ready for blowing, which 
is done in the regular way thru the tube A. 
The air passes thru the valve, thereby set- 
ting up a pressure in the bottle which 
causes the emission of water from the out- 
let. The flow from the bottle will then 
continue until the pressure is relieved by 
the displacement of the water. As it is 
possible to create approximately 2 pounds 
pressure in one blow, considerable water is 
ejected before the pressure is exhausted 
and the flow stops. Should it be necessary 
to stop the flow instantly, or before it would 
do so by itself remove the thumb from the 
tube D. 

Contributed by RUDOLPH C. LANG. 


NON-FERROUS MAGNETIC 
ALLOY. 


Though manganese itself is only feebly 
magnetic, while copper and aluminium are 
destitute of magnetic properties, an alloy 
of these three metals is found to possess 
magnetic properties comparable with those 
of cast iron. The alloy in question con- 
tains 60 per cent copper, 26 per cent man- 
ganese, and 14 per cent aluminium. 


Contributed by H. J. GRAY. 
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The Submarine’s Under-water JRadio 


N a general way it is known that dur- 
ing the war a method was found to 
communicate with a submerged sub- 
marine from shore or sea. How this 
is done and how it came to be discov- 
ered that it could be done not until now has 
been made public. Like a good many other 
revelations it came when the researchers 
were at work on another problem. 
The scientists of 
the radio section of 
the Bureau of Stan- 


dards stumbled on 
the secret and the 
lucky ones to sus- 
pect it were two 
young assistants not 
Jong out of high 
school. Their ex- 
periments and the 


development of. 
what is known as 
the “loop aerial” for 
submarine radio 
communication by 
the bureau, resulted 
in a device so sim- 
ple and perfect, and 
producing such won- 
derful® results, that 
the navy has adopted 
it and is equipping 
all its undersea craft 
with this style of 
loop. 

Ti the fall of 1917 
a series of experi- 
ments was under- 
taken by the bureau 
to develop an appa- 
ratus for the detec- 
tion of enemy sub- 
mersibles. Mr. J. 
A. Willoughby and 
Mr. P. D. Lowell 
were engaged in the 
work. They had a 
notion that a closed 
“loop” or rubber encased coil of wire of- 
fered the best chances for success. They 
made one and threw it one night into a tank 
of fresh water on the grounds of the bu- 
reau near Chevy Chase, Md., a suburb of 
Washington. To their delight they re- 
ceived a signal from the big radio station at 
Arlington. The next night they submerged 
the coil in the tidal basin of the Potomac 
near the new Navy Building. Again the 
signal came with no difference in strength 
whether the loop or coil was suspended in 
air or sunk in the river. 


DISCOVERY OF THE “LOOP’S” EFFICIENCY. 


The significance of this discovery struck 
both young men. Here was a way pos- 
sibly to detect the presence of enemy sub- 
marines, but surely to talk with our own, 
which was equally important, had been 
thought impossible. This was in November. 

In December improvements in the sub- 
merged coil brought the reception of sig- 
nals from Lyons, France; Paris and San 
Diego, Cal. By March last year excellent 
signals were received on a single turn coil 
150 feet long by sixty feet high having a 
wave length range of 100 meters to 15,000 
meters, Experiments continued, 


In April Mr. Willoughby discust with 
Lieutenant Commander H. P. St. Clair, of 
the Radio Division of the Navy, the use of 
“loops” on submarines for both transmis- 
sion and reception under water. Both he 
and Mr. Lowell were sent to New London 
to work under Commander McDowell in 
charge of the base, to install the apparatus 
for a try out on submarine D-1l. It is a 





the loop consists of two insulated wires 
grounded at the extreme ends of the hull 
carried over suitable supports to the con- 
ning tower and thence thru “radio-lead-ins” 
down into the boat to the receiving and 
sending apparatus. 


SUBMARINE USED AS “GROUND.” 


A new type of loop was tried on the U. 


S. S. G-3, in which 
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Equipping U. S. Submarines with New Under-water Radio Antenna. 
the Single, Heavily Insulated Wire Passing from Bow to Stern, Over the Conning Tower. 
Messages Have Been Received 6,000 Miles When the Loop Was Submerged 8 Feet. 


simple contrivance, the metal frame of the 
submarine itself being a part of it, this 
being used as a “ground” just as the earth 
is used in land telegraphy. The circuit is 
thus made complete. As finally perfected 


[In October “Radio 
Amateur News’”’ 


Are Undamped Transmission, 
By Ensign P. H. Boucheron, U.S.N.R.F, 


Cascade Amplification at Radio Frequen- 
cles. By Thomas Benson 
Selector Switch for ‘‘Rogers’” Under- 
ground Antenna. By Stanley J. Brown 
A New Radio Dynamic Controlling Sys- 
tem. By Lieut. W. R. Coventry 
Long Wave Rec elvinty. 
y H. L. Biedenbender 
A Short Wave Ree Transformer. 
By Raymond Evans 


Improved “B” Battery Construction. 
By J. G. Reed 


An Undamped Transmitter of the De For- 
est Type. 


By E. Dynner 

Developing Audions for the Amateurs. 
By E. T. Jones, Associate Editor 

An Exceptionally Well Perieued YZ KW. 
Transmitter. W. H. Priess 
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The Antenna Comprises 


was insulated from 
the hull. Better, but 
not satisfactory, re- 
sults were obtained. 
Up to this time the 
frame of the boat 
had not been used 
asa ground. 

The lower side of 
the “loop” was re- 
moved and the ends 
of the wire fastened 
to the bow and 
stern. The top of 
the “loop” was sub- 
merged eight feet; 
signals from Nauen, 
Germany, were 
clearly heard. Very 
sharp indications of 
direction were ob- 
tained when under 
water or on top of 
it. And soon other 
stations were heard, 
including Caruar- 
von, England, 
Rome, Italy, and 
various merchant 
vessels, Later ex- 
periments showed 
that  communica- 
tions can be carried on at sea under all 
conditions more efficiently with the closed 
“loop” aerial than with the ordinary ele- 
vated antenna. 

To receive short wave lengths the loop 
must be near the surface of the water, 
whereas a wave iength of 10,000 meters 
can be received at a depth of twenty-one 
feet. Still longer lengths can be heard at 
greater depths. 


TRANSMISSION UNDER WATER, 


Signals can be transmitted from the loop 
to a distance of fen or twelve miles when 
the submarine is completely submerged, the 
maximum distance being obtained when the 
top of the “loop” is practically at the sur- 
face. The distance decreases to two or 
three miles when the loop is eight or nine 
feet below the surface. Submergence of 
the boat during the reception of or trans- 
mission of a message does not alter the 
wave length. If the maximum depth for 
the wave length being used is exceeded, 
communication is then interrupted. 

The report of the Bureau of Steam En- 
gineering of the Navy Department in its 
summary of underwater radio experiments 
says i— 

(Continued on page 560) 
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Tine Wireless Ukulele 


The accompanying pen and ink sketch 
by our friend, Emerson Easterling, sure 
does bring back the golden memories of 
the good old “Amateur Radio” days. Just 
imagine, friends and fellow citizens, what 
a wonderful mental exhilaration it is to slip 
on the “cans” and hear the wireless tele- 
phone hum the strains of the Hawaiian uku- 
lele, as played by the natives on the moon- 
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The ‘Radio-Bug’’ Has it on All of Us—He May Put o 
in Far-off Hawaii, and With a Little 





U'<uleles Strumming Gaily 


the Hula Hula to the tantalizing strains 
of the Hawaiian Elite orchestra. All this 


and more does the wireless amateur enjoy 
at some time in his glorious and educa- 
tional career, but if Secretary of the Navy 
Daniels has his way there “ain’t agoin’ to 
be no sech animal” as a Radio Amateur 
from Portland, Maine, 
No siree. 


to the “Barbary 


Coast. In onion—we mean 
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n the “Cans” and List 


en to the 
Iimagination—Well Say, 


Who Couldn’t See the ‘“‘Hula Hula’? Maidens Dancing in All Their Native Charm? 


lit beach of far-away Wakakai. Oh boy! 


that sure is the life, and it doesn’t require’ 


any excessive strain of the mental fibres 
of your cerebrum and cerebellum to pic- 
ture the fair Hawaiian maidens dancing 
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Photo Underwood & Underwood 
The Radio Telephone Apparatus Worn by an Aijir- 
Experiments 
With This Wonderful! Voice-Transmitting Wireless. 


plane Pilot in the Recent Successful 


“union,” there is strength. So get together, 
fellow Radio-bugs, and think up all the 
good arguments and good deeds you can 
about Amateur Radiodom. Talk about it 
at your radio club meetings. 


Unique IRadiophomne MIlelmet 


Recently Secretary of the Navy 
Daniels spoke by wireless telephone 


bir ne with a naval seaplane in flight, 150 


miles away from Washington, 
where the apparatus was located 
which Secretary Daniels used in 
talking to the plane. 

The accompanying photograph 
shows the interesting radio tele- 
phone receiving helmet used by 
aviators, and which effectively cuts 
out all extraneous sounds and 
noises, including that from the air- 
plane engine. These helmets are 
made of rubber and leather, and the 
telephone receivers are mounted in 
the best quality sponge rubber in 
such a way as to effectually prevent 
the transmission of sound, even 
thru the bones of the head. 


The wireless telephone conversa- 
tion held with Ensign Harry Saden- 
water, while flying at a distance of 
150 miles from Washintgon, when 
Secretary Daniels asked him via 
radio what kind of a flight he was 
having, constituted a new record 
in the field of Airplane Radio-tele- 
phony. 

The microphone is of a new type 
and is open back and front, so 
that the air waves in front are 
balanced by those in the back. The 
engine noises are thus nullified and 
only the voice air waves are effec- 
tive in vibrating the diafram of the 
microphone. 
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A FOOL THERE WAS. 

(With apologies to Kipling) 
FOOL there was, who a wireless 

made, 
Even as you and I. 
Two coils of wire together he laid, 
With the bill at the junk shop still 
unpaid, 
Tho he called his father’s purse to his aid, 
Even as you and I. 


Oh, the years he’d waste and the tears he’d 
waste, 

And the work of his head and hand 
Belong to the science he did not know, 
And now we know that he never will know, 

And never will understand. 


A Fool there was and his coin he spent, 
Even as you and I, 
The money that should have gone for rent 
He paid for receivers. for he was bent 
To pull from the skies a radio sent 
Even as you and I. 


Oh! the news he’d get, and the use he’d get 
From this instrument he had planned; 
But his scheme didn’t work, he didn’t know 

why, 
And now we know he never knew why, 
And never did understand. 


He sent a wave as broad as a car 
Even as you and I, 
Which even Fessenden couldn’t bar, 
His coil was large and the spark went far, 
And mixed with a message for N.A.R., 
Even as you and I. 


And it wasn’t the kale, and it wasn’t the jail 
That filled his soul with despair, 
But ’twas the losing the set 
That he’d famished to get, 
For he’d violated the “laws of the air.” 
Osborne Anderson, 
Ernest A. Innes. 


HOW RADIO IN THE CLOUDS 
FOILED THE GERMANS. 


Sounds real mystical, doesn’t it, radio in 
the clouds? And it proved just as mystical 
as it sounds for a long, long time to many 
hapless German aviators, and other wearers 
of the ex-Kaiser’s iron cross. Airplane 
radio among the clouds was finally worked 
out into a regular melodrama by the Yankee 
wireless experts and fliers in France. It 
usually required two Allied airplanes at 
least to play this game, and the villain Hun 
aviator was invariably brought to justice 
sooner or later, once the stage had been set. 

The setting was arranged in the follow- 
ing manner: An Allied aviator would rise 
from the ground and fly toward the rear of 
his own lines, so as to secretly gain a high 
altitude, and he would then return toward 
the front, flying so high as to be almost 
invisible. Presently another Allied flier 
would join him. Then the trap would be 
set for the German flier, or fliers. One of 
the planes would rise above the clouds and 
hover in a certain locality, out of sight, 
while the other plane would remain fully 
exposed, and in some cases even drop to a 
lower altitude so as to be more visible to 
the enemy. It would not be long before 
a German flier would be seen sneaking up 
in an effort to surprise the Yank. But here 
is where modern science, in the role of 
wireless telephony, which was so wonder- 
fully developed by the American Signal 
Corps during the war, is to step in. The 
aviator watching for the German signals 
his approach and his position to his fellow 
aviator hiding above or in the clouds, by a 
wireless telephone message. At the critical 
moment the final information is given by 
radiophone to the hidden flier, and he 
pounces out of the clouds on the German, 
who often leads him a merry chase, but our 
second flier who had been on the watch 
joined in, so that ‘it was a case of two to 
one. Sometimes there were several German 


planes, and then it often happened that two 
or three Allied fliers had to battle with an 
equal, or even double and triple number. 
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sin Aviation 


By EDWARD RICE DOYLE 


HE day is not far distant when all 
airplanes used in long distance 
flights will be required to carry 
standard wireless equipment, permit- 
ting of communication over dis- 
tances equal, if not greater, than the ranges 
of sets required on passenger steamship 
liners. The reason is obvious. An airplane 
in distress is far more helpless than a ship 
and in case of forced landing, relief is 
almost always an immediate necessity. 
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Fig. 1—This Hlustrates the Simple Trailing Type of_Airplane Radio Antenna, Used to a Great Extent During the War. 
Disadvantages. 


Up Quickly But Possesses Several 
for Inter-plane Communication. Top View. 


Former Radio Officer, Air Service, U.S.A. 


by a weighted “fish.” Thus the metallic 
parts of the airplane form the counterpoise 
and as the trailing wire swings backward 
in a characteristic curve the major electro- 
static field is projected downward ahead of 
the airplane at about 45 degrees. 

This gives a directional effect directly 
ahead of the airplane. Signals behind the 
plane or to the side of the lateral axis are 
greatly weakened. Even when the plane 
banks on a turn, the signals ahead die down 
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all dimension of the airplane in any case. 
Fixt wire antenne on airplanes have 
never attained results commensurate to 
their cost in installation and in reduced 
flying efficiency; for every wire that is thus 
exposed to the air means increased head 
resistance and a few wires can multiply 
head resistance to a very serious extent. 
One design of fixt wire antenna which 
was used in the army combined the fixt 
type with the trailing type. (See Fig. 2.) 
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It Can Be Reeled 


A _2—-A “WwW? Type, Combined Fixt and Trailing Radio Antenna, Successfully Used 
Fig. 3—Radio Antenna Rig-up Proposed By the Author, for Double Fuselage Biplane. 


The 


Quadruple Antenna and Its Directional Effects Are Clearly Illustrated. 


Even in cross-country flying a good radio 
outfit is a necessity in holding a true course 
and in signaling ahead for special parts or 
supplies to save time at intermediate land- 
ing points en route. 

The requirements for a reliable radio 
apparatus on airplanes bring up certain 
problems which are still unsolved and sub- 
ject to considerable experiment at this date, 
when American ingenuity has been able to 
advertise its achievements in airplane radio. 
These intensive problems will attract the 
highest radio engineering skill in their solu- 
tion. 

The problems may be considered as: 


Pl Directional control of transmitted 
signals. 


2. Wave length adjustment of incoming 
and outgoing signals. 


3. Transmitting ranges and_ sensitivity 
of receiving apparatus. 


Under the first item, that of directional 
control, the engineer faces a very difficult 
task. The design of the aérial has always 
been the critical factor in directional con- 
trol, and it is greatly limited by the facilities 
which an airplane offers for setting up the 
antenna. 

The most effective control has been 
secured by the single trailing wire antenna. 
(See Fig. 1.) 

A length of about 300 feet of wire is 
allowed to swing in the air held down partly 


rapidly. Hence to transmit in any given 
direction the plane must be pointed in the 
direction of the receiving station and to 
find that direction by compass is not as easy 
as it seems. 

Furthermore, an airplane might have to 
reverse its direction every time it desired 
to communicate with a given station, and 
on long flights this lack of control would 
be extremely inefficient, in view of the fuel 
thus lost and the time consumed. 

In land radio for long distance transmis- 
sion the towers supporting the aérial are 
built for a given directional effect. Where 
non-directional effect is desired an um- 
brella type of antenna is used. However, 
since the airplane must get the maximum 
efficiency in range from the least amount 
of aérial weight, an umbrella type antenna, 
even if practicable, would not be suited to 
the airplane. 

When it is attempted to arrange a fixt 
antenna (as opposed to the trailing type, 
which is free to sway) on an airplane the 
limiting conditions of aérial capacity and 
structural areas impose very harsh condi- 
tions on the designer. Consider the ca- 
pacity of a wire equal to the wing span 
of an airplane, seldom more than 30 teet, 
and with no means of suspending the aérial 
over a foot above the wing surface, and 
with comparatively little metal in the wing 
itself to give the desired field its maximum 
capacity. Wing spread is the longest over- 
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Here the ends of the wire were not 
weighted and as they were constantly liable 
to become tangled in the controls such fine 
wire had to be used that their effective 
capacity, low enough with any practicable 
airplane antenna, was further reduced. 
Furthermore, the trailing wires were awk- 
ward in landing and in taking off, since 
they could not be reeled and the fixt wire 
system was an added menace, due to the 
fire hazard which they involved. 

_ This “rig-up,” however, was effective for 
wtterplane communication over short dis- 
tances, not exceeding a mile, using a 200 
watt fan-driven generator. Communication 
to the ground was easily establisht, but 
receiving from the ground was difficult. 
The directional effect was low ahead and 
strong to the rear of the airplane. 

The results obtained in army aviation 
radio were generally satisfactory for their 
purpose, but in the broad field of commer- 
cial aviation, the directional ‘control must 
be far more highly developed before the 
radio apparatus can be relied upon. 

The same structural conditions which im- 
pose so many difficulties on directional con- 
trol also affect selectivity of wave lengths. 
As is well known, a long wave length is 
more efficient for long distance transmis- 
sion. To get long wave lengths a great 
deal of inductance and capacity are needed. 
The land radio operator little considers the 

(Continued on page 588) 
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Am KEffeient Radio Crystal Detector 


By ROBERT F. GOWEN, Radio Engineer 


HE Multi-crystal Detector Mount- 
ing here illustrated is the result of 
an extended study by the author of 
many different forms of crystal de- 
tectors both commercial and home- 
made. It was built to provide a detector 
having the following characteristics: (1) 


PUR ela 
keh 


Left:—The Detector Arranged to Use Two | 
Crystals. Center:—The Detector Top Bar 
Swung Back and Cups Removed, | 


ere 


Maximum sensitiveness; (2) Maximum ro- 
bustness or power to hold its adjustment ; 
(3) Maximum flexibility in its use. 

Fig. 1 (at Icft) shows the mounting used 
to hold a pair of crystals or a crystal cou- 
ple such as Zincite-Chalcopyrite or Zincite- 
Bornite. The electrodes are made eccentric 
to each other so that any point in the lower 
cup may be made to intersect with any 
pome im, the upper cup. The crystals are 
mounted in small brass thimbles by means 
of Wood’s metal, Hugonium, or a similar 
soft solder and are held fast in the cups 
by means of the set screws. 

By removing the upper cup a phosphor- 
bronze point is exposed which is used in 
connection with Silicon. When using Car- 
borundum, the pin cup is unscrewed and 
the pin reversed to 
obtain a contact hav- 
ing a comparatively 
large area. When 
Galena is used, a pin 
shown in front of the 
instrument and _ hav- 
ing a very fine con- 
tact wire, takes the 
place of the pin 
shown in use. The 
lower cup is made 
large enough to hold 
several crystals at 
once so that in the 
case of one burning 
out, another may be 
immediately substitut- 
ed by simply rotating 
the cup on its ped- 
estal. 

Rotating the cups 
also provides an easy 
method of determin- 
ing the most sensitive 
crystal suriaces. It is 
only necessary to con- 
nect the detector in 
circuit with a_ test- 
buzzer and rotate the 
cups and thimbles un- 
til the head receivers 
show that the most 
sensitive crystal faces 
are in contact. 

A good method of 
comparing the sensi- 
tiveness of different 
crystals is also a fea- 
ture. This 1s accom- 
plisht by inserting 
the several types of 
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crystals in the large cup and bringing one 
after the other in contact with the pin while 
an observation for each is made with some 
type of receiver shunt. In this manner, the 
crystals may be separated into groups of 
varying sensitiveness for future use. 

In order to change the cups it is simply 





necessary to throw the lever back against 
the spring as shown in Fig. 2 (at center). 
This cut shows the detector unassembled. 

The large hole shown in the pedestal pro- 
vides a bearing for the small shoulder 
shown in front of the large cup, into which 
it is screwed when in use; or if preferred, 
the large cup may be screwed on to the pin 
in the lever arm. 

The small hole shown directly in front 
of the larger one is threaded to take an 
8-32 machine screw which may be used to 
hold in place a small acid container for an 
electrolytic detector. In this case a third 
pin is used, to the end of which is soldered 
the fine Wollaston wire. 

The adjustment screw on the front of 
the detector is provided with a very fine 
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Detai! Drawings of Parts Used in Making Universa!, Single or Multiple Crystal Detector. 
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thread, thus assuring a very sensitive ad- 
justment. The spiral spring shown in the 
unassembled view is slipt over the contact 
pin to allow of an easy adjustment while 
pushing the pin down in place, after which 
the pin is clamped in place by means of the 
set screw with its hard-rubber handle 
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View Above Shows the Detector Being Used 
with Metal Point on Single Crystal, Held In 


Lower Cup. | 
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The lever arm holding the pin moves in 
adjustable conical bearings in the fork 
mounted on the back piece and is held under 
tension by means of a flat, steel spring, 
the end of which may be seen directly over 
the bearings. 

Experience has shown that for the ex- 
perimenter the detector fulfills a long felt 
want in that the parts are entirely inter- 
changeable and accessible. It may be used 
as a detector of any of the well known 
crystal types or as an electrolytic detector 
of the ‘“whisker-point” type. By replacing 
the contact point with a small glass tube 
containing a fine platinum wire, a “Dip- 
point” electrolytic detector is provided. 

To change from one detector to another 
it is simply necessary to throw back the 
lever arm and _ take 
out the cups. This 
action requires a very 
small time period to 
perform. 

In order to adjust 
the detector the large 
cup is turned so that 
the crystai to be used 
is underneath the 
pin or upper crystal 
holder, whereupon 


| the pin is pushed 
-Stee! SPU) down against the 
py FFE MOE: spiral spring until 


‘scr i 
contact is made, after 


which it is clamped in 
place by means of the 
set screw. The lower 
cup is then turned 
slightly until a good 
point of contact is ob- 
tained, whereupon the 
detector is brought 
into final adjustmexut 
by means of the sen- 
sitive adjusting screw 
at its front. 
The author has 
found this type of de- 
tector to retain its ad- 
justment for several 
weeks at a time and 
believes this is due 
to the use of a rigid 
marble base and the 
stiff, non - vibrating 
spring. For the base 
a special marble is 
used having a very 
high insulation value. 


(Cont. on page 584) 
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Electric Fly-Catcher. 


(No. 1,311,281, issued to Maik 
Kurka.) ; 
Of all the thousands of inven- 





tions made monthly and yearly in 
this country, perhaps there is noth- 
ing at this time of the year which 
interests us more than a fly-catcher 


—and especially an_ electric  fly- 
catcher, for by its very cognomen 
it must be good. This electric fan 
device for catching flies provides a 
specially designed blade which acts 
when rotating at a high speed to 
produce a suction thru the horn or 
tunnel, and the flies are whirled 
around inside the fan casing into 
the blind vault, where they con- 
veniently die a most horrible death. 


Electric Heat Storer. 
(No. 1,311,464 issued to Oskar 
Selid.) 
An electric heat storing device, in 
which the heat may be accumulated 


\ 
\ 
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from an electric heating member or 
grid in a storing body placed in a 
chamber formed in a secure body 
of sealed “heat insulating’? material. 
This is designed particularly to apply 
to electric heat-storing kitchen 
ranges. The heat generated elec- 
trically may be transferred thru 
special channels and a multiple heat 
valve to various heat-storing cham- 
bers. The heat may be conducted 
by metal members or by _ air-filled 
channels, as provided by the move- 
ment of the valve. 








Electro-Surgical Needle. 
(No. 1,311,494, issued to Ervin M. 
Camp.) ae 

This electro-surgical needle is in- 
tended to provide a device of this 
kind, in which the electrically op- 
crated needle is provided with a 
grip chuck arranged to hold it posi- 
tively in any desired position or ad- 
justment. Further, the surgical 
needle is longitudinally adjustable in 
the gripping chuck, in such a 
manner as to project any distance. 
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Wluminated Pen or Pencil. 
CNO, 1,310,476, isstcd to Louis F. 
Hart.) 

A novel writing instrument is her: 
illustrated which may he in the form 
of a fountain pen or pencil. It is 
very cleverly designed, and = incor- 
porates a small incandescent electric 
lamp similar to a flash-light bulb, to- 
gether with a small reflector lens 
and a tubular dry battery. There 
is also a clever cap switch for open- 
ing or closing the lamp circuit. The 
lamp bulb proper ts mounted a short 
distance above the writing point in 
a special form of tripod as shown in 
the illustration; the light from the 
bulb flashing downward thru the 
lens having a hole thru its center 
to accommodate the pen or pencil 

point, 





Vibrating Rectifier. 
(No. 1,311,490, issued to Quincy A. 
Brackett.) 

im? the ordinary A.C. to D.C. vi- 
brating rectifier, several of which 
have been on the market for an ap- 
preciable period of time, it is usual 
to provide two co-acting magnetic 
fluxes; one of these is uni-directional 
and the other alternating, the wuni- 
directional flux being invariably sup- 
plied by a permanent magnet or 
from coils excited by auxiliary di- 
rect current. In the present de- 
sign the inventor very cleverly ar- 
ranges a special circuit for the rectt- 
fier, whereby he obtains both of 
these magnetic fluxes in a_ simple 
and yet effective manner, without 
the use of any windings except thosc 
of the ordinary transformer com- 
monly employed with rectifiers, and 





further without the use of a sepa- 
rate direct current exciting source. 
The alternate pulses of current in 
the two halves of the secondary 
winding will set up waves of mag- 
netic flux, as indicated by the ar- 
rows 15 and 16, and these waves 
will consolidate to form a uni-direc- 
tional magnetic flux thru the pole 
pieces 5 and 6, as becomes apparent. 
The vibrating reed will thus oscil- 
late at synchronous speed and co-act 
with the uni-directional poles 5 and 6. 


Electric Clock Alarm | 
(No, 1,311,424, tssued to Benjamiif 
Hl. M. Spargo.) 
This electric clock alarin is devised 
with a number of adjustable contact 





which 
around the dial at any hour or frac- 


meinthbers, may be arranged 
tion of an hour desired. One side 
of a bell and battery circuit is con- 
nected to the hands, while the other 
side connects to a metal member on 
which the contacts may be snapt into 
place. It is at once seen that the 
alarm may be arranged to ring as 
Inany times in the course of a day, 
as desired. This is often required 
in schools, offices, factortes, etc. 





Electric Fishing Signal. 


(No, 1,309,365, issued to John E. 
Monighan. ) 
This invention comprises some- 


thing which is of interest particu- 
larly to sportsmen and Nature-lov- 
ers during the warm months of the 
year. It comprises nothing else 
than the fisherman’s rod, which sup- 
ports a flashlight electric alarm for 
night fishing, so that the instant the 
fish bites on the hook and _ starts 
to unreel the line, the movement 
of the line thru a special trigger 
switch device on the flashlight 
holder, closes the circuit and the 
lamp flashes. Full details of the 
device are given in the patent and 
the action of the switch is simple 
and ingenious, permitting a hne to 
be run out or wound up on the 
reel, without heing interfered with 
in any way by the device, and yet 
Flashlight 

") Fish pole 

[oad ine 





providing means for illuminating the 
flashlight whenever a fish bites. 


Tonneau and Trouble Lamp. 
(No. 1,311,295, issued to Jason C. 
Stearns. ) 

A useful and practical develop- 
ment in auto accessories, comprising 
an electric tonneau and_ trouble 
lamp, so constructed as to be capable 
of use in an efficient and convenient 
manner. The design of this lamp is 
carried out in such a manner that 
the lamp proper and its holder can 
be readily removed or replaced in 
its stationary receptacle on the auto 
dash or on the wall of a tonneau, 
etc. In order to do this, the in- 
ventor has provided a clever bayo- 
net joint, by which the lamp is held 
rigidly in position when desired, or 
also easily and quickly removed, and 
when used as a portable trouble 
light, current is supplied to lamp 
thru a flexible duplex wire, which 
is normally coiled up in back of 


the lamp as the drawing shows. 
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Amplifying Horn. 
(No. 1,311,478, issued to Russell A. 
Willson. ) 

A specially designed amplifying 
horn for use on phonographs and 
other similar instruments. The in- 
ventor claims that to give a clear- 
cut sound reproduction of a record, 
the horn must be so designed that 
each tone will be conveyed thru the 
horn so as to reach a certain focal 
point, after having travelled over 
approximately the ‘‘same distance” 
thru the horn, as have been travelled 
Ly other accompanying tones. In 
other words, the inventor states that 
the length of the sound waves or 
vibrations in the horn is the same. 
We do not agree with his thcory 
at all, but the horn however, will 


work in the usual manner in spite 
of it, if so we may express our idea 
of the matter. The inventor also 
mentions that the horn is designed 
rectangular in cross-section with di- 
verging walls, while the outlet end 
of the amplifying portion is provided 
with parallel walls. Sound waves 


~~ when conveyed thru a horn like this 


have a tendency to swirl or travel 
in a spiral direction giving inferior 
tone reproduction, the rectangular 
construction overcomes this by pro- 
viding dead air spaces along the 
corners of the horn, 


Submarine Signaling. 
1,311,157, issued to Reginald 
‘-A. Fessenden.) 

This invention hy Prof. Fessen- 
den, relates to signaling by sound 
in a fluid media, such as water or 
air. It is also applicable to airplane 
signaling, and shculd prove particu- 
larly efficacious in sending out sig- 
nals at night. The secret of this in- 
vention lies 11 the fact that either 
by means of automatic or key-op- 
erated electric switches, the electric 
circuit for driving the propeller on 
the submarine or airplane, ts caused 


(No. 





to fluctuate a slight amount in its 
rotation. This need not be sufh- 
cient to cause the propeller to stop, 
but simply to cause a slight change 
in the humming note projected from 
the spinning propeller. The inven- 
tor states that he has tested this 
idea out under practical working 
conditions, and that slight variations 
in the notes are readily detected. 
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Our Amateur Laboratory Contest is open to all readers, whether subscribers or not. 


October, 1919 


The photos are judged for best arrangement and efficiency of the appa- 


ratus. To increase the interest of this department we make it a rule not to publish photos of apparatus unaccompanied by that of the owner. Dark photos pre- 
ee to Ushttoned ones. We pay $5.00 each month for the best photo or photos and $2.00 to each “Honorable Mention.” Address the Editor, “With the 
mateurs” Dept. 
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‘Amateur Electrical Lalooratory’’ Contest 


THIS MONTWH’S $5.00 PRIZE WINNER— 
EDWARD H. COX 


PRESENT herewith four flashlight photos of my “Experi- 

mental Laboratory.” In the first photo may be seen my 

electrical test-board, all controlled from the small switch- 
board observed in the upper left-hand corner of photo. This 
Switch-board is so wired that I can obtain 1% volts; 24 volts 
A. C. or 120 volts A. C. thru a rheostat of my own design. 
Also 1%; 24 or 120 volts D. C. thru a rheostat, all from the 
plug shown on bottom of the fiber switch-board panel. There 
ts also shown my submarine chaser model which is under- 
going repairs at present. In front of this is a small brass 
steam engine constructed entirely without any lathe work. 
On the right-hand side of photo may be seen my electric 
furnace and high frequency set. In the upper centre is shown 
a safe operated entirely by electricity. 

One photo shows my ‘‘Chemical Laboratory,” while a third 
photo shows my wireless set and “Yours Truly.” [I have a 
wood-turning lathe and jig-saw which are not shown.—Ed- 
ward H. Cox, 9 Pierce Avenue, Hamburg, N. Y. 





HONORABLE MENTION — ARMAND DE PICHON 
$2.00 PRIZE PAID EACH “HONORABLE MENTION ” 


ITER seeing numerous photos of Amateur “Labs” pub- 
A lisht, I at last decided to send some photos of my 
own. In my chemical “‘Lab.’”? I have Florence and Erle- 
meyer flasks, a retort, pestle and mortar, test tubes, micro- 
scope and other apparata. My radio receiving set consists 
of a loose coupler, two detectors, two sets of receivers, a 
43-plate variable condenser, switch, fixt condenser and a test 
buzzer. I also have quite a number of transmitting instru- 
ments, including a helix, transformer, key, spark coil, spark 


gap, D.P.D.T. switch for sending and receiving, and a fuse. 


block switch. Some of my apparata is home-made, and I 
intend to put up my sending set sometime in the future, or 
soon as the ban on transmitting sets is lifted by Uncle 
am. 

I am now fixing up a switch-board in my electrical ‘‘Lab.’’, 
and I will send you some more photos of it when completed. 
I find much useful and interesting information in your 
magazine, which I read constantly. Armand de Pichon, 1100 
Morton Street, Alameda, Calif. 
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OW ER S off, sre- 
ymarked a_ passenger 
as our trolley car 
came to a dead stop 
in absolute darkness. 

“While we are so 
conditioned,” I re- 
marked, “would you 
mind spilling us a little anointment in the 
line of electro-propelled vehicles and the 
like, and so forth?” 

“Yes,” he replied. “I was just dying to 
slip you the oil, anyhow.” 

“Yes,” spoke up a stranger from Mis- 
sourl, “let us all in on it. I have a brother 
that knows a street car conductor in Van- 
couver, Washington. He works for the 
North Coast Power Company on the car 
that walks out to the Standifer Steel Ship 
Yards.” 

“Well,” commenced Jazz, lighting up a 
cigar—and also the entire car. Over in 
one corner a man and a woman—but that 
is another story. “It all started way back 
in 1835 2 

“Say, partner,” reproved the rather aged 





ELa, ceavy 





man with the ditto woman in the corner, 


“you don’t need to insinuate.” 

“As I was saying,” continued Stokes, “fa 
bird by the name of Tom Davenport in- 
vented z 

“A couch!” broke in a furniture dealer 
absent-mindedly. 

“A Yankee by the name of Davenport 
invented an apparatus, contraption, or con- 
trivance that was able to live up to the 
name of primeval surface jolter. 

“About the same time a Scotch High- 
lander (or Lowlander), Bobbie Davidson 
—no relation to Harley as far as known— 
tried out a trolley in the ‘auld’ country. 

‘In Washington, D. C., Prof. C. I. Page 
gave the public the sensation of seeing a 
real (almost) street car. That was way 
back in 1850. 

“Moses G. Farmer stuck onto the public 
the first electro-bus with reduction gears 
from the motor—in spite of his name. 

“But it was in Berlin that a couple of 
guys combined efforts and gave the grasp- 
ing—or should I say yawning or reaching 
—world the pleasure of witnessing the first 
practical working model of life size—of 
the ‘juice jerked’ 
juggernaut. These 
ducks were Siemens 
and Halske. The 
same Siemens that 
is guilty for the 
early dynamos and 
motors that bear his 
John Hancock. No, 
not the one that met 
the pieman! 

“From 1880 to 
1883 Steve Fields 
and Tom Edison 
had a spat over pat- 
ent rights, but final- 
ly they came to a 
settlement by form- 
ing a League of No- 
tions; that is, they 
consolidated in the 
trafic jamming 
project. At the 
‘Chi Railway Exhi- 
bition they showed 
off their first per- 
formance of their 
product and in a 
few years the peo- 
ple over the coun- 
try were cautiously 
entering the mov- 





Is at the Helm. 
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A Yank by the Name of Tommie Davenport 

Invented an Apparatus, Contraption, or Con- 

trivance, that was Able to Live Up to the 
Name of Primeval Surface Jolter. 


ing houses and gripping to their seats 
and praying while the motorman did his 
best to ‘keep things going’ up in front. 

“Kansas City was the first ‘burg’ to in- 
stall an electric railway of any note. That 
was in ’84. I don’t know why that ‘burg’ 
should be first in the line any more than I 
know why it is one of the toughest towns 
in the States. 

“The first line had the juice entering one 
rail and leaving the other. Then along 
come another model having the juice from 
double overhead trolleys, as in Kansas 


lang | 




















Herr Werner von Siemens of Berlin Gave the World the Pleasure of Witnessing the First Prac- 
tical Working Model of a Life-Size ‘‘Juice Jerked’’ Juggernaut. ) 
The Dope, Elektrische-Eisenbahn, Means Electrical Railway. 


1880 Style of Clothes and Lids. 
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City. Another bird figgers out the third 
rail, and another the stunt of using the 
trolley and track, while still others carried 
the batteries aboard the municipal boxcar. 
Edison had a pretty fair example of the 
battery car. 

“The original—and a lot of the subse- 
quent—cars were put out with about the 
same horsepower as the present-day motor- 
cycles. Think of it! They grew up to 
twenty horsepower, and then they doubled 
the power by furnishing both trucks with 
motors. The larger electrical interurban 
railways have ten times—and in some cases 
more than that—the power of the street 
cars.” 

“How do these strings of cars that 
snake thru the ways work?” asked a voice 
next to me. ‘They have only one engineer 
on the front car, 

“They employ what we call the multiple 
unit system of control. The cars are con- 
nected together by connections at the ends 
of eacli car. The motorman at the head 
car in controlling his own car operates the 
other ones automatically. The—but if I 
would explain the workings of a single 
unit you would probably get me better. 

“On the simple or single unit the juice 
is handled by resistance and varied con- 
mections at the control panel that the 
motorman operates. On starting the re- 
sistance and all the separate (the field coils 
are arranged so as to be connected series 
or multiple, or both—that is, some series 
and others multiple) field coils are in series 
with each other, the resistance and the 
armature. To increase the speed the re- 
sistance is first thrown out, then the field 
is changed from series to series and mul- 
tiple and then to multiple; then the arma- 
ture is connected multiple, making the 
motor shunt wound instead of series. If 
you should look out the window at this 
point you find yourself jazzing right along 
under ideal conditions. 

“To get back home without turning the 
car around the motorman straddles thru 
the car to the other end and jams his crank 
down on the controller and when the con- 
ductor gets one trolley arm down and the 
other up—or the same one yanked around 
—the connections are now so arranged that 

the armature is in 

mg a different relation 

with the field; that 
LUM Hide A is, the different ju- 

; nen dicial flow renders 
cn the magnetic jerk 

i onthe armature 

mart around to another 
field pole instead of 

the one that it did 
before—the result: 
‘reversed motion.’ 
Also there is a sepa- 
rate control in each 
end that makes it 
possible for the 
street car to be 
backed up without 
going thru the above 
actions. This 
makes it nice in the 
tEatlic jams, 24s if 
avoids the necessity 


Tht 


of the passengers 
pettitig out and 
pushing said car 


back to let the auto 
truck, go-cart, bi- 
cycle, ice wagon, 
widow with pack- 
(Continued on 
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4. If a quick answer is desired by mail, a 


ELECTRICAL EXPERIMENTER 


The “‘Oracle’”’ is for the sole benefit of all electrical experimenters. 
answered here for the benefit of ail, but only matter of sufficient interest will be publisht. 
Rules under which questions will be answered: 

1. Only three questions can be subniitted to be answered. 

_ _2 Only one side of sheet to be written on; matter must be typewritten or else written 
in ink, no penciled matter considered. Your correct name and address must be signed. 


3. Sketches, diagrams, ete., must be on separate sheets. 


Questions will be 


Questions addrest to this 


department cannot be answered by mail free of charge. 


nominal charge of 25 cents is made for each question. 


If the questions entail considerable 


research work or intricate calculations a special rate will be charged. Correspondents will be informed as to the fee before such questions 


are answered. 


CHANGING THE FORD MAGNETO 
FROM A. C. TO D. C. 


(1023) Rev. V. F. M., North Dakota, 


asks the “Oracle” several questions relative 
to converting the Ford auto magneto from 
fa, to DG. 


We have examined your diagram 


de esi le 





Original Connections of Ford Magneto and 
Arrangement of Rotating Steel Magnets to 
Produce “Alternating” Current. 


en 


rae 


Two Proposed Re-connection Schemes for 
Ford Magnetos, in Order to Derive ‘‘Direct” 


Current. The Reason it Will Not Work as 
Anticipated Is Explained in the Accompany- 
ing Text. 
and proposal for converting a Ford A. C. 
fly-wheel type magneto to a D. C. generator. 
We have looked over your diagrams care- 





fully, but do not see that you will gain any 
such result by simply changing the con- 
nections and the coils,’ for the following 
reason. If you will take, for example, one 
of your diagrams where you have changed 
the windings so as to have two series of 
four poles each, and select a given pole, let 
us say, A, and note that the revolving steel 
magnets having alternate north and south 
poles, of course you will see that this coil 
will, for example, first be acted upon by a 
inoving north pole—and then successively 
by a moving south pole, then by a north 
pole, etc., etc. This will mean, of course, 
that an alternating current will be set up in 
that particular coil, and im all the other 
coils so situated and acted upon in that cir- 
Cilit, 

Your suggestion prompts the following 
discussion: Your idea would seem to be the 
same as trying to get direct current from a 
revolving field type of alternating current 
generator, without using a commutator. 
And here the same reasoning as just set 
forth comes into force, i. e., you must not 
forget that in any such case as this the 
north and south field magnet poles act al- 
ternately on each winding coil, pole or unit, 
many times per minute. Therefore you 
will get, as we always do get from a re- 
volving field type of alternator, an a/ternat- 
ing current. The simplest solution of the 
whole problem would appear to be to either 
rig up a commutator on the machine or else 
to use a D. C. dynamo, and this can be pur- 
chased for about $10.00. The Ford mag- 
neto, which is an A. C, type of course, 
owing to its fundamental design, 1s very 
rugged, simple and efficient, all things con- 
sidered, as it only operates the lamps, 
and in some cases an electric siren, the A. 
C. current does the work in a thoroly effi- 
cient manner. Where a self-starter is fitted 
to a Ford, which is very exceptional in the 
Fditor’s observations, a storage battery 1s 
used for operating the starting motor, and 
this same motor is utilized as a charging 
dynaino by a simple relay arrangement, 
which changes the circuits for either re- 
quirements. The Ford A. C. magneto op- 
erates all right as a generator, but it would 
certainly work very poorly as a motor un- 
der any consideration. 


TRAIN-DISPATCHING SELECTOR. 


(1024) H. H. Gowan, Peterboro, Ont. 
Canada, writes :— 

QO. 1. What book or manual is there 
available on the subject of train-dispatch- 
ing selectors? 


A. 1. Regarding the details of the 


“Selector” used on the Western Electric 


Railroad telephone dispatching system, 
would say that, so far as the Editor knows, 
there is no special book on the subject, but 
the best thing to do, as he has found, is to 
obtain copies of some of their patents 
which explain the matter fully. One of 
these patents which proves very interesting 
is U. S. Patent No. 1,244,544, which we can 
supply for 10c. 


WWww.americanradiohistorv.com 


SPINTHARISCOPE. 


(1025) Paul S. Howard, Okmulgee, 
Okla., asks :-— 

QO. 1. About construction of a home- 
made spinthariscope? 

A. 1. The microscope by itself cannot 
be used as a radium spinthariscope. It is 
necessary to have radium or some radio- 


ECNAANTATAT TA 
WANTED!!! = 
“ODD PHOTOS” AT $1.00 EACH. 


Here’s_what we want ! What have you got? 


ELECTRICAL PHOTOS— 
New photos of Lightning; new and 
unusual Electrical Apparatus and 
Machinery; Electric Signs; Electric 
Autos; Electric Clocks. 


SCIENTIFIC PHOTOS— 
New Scientific Apparatus; Results; 
Effects; Motion Pictures; Stunts. 


OPTICAL PHOTOS— 
Peculiar stunts obtained with vari- 
ous lens arrangements; odd film ef- 
fects caused by unusual conditions; 
novel micro-photographic subjects. 


ASTRONOMICAL PHOTOS— 

New eclipse photos; star and moon 
= effects caught by the camera; 
comets; shooting stars; progressive 
moon studies; moon and = star 
photos. 


FREAK PHOTOS— 
Odd double and triple exposure ef- 
fects; novel and striking effects due 
to unusual exposures. 


MECHANICAL PHOTOS— 
Electrical and Mechanical apparatus 
of unusual news interest. 


RADIO PHOTOS— 
New stations, both commercial, gov- 
ernment, and private. Owners of 
private or amateur stations will find 
a special contest for these photos 
on another page of this issue. 
And don’t send us plate or film “nega- 
tives”; send unmounted or mounted 
“prints”, preferably a light and dark 
one. Enclose stamps if photos are 
to be returned and place a piece of 
cardboard in the envelope with 
them to prevent mutilation. 
Address photos to—Editor “Odd 
Photos”, Electrical Experimenter, 233 
Fulton Street, New York City. 
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active material at one end of your magnify- 
ing tube in order to have a spinthariscope. 
The radio-active substance must be mixed 
with zinc sulfid or arranged just above a 
disc covered with the zinc sulfid. The 
alpha particles shooting off from the 
radium and colliding with the zinc sulfid 
is what gives the effect of the “shooting 
stars.” This radio-active material may be 
secured from radium supply companies. 
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Why Electrical V 
Bem Cree Cre B FE 


Consider for a moment what part electricity plays in 
every-day life, in the comfort, convenience, pleasure and even 
health of the whole civilized world. 


Think of having to ride inhorse of waiting days for what the telegraph 
cars again— does in a few minutes— 


of writing a letter every time 
you now phone 


Electricity takes millions to and from work. Without it the 
automobile and airplane would be impossible— the telephone and telegraph 
would be useless. All the civilized world relies on it for light, heat, transpor- 
tation and communication: In a thousand ways electricity 1s used in factories, 


offices and in the homes. 


Electricity is almost as essential as the air we breathe. Busi- 
ness would be almost at a standstill if deprived of its energy. 


of no automobiles or moving picture 
shows— 


Workers 
I} 2 ; 
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To say that electricity is still 
in its infancy is no exaggeration. Every 
day brings into practical use some new 
method of controlling it, some new de- 
vice or appliance for using it. In in- 
dustrial work there are still scores of 
operations where electricity will be 
utilized sooner or later. The dzy is 
coming when the railroads will entirely 
replace steam withelectricity. Doctors, 
dentists and scientists are only begin- 
ning to realize the possibilities af elec- 
trical energy. 


These facts merely touch the 
hizh spots, yet they prove beyond a 
doubt that electricity plays a vital part 
in business, in our individual lives, and 
that there is unlimited scope for those 
who make electricity their life work. 


The electrical worker provides 
other men light to work by, the tele- 
phone and telegraph to convey their 
orders, the power to run their machines 
and transport their goods. He sup- 
plies power in the homes to operate 
washing machines, vacuum cleaners; 
for ironing, heating and ventilating. In 

short, it isthe electrical worker whomakes 
it possible for the world to live more ccm- 
fortably, to enjoy more pleasures and to 
do a bigger, more profitable business. 


Try to realize just what it 
would mean if the world were 
deprived of this wonderful energy 
and you wiil have a better idea 
of its importance and under- 
stand why the electrical 
worker is always 

needed. 
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What Electricity 
Offers You £3 


At 


Once you have mastered 
the A-B-C of electricity you <a 
are confronted with un- ' 
limited opportunities for LA -4; 
advancement. You can 
specialize in extending and perfecting the 
wonders already accomplished in the field. 
You may take up those branches of electrical 
and mechanical work which cover the de- 
sign and manufacture of electrical apparatus 
or start in to qualify for a well-paid position 
in the designing, construction, operating or 
consulting branches of the electrical engi- 
neering profession, and to fit yourself eventu- 
ally for a position as Distribution, Operating, 
Testing, Erecting or Designing Engineer. 


In the automobile, airplane, tele- 
phone and telegraph lines there is also great 
scope for the trained electrician. Many won- 
ders of electricity have yet to be unfolded— 
its uses multiplied—-and opportunities still 
i greater for those who can qualify. 
/ \ 


With all these indisputable 
facts—things you absolutely know 
to be true—can you doubt for a 
: moment that in choosing elec- 
2 tricity for your lifework 
Wy \S 
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a af 


you are making a wise 
choice? 
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How You Can 
Qualify 


You don’t have to interfere 
with your present work while qual- 
ifying fora good electrical position. 
The American School can give you 
just the training you need in your 
SPARE TIME. Our electrical 
courses have been specially pre- 
pared for home study—are written 
so you can understand everything 
quickly—and from your first lesson 
until you get your Diploma expert 
instructors coach you. Our train- 
ing will enable you to get into the 
game RIGHT. 


Read This 
Guarantee 
—Then Act 


“We guarantee at any time 
during the first year of your enroll- 
ment to refund the entire amount 
paid if, immediately upon the com- 
pletion of ten examinations, you 
notify the School that you are not 
satisfied with your course.” 


AMERICAN SCHOOL 
OF CORRESPONDENCE 









Dept.G267 CHICAGO 
TRAINING-THE KEY TO” SUCCESS 


Please send me booklet and hen 
tell me how I can fit myself 






ia for the position marked X 
| . Electrical Engineer . -Automobile Repairman 
y- «Electric Light and Power ..Airplane Mechanic 
, Superintendent _ - - High School Course 
w ..Hydroelectric Engineer .. Architect 
. -Wireless Operator . Building Contractor 
| .. Mechanical Engineer .. Lawyer 
j- ..Heating and Ventilating ..Business Manager 
i Engineer .. Certified Pub. Ace’nt. 
ac: Sanitary Engineer .. Accountant and Auditor 
; .- Master Plumber - -Bookkeeper 
J .-Civil Engineer -.- Gen’l Education Course 
. . Structural Engineer . -Com. School Branches 
@ ..Western Union Course  ..¥Fire Insurance Adjuster 
h - . Telephone Engineer . shop Superintendent 
j, «Draftsman and Designer ..Steam Engineer 
a - Automobile Engineer . -otenographer 
Al 
J 
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iL Addreceemtor then earn eens Niet, eae 
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One pupil Bays, “Its the best money JI ever invested. 
The lessons would be cheap at double the price.’’ 


Who wants to 


learn boxing? 


Would you like to know how to protect yourself 
against a bully? To be able to outbox someone 
bigger than you? To know the eight most effective 
blows to use, and the best guards against violent 
attack, not only against blows, but kicks and wrest- 
ling holds? Do you know that you can learn these 
things easily and quickly by the new “shorthand” 
system of boxing instruction, the Marshall Stillman 
Method, making your daily exercise interesting 
as well as beneficial? 

Marshall Stillman teaches boxing by science. By 
this new method he has taught a novice in 15 
minutes the difficult scientific left hand lead. It 
often takes 20 lessons to learn it by the old method. 
In 40 minutes Marshall Stillman taught 46 new 
members of the New York State Guard the prin- 
ciples of the hit, guard, and duck. Boxing profes- 
sors in the Army say that it took them weeks to 
teach a group those fundamentals by the old 
method. 

This system is so simple that it is taught by mail. 
You learn the fundamentals right in front of your own 
mirror. When you face your first opponent, you know how 
to hit him, what to expect in return, and how to guard 
against it. Two weeks after receiving it pupils have been 
able to outbox bigger and stronger opponents. Even boys 
of 15 have learned to hit and to protect themselves. Men 
of 50 and 60 have taken it, not only to learn boxing, but 
for the interesting and beneficial daily exercise. 

The new complete Hoine Study Edition is only $5— 
less than you would pay for a few lessons by the old 
method. Besides the 5 ‘‘shorthand’’ lessons on the hit, 
guard, duck, feinting and eclinehing and footwork with 
25 illustrations, it ineludes one lesson on daily exercise, 
8 illustrations; 3 rounds of shadow boxing, & bone-break- 
ing holds and releases (Jiu Jitsu) and 8 holds in stand- 
ing wrestling. with 69 illustrations; and a complimentary 
copy, specially bound for home study, of Mike Donovan's 
famous book ‘‘The Science of MBoxing,’’ including 70 
illustrations. 


Send no money 


Frankly, you don’t belieye boxing can be taught by 
mail, do you? All right, we’ll take you on your own 
ground—we will mall the complete course to you on 
5-day approval. Use the coupon below. 
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Marshall Stillman Assoclatlon, Sulte E-!10, No. 46! Fourth 
Ave., New York. 

You may send me on free 5-day approval your new com- 
plete Home Study Course in Boxing, ineluding 5 ‘‘Short- 
hand’ or Sub-econsecious Boxing Lessons, one lesson for daily 
exercise, 3 rounds of shadow boxing, g bone-breaking holds 
and releases, 8 holds in starding wrestling. and a com- 
plimentary copy of Mike Donovan's Book, ’*The Science of 


Boxing.’’ I will either return the course or remit $5 in 
full payment within 5 days after its arrival. 

IN AMG eestenercnetst st aheterete of one Sevenetaye 5 je erehetetekere ev ere nee 
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Auto and Tractor aechuntie 
Earn $100 to ones a ae 
Young man, are y 
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Bee inclined? je 
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Do the work yourself, iF i ~ 

that’s the secret of the r 

SWEENEY SYSTEM 3 Le 
ractical training hy which 5. oo Ce 

a iera were tained £ for U.S. Gov- @ 4 


ernment and over 20,000 expert 

mechanics. Learn in a few wee 8; no previous 

experience necessary, 

FRE E Write today for illustrated free catalog 
Showing hundreds of pictures men 

working in new Million Dollar Trade School. 


LEARN A TRADE 
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SCHOOL AUTO- ~TRACTOR-AVIA I 
66 SWEENEY BLOG. KANSAS CITY, er 





INSYDE TYRES Inner Armor 


for Auto Tires,, Double mileag3, prevent blow- 
punctures, Easily y applied fn any tire. 
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‘*Piped Cold’’— Prof. Bell 
las It 


(Continued from page 517) 


our radiators and pipes. But we prefer 
not only to let our babies and our feeble 
old folk die unnecessarily every summer, 
but we actually lose untold millions of 
dollars thru non-production when the “dog- 
days” are upon us. No one can work at 


his best when the mercury climbs to dizzy 
Production, whether mental or 
slows down anywhere between 
Statistics prove 


heights. 
physical, 
forty and eighty per cent. 






SLAVS To 
“fA, DANKE - 
GEN. DELIVERY 
a> asamanca ny. 


cold, but in order to have it, it is necessary 
to let the fans blow upon us, or nearly so, 
and everyone knows this is far from 
healthy, frequently producing severe colds. 
Besides, as soon as we leave the fan our 
suffering from the heat is all the more 
acute. 

Where is the practical genius who will 
“study up” on refrigeration and sell us a 
cheap refrigerating machine which we can 


OF WHAT 
youR 
STATUE 
SHOULO 
BE 









What H. A. Daake, of Salamanca, N. Y., Thought of Mr. Gernsback’s Editoriai ‘Piped Cold.” 


it. Factories as well as offices slow down 
and just barely creep along. Think of this 
enormous, incalculable loss alone, not to 
mention all the physical suffering due to 
the heat. 

Ah, yes, we do have our brave fans— 
which, however, do not cool at all, but only 
remind us how hot our bodies are the min- 
ute we are not in the immediate vicinity of 
one of these spinning monuments to our 
stupidity. 

For our dear fans only stir up the hot air 
and the dust. Our skin, wet or moist from 
perspiration, meets this stirred up air and 
due to a well-known physical phenomenon, 
surface evaporation, we experience a sense 
of coolness, but the air itself is not cooled. 
It is true that surface evaporation produces 


connect to our already existing steam or 
hot water radiators? For the same money 
which we now spend on fans we ought to 
be able to buy the machine. And for the 
money it costs to run the fans we can run 
the refrigerator, too. 

Hundreds of refrigerators have been in- 
vented, but the simplest and best no doubt 
for our purpose is the cold-air process. It 
is based on the principle that the compres- 
sion of air generates heat and in its subse- 
quent expansion absorbs heat. The air is 
first comprest, is then past thru a cooler 
under pressure, after which it is expanded 
in a cylinder. No chemicals are used with 
this system and it possesses the very dis- 
tinct advantage that extremely low temper- 
atures are readily obtainable. 


Inventions 


By Nikola Tesla 
(Continued from page 508) 


receiver. The higher the terminal and the 
greater the space encompast by the wires, 
the more pronounced is the effect, but it 
must be understood that it is purely local 
and has little to do with the real trouble. 
In 1900, while perfecting my wireless sys- 
tem, one form of apparatus comprised four 
antennae. These were carefully calibrated 
to the same frequency and connected in 
multiple with the object of magnifying the 
action, in receiving from any direction. 
When I desired to ascertain the origin of the 
transmitted impulses, each diagonally sit 
uated pair was put in series with a pri- 
mary coil energizing the detector circuit. 
In the former case the sound was loud in 
the telephone; in the latter it ceased, as 
expected, the two antennae neutralizing 
each other, but the true statics manifested 
themselves in both instances and I had to 
devise special preventives embodying dif- 
ferent principles. 
The Remedy for Static. 


By employing receivers connected to two 


points of the ground, as suggested by me 
long ago, this trouble caused by the charged 
air, which 1s very serious in the structures 
as now built, is nullified and besides, the 
liability of all kinds of interference is re- 
duced to about one-half, because of the di- 
rectional character of the circuit. This 
was perfectly self-evident, but came as a 
revelation to some simple-minded wireless 
folks whose experience was confined to 
forms of apparatus that could have been 
improved with an axe, and they have been 
disposing of the bear’s skin before killing 
him. If it were true that strays performed 
such antics, it would be easy to get rid of 
them by receiving without aerials. But, 
as a matter of fact, a wire buried in the 
ground which, conforming to this view, 
should be absolutely immune, is more sus- 
ceptible to certain extraneous impulses 
than one placed vertically in the air. To 
state it fairly, a slight progress has been 
made, but not by virtue of any particular 


(Continued on page 552) 





You benefit by mentioning the “Electrical Experimenter” 


WWww.americanradiohistorv.com 


when writing to advertisers. 





October, 1919 ELECTRICAL EXPERIMENTER 35 | 


PEW einen 


Raise Your Income _ 


Get into this paying profession and have positions opened to 
you by manufacturers, architects, railroads, contractors—by 
every kind of a corporation where mechanical design and con- 







struction are Carried out. 










Drawing Outfit 


Every student of the Chicago 
“Tech” Home Study Course in 







angles, scale, curve, drawing paper, 
pencils, etc. or a cash credit in case he 






aried experts in 





Come to Chicago“Tech” Get Practical Training 
ae from Practical Men 
TRAIN AT HOME NO TIME PUT IN ON NEEDLESS STUDIES 


Enrollment with Chicago ‘‘Tecb’* means getting direct 

: he e 3 personal instruction from men who for years have planned 
Chicago “‘Tech’”’ has its stu- and directed big aropiceciursl and engineering work iy lead- 
ing cities, 1ey bave weeded out useless theories and need- 

dents everywhere. If you less studies and will give you the kind of instruction which 





can’t come to Chicago, take the will enable you to work beside the most experienced men. 
. That is one reason why you can get a complete, thorough 
Home Study course. The same technical training here in such a short time. Also the reason 


why Chicago ‘‘Tech’* men are in such great demand. They 


professors who direct the rest- go into work prepared to give the kind of service wanted. 


dent courses will teach you by ae is ft LR you ae offered either an the college 

. . : or by mail. this is the time to enroll when tbere is 
mail. You will have their per- such a pressing heed for highly trained draftsmen. Use 
sonal direction, you will learn your spare hours to fit yourself for a bigger salary—a more 


important position. Chicago ‘‘Tech’’ oifers you tbe oppor- 
the most modern methods— tunity. WRITE. 


ost modern 1 
a ae EASY PAYMENTS 






dreds of ambitious men—and oe ee fees and easy Sas of payment. Pay as you 

: : go along. et training which will soon repay in extra earn- 

see them quickly rise to suc- ings all the cost of the course. You know the salaries re- 

cess. You therefore need not ceived by skilled technical men today. Get information on 

fats ° ° tbe opportunities which are opened wide to you by Chicago 

be denied this technical educa- “‘Tech’’. We will give you all this pitormetton SO eet 

: : ‘ - terms, ete,, and send testimonials from Chicago ‘'Tech’’ 

tion. Sign and mail the cou graduates on how tbey have profited from our instruction, 
pon. if you will send tbe coupon. 





Auto and Gas 


Engine Course 


All about automobile mecbanism—its construc- 
tlon, operation and REPAIR—taught by mail. 
You train directly under the Chicago ‘’Tecb’’ 
automobile experts. Learn all about Principles 
of the Automobile, all about Gas Engines, Power 
Plants, Transmissions Lubrication, Cooling, 
Batteries, Starting and Lighting Systems, etc. 


KNOW HOW TO FIX TROUBLES 


Most complete instruction in auto repair work. 
Equips you for high pay or to start a business, 
Big demand for trained repair men. 


Aeronautics 


Complete, practical Instruction in Aeronautic 
Engineering. Every principle made clear, Con- 
structlon of every type of machine fully ex- 
Plained. This course equips you for expert work, 
Get the catalog and information. Send coupon. 


WRITE 


Below we list our principal courses 
in Drafting and several others. Just 
mark X in the [] to show which 
course interests you and we will send 
cataleg and information about that 
particular subject. If in doubt about 
yourself, tell us your ambitions and 
we will advise you. Sending this 
coupon may mark a turning point in 
your career. May lead to a larger 
measure of success than you have 
expected. We can train you as we 
have trained others. Send the coupon 
today. 


CHICAGO TECHNICAL COLLEGE 
1045 Chicago “Tech” Building, Chicago 





























of specialists, raises you above the crowd of job hunters, makes 
you a man whose services are needed. 


You have the same opportunity to get the training that other 
men had who took the Chicago ‘““Tech” Course in Draftsmanship 
(No Extra Charge) and are new drawing large salaries and holding important, re- 
sponsible positions. You also can learn how to earn 


Draftsmanship receives this draw- 
ing outfit—set of instruments in 
case, drawing board, T square, tri- O a ee 


already has an outfit. These instruments Not enough really skilled draftsmen are available to fill the places open 
Boake and sizes as 4 now. All you need,is training to be prepared to answer the call that will 
BseCe ease mean more money for you. Begin your training without delay. Don’t waste 


drafting rooms of time waiting. The Chicago “Tech” experts are ready today to give you the 

ae ia vee thorough, practical instruction which will enable you to step into the drafting 

Fee ne oleae room of some big organization prepared to do the kind of work that earns 

take them right high salaries and leads to advancement. At least write. Mail the coupon 
into your practical = Helow or a letter stating which branch specially interests you. 










Draftsmanship puts you in the class 
























FREE tesson 


Other institutions ask you to 
pay first—and then to find out 
later how well qualified you are 
for this profession. We send 
the free lesson first and place 
you under no obligation at 
all. Discover your qualifica- 
tions before you pay any- 
thing. And see for yourself 
just what Chicago “Tech” 
offers you in training 
which will bring a ready 
market for your services 
and open opportunities 
Which are closed to the : 
untrained man. The SE SSES 
coupon will bring all 
the facts about the 
course, the small 
fee, and the easy 
terms. 
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| 1045 Chicago “Tech” Building, Chicago 
Witbout obligation upon me, send your Catalog on subject indicated 
below. Also FREE Lesson If Inquiry Is on Drafting or Plan Reading. 
| Mark X opposite work in which you are especially interested. 
\ { ] Architectural Drafting [ ] Plan-Reading—Buildings 
| [ ] Machine Drafting [ ] Plan-Reading—Shop Men 
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efiuto-Wheel 


In This Interesting Contest 


O THE BOY who can think of the most inter- 

esting uses for the popular AUTO-WHEEL COASTER, 

for earning money and for play, we shall award 
one of our larze models absolutely FREE. It’s a 
mighty generous prize for a few minutes’ work. 
And the following eleven, valuable prizes will be 
given to those sending in the next hest uses: 
Camera, Camping Tent, Mess Kit, Scout Knife, 
Fleetwing Steering Sled, Compass, Ingersoll 
Watch, Axe, Bank, Electric Flashtignht, Poncho. 


INFORMATION ABOUT CONTEST 


1. Any boy or girl not over 15 years may compete. 
2, Contest will be judged by three men well- 
known in the Boy Scout organization. 

8. Write to Business Idea Dept., Bnffalo Sled Co., 
for pamphlet explaining the Contest, and 
colored catalog telling all about Auto-Wheel. 

4. Atend of letter write names of three Coaster 
Wagon Dealers in your town. If any carry 
the Auto-Wheel put an ‘‘x’’ after name. 


YOU CAN DO IT. Any live boy who knows how 
to get fun and earn money out of a good, strong 
coaster wagon, has a fine chance togct the Auto- 
Wheel ag a prize, Here are a few pointers: The 
Auto-Wheel is a wagon for work or play. _ It’s 
built for strength and speed. Has roller bearings, 
steel axles and tires, body white ash, mapie gear. 


If there’s an Auto-Wheel dealer near you, be’ll 
gladiy let you see the Auto-Wheel Coaster in his 
store, and he’ll give you some good ideas for your 
letter. CONTEST CLOSES NOVEMBER 30, 1919. 


HERE'S YOUR CHANCE. GET BUSY. 


Buffalo Sled Co., 


163 Schenck Street, 
N. Tonawanda, N. Y. 
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Me Seven perfectly 
sa eae matched, blue-white lan 
3 Diamonds, _ skilfully 


oud in Platina, to 
. resemble one magnificent 
: PI piomenas is Solitaire The Diamonds 
im ftatimum. Looxs | were selected for their perfect 
Plike $225 Solitaire. | cut, their blue-white color, 
QQ their superior quality and won- 
4 Gerful brilliancy, by one of our most skilful Dia- YF 
“| Mond experts; together they look like one large, §} 
vy) Single stone. A most handsome and showy ring }* 
‘4 for the least amount of money. 


if SEND NO MONEY="e will send the ring, [ 
‘ all charges prepald— 
.| you are sure to be pleased. Pay only $12.50 on }; 

deliverv—the balance in ten months: $5.00 EACH 
MONTH, until entire price, $62.50 has been paid. 


OUR PROFIT-SHARING PLAN 


“|, Our customers have the benefit of a 714% in- 
creased re-pureliase value. Write for particulars 
“\—-know the House of Sweet. ; 


FREE DE LUXE CATALOG. Learn of 
our great values—our easy terms of 
payinent—our big variety. Ask for 
catalog No. 579R and be sure to 
address Dept. 579R. Liberty 

Bonds accepted at face 
value. 


) SWEET’S Cluctar: 

























It?’s Easy With Our Help SAVE 
A few hours interesting work 
Saves many dollars and gives OVER 
you a machine exactly to suit 
your ideals. We furnish motors, HALF 






tone arms, case material, blue 
prints and full instructions. 
Plays any record, You can make 
fine profit building phonographs | 
for your friends, 

Write Today for Our Free 
Blue Print Offer. Agents 
wanied for our ready built 
Choraleons. 


Choraleon Phonograph Co. 


710 Monger Bldg., Elkhart, Ind. 
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My Inventions 
By Nikola Tesla 
(Continued from page 550) 


method or device. It was achieved simply 
by discarding the enormous structures, 
which are bad enough for transmission but 
wholly unsuitable for reception, and adopt- 
ing a more appropriate type of receiver. 
As I pointed out in a previous article, to 
dispose of this difficulty for good, a radical 
change must be made in the system, and the 
sooner this is done the better. 


Radio Government Control Not Wanted. 


It would be calamitous, indeed, if at this 
time when the art is in its infancy and the 
vast majority, not excepting even experts, 
have no conception of its ultimate possi- 
bilities, a measure would be rushed through 
the legislature imaking it a govern- 
ment monopoly. This was proposed a few 
weeks ago by Secretary Daniels, and no 
doubt that distinguished official has made 
his appeal to the Senate and House of Rep- 
resentatives with sincere conviction. But 
universal evidence unmistakably shows that 
the best results are always obtained in 
healthful commercial competition. There 
are, however, exceptional reasons why wire- 
less should be given the fullest freedom of 
development. In the first place it offers pros- 
pects immeasurably greater and more vital 
to betterment of human life than any other 
invention or discovery in the history of 
man. Then again, it Must be understood 
that this wonderful art has been, in its en- 
tirety, evolved here and can be called 
“American” with more right and propriety 
than the telephone, the incandescent lamp 
or the aeroplane. Enterprising press agents 
and stock jobbers have been so successful 
in spreading misinformation that even so 
excellent a periodical as the Scientific 
American accords the chief credit to a 
foreign country. The Germans, of course, 
gave us the Hertz-waves and the Russian, 
English, French and Italian experts were 
quick in using them for signaling purposes. 
It was an obvious application of the new 
agent and accomplished with the old classi- 
cal and unimproved induction coil—scarcely 
anything more than another kind of heli- 
ography. The radius of transmission was 
very limited, the results attained of little 


value, and the Hertz oscillations, as a 
means for conveying intelligence, could 
have been advantageously replaced by 


sound-waves, which J advocated in 1891. 
Moreover, all of these attempts were made 
three years after the basic principles of the 
wireless system, which is universally em- 
ployed to-day, and its potent instrumen- 
talities had been clearly described and 
developed in America. No trace of those 
Hertzian appliances and methods remains 
today. We have proceeded in the very 


opposite direction and what has been done 


is the product of the brains and ef- 
forts of citizens of this country. The fun- 
damental patents have expired and the op- 
portunities are open to all. The chief argu- 
ment of the Secretary is based on interfer- 
ence. According to his statement, reported 
in the New York Herald of July 29th, sig- 
nals from a powerful station can be inter- 
cepted in every village of the world. In 
view of this fact, which .was demonstrated 
in my experiments of 1900, it would be of 
little use to impose restrictions in the 
United States. 


America First. 


As throwing light on this point, I may 
mention that only recently an odd looking 
gentleman called on me with the object of 
enlisting my services in the construction of 
world transmitters in some distant land. 
“We have no money,” he said, “but car- 
loads of solid gold and we will give you a 
liberal amount.” -I told him that I wanted 
to see first what will be done with my in- 
ventions in America, and this ended the 


interview. But I am satisfied that some 
dark forces are at work, and as time goes 
on the maintenance of continuous com- 
munication will be rendered more difficult. 
The only remedy is a system immune 
against interruption. It has been perfected, 
it exists, and all that is necessary is to put 
it in operation, 

The terrible conflict is still uppermost in 
the minds and perhaps the greatest import- 
ance will be attached to the Magnifying 
Transmitter as a machine for attack and 
defense, more particularly in connection 
with Telautomatics. This invention is a 
logical outcome of observations begun in 
my boyhood and continued thruout my life. 
When the first results were publisht the 
Electrical Review stated editorially that it 
would become one of the ‘most potent fac- 
tors in the advance and civilization of man- 
kind.” The time is not distant when this 
prediction will be fulfilled. In 1898 and 
1900 it was offered to the Government and 
might have been adopted were I one of 
those who would go to Alexander’s shep- 
herd when they want a favor from Al- 
exander. At that time I really thought 
that it would abolish war, because of its 
unlimited destructiveness and _ exclusion 
of the personal element of combat. But 
while I have not lost faith in its potentiali- 
ties, my views have changed since. 


The Road to Permanent Peace, 


War can not be avoided until the physi- 
cal cause for its recurrence is removed and 
this, in the last analysis, is the vast extent 
of the planet on which we live. Only thru 
annihilation of distance in every respect as, 
the conveyance of intelligence, transport of 
passengers and supplies and transmission 
of energy will conditions be brought about 
some day, insuring permanency of friendly 
relations. What we now want most is 
closer contact and better understanding be- 
tween individuals and communities all over 
the earth, and the elimination of that fa- 
natic devotion to exalted ideals of national 
egoism and pride which is always prone to 
plunge the world into primeval barbarism 
and strife. No league or parliamentary act 
of any kind will ever prevent such a ca- 
lamity. These are only new devices for 
putting the weak at the mercy of the 
strong. I have exprest myself in this re- 
gard fourteen years ago, when a combina- 
tion of a few leading governments—a sort 
of Holy Alliance—was advocated by the 
late Andrew Carnegie, who may be fairly 
considered as the father of this idea, hav- 
ing given to it more publicity and impetus 
than anybody else prior to the efforts of 
the President. While it can not be denied 
that such a pact might be of material 
advantage to some less fortunate peoples, 
it can not attain the chief object sought. 
Peace can only come as a natural con- 
sequence of universal enlightenment and 
merging of races, and we are still far 
from this blissful realization. As I view 
the world of today, in the light of the 
gigantic struggle we have witnest, I am 
filled with conviction that the interests of 
humanity would be best served if the 
United States remained true to its tradi- 
tions and kept out of “entangling alliances.” 
Situated as it is, geographically, remote 
from the theaters of impending conflicts, 
without incentive to territorial aggrandize- 
ment, with inexhaustible resources and im- 
mense population thoroly imbued with the 
spirit of liberty and right, this country is 
placed in a unique and privileged position. 
It is thus able to exert, independently, its 
colossal strength and moral force to the 
benefit of all, more judiciously and effect- 
ively, than as member of a league. 


(Continued on page 554) 
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“The Job i is 


“For a long time I watched the new men who came into this business. 


“Now, what was the difference? Well, I investigated and found out. 


ELECTRICAL EXPERIMENTER 





Yours— 
on One Condition! 


Some stood still—stayed 
right where they started. Others climbed—made each job a stepping stone to something better. ‘ 





) 99 


The men who were getting 


ahead had been devoting part of their spare time to study along the line of their work. Our treasurer 


used to be a bookkeeper. 
years ago. 
bottom in the drafting room. 


The sales manager started in a branch. office up state. 


The factory superintendent was working at a bench in the shop a few 


The chief designer rose from the 


“All of these men won their advancements through spare time study with the International Corre- 


spondence Schools. 
money as when they came with us. 


Today they are earning four or five times—yes, some of them fen times as much 


“So out of this experience we have formed a policy. We are looking for men who care meuon 
about their future not only to do their present work well, but to devote part of their spare time to 


preparation for advancement. 


“And Ill give you this job on one condition—that you take 
up a course of special training along the line of your work. 
Let the I. C.S. help you for one hour after supper each night 
and your future in this business will take care of itself.” 


Employers are begging for men with ambition, men who 
really want to get ahead in the world and are willing to 
prove it by training themselves in spare time to do some one 
thing well. 


Prove that you are that kind of a man! The International Corre- 
spondence Schools are ready and anxious to help you prepare for ad- 
vancement in the work of your choice, whatever it may be. More than 
two million men and women in the last 28 years have taken the I. C.S. 
route to more money. Over 100,000 others are getting ready in the same 
way right now. Surely the least you can do is to find out what there 
is in this proposition for you. Here is all we ask: Without cost, with- 
out obligating yourself in any way, simply mark and mail this coupon. 
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INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 6202, SCRANTON, PA. 


Explain, without obligating me, how I can qualify for the posl. 
tion, or in the subject, before which I mark X. 


LJELEOTRICAL ENGINEER 
(_] Electrician 

L)Electric Wiring 
LjElectric Lighting 
_JElectric Car Running 

L) Heavy Electric Traction 
L) Electrical Draftsman 
[jElectric Machine Designer 
()Telegraph Expert 

[} Practical Telephony 

LJ MECIIANICAL ENGINEER 
|) Mechanical Draftsman 
{) Toolmaker 

_]) Machine Shop Practice 
_)Gas Engineer 

LIJOIVIL ENGINEER 
C)}Surveying and Mapping 
CUMINE FOREMAN OR ENGINEER 
C} ARCHITECT 

LJ] Architectural Draftsman 
C} PLUMBING AND HEATING 
L)Sheet Metal Worker 

[) Ship Draftsman 


Name 


Occupation 
& Employer 


Street 
and No, 


Clty 


when writing to advertisers, 


LJ CHEMICAL ENGINEER 

LISALESMANSHIP 
ADVERTISING MAN 
Show Card Writer 

_) Outdoor Sign Painter 

LJRAILROADER 

(JILLUSTRATOR 

_}) DESIGNER 

_] BOOKKEEPER 

_] Stenographer and Typist 

_)Cert. Public Accountant 

_] Traffic Management 

_) Commercial Law 

CL]}GOOD ENGLISH 

[JCommon School Subjects 

LICIVIL SERVICE 

() Railway Mail Clerk 

LISTATIONARY ENGINEER 

_] Textile ‘Overseer or Supt. 

|) AGRICULTURE 


_] Navigator (J Spanish 
|) Poultry Raising {_] French 
“) AUTOMOBILES CJ] Itallan 


State 





Make your 
records last longer 
and play better! 


ne an ordinary steel 
needle plays one record 
the needle point is worn off. 
(Illustration A.) After play- 
ing one record there is no 
perceptible wear if you use 
(Illustration B.) 


THE INSTRUMENT OF QUALITY 


OT 


CLEAR AS A GELL 


Semi-Permanent Silvered 


PHONOGRAPH 


NEEDLES 


These Sonora Needles play 50 
to 100 times, are more economical, 
more convenient, save constant 
needle changing and mellow the 
tone. These needles give the max- 
imum of satisfaction and are the 
most economical ultimately. 


! A sample needle 
R will be given FREE 
* so that you can 

for 


prove its merit yourself, 
Write for yours today. 


Three Grades 
Loud, Medium, Soft. 


30c per card of 5. In Canada 40c 


Sonora Phonograph Sales 
° Company, Jue. 
GEORGE E. BRIGHTSON, President 


279 Broadway, Dept. G, New York 
Toronto: Ryrie Bldg. 


CAUTION! Beware of similarly con- 
structed needles of Inferior quality 
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Bolt-Together House 


CARTS 
Seyi 
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The Wonder Buildings of the 
GUARANTEED 


Purchased after most rigid inspection by some 
of the largest Steel, Coal and Industrial Cor- 
§ porations in the United States. You are not 
¥ experimenting. “PRESTO-UP"” Bolt-Together 
Houses are patented, manufactured exclusively 
by us and sold at money saving prices. 
Seven different types of walls to choose from. 
| Wind and weather proof. Invisible joints 1n- 
side and out. Extremely simple to bolt to- 
gether. Wonderful strength. Better construc- 
| tion than regularly constructed houses. Ex- 
ceptionally good lumber. Cement coated nails. 
Fifteen Year Guaranteed Slate Coated Roofing. 
Well painted, and best of all, neat inappearance 
and so simple to bolt together that it 1s a 
pleasure to do the work. 


Send CATALOG F X-412 TODAY 
Houses—Gerages—Barns—Out Build- 
ings, etc. Also Harris Fresh Air 


Canvas Houses 


HARRIS BROTHERS CO., Chicago 


er 





ge 





ELECTRICAL EXPERIMENTER 


October, 1919 


My Inventions 


By Nikola Tesla 
(Continued from page 552) 


The Mechanistic Theory of Life. 


In one of these biographical sketches, 
published in the ELecTRICAL EXPERIMENTER, 
I have dwelt on the circumstances of my 
early life and toid of an affliction whicli 
compelled me to unremitting exercise of 
imagination and_ self-observation, This 
mental activity, at first involuntary under 
the pressure of illness and suffering, grad- 
ually became second nature and led me 
finally to recognize that I was but an auto- 
maton devoid of free will in thought and 
action and merely responsive to the forces 
of the environment. Our bodies are of 
such complexity of structure, the motions 
we perform are so numerous and involved, 
and the external impressions on our sense 
organs to such a degree delicate and elu- 
sive that it is hard for the average person 
to grasp this fact. And yet nothing 1s 
more convincing to the trained investigator 
than the mechanistic theory of life which 
had been, in a measure, understood and 
propounded by Descartes three hundred 
years ago. But in his time many important 
functions of our organism were unknown 
and, especially with respect to the nature 
of light and the construction and operation 
of the eye, philosophers were in the dark. 
In recent years the progress of scientific 
research in these fields has been such as to 
leave no room for a doubt in regard to 
this view on which many works have been 
published. One of its ablest and most elo- 
quent exponents is, perhaps, Felix Le Dan- 
tec, formerly assistant of Pasteur. Prof. 
Jacques Loeb has performed remarkable 
experiments in heliotropism, clearly estab- 
lishing the controlling power of light in 
lower forms of organisms, and his latest 
book, “Forced Movements,” is revelatory. 
But while men of science accept this theory 
simply as any other that is recognized, to 
me it is a truth which I hourly demonstrate 
by every act and thought of mine. The 
consciousness of the external impression 
prompting me to any kind of exertion, 
physical or mental, is ever present in my 
mind. Only on very rare occasions, when 
I was in a state of exceptional concentra- 
tion, have I found difficulty in locating the 
original impulses. 


Lack of Observation a Form of Ignorance. 


The by far greater number of hu- 
man beings are never aware of what 1s 
passing around and within them, and mil- 
lions fall victims of disease and die prema- 
turely just on this account. The common- 
est, every-day occurrences appear to them 
mysterious and inexplicable. One may feel 
a sudden wave of sadness and rakeshis 
brain for an explanation when he might 
have noticed that it was caused by a cloud 
cutting off the rays of the sun. He may 
see the image of a friend dear to him under 
conditions which he construes as very pe- 
culiar, when only shortly before he has 
passed him in the street or seen his photo- 
eraph somewhere. When he loses a collar 
button he fusses and swears for an hour, 
being unable to visualize his previous ac- 
tions and locate the object directly. 
cient observation is merely a form of ig- 
norance and responsible for the many mor- 
bid notions and foolish ideas prevailing. 
There is not more than one out of every 
ten persons who does not believe in telepa- 
thy and other psychic manifestations, spir- 
itualism and communion with the dead, and 
who would refuse to listen to willing or 
unwilling deceivers. Just to illustrate how 
deeply rooted this tendency has become 
even among the clear-headed American 


population, I may mention a comical inci- | 


dent. 


Def-: 


Phenomena in the Manufacture of 


Flivvers. 

Shortly before the war, when the ex- 
hibition of my turbines in this city elicit- 
ed widespread comment in the technical 
papers, I anticipated that there would be a 
scramble among manufacturers to get hold 
of the inventiou, and I had particular de- 
signs on that man from Detroit who has an 
uncanny faculty for accumulating millions. 
So confident was I that he would turn 
up some day, that J declared this as 
certain to my secretary and _ assistants. 
Sure enough, one fine morning a body of 
engineers from the Ford Motor Company 
presented themselves with the request of 
discussing with me an important project. 
“Didn’t I tell you?” I remarked triumphant- 
ly to my employees, and one of them said, 
“You are amazing, Mr. Tesla; every- 
thing comes out exactly as you predict.” 
As soon as these hard-headed men were 
seated I, of course, immediately began to 
extol the wonderful features of my tur- 
bine, when the spokesmen interrupted me 
and said, “We know all about this, but we 
are on a special errand. We have formed 
a psychological society for the investigation 
of psychic phenomena and we want you to 
join us in this undertaking.” I suppose 
those engineers never knew how near they 
came to being fired out of my office. 


Psychic 


Confuting Spiritism. 

Ever since I *was told by some of the 
greatest men of the time, leaders in science 
whose names are immortal, that I am pos- 
sesst of an unusual mind, I bent all my 
thinking faculties on the solution of great 
problems regardless of sacrifice. For many 
years | endeavored to solve the enigma of 
death, and watched eagerly for every kind 
of spiritual indication. But only once in 
the course of my existence have I had an 
experience which momentarily impressed 
me as supernatural. It was at the time 
of my mother’s death. I had become com- 
pletely exhausted by pain and long vigi- 
lance, and one night was carried to a 
building about two blocks from our home. 
As I lay helpless there, I thought that if 
my mother died while I was away from her 
bedside she would surely give me a sign. 
Two or three months before I was in Lon- 
don in company with my late friend, Sir 
William Crookes, when spiritualism was 
discussed, and I was under the full sway 
of these thoughts. I might not have paid 
attention to other men, but was susceptible 
to his arguments as it was his epochal worl: 
on radiant matter, which I had read as a 
student, that made me embrace the electric- 
al career. I reflected that the conditions for 
a look into the beyond were most favor- 
able, for my mother was a woman of 
genius and particularly excelling in the 
powers of intuition. During the whole 
night every fiber in my brain was strained 
in expectancy, but nothing happened until 
early in the morning, when I fell in a sleep, 
or perhaps a swoon, and saw a cloud carry- 
ing angelic figures of marvelous beauty, 
one of whom gazed upon me lovingly and 
gradually assumed the features of my 
mother. The appearance slowly floated 
across the room and vanished, and I was 
awakened by an indescribably sweet song 
of many voices. In that instant a certitude, 
which no words can express, came upon me 
that my mother had just died. And that 
was true. I was unable to understand 
the tremendous weight of the painful 
knowledge I received in advance, and wrote 
a letter to Sir William Crookes while still 
under the dominatfton of these impressions 
and in poor bodily health. When I re-, 
covered I sought for a long time the ex- 
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AONG BURNING Pipe PANT 
. CIGARETTE TOBACCO 
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OPPY red bags, tidy red tins, handsome 
pound and half-pound tin humidors— 
and—that classy, practical pound crystal 
glass humidor with sponge moistener top that 
keeps the tobacco in such perfect condition. 


R. J. Reynolds Tobacco Co. 
Winston-Salem, N, C, 
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ELECTRICAL EXPERIMENTER 


O use arguing about it, or mak- 

ing chin-music in a minor key! 
If you’ve got the jimmy-pipe-notion 
or cigarette rolling ’em idea cornered 
in your smokeappetite, slip in a few 
liberal loads of Prince Albert! And, 
you'll sign the longest lease you can 
hook up to on about the cheerfulest 
brand of in-and-out-door sport that 
ever did ramble up Broadway or 
down Lost Creek trail! 


Boiled down to regular old be- 
tween-us-man-talk, Prince Albert 
kicks the “‘ 
pipe! Puts pipe pleasure into the 
24-hours-a-day joy’us class! 


pip’’ right out of a 


Gives 
smokers more fun to the square 


25 






Copyright 1919 by 
R. fj. Reva Tobacco Co, 





inch than they, or you, ever dug 


out of a pipe before ! 


Prince Albert makes a pipe or 
cigarette a peace party at both ends 
and the middle! Just hums and 
hums the soothingest symphony of 
smoke content that ever sifted its 
happy way into a man’s system! 
P. A. 18 so fragrant, so fascinating 
in flavor, so refreshing! 

And, you run plumb-fair against 
the astounding fact that Prince 
Albert can’t bite your tongue or 
parch your throat! Because, our 
exclusive patented process cuts out 
bite and parch! Why, you can’t 
get orders in fast enough to try to buy 


up the supply for a long, long spell ! 
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My Imventions 





where. Interesting work— and, to my great relief, I succeeded after 
many months of fruitless effort. I had seen 
the painting of a celebrated artist, repre- 
senting allegorically one of the seasons i 
the form of a cloud with a group of angels 
which seemed to actually float in the air, 
and this had struck me forcefully. It was 
cxactly the same that appeared in my 
dream, with the exception of my mother’s 
likeness. The music came from the choir 
in the church nearby at the early mass of 
Easter morning, explaining everything 
satisfactorily in conformity with scientific 
facts. 

This occurred long ago, and I have never 
had the faintest reason since to change my 
views on psychical and spiritual phenomena, 
for which there is absolutely no founda- 
tion. The belief in these is the natural out- 
growth of intellectual development. Re- 
ligious dogmas are no longer accepted in 
their orthodox meaning, but every ‘indi- 
vidual clings to faith in a supreme power 
of some kind. We all must have an ideal 
to govern our conduct and insure ‘content- 
ment, but it is immaterial whether it be one 
of creed, art, science or anything else, so 
long as it fulfills the function of a dema- 
terializing force. It is essential to the 
peaceful existence of humanity as a whole. 
that one common conception should prevail. : 


ia + Pe —- tricians are in . : : 
a Place to ae i oe Pte demanduaevens ternal cause of this strange manifestation 


big salaries—exceptional oppor- 

tunities for advancement. Every’ 

gurage, factory and service station needs 

one or more good men. Also splendid oppor- 

tunitits to open electrical service stations and 

make big money. Cars need constant attention. 

; Bi ee Nearly all the trouble is electrical. Six million cars now 
Training for Cie ht in use—a million and a half new ones will be put in service 
Head and 3 pe this year. That means thousands of trained men will be needed. 


Hand : S” Men trained in Detroit get the preference. 


Be An Auto Electrician 


NOT A joNe mani Earn $200 to $500 Monthly 


SC OL” 


The M, §, a a embodies the If you are electrically inclined this is your best opportunity, 

bis. ideas in the Auto Industry.] Our complete Auto Course trains you thoroughly in Auto 

No other school offers such an ad-} Electrics. You can hold down any job or run a business of 
vantage as this school here in Detroit.{f your own. You make more money because you can locate 
School open all the ycar, enter classes} trouble quickly, without waste of time, AJ1 your time is spent 
anv dav repairing the trouble—not looking for it. Our suecessful grad- 


1: ING Moron CAR GComMPANY uates are in every part of the world. 


and Auto Factories Heartily Endorse Our School 


liwwa Care DETHOIT.U.9.a. They not only endorse the M. S, A. S. but they also give 
anremas wana ve us licarty co-operation, They employ our students while tak- 
wes esore ing course and after they eeu We have the pbtes eee 
chassis for students to work on n this way our students ge 
Replying to a recent letter addressed to Mr. best possible training in most practical manner, 
Artemas are tne ae ae ee 
utation of the ichigan State Auto Schoo se ” 
will say that as far as we know all Detroit paint pele as DETROIT 
Aras manufacturers endorse the work age Catalog THE HEART OF THE AUTO INDUSTRY 
ley are doing, ae : 
It is managed very efficiently and they have Seu uete Wate ou 
been turning out somo pretty good men for dozens of letters from stu- 
the automobile industry, and cannot see any Mente whic have actually done 
reason why you should hesitate about taking what you would like to de. 
a course ee NS Tnsutulion. What better proof do you 
K ING MOTOR CAR COMPANY want that YOU can do it? 
. You CANI— but get busy. 
MONEY-BACK GUARANTEE ‘Jump’ a train and come 
We guarantce to qualify you for a position as to Detroit. Hundreds have 
ohauffeur, repalr man, tester, demonstrator, done it and made good. Will 
auto electrician, garage man, automobile help you get a job if neces- 
dealer, Aeroplane motor mechanic or tractor sary to pay expenses while 
mechanle and operator, paylng from $100 to taking our course, Get action 
$400 monthly or refund your money. NOW. 


Tesla’s Astounding Discovery. 


While I have failed to obtain any evi- 
dencé in support of the contentions of psy- 
chologists and spiritualists, [ have proved 
to my complete satisfaction the automatism 
of life, not only through continuous obser- 
vations of individual actions, but even 
more conclusively through certain general- 
izations. These amount to a discovery 
which I consider of the greatest moment 
to human society, and on which I shall 
briefly dwell. I got the first inkling of 
this astounding truth when I was still a 
very young man, but for many years I in- 
terpreted what I noted simply as coinci- 
dences. Namely, whenever either myself 
or a person to whom I was attached, or a 
cause to which I was devoted, was hurt 
by others in a particular way, which might 
be best popularly characterized as the most 
unfair imaginable, I experienced a singular 
and undefinable pain which, for want of a 
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CARNOTITE 


(Raditim Mineral.) The American Pitchblende found in Colorado, 
from which Radium is extracted. 

A generous piece, enough to conduct experiments, such as affecting 
photographic plates thru opaque material (similar to X-Ray pictures), 
first made hy Sir W. Crookes and Mme. Curie, is furnished in neat, 
wooden box. URANIUM ORE (Radio-Active) 

Containing about 35% of pure Uranium; also Radium and Vanadium. 
One of the most rare and interesting minerals. Twenty milligrams are 
furnished in glass vial protected by lead cover. 

! One box of Carnotite and one vial of Uranium Ore as described above 
| 50c sent prepaid. 


FORMULAS Liquid—Polish for Tan Shoes—Dressing for Tan 
Luminous. Paint—Silver Plating Rowder—tiguid Court Shoes—Paint to, make Oil Cloth, ne better term, I have qualified as “cosmic,” 
Ptaster—Soap ubble quid raw at leach— ese Ten Recipes in sealed envelope for c. ¢ : : 
Collapsible Tube Tooth Paste—Resilvering Mirror Sent prepaid. and shortly thereaiter, and invariably, those 


who had inflicted it came to grief. After 
many such cases I confided this to a num- 
ber of friends, who had the opportunity to 
convince themselves of the truth of the 
theory which I have gradually formulated 
and which may be stated in the following 
few words: 

Our bodies are of similar construction 
and exposed to the same external influ- 
cnces. This results in likeness of response 
and concordance of the general activities 
on which all our social and other rules and 
laws are based. We are automata entirely 
controlled by the forces of the medium, 
being tossed about like corks on the surface 
of the water, but mistaking the resultant 
of the impulses from the outside for free 
will. The movements and other actions 
we perform are always life preservative 
and tho seemingly quite independent from 
one another, we are connected by invisible 
links. So long as the organism is in per- 
fect order it responds accurately to the 
agents that prompt it, but the moment that 
there is some derangement in any individ- 
ual, his self-preservative power is impaired. 
Everybody understands, of course, that if 
one becomes deaf, has his eyesight weak- 
ened, or his limbs injured, the chances for 
his continued existence are lessened. But 
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i Enormous ‘Income from Insignificant Investment 



















Open a tire Repairing Shep tusimese pours 
in. Vanderpool Vulcanizer (5 Cavity Model) 
has capacity of $100 worth of work a day. 
We are the pioneer manufacturers of the Dry 
Cure Vulcanizer—the only vulcanizer that 
guarantees absolutely PERFECT work. We 
send you FREE TIRE REPAIRING MAN- 
UAL and give you free instruction. Write 
today for full particulars. 


In answering address Dept. X-15 


aes VANDERPOOL CO. _ Springfield, O. 









a ao nocked—down scale 
mIags,and supplies. 


672 Broatiway, Brookiym, N.Y. 






models of new machines, parts, 


Co. 





Wading River Mfg. 
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» Acéountant (yf f°” : vite. atl sores Automobile Engjneer | 


“ow s B OT one of these jobs is beyond your reach. You can have any one you want. 
CivilgEngineer; " The big pay that goes with it is yours, too. A little ambition and some 
“4 2 : training that you give yourself at home is all you need. You don’t have to 
serve an apprenticeship. You don’t have to go to school. American Technical 
Society Home Study Books and a little spare time will quickly fit you to hold 
any kind of job. If you haven’t the necessary “know how” to put you in the big 
pay class, make up your mind to getit right now. Pick out the job you want 
and send the coupon for the books that will fit you to hold it. 


Some of the greatest experts in the world prepared these books just for you 
—to help you get ahead. They are written in plain, everyday, good old U.S. 
language, just like you andI talk. No big technical terms—no trouble to under- 
stand them. Hundréds of pictures and diagrams in each set help to make 
difficult things as simple as A.B. C.. 


Examine Any Books Free 


Carpentry and Contracting, 5 volumes, Steam and Gas Engineering, 7 volumes, 
2138 pages, 1000 pictures. Was $25.00. Now...$17.80 3300 pages, 2500 pictures. Was $35.00. Now...€21.80 


Civil Engineertng, 9 volumes, 3900 pages, Law and Practice (with reading course) 13 
3000 pictures, Was 845.00. Now.u.......ccccccccces 29.8 vols, 6000 pages, illustrated. Was $72.00. Now 39.80 


Fire Prevention and Insurance. 4 vol- Telephony and Telegraphy, 4 volumes, 
umes, 1500 pages, 600 pictures. Was 620.00. Now 15.80 1728 pages, 2000 pictures. Was $20.00. Now... 12.80 


Electrical Engineering, 8 volumes, 3800 Sanitation, Heating and Ventilating, 4 
pages, 2600 pictures. Was $40.00. Now... 24.80 volume 1454 pages, 1400 pictures, Was 620.00. 


Automobiie Engineering, 6 volumes, 300 Practical Accounting, 4 volumes, 1840 pages, 
pages, 2000 pictures, Was 630.00. Now......... 800 pictures, etc, Was 20.00. Now eee 12.80 

Machine Shop Practice, 6 volumes, 2300 Drawlng, 4 volumes, 1578 pages, 1000 pictures, 
pages, 2000 pictures. Was $30.00. Now ......... ( blueprints, ete, Was $ NOW. ...ccoscccseseeee 14,80 


20.00 
Don’t Send The coupon alone, properly filled Only 50c 


out brings any books you select by 
co " & express collect. No money to pay 2 We ek 
in advance and no obligation to buy. 
Use the books as you please for a week and send them back at our expense if 
you wantto. If you decide to keepthe books to help you make more money like 


inl thousands of other men have done, send us only $2.00 each month, This is only 50 
(~ ae + cents a week. 
a a Those who send the coupon promptly will 


fi Extra Special be enrolled as a consulting member of our 


Meta OK LY Society for one year. This gives you 
~» Office-Manager\\ FIREE OF FER riers of consulting our engin 
sath te ; nected with your work—Free of any charge. 

Go after one of these big jobs now. This is the time. 
Trained men were never more needed than they are 
today. This coupon is your start on the road to 
real success. MAIL IT NOW. 


American Technical Society 


Departm2nt X-257 Chicago 
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Treat 
Yourself 


At Home 


Here is a partial 
list of ailmells 
tieated success-~ 
fully, with the 
Violetta, Violet- 
Ray Machine, 


Asthma 
Barbers’ Itch 
Boils 
Blackheads 
Bunions 
Callous 
Catarrh 
Chilblaing 
Colds 

Corns 
Constipation 
Dandruff 
Deafness 
Farache 
Eezema 

Eye Diseaso 
Falling Hair 
Hay Fever 
Fleadache 
Goitre 
Insomnia 
Lumbago 
Nervousness 
Neuralgia 
Neuritis 
Obesity 
Pains 
Paralysis 
Piles 
Pimptes 
Pyorrhea 
Rheumatism 
Skin Diseases 
Sore Throat 
Sprains 
Tousilitis 
Whooping Cough 









IOLET RAYS 
Remove Pain 
As If By Magic! 


Try This for Health 


and Beautify—10 Days Free 


The magie of Violet Rays now brought to 
your home. Most famous eleetrieal health and 
beauty device yours for 1 cent per treatment. 
Relieves pain almost instantly from neuritis, 
rheumatism, lumbago. Rid yourself of head- 
aches, catarrh, constipation, insomnia, nervous- 
ness. Beautify hair and skin. Double your 
vigor, energy, and vitality. 

VIOLET: 


VIOLETTA V8. 


No shock. No pain. Wonderful 
Soothes aud relieves while vitaliz- 
Write today for free 













Not a vibrator. 
even for infauts. 
jug every cell and every tissue. 
book and 10 days’ trial offer. Read amazing story 
of Violet Ray. High Frequeney Current. The 
VIOLETTA is sold direct to you fron: our own la- 
boratories. Mail coupon or postal right now. 


b r 
naperet eae a oe 


Bleadon-Dun Company 


Dept. 21 11 S. Desplaines Street, Chicago, Iinois 


— oe ee em ee ee a ee ee eee ee ee ee ee 
BLEADON-DUN COMPANY, 
Dept. 2F 
ELS. 


Desplaines St. 

Chicago, Illinois. 

Please send me your free book and 10 Days’ Trial offer 
ot VIOLETTA Violet-Ray Machine. 
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Sciemce in Slang 


By Emerson Easterling 
(Continued from page 547) 





ages, baby buggy, and other objects ahead 
untangle and get on their way. And it 
always looks more graceful to see the cars 
running under their own power, too.” 

“How about the lights and heat in’ the 
cars?” spoke up a stranger. Then, after 
apparent thought, “Oh, of course it comes 
in like the power.” 

“Of course,” replied Jazz. 

Just then the power came on. The lights 
flashed up again. We were lighted as well 


= . x 


\) 
iH 





Here We Have Tommy Edison Running His 
First Model of the Electrica! Railway Some- 


where Over the Jersey Flats, And Believe 


Us, It Worked. 


as enlightened. (How do you get that way.) 

Somehow I couldn’t help looking around 
at the couple in the corner. They were 
gone. But some rice was left in the seat. 
I don’t know whether they will have rice 
or eggs for breakfast, tho. 

“Does it make much difference whether 
they use direct or alternating current for 
the cars?” I asked of Stokes. 

“Not much,” he answered back as he spit 
out of the window of the car, now in mo- 
tion. 

EDISON VS. SPRAGUE ON ELECTRIC 

RAILWAYS 
To the Editor of the New York Sun. 

Sir: I have noticed in your paper of 
August 27, 1919, a communication from 
Frank J. Sprague in which he takes me to 
task for claiming in a recently published 
article the invention of the trolley car. 

Mr. Sprague’s principal contribution to 
the trolley car was the mechanical suspen- 
sion of the electric motor to the truck. 
The motor itself was the modern reversi- 
ble, low resistance, high efficiency, dynamo- 
motor devised and developed by me in 
working out the incandescent electric light 
system. This was already invented and at 
hand for Mr. Sprague to adopt to the con- 
ditions of a railway car truck. Neither he 


-nor Siemens nor any one else could have 


succeeded in making a trolley system com- 
mercially practicable without this develop- 
ment. 

A trolley car does not constitute a trol- 
ley system. A central current generation 
and distributing station and a complete 
system of conductors are absolute necessi- 
ties. J had already spent years in their 
development for the incandescent electric 
light system and they were available to Mr. 
Sprague. 

Mr. Sprague states also that he had great 
financial difficulties in introducing the 
trolley system into Richmond and carried 
it out largely by his personal credit. Per- 
haps he has forgotten that when his com- 
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Fresh Batteries—Easy to Mak 


In about 2 minutes you can make a better, 
fresher flashlight battery than you can buy 
—and you get full life of chemicals. 
Stronger light, 25% cheaper—400% more 
service in Make-UR-Own batteries. Fit 14 
x 614 in. tubular flashlight case. Enough 
in outfit to last a year of ordinary use. 
Don’t buy ‘“‘dead™ batteries—-make your 
own. Satisfaction, or money-back guar- 
antee. 

Renewal Outfit—Parts and cae 00 


cals to make 6 cells complete.... 


Marvel Flashlight Outfit— 
Flashlight case of fibre heavily 


nickel trimmed, Mazda lamp, complete 
with 6-cell Make-UR-Own $2 35 
battery outht 2.7.0.0. - . 


Make 


Your 


TCC 













In ordering give name and full SY 
address plainly written; mention oes 
amount enclosed and which outfit ,4 

is desired. —_ 


AGENTS WANTED 


PROTECTO EXPLOSION 
AUTOMOBILE WHISTLE 


A pleasing, effective warning sig- 
nal—clear, loud tone. Gets the 
right-of-way in dense traffic—pre- 
vents accidents. Replaces priming 
‘® cup, or furnished with attachment 
Wes for spark plug. Cannot get out of 
j order—no wiring. Attach it your- 
self in a few minutes. Specify 
m make of car. Order today. $2.50 


$ 50 complete. 


The Marvel Co. Dept. E1E 


333 S. Dearborn Street, CHICAGO, ILL. 


Make Your Phonograph 


Build a high-grade talking machine witb 
Aemephone motor, turn table, tone arm, re- 
producer, hinges, knobs—everything com- 
plete at only $11.85. Plays all 
records. Blueprints free with 


instructions. A $100 machine 
can be produced using these $ 85 
parts. 

Blueprints only, 25c each. — 


Full set of working parts with 
instructions complete at only.. 


Acme Mfg. Co. Dept. E1E™ 


333 South Dearborn Street, - CHICAGO, ILL. 
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1 The HB Lightin 
your electric lights for as low as 2c per KW, and 
at the same time brings profits of $100 
to $150 per month charging batteries. 
Sturdy, dependable, economical to operate 
from line-shaft or engine. No electrical] 
experience required. 

Small Payment Puts This Money- 
Maker In Your Garage or Shop 
Balance on easy terms. Profits pay for 

outfit. Absolute Money-Back Guarantee. 
Ask our Service Department about » 
proper size for your needs. Pin 

this ad to your letterhead and 

write TODAY for information. 


HOBART BROTHERS CUMPANY 
Box 105E, Troy, Ohio 


Successful Manufacturers 
Since 1893 








CLEARTONE PHONOGRAPHS 
$4.00 to $200.00 Retail 
Needles 45c per thousand in lots of 500,000 
Motors $1.35 to $14.75 each. Tone Arms and 
Reproducerg $1.30 to $5.75 per set. Main 
Springs 20c to 90c eacb. Records, Neeilles, 
Sapphire Points and Parts at reasonable 
prices. 
Write for our 84 page catalogue, the only one 
of its kind in America, illustrating 33 differ- 
ent styles of Talking eS and over 500 
arts. 
LUCKY (3 PHONOGRAPH COMPANY § 
Export Dept. 46B E. 12th St., N. Y., U.S.A. 
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pany was without funds and the Richmond 
project was in a serious situation, due to 
too much mathematics on the part of Mr. 
Sprague, I came forward and trusted his 
company for over $100,000 worth of appa- 
ratus and the aid of my men to pull the 
scheme thru. 
What Mr. Sprague can really claim 1s 
that by his persistence and clectrical knowl- 
edge he was the first one to start the trolley 
car system commercially. This is what I 
have always thought and publicly stated. 
THOMAS A. EDISON. 
Orange, N. J., September 3. 








Treasure Ships Loe 
cated Electrically 
(Continued from page 512) 






simple matter to locate the wreck. All the 
commander of his submarine will have to 
do is to cruise back and forth ncar the spot 
wherc the sunken vessel is supposed to lie. 
Sooner or later the faithful induction bal- 
ance will find the wreck. 

In our illustration it will be seen that 
the balances can be raised or lowered by 
means of winches on board the submarine. 
This is necessary because the submarine 
floats at a certain level. The depth of the 
ocean naturally varies more or less; if a 
deeper strata is encountcred, the induction 
balances must be lowercd further than in 
cruising in shallow water. Not only will 
the induction balance give us the exact 
spot where the ship is located, but it will 
also give us the exact location if the ship 
should be entirely covered with sand or 
silt. 

The cost of an outfit of this kind is neg- 
ligible, as such an under-water Hughes bal- 
ance can be constructed for less than $100. 


MEASUREMENTS OF WAVE- 
LENGTHS IN THE SPECTRUM 
OF NEON. 

The lines in the neon spectrum are very 
sharp, a quality which recommends this gas 
as a standard source wherever the lines 
have sufficient strength. The ultra-violet 
group betwcen 3369A and 3520A may be 
used for standards, and there are a few 
good infra-red lines, but the strength and 
distribution of the lines in the region 5852A 
to 7438A make the neon spectrum particu- 
larly useful as a comparison in this region, 

says the Bureau of Standards Bulletin. 

The wave-lengths of fifty-five lines in the 
neon spectrum have been measured by 
means of the interferometer. These lines 
lie in the region of 3369A to S495A. The 
strong lines in the visible region of the 
spectrum have been observed with great ac- 
curacy, the probable error being one part 
in several millions, or less than one-tenth 
the width of the line. These strong lines 
were observed by means of three different 
pairs of interferometer plates, which were 
each used on several interferometers. The 
ultra-violet lines and all the strong lines in 
the visible were compared directly with the 
fundamental standards 6438A. Some of 
the deep red and infra-red lines were com- 
pared with well-determincd lines in the 
visible neon spectrum. 

One hundred and eighty-nine faint lines 
in the visible and infra-red neon spectrum 
have been measured by means of a concave 
grating. The probable error of these grat- 
ing measurements is one or two hundredths 
angstrom. The region covered by the grat- 
ing observations extcnds from 5343A_ to 
8783A. 

The constant diffcrences discovered by 
Watson are found to hold with remarkable 
exactness in the case of lincs which are 
strong enough to be measured with the 
highest accuracy. In fact, the differences 
are cxactly constant within the limits set by 
the accuracy of the wave-lengths. 
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Do Germs and Climate 








R. L. ALSAKER, M.D. 
catarrh is caused by germs. 
the climate are the cause of catarrh, I don’t see how it can be prevented or even cured. 


have you to say on the subject? 


HIS family is no exception. The ma- 

jority have catarrh, either chronic or 

acute. Catarrh of the head is annoying 
—and filthy. In the throat it causes irritating 
coughs. When it is seated in the chest it is 
called bronchitis. If allowed to continue, the 
bronchitis becomes chronic and robs the indi- 
vidual of refreshing sleep, comfort and health. 
It weakens the lungs and paves the way for 
pneumonia and consumption. 


Catarrh of the stomach and intestines points 
toward indigestion. So does catarrh of the 
liver, which produces various ills, such as 
jaundice and gall-stones, often ending in dis- 
agreeable and painful liver colic. 


Catarrh sometimes causes earache, headache 
and other forms of pain, and it lays the 
foundation for many diseases. 


This gentleman says that he lives well, but 
no one lives well who is ill. That is poor 
living. He can continue to eat what he likes, 
and grow healthy, if he will only learn how. 


He thinks that germs and the climate are to 
blame, and as germs and climate are every- 
where, we are helpless. It is a tragic fate, or 
would be, if it were true, for we can’t escape 
the omnipresent germs and climate. 


But neither germs nor the climate causes 
catarrh. Catarrh is due to improper eat- 
ing—so are coughs and colds—and these 
conditions can be prevented and cured 
through right eating. And here is how it 
happens: 


When people eat as they should xot, they 
get indigestion, which fills the stomach and 
bowels with acids, gases and poisons; a part 
of these abnormal products are absorbed into 
the blood, which becomes very impure and the 
whole body gets acid. The blood tries to 
purify itself, and a lot of the waste attempts 
to escape by way of the mucous membrane. 
This causes irritation, and the result is colds 
and catarrhs. 


The right kind of food, properly eaten, 
makes pure blood and produces health, vigor 
and strength. The right kind of food builds a 
sound body, puts catarrh, pimples and blotches 
to flight, and paints roses on the cheeks and 
makes life worth living. 


Catarrh can be conquered quickly, surely 
and permanently. It has been done in thou- 
sands of cases. /f you have catarrh you have 
eaten your way to it. You can cure yourself 
—you can eat your way out of catarrh into 


Cause CATARRH, 
Coughs and Colds? 


By R. L. ALSAKER, M.D. 


NOTE.—Dr. 

physician in one of the largert cities of the U. § 

Doctor Alsaker: 

my two children have it. 
suffers with bad colds. 


Wc have taken treatment from 
medicines prescribed; we have used sprays and salves, but have 
derived no lasting benefit. 

We live well, eating and drinking whatever we want, but we 
do not dissipate in any way. Our family physician tells us that 
Another doctor told us to blame it on the climate. 


Alaaker is a auccesaful practicing 


I have had catarrh since boyhood, and now 
During the winter months my wife 


local physicians, using the 


If germs and 
What 
yo Baw. 


health, and while you are losing your catarrh 
you will rid yourself of other physical ills: 
The dirty tongue, that tired feeling, the bad 
taste in the mouth in the morning, the gas in 
the stomach and bowels, the headache and 
other aches, pains and disabilities will clear up 
and vanish. It is marvelous what proper eat- 
ing will do, when other means fail. Don’t 
take my word for it, but prove it in your own 
case and on your own person. 


Catarrh is a luxury, not a necessity. 
Those who get it, can keep it indefinitely. 
They can also get rid of it and stay rid of 
it. Those who have catarrh should not 
complain about it, for they can easily get 
the knowledge that will show them how to 
get rid of catarrh and back to health. 


Realizing the universal need of clearly de- 
fined instruction on the cause and cure of 
catarrh, coughs and colds, I have outlined in 
a small volume an attractive plan of living 
that has proved successful in curing and pre- 
venting these troublesome conditions. My in- 
structions are easy to understand and pleasant 
to follow. 


The plan shows how to live so as to have 
health at all times. It tells you in plain English 
the true cause of catarrh, and it gives you the 
true cure—a cure that works. There is noth- 
ing mysterious about it. You need not go 
to health resorts. You need not take drugs. 
It is simple, good, workable common sense that 
you can apply without expense right in your 
own home. The title of this book is, “CUR- 
ING CATARRH, COUGHS AND COLDS.” 
Its price is considerably less than the usual 
charge for prescribing treatment—less than the 
usual charge for a patent “cure all” that doesn’t 
cure—less than it would cost you to lose a 
day’s pay on account of sickness—less than the 
cost of an evening at the theatre. In fact, its 
real value to you cannot be measured in 
dollars and cents. 

Send only two dollars and ten cents to my pub- 
lisher, Frank E. Morrison, Dept. 312, 1133 Broad- 
way, New York, and get your copy of this book of 
instructions. Follow my complete plan of treatment 
for the cure of Catarrh and the prevention of colds 
for one month; then if you are not entirely satisfied 


with the improvement in your health, return the 
book and your money will be refunded to you. 
y 
Remember this: If you want to free yourself of 
Catarrh you can do so. You have your choice of 
living right or living wrong. This book teaches you 
the truth and nothing but the truth. Get it.— ~ 


(Continued on page 560) 
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PUBLISHER'S ANNOUNCEMENT: R. L. Alsaker. M.D., is an eminent authority ou the subject discussed in the 
above article. He has a large and constantly growing practice; his patients come from all corners of the globe and tbey 
learn from him how to get well and stay well. He has put the net results of his many years of professional experience With 
sick people into his writings and it is a real pleasure for me to recommend them, because I know from personal experience 


and observation that good results always follow an observance of his simple instructions. 


sickness. 
and happiness. 
improvement in health. 


FRANK E. MORRISON (Estab. 
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Money returned if you follow instructions for 
1889), 


Don’t risk another day’s 


Send $2.10 for ‘‘Curing Catarrh, Coughs and Colds’’ and learn quickly how you can get back to health 


one month and are not entirely satished with your 
PUBLISHER, Dept. 312, 1133 Broadway, New York. 
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The Msaker Wor 


The most remarkable cures known to 
man have been produced without the use 
of drugs in any form. Don’t continue 
wasting money for pills, powders and po- 
tions. Stop trying to live, or make a liv- 
ing in violation of natural laws. Send 
$2.10 for any one of the following guides 
to health and learn how to feel well and 
vigorous all the time. 


Book 1. ‘‘Curing Catarrh, Coughs, and 

Colds.”’ 

Dr. Alsaker tells you in simple English the 
true cause of Catarrh, and he gives you a 
true cure—a cure that works. He does not 
prescribe salves, sprays, drugs, nor medicines 
of any kind. This book costs no more than 
a single visit to your doctor, and less than you 
have paid for medicine that has not cured 
your trouble. 


Book 2. ‘Getting Rid of Rheumatism.” 
You need not take drugs nor waters, nor 
have your teeth extracted to cure Rheumatism. 
Learn from this book the true cause of Rheu- 
matism, and then follow instructions for the 
correct use of the foods you like, and you will 
get rid of your rheumatic pains and aches. 


Book 3. ‘Dieting Diabetes and Bright’s 

Disease.”’ 

Dr. Alsaker explains in this book the many 
causes of Diabetes and Bright’s Disease, and 
tells how, when, and what to eat to regain 
health. He shows how a cure may be effected 
if a cure is possible, and how to prolong the 
life of those who cannot regain full health. 
This book would be cheap at $50.00. 


Book 4. ‘Curing Constipation and Ap- 
pendicitis.”’ 

Medicines will not cure Constipation, Con- 
stipation and Appendicitis are due to the 
wrong use of foods. Indigestion is generally 
the first stage, then Constipation, then Ap- 
peidicitis. The cause and cure are fully ex- 
plained in this book. Learn from it what to 
eat to overcome Constipation, and to prevent 
Indigestion and Appendicitis. 


Book 5. “Conquering Consumption.”’ 

in this book Dr. Alsaker has explained the true 
cause of the disease, and how to overcome it in its 
early stages—without drugs, serums, or sanitariums. 
A complete, satisfactory, and successful treatment 
is given in thls book. Sufferers have paid thousands 
of dollars for less valuable advice. 


Book 6. ‘Curing Disease of Heart and 


Arteries.”’ 

it is generally believed that arterlosclerosis, high 
blood-pressure, apoplexy, and chronic heart disease 
cannot be cured. This Is far from the truth. This 
book explalns how those who suffer from these dis- 
eases can be made safe, and how many of them 
can make complete recovery even after they have 
been given up as incurable. 


Book 7. ‘‘How to Cure Headaches.”’ 

A headache is an indication that something is 
wrong somewhere. There inust be a cause, and that 
cause must be found and removed before permanent 
relief can be got. This book explains how to find 
the true cause, and how to prevent and cure head- 
aches of all kinds, 


Book 8. ‘‘How to Live on 3 Meals a Day.’’ 


This is a book of food facts, showing in a com- 
mon sense way how to reduce the cost of good 
foods and increase the pleasure and profit of eating. 
; contains scores of balanced menus for the whole 
amlly. 


Publisher’s Personal Guarantee 
of Satisfaction or Money Refunded. 


An investment in any of these books will pay daily 
dividends in health and happiness as long as you 
live. It will enable you to save many dollars that 
might otherwise be wasted on worthless and harm- 
ful “‘cure alls”—and that’s the truth] 

As soon as you receive your book, read every page 
thoughtfully. Then put its teachings into daily 
practice. Give The Alsaker Way an honest trial for 
30 days. The plan is pleasant and practical to fol- 
low and you are sure to be satisfied with results. You 
take no chances in sending your money today, be- 
cause if you are not satisfied after a 30 day trial you 
inmay return the book and FI will refund your money. 
So send me $2.10 today for the book you need, and 


I will mail it, postpaid, the day your order is 
received. 
Frank E. Morrison (Estab. 1889), Publisher, 


Dept. 313, 1133 Broadway, New York. 





| 


ELECTRICAL EXPERIMENTER 


October, 1919 


The Submarine’s Underwater Padio 
(Continued from page 539) | 


“Messrs. Willoughby and Lowell, of the 
Bureau of Standards, working for the Navy 
Department, have completed a series of ex- 
periments in transmitting and receiving 
radio signals on board submarines. Their 
results from using a single turn “loop” are 
very promising and incorporate the most 
complete data ever obtained in receiving 
and sending radio signals on board sub- 
marines.” 

Signals Received 6,000 Miles. 

We are glad to have the opportunity of 

presenting herewith official report ‘on the 


ULL LOMA LL 


ca 
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Wire grounded _ 
Tres 





work in “Submarine Radio” conducted by 
Messrs. Willoughby and Lowell, of the Bu- 
reau of Standards, in codperation with the 
Navy Department, at the submarine base at 
New London, Conn. In the tabulated re- 
sults below we find one of the most re- 
markable wireless tests ever conducted— 
a-submarine under water receiving signals 
from Nauen, Germany, a distanee of 6,000 
miles. The submarine was submerged 
eight feet during this particular test. We 
are indebted for this information to Dr. 
(Continued on page 584) 
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The New Submarine Loop Antenna as Installed by the Radio Engineers Who Made the Tests 


Here Cited. 


The Receiving Record—6000 Miles. 


‘“RECEPTION’’ RESULTS, ON BOARD SUBMARINE 





Depths at which read- 
able signais could be 





( 











Date Wave Ien¢gth Distance heard, measured from 
1918 in meters in miles Power top of ioop to surface 
of water 
ee ee eee eee ee ee 

June 10 6000 200 100 k. w. undamped | 16 ft. 

(Ariington) 
June 11 9600 100 150 k. w. undamped | 21te 

(N. Brunswick ) | 

June 11 9600 100 150 k. w. undamped 21 f& 

\ (Tuckerton) 
June 21 10000 3000 250 k. w. undamped 8 ft. 

(San Diego) 
June 21 13000 6000 ? undam ped 8 ft. 

(Nauen, Germany) 
June 21 2500 i 200 Ariington’s Spar‘: 8 ft. 
“TRANSMISSION”? RESULTS, ON BOARD SUBMARINE 
Estimated 
Wave Actuai Maximum Current 
Date Length Distance Distance in Remarks 
in Meters in Miies in Miies Amperes 
1918 

Sept. 12 540 50 150 12 Submarines running full speed on 
surface in heavy sea. 

Sept. 12 600 50 150 11 Submarines running full speed on 
surface in heavy sea. 

Sept. 12 756 50 | 100 10 Submarines running fuii speed on 
surface in heavy sea. 

Sept. 12 952 50 80 8 Submarines running fuil speed on 
surface in heavy sea. 

Sept. 16 540 97 150 12 Submarine tied up at dock. 

Current in Amperes 
. Surface | Submerged . 

Sept. 9 952 12 12 6 Submarine submerged running full 
speed with top of ioop near sur- 
face. 

Sept. 16 952 9 12 6 Submarine submer¢ged and balanced 
so that top of loop was submerged 
a few inches. 

Sept. 16 952 3 12 6 Submarine submer¢ged and baianced 
with top of loop submerged 9 

| | | | feet. 
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OU’LL prefer Camel Ciga- 

rettes expert blend of choice 
Turkish and choice Domestic 
tobaccos to either kind smoked 
straight. Your taste will prove 
that! 


Camels are so exceptional in 
flavor, in fragrance and in mel- 
lowness that you quickly realize 
their remarkable quality. It will 
be your constant delight to find 
Camels so full bodied though so 
mild and smooth. You may 
gratify your keenest desires to 
smoke liberally. Camels will not 
tire your taste. 


ISIGA 


18 cents a package 


Camels are sold everywhere in 
scientifically sealed packeges of 
20 cigarettes; or ten packages 
(200 cigarettes) in a glassine- 
paper-covered carton. We 
strongly recommend this carton 
for the home or office supply or 
when you travel. 


Your enjoyment increases as 
you get to know Camels better. 
They return such generous ciga- 
rette satisfaction. Camels cer- 


tainly fit your taste exactly as if 
they had been made for it. 


Camels are unlike any cigarette 
you ever smoked. For instance, 
they leave no unpleasant ciga- 
retty aftertaste or cigaretty odor. 
In fact Camels are in aclass by 
themselves! That’s why we ask 
you to compare Camels with any 
cigarette in the world at any 
price! You will not look for or ex- 
pect premiums, coupons or gifts. 

. You’ll prefer Camel quality! 


R. J. REYNOLDS TOBACCO COMPANY, Winston-Salem, N. C. 


You benefit by mentioning the ‘‘Electrical Experimenter”’ when writing to advertisers. 
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| Telephone Men 
Use These a WEEK. 


. 
‘ 
cS 


CCEPT this free offer and 





use these great up-to-date 

books on the telephone in 
your own home or shop a whole 
week free. 
We will send you all four 
volumes bound in genuine red 
morocco leather, 1/28 pages and 
2000 pictures, without one cent 
in advance. 


Cyclopedia of 


TELEPHONY 


AND 


TELEGRAPAY 


Everything about the telephone 
is explained in them in simple and 
plain language—theory — practice — 
operation—from the first experiment- 
al line to the modern equipment and 
complicated switchboards. Not one 
detail has been overlooked. Every 
vital fact that you need to make you 
an expert is in them. 


Free Consulting Service 


If you wish to keep the books on 


our easy terms of $2.00 a month, we 
will include FREE a= year’s Consulting 
Membership in the American Technicul 
Society, and you can have the services of 
our engineers and experts for one year as 
often as you wish to write in—ask for their 
help on any subject within the scope of 
books. 


Send the Coupon Now 


Don’t send any money. Just mail 


the coupon properly filled out and the 
books will come to you at once by express 
collect. Keep them a whole week and use 
them as if they were your own. Send them 
back to us if you want to, but give them a 
trial anyway, and if you keep them send us 
only $2.00. You can send the balance of 
the special $12.80 price the same way— 
2.00 each month. 


Give yourself a chance to make some 
real money—right now. Send the coupon 


before you turn this page. 


American Technical Society 
Chicago, U.S.A 


Dept. T 257 





American Technical Soclety, Dept T 257, Chicago 


Please send me a set of Telephony and Teleg- 
raphy in +4 volumes, express collect. I will send 
you $2.00 in 7 days and $2.00 each month until I 
have paid $12.80, If I don’t want to keep the 
books I will return them to you in one week and 
will owe you nothing. 


AAAL AP ALDAAANI AAAAADAAD AAS 
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A. New Era Electric Auto 


(Continued from page 523) 


charge. On this basis, for every pound 
weight saved in mechanical construction 
an additional pound can be saved in the 
battery weight; thus it can be truly said 
that ‘one pound saved is two pounds 
earned.” The total weight of the rear 
axle, which includes the entire power plant, 
is approximately 100 pounds; which is sev- 
eral hundred pounds lighter than any other 
known to the writer; air springs will save 
50 pounds; the wood frame with truss rods 
accounts for another 75 pounds. These 
savings are all duplicated in the battery 
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a gas car; due to the engine always run- 
ning at its maximum efficiency load, while 
a gas car does not average one- -tenth of its 
rating; making its efficiency very low, prob- 
ably not one-tenth of its best. The experi- 
mental car, which weighed 400 pounds 
more than the commercial vehicle, will 
consume less than two electrical horse- 
power when running at 23 miles per hour 
on level dirt roads. Hills will not appre- 
ciably change the figures for an average, for 
there are as many downs as ups in a round 
trip, and unless a grade is steep enough to 
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Sectional View of the New ‘‘Dey’’ Electric Automobile Motor Which Has a Revolving Fleld as 


Well as Revolving Armature. 
Driving One Wheel. 


weight, and are only a few of the many 
savings thruout the car that enables it to 
be produced at such record light weight, 
considering its size; but lightnes s begets 
lightness, and that is the whole Secret, 
The inventor has largely increased the 
future field for his car by designing a 
portable charging plant, weighing only 
about 100 pounds, to be carried under the 
bonnet of the car. It comprises an excep- 
tionally neat four-cylinder, four-cycle air- 
cooled engine, minus its flywheel; it is di- 
rect connected to the ring armature of a 
dynamo very similar in design to the mo- 
tor; its field, however, is stationary. The 
cylinders of the engine are made of steel 
tubing, the cooling flanges of which are 
machined on by rotating the cylinders be- 
fore a gang of milling cutters that cuts all 
in one operation, The flanges being formed 
in this manner permits doubling or tripling 
the radiating surface, as compared with 
cast cylinders. There are a number of 
other special features about the cooling 
arrangements that should produce an ex- 
ceptionally well cooled engine, even if we 
did not consider the small size; for it re- 
quires less than two horsepower to meet 
the power consumption requirements on 
the road. With this combination the mile- 
age per gallon will be at least twice that of 


gear achies Reward! 


Can you create the one word which will 
best denote the United States and all parts 
of Britannia? If so, you will be paid at 
the rate of $1,000 a word. The World 
Trade Club of San Francisco has offered 
$1,000.00 to the person who suggests the 
word which, in the judgment of the club’s 
Metric Campaign Committee, is best adapt- 
ed to world-wide use. 

The competition is open to all human- 
kind. The money will be paid to the win- 
ner at noon on the 15th of May, 1920, by 
a committee appointed by President W. H. 
Hammer of the World Trade Club. 

“Brit-Am,” “Ambria,’ Ambpittica,: ) bie 
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This Motor Fits on the Rear Axle, 
No Differential Gear Is Necessary. 


Each Revolving Unit 


make a demand upon the brakes the excess 
force of gravity will be stored in the form 
of momentum; and in the Dey Electric the 
motor converts its braking power into 
electricity that is stored in the battery; 
so there is very little loss due to hills, res 
egardless of how steep their grades. 

This plant will charge the battery at any 
time, while the car is running or standing. 
An automatic device stops the engine and 
opens the charging connection whenever the 
battery becomes fully charged. The dynamo 
acts as a starter when charging is desired. 
If short runs are the rule, the plant can be 
removed from the car and used as a Sta- 
tionary charging plant for both the car and 
a Stationary battery for house lighting. It 
is a simple matter to replace at any time 
for long-distance touring. With the gen- 
erating outfit aboard one-half of the bat- 
tery equipment can be dispensed with, thus 
making a net saving in the weight of the 
car exceeding 100 pounds. The cost of the 
plant will also be largely cancelled for the 
saime reason. When ladies drive it will 
probably be mainly as a plain electric; 
there is nothing, however, to prevent them 
using the engine, for the turn of a switch 
will set it going with a pep not equaled by 
any self-starter. The operation will be as 
quiet as any automobile engine. 


ik or a Single Word 


Am,” “Sam-Bull” are some words thus far 
suggested. New names are constantly 
coming. The World Trade Club is offer- 
ing this award because in carrying on its 
present compaign for the adoption of 
metric units by all English-speaking people 
—the United States, the British Isles, 
Canada, Australia, New Zealand, Tasma- 
nia, United South Africa, and so on—it 
was hampered by the lack of a single short 
word which would express all these. 

The metric units of weight and measure 


are now used by all the world except 
“Brit-Am” or “Ambrittica,” on (eam 
Bull.” ‘ 
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LEARN WIRING 


Earn $30.00 to $60.00 a Week /|f 


This Latest Edition of 
“STANDARD WIRING” 


Will Make You An Expert Wireman 


GENERATORS—How to install them, care for them 
and operate them; all their troubles and how to pre- 
vent and cure them; all diagrams showing connections 
for compound, series and shunt wound machines. How 
to operate them in parallel or in series. How to 
protect them and wire them in accordance with the 
underwriters’ requirements. 


MOTORS—How to install them, how to protect and 
operate them. ‘The required amperes, volts or horse 
power when any two factors are known. How to take 
care of hot boxes, sparking commutators and other 
troubles. How to change the direction of rotation 
when desired. How to start and stop any kind of motor 
in any class of service. All diagrams of motor wiring. 
How to find the proper size of wire for any motor for 
direct current or for A. C. single, two or three-phase. 





POCKET SIZE — 
LEATHER COVER 


lighting fixtures. How and where to use flexible cord 
and where not to use it. How to install arc lamps and 
gas filled lamps and the fixtures and rules required. 


LIGHT AND ILLUMINATION—What is meant by 
proper and efficient illumination, the latest data on 
Mazda and gas filled lamps of every candle power and 
wattage. Direct, indirect and semi-indirect illumina- 
tion and where each should be used. Illumination re- 
quired for various classes of service from show window 


OUTSIDE WIRING—Pole line construction, line 
wires, service wires, roof structures, poles and their 
dimensions and weights, and how to erect and protect 
them and wires they carry. Insulators, guard arms, 
guy anchors. Tree wiring, splicing, service and en- 
trance wiring. How to install Lightning arresters. 
Transformers with diagrams and instructions. 


INSIDE WIRING—when and where to use rubber 


covered, slow burning and weatherproof wire. How 
to find the proper size of wire to use for lamps, motors 
or heating devices for any current, voltage and drop, 
either by formula or by the many tables that are given 
in this section of the book. How to wire for two-wire 
or three-wire systems. Direct current, two-phase and 
three-phase with formulae and tables, with examples 
worked out for each system and in a simple manner 
that anyone can understand and use. How to run 
wires on walls, ceilings, floors, through partitions and 
walls and in concealed places, damp places and where 
dangerous surroundings exist. When and where to 
install Switches, Cut-outs and Circuit Breakers and just 
how to do it. How to wire for high and low voltage 
systems and the precautions to be taken. The proper 


way to install Knife and Snap Switches, Cabinets and. 


Cut-out Boxes, Outlet, Junction and Switch Boxes, 
Panel Boards, Wooden ‘and Metal Raceways. How to 
install complete interior conduit jobs either for rigid 
metal, flexible metal or flexible non-metallic conduit. 
Concealed knob and tube work or armored cable. How 
and where to install and wire electric and combination 


lighting to public halls and from factories to small 
residences. 


TABLES—Fifty-two tables giving every dimension, 
carrying capacity, resistance, weight and strength of 
every size of wire and cable of copper, steel and iron. 


All the necessary dimensions, capacities, weights, and 
other data on conduits, fuses, insulators, lamps, sockets, 
motor efficiencies, current per horse power of motors. 


Electrical units and their equivalents. Proper size of 
wire for all classes of power, light and heating installa- 
tions. The proper symbols to use to indicate on plans 
just what is wanted from a motor to a small snap 
switch with all necessary diagrams. 


APPARATUS AND SUPPLIES—A classified list of 
the leading manufacturers of officially approved wires 
and wiring devices. Engines, generators, motors, 
appliances, fixtures, and all supplies necessary for any 
complete installation from a Central Station to a small 
cottage. 


The most complete and accurate Book on Wiring and Construction published 


350 PAGES - LEATHER COVER - POCKET SIZE, 


$1.50 


Sent Postpaid to Any Address on Receipt of Price by 


H. C. CUSHING, Jr., 8 West 40th St., New York 


Every Electrical Inspector in the United States will approve your work 
if done in accordance with the simple rules given in ‘‘Standard Wiring’’ 


You benefit by mentioning the 


“Electrical Experimenter” 


when writing to advertisers. 
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Don’t Belong to the Great Unit 


You see them on every side—men 
who don't count—men who are los- 
ing every chance of happiness and 
success in life, some because chronic 
ailments are wasting away their en- 
ergy; others through logs of their vital- 
ity through early excesses and dissi- 
pations. 

Has Constipation, Indigestion, Bil- 
lousness, or any other chronic ail- 
ment got a grip on YOU? Do you feel 
that you are not as good a man as 
you used to be; that your former pep 
and punch and energy is ebbing away? 
Are YOU slipping gradually into that 
great army of hopeless, useless, bro- 
ken-down humanity? lf so, take hold 
of yourself at once, act quick, and 


Fight Your Way Out 


You can do it, if you will only 
WI1LL to do it. You ean free your- 
self of your handicapping ailments 
and huild yourself up. You can turn 
the watery fluid in your veins into 
rich, red blood, develop your muscles, 
ee all soa eee a 

ack the power— — 
STRONGFORT you have lost, and have every chance 
ThePerfectMan in the world of becoming a big, 
strong, suecessfiil MAN, if you ACT NOW and go 
about it the right way. 


STRONGFORTISM 


Strongfortlsm is the one way out for weak, anaemlc, 
' ailing men. It is Nature’s way, and Nature is the 
' greatest Builder Up the world has ever known. Put 

the machine that Nature gave you in shape to do its 

work; live life as Nature meant it to be lived, and 
| health, strength, happiness—everything worth while in 
the world—is the Inevitable result. 

I KNOW. Thousands of my pupils, 
| discouraged, broken-down wrecks when they 
| Strongfortism. are walkink the streets today, 
| vigorcus, healthy, able MEN. 

I GUARANT'EE to improve you 100 per cent. if you 
wlll follow my direc‘ions for a few months. I1t doesn’t 
nnake any difference what your present conditlon is or 
what brought you to it, 1 can and will do what 1 claim, 
and without patent medicines or drugs of any kind. 


Send for My FREE BOOK 


I have put the resutts of my life’s work, Building Up 
Men, inte “PROMOTION AND CONSERVATION OF 
HEALTH, STRENGTH AND MENTAL ENERGY.” It 
tells you atl about Strongfortism. 1t will show you 
hew YOU can rid yourselt of your aliments, bulld your- 
self up, make yourself a well, strong, energetic man 
arain, in Nature’s way. Send for it today. IT'S 
FREE—but it’s worth good money to any man 
wants to be strong and virile. Don’t wait. Only seni 








many of them 
took up 
strong, 


three 20 stamps to cover packing and postage, and 1’)} 
mail you a copy at once, 


LIONEL STRONGFORT 


Physical and Health Specialist 
NEWARK, N. J. 


1069 Strongiort Institute 


DIAMONDS 
Led TCHES 
44 ie 


may a FREE CATALOG 


There are over 2,000 potnrephie ee 

trations of Diamond ings, Diamond 

La Vallieres, Diamond Ear Screws, 

Diamond Scarf Pins, Diamond 

Studs, Watches, Wrist Watches; 

also our wonderful showy assem- 
bled Solitaire Piptoond lusters, 


, Diamonds 
Win 
Hearts Cased in Handsome Ring Box 


Loftis Perfection 
Diamond Rings 


Peedi Diamond is specially selected 
by our diamond experts andis skil- 
fully mounted i in our famous Lof- 
tis **Perfection’’ 14-karat solid 
gold 6-prong ring, possessing 
every line of delicate grace 
and beauty 


$10 Down, $5 a Month. 


buys a $60 Ring. 
} $20 Down, $10a Month, 
buys a $100 Ring, 
$25 Down,$12.50a Month, 
buys a $125 Ring. 
l Every Article in OurLarge 
Jewelry Catalog is specially 
selected and priced unusually 
*fow. Whatever you select will 
"be sent prepaid by us. You see 
and examine the article te ries in your own hands. If sat- 
isfied, pay one-fifth of purchase price and keep it; balance } 
Aividcdit into eight equal amounts, payablemonthly. Stand- 
ard worlecrenownes watches on credit terms as lowas 
$2.60 a month. Send for Catalog. LIBERTY BONDS ACCEPTED, 


[0 FF T I The National Credit Jewelers 


Dept. E-22. 108 N. State St. 
BROS & CO. 























































CHICAGO, ILL. 
STORES IN LEADING cites | 


esT‘a, 
1688 


Write today for our booklet. 
how to learn to play Piano, Organ, 


In Your Home. It tella 
Violin, Mandolin, 
Guitar, Banjo, ete. Beginners or advanced pupils. 


American School of Music,57 Lakeside Bldg., Chicago 


who 








ELECTRICAL EXPERIMENTER 


Legless -- He Drives! 


Auto SKilfully 


(Continued from page 530) 





' both sides of the car are electric chime 
bells, which may be rung from conveniently 
placed push buttons, and the car is thoroly 
equipt with electric lights, both inside and 
out. Moreover, not only is this car used 
for pleasure purposes, but it is also used 
to economize on the High Cost of Living. 
The car is equipt with two small stoves on 
which the cooking is done, the fuel for the 
same amounting to about 10 cents per week. 
All cooking utensils are placed in a very 
tidy position, as neat as any housewife 
would care to have them. ‘There is a col- 
lapsible bed, which can be stretched out 
and slept in with ease and comfort.. This, 
too, is so arranged that a small tent, which 
is always carried, may be pitched mn some 
open field on the ‘road from here to “some- 
where West,” and the bed removed froin 
the car and made use of in the tent. And 
talk about other comforts, you'll find the 
machine fitted with an electric fan and 
dozens of smaller items too numerous to 
mention, such as a clothes rack, medicine 
chest—in fact, anything which a small mod- 
ern home can make use of. According to 
Mr. Hammel, the only thing that is lacking 
is a “wife.” 

Perseverence is the thing that counted. 
Mr. Hammel has obtained his chauffeur’s 
license after being placed under the most 
excruciating quizzes which the tate Li- 
cense Bureau could possibly give. So cheer 
up, all you individuals without the use of 
limbs. This device has been patented and 
placed on the market, so you will have no 
difficulty in mastering the science of auto- 
mobiling, tho legless, and may enjoy your 
rides without the expense of a chauffeur. 


WAR IDEAS SENT U. S. FROM ALL 
OVER WORLD. 

The latest war secret to leak out is how 
friendly inventors from all over the world 
gave to the United States their ideas for 
death-dealing machines for the destruction 
of Germany. 

A companion secret is how all these 
ideas were kept from the enemy by the 
“seven serious sphinxes” of the Patent Of- 
fice. This was a board of seven men, of 
unquestioned loyalty and sworn to secrecy, 
empowered to examine and withhold pat- 
ents on war machines until the war was 
over and meanwhile turn tdeas of promise 
over to the Government. 

Among the spectacular inventions were 
the depth bomb, submarine signals, and 
devices for air photography. The com- 
mittee approved a patent for the special 
leather for trench shoes, designed to resist 
the mud and water. It also approved a 
patent for special alloys for use in steel 
tools to turn out shells. Patents for wire- 
less and aiming machine guns from air- 
planes were past upon. 

More than 2,000 devices which it was 
thought might be of value to the United 
States or the Allies were past upon and 
200 were important enough to get before 
military authorities. Some of them, it is 
said, helped win the war. 

The ideas came from England, France, 
Switzerland, Hawaii, New Zealand, Aus- 
tralia, Mexico, Spain, Italy, Russia, Poland 
—and one from Germany! Of course, a 
larger number came from within the United 
States. Now that the war is over, the pat- 
ents are being allowed. 

Patent Commissioner Newton’s commit- 
tee included five who were West Point or 
Annapolis graduates, .being Sidney Smith, 
A. E. Glascock, J. H. Colwell, F. W. Holt 
and F. C. Skinner. They were assisted by 
A. C. Lewers, chemist, and William J. Rich, 
metallurgist. 
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a MORE MILEAGE 


at 1/4 the Price 


Guaranteed for 4500 Miles 
STANDARD GUARANTEE 


Good-Wear Double Tread Tires are recon- 
structed by our skilled mechanics, made of 
double the amount of fabric tban any ordi- 


Send $2.00 deposit for each tire ordered, 
e balance C, O Tires shipped subject’ to 
{ your examination. State whether SS or Cl, 
plain or non-skid is desired. All same: price. 
By sending full amount of order you can 
y save 5 per cent—our special cash with order 
discount. 


COOD-WEAR TIRE & TUBE CO.- 
2307 Indiana Ave. Dept. 38 Chicago, Ill. 


tart aGarage 


Make $100 to $400 a Month 


Rightin your own neighborhood. Be 
@ Rahe Trained Motor Mechanic and get 

into a good paying business at once 80 000 
small towns and rural communities without a 
Garage of any kind. | 


Learn in 6 to 8 Weeks 


Daily practice on Automobiles, Trucks. 

Tractors Greatest Tralning Equip- 

ment in America. All you need 

7 ia willto‘‘Learn B By Doing.” 
(No colored applications). 


Write for7-Day 
ite for?-Day ED EE 
and Big Book: gusemsmmces 
RAHE AUTO AND 
TRACTOR SCHOOL 


Dept. 2470 
Kansas City, Missourl 
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“The Livest Catalog in America” 


Our big, new electrical cyclopedia 
No. 20 is waiting for you. Posl- 
tively the most complete Wire- 

less and electrical catalog in 

print today. 180 Big Pages, 

506 illustrations, 300 in 

struments and appara- 


| tus, etc. Big ‘‘Treatlse 


on Whlreless Teleg- 
raphy.’’ 20 FREB 
coupons for our 


Course 
in 20 les- 
sons. FREE 


dia No. 
measures 7x5%”, 
Weight % lb. Beau- 
tlful stiff covers. 


Send 6 cents in stamps or 

coin for which we will send 

our latest Cyclopedia Catalog 
No. 20 as described, 


* ELECTRO IMPORTING COMPANY ¥ 
231 Fulton St., New York City 


EARN REAL PHONOGRAPH 


Beautifully finished, nickel winding 
fF“ nk, spring motor, speed regulator, 
™ ‘Es stop lever. New improved soun 
a box with mica diaphragm— 
makes perfect reproductions of 
all kinds of music, A marvel- 
ous machine in every way. 
Delighted thousands of homes. 


SEND NO MONEY 


Just yonr name, and we will send 
yon 24 of our Art Pictures to dis- 
pose of on special offer at 25¢ 
,each, Send nos the % you col- 
lect and we will send this new 
improved E. D. L. Phonograph 

and a selection of 6 records free, 


/ B.D. LIFE, Dept.T82 CHICAGO 


HANDY BINDER 


for the Electrical Experimenter 


Holds and preserves 12 issues, each of which can 
be inserted or removed at will, without tools, Will 
keep your magazines perfectly for all time or just 
preserve them like new till you bind tbem perma- 
suitably lettered in gold. 


heutly. Made of heavy material, extra 6 5 
Add postage for 2 Ibs. 


strongly reinforced at the back and 
Experimenter Pub Co., Inc. Book Department 233 Fulton St., N. ¥ 





















covered with handsome green cloth, 








You benefit by mentioning the “Electrical Experimenter” 


WWww.americanradiohistorv.com 


when writing to advertisers. 


nary tire. Free from punc.ures or blow outs. 
Our customers receive from 4,000 to 10,000 
miles of service. Reliner Free. 

Order today at these low prices: 

Price Price 

Size Tire Tubes Slze Tire Tubes 
30x3 . $5.50 * 60 34x4 Be 75 $2.60 
30x3%.. -- 6.50 1,75 34x4%_. $10 00 3 00 
31x3%.... 6.75 1.85 35x4%....11 ‘00 3.15 
32x31%.... 7.00 2.00 36x4%....1150 3.40 
31x4 ... 8.00 2.25 35x50 . ol 2) 50S D0 
32x4 ... 8.25 2.40 S6x5e ee lesz omeoaas 
33x4 . 8.50 2.50 37x5.. 12.75 3.75 
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prenticeship to learn electricity. 


with your present work. 


Any big job that you want in the electrical field is yours 
It only takes an hour 


if you will train yourself to fill it. 
or two a day with these books. 


Bie Pay for jobs paving 
Trained Men $5000.00 a 


year are waiting for men who can 
qualify as Electrical Engineers—Sub- 
station Operators — Troublemen — 
Switchboard Operators—DynamotTend- 
ers—Electricians. Electricity is the 
greatest force in the world and it is 
growing bigger and bigger every day. 
More and more men are needed all 
the time. Why don’t you get into 
this big paying field now? 






ae Tr fo YOU 





ELECTRICAL EXPERIMENTER 


earn Electricity | 
«fhe New Way 


T’S no longer necessary to go to school or serve an ap- 
With this new library 

of APPLIED PRACTICAL ELECTRICITY you learn 
right at home—in your spare time without interfering 


old 
ness. 


565 








This is the 1920 edition—new from cover to cover—chuck 
full of the latest methods and most recent discoveries in 
this fascinating field. Everything is written in plain, good 
U.S. language by 27 of the greatest experts in the busi- 
The eight volumes with 3800 pages make up a com- 
plete course in electrical engineering. 
course for the beginner and a handy reference guide for 


It’s a home study 


the expert combined. 


Good Jobs 9: 2 
Are Waiting 


somebranch 
of electricity you will never have to look 
for a job. The job and the big pay will 
be looking for you. You can’t dodge a 
good jobif you have the “know how” 
under your hat. Let these 27 great en- 
gineers help you to the best kind of job 
with their books. 

Send the coupon below and get them 
for FREE examination. See our free 
offer below. 


The Worid’s Greatest 
Electrical Books 





Ee i | 


We will lend you this wonderful library to use in your own home or shop a 


whole week FREE. 


It won’t cost you one cent. 


DON’T SEND ANY MONEY. 


Just fill out and mail the coupon today and the set of eight volumes will come 
to you by express collect. You be the judge and find out for yourself what the 


books will do for you. 


Use them as you please. 


Show them to your friends 


and get their opinion. Then if you have any doubt as to their value send them 
back at our expense and you won’t owe us anything. 


Only 7 Cents a Day 


If you like the books -fter a week’s examination you pay us only $2.00 and the same amount 


each month until $24.80 is paid. This is only 50 cents a week—7 cents a day. You can’t afford 
MAIL THE COUPON NOW. 


to pass up a better job on these easy terms. 


American Technical Sociefy 
Dept. E 257, CHICAGO 





Elements of 


What_ the Elements o 
BooksTeach éEiscirical 


Measurements—Electric Wiring— Un- 
derwriter’s Electrical Requirements — 
Theory, Calculation, Design and Con- 
struction of Direct Current Generators 
and Motors—Types of Generators and 
Motors—Management of Electrical Ma- 
chinery—Electric Lighting—Alternating 
Current Machinery—-Power Transmis- 
sion—Electric Railways—Self-Propelled 
Railway Cars—TracklessTrolley—Power 
Stations—Switchboards and Switching— 
Storage Batteries—Applied Electro-chemistry— 
Electric Elevators—Electric Welding and Heat- 
ang — Wireless Telegraphy and Telephony — 
Land and Submarine Telegraphy. 

With every set 


free Service of these great 


electrical books we give a one year membership 
in this society. This entitles you to consult our 

engineers and experts on any electrical prob- 
jem. Write as often as youlike. Ask as 
gnany question as you like for one year. 


Coupon is 
All You 
Reed— 



















American 
Technical 
Society 

Dept, E 257 
Chicago, U. $. As 


Please send me the 8-vole 
ume set of Electrical En- 
gineering for? days’ examin- 


Sendit @ 
ba ation, shipping charges collect. 
Now If 1 decide to buy 1 will send $2.00 


witbin 7 days and balance at tbe 


rate of $2.00 a month until $24.80 has 
been paid. Then you will send me a 
receipt showing that the set of books 
and the Consulting Membership are mine 
and fully paid for. 1f 1 want to get along 
without the books, I will return them, after 
7 days, at your expense. 


OOOTEK TOTS OOOO SOOO OT TT TOOT SOTET! COSTS TOT SSEOOOOSESEE HESSEN OO TOOT COOOOEES! OOEEE 
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= 
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en eee eee ee ee 


REFER ENREs is iiccoxess Mameicistwccerseeecetess- 
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Become An 


Electrical 
Engineer 


A wide = open ’ 
field of oppor- : > 
tunity. Pres- q 
ent and future 
demand for 
trained men 
unlimited. 


B. S. 
Degree 
in 3 Years 


from the Col- 
lege of Elec- 
trical Engineer- 
ing will start 
you. right in 
pursuing your 
electrical  ca- 
reer. Over 
forty experts 
in science en- 
gineering and 
mathematics 
form our fac- 
ulty. The laboratories, shops recitation and 
drafting rooms where you work ;re splendid- 
ly equipped, furnished with every modern 
type of apparatus supplies for the most ther- 
ough instruction. 


NEW FALL TERM 
October ist 


No time to Jose. Don’t delay your start. ‘‘Earn 
While You Learn” if you like. Full provisions 
for securing deficient high school credits. 
Clip the coupon xew for a copy of the 
"Photo Story’’ and the latest bulletin. 


SCHOOL OF ENGINEERING OF MILWAUKEE 
College of Electrical Engineering 
373 Broadway Milwaukee, Wls. 





eee CLA HERE. 


School of Engineering of Milwaukee 
Milwaukee, Wis. 


Gentlemen:—Without obligation, send me catalog, 
VPhoto-Story book and particulars concerning your 3- 
Year Electrical Engineering Course with B.S. 
Degree. 
Name 

Address 
GONE? Morava a. sic ieretars celertiolete clevsiereve/a se Pala rretsietereiecce atale 
AS Omatarcerarerclcrevetelors GU CALION aco ee cctoreters ercucioeisiece ee 


SCHOOL OF ENGINEERING OF MILWAUKEE 
116-373 Broadway, Milwaukee, Wls. 
































this Model 
Aeroplane Book 


Be an Amateur Aviator! This 48-page 
book tells how you can build and fly 
“IDEAL” Model Aeroplanes that are true 
copies—actual, reduced-scale duplicates—of 
famous Aeroplanes such as the DE HAVIL- 





LAND Battle Plane, the famous NC-4 
Transatlantic Seaplane; and many other 
well-known and historic machines. They 


look like the real Aeroplanes and will rise 
from the ground or water by their own 
power and fly in the air. You can build 
one and learn the principles of construction, 
operation and control. We furnish Com- 
plete Construction Outfits containing all 
parts and full instructions. You put the 
parts together and build your own Model 
Aeroplane. 

PLANS FOR MODEL AEROPLANES 
NC-4, 50c; De Haviland 
Battle Plane, 35c; Curtiss 
Militar Tractor, Bleriot 
Moen) Nieuport Mono- 
plane, Taube fonoplane, 
Cecil Peoli Racer—25c each. 
Send for Plans or Book at 
once. 


IDEAL AIRPLANE & 
SUPPLY COMPANY 
ESTABLISHED 1911 


159-161 Wooster Street 
New York City 
Cor. West Houston St. 







eroplanes-- 
and Supplice 
APIO-1928 
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SPIDERS TIE UP CABLES. 

Spiderwebs are working havoc with ca- 
ble communication between the United 
States and Argentina, Brazil, and parts of 
Chile, as well as paralyzing interior tele- 
graphic routes. The ground spider spins 
a heavy web which the wind sometimes 
wraps around the wires. These masses 
become very damp during a humid spell 
and short circuits are thus caused. 

Large forces of linemen have to follow 
the wires across the Pampas and the moun- 
tains, removing the accumulations. [When 
you meet spiders 9 to 10 inches in diameter 
and weighing a pound or two, you may ex- 
pect “trouble” somewhere.—Eb. } 


PHOTO COURTESY CORRECTION. 

We wish to make a correction in giving 
courtesy for the article entitled “NC 
Planes Had Electric Self Starters,’ which 
appeared on page 411 of the September 
issue, and which was credited to The 
Westinghouse Electric and Mfg. Co., in 
error. This credit should have been given 
to the General Electric Co., and the makers 
of the Liberty motor electric starter used 
on the NC planes in the trans-Atlantic 
flight to Europe, was the Bijur Motor Ap- 
pliance Co. 





Investigating °*Psye 
chical Pinenomena 


With» Sciemtifie 
imstruments’’ 


(Continued from page 521) 





convinced of the reality of these phe- 
nomena,—was busy devising an instru- 
ment which would register and direct 
psychic power liberated from the body 
of a physical medium when in trance. 

Dr. Imoda, the assistant of Professor 
Mosso, has also conducted a number of ex- 
periments in the discharge of an electro- 
scope, by means of “rays” issuing from 
the medium’s body. It was found that, if 
the medium held her fingers at a distance 
of an inch or so from the knob of the elec- 
troscope, some form of energy, apparently 
rvadio-active in character, issued from her 
fingers, and gradually discharged the elec- 
troscope. This is the “radiation” or “‘ema- 
nation” issuing from the body, which has 
been studied extensively by students of the 
occult. Dr. Imoda concluded—as the re- 
sults of his experiments—that “the radia- 
tions of radium, the cathode radiations of 
the Crookes’ tube, and medinumistic radia- 
tions are fundamentally the same.” 

Some other very interesting facts have 
been observed, by means of the electro- 
scope. For example, Dr. W. J. Crawford 
(D.Sc.), in his experiment§, noted that :— 
oe In séance rooms where tables 
are moved without physical contact, I found 
that after a sitting was well started, I was 
always unable to charge an electroscope, 
even tho I tried to do so in the corner of 
the chamber farthest from the medium. In 
order to charge it I had to take it outside 
the room. I asked the ‘operators’ (intel- 
ligences ‘running things,’ apparently, in the 
séance-room) if there was any ‘power’ in 
the séance-room so far away from the me- 
dium, and they answered in raps that there 


was. By ‘power’ I understand them to 
mean particles of matter taken from the 
medium . i 


Again, in his “Reality of Psychic Phe- 
nomena,’ he says :— 

“T took the electroscope to the table in 
the corner; then placed it in the circle near 
the medium. I asked the operators to touch 
the disc of the instrument very gently. 


They did this almost at once, the ‘touching’ ; 


consisting of a metallic scraping upon the 
brass disc, quite audible, similar in type to 
the imitation of the floor being rubbed with 
sand paper, a phenomenon I quite often ob- 
served. (Continued on page 571) 
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SELENIUM CELLS 


_ Made by entirely new process. 
sitive and quick-acting. 
periments. 


C Highly sen- 
Suitable for all ex- 
From $5 up. 


Write for Catalog 


Selenium Laboratories 
Good Ground, Long Island, N. Y. 


SPECIAL KON-VER-TER SLIDE RULE 
The Hamilton KON-VER-TER 
slide rule has over 8000 gradoations 
and over 1800 charactere on {t, will 
handle anything in Arithmetle, Alge- 
bra, Geometry or ior. Thia elide rule 
is in use in all parts of the world and is 
much simpler to operate than otbera of 
' similar lines. Does not require a wiz- 

ard touse it, , 

Eventually you will get this rule, 
getit now and save the extra bother 
and expense. Utility rules $1.00. 
Special De Luxe, white fvory celluloid 
$2.50, instructions free, Leatherette 
case 60c extra, 

J.C. HAMILTON & CO. 
Dept. B % Water St., Boeton, U.S.A. 








Says the Master Mechanic. The Greb 
Automatic Grip Puller is a One-Man 
Puller—Quick-acting, strong and sim- 
ple in the extreme. May be locked in 
any desired position. A combination 
of two or three arms. Heavy Duty 
Size capacity 1” to 18”—-Junior slze 
capacity 1% to 7”. Two sets of jaws 
furnished with each size. 

If your 


Ten Days’ Trial dealer or 


Jobber does not have them we will send you 
one. Try it ten days. If not_ satisfactory, 
return to us and we will refund your money, 
We also make the GREB RI 


M TAOL. 
THE GREB CO., 230 Stale Streel, BOSTON 













IG MONEY SAVINGS FOR YOU 


Used and rebuilt motorcycles, elngle and twins, 
x 26 to $100. Used bicyclea, $6.00; tan-, 

Nee dems, $10. AH machines guaranteed 
in good working order, New bi- 
cyclee and motorcycles at Fac- 
| tory prices. You save dealers’ 
ew? profits. Motorcycle and auto-| 
y/ mobile tires too, $3.00. Complete 
ere.” line of parts and euppliee. 
inger Cycie Co., Rochester,N.Y. 


















F I N Te A Y Engineerlng College 
Kansas City, Missouri 

Only School of the Kind In the West 

Specialties: Electricity, Steam, Gas, Armature 

Winding, A. C., O. C. Auto. Intensive train- 

Ing, courses, six weeks, three and five months, 

year, day and night. Enroll any time. 
Write for Catalogue W. 





_. Handsome TELE - 

, SCOPE for selling 25 
43 art and religious plc- 
tures at 100 each. 
Also other valuable 
presents, watches, alr 






OUSEA” FARM ~ oR RANCH 


rifles, cameras, talking machines, typewriters, ete. Send 
no money. We trust you, ' 
SPENCER PUB. CO. Dept. 304 Chicago 








TAMP 


50 diff. Belgium (large bi-color), China, Jamaica, 
Portugal, Venezuela, etc., 10e; 100 diff., nice 
packet, 20c; 1,000 weil mixed, 40c; 100 var, 
G. S., 50c; 1,000 hinges, 10c: Agts. wanted. 50%. 
List free. I buy stamps. L. B. Dover, Overland, Mo. 








Comics, Cartoons, Commer- 
cial, Newspaper and Maga- 
zine illustrating. Pastel, 


Be OT Crayon portraits, Poster 
and Fashions Earn Big Muney, 
Taught by Mail or Local Claases. 





Write for illustrated booklet, 
terms and list of successful pupils 


ASSOCIATED ART STUOIOS, 13A Flatiron Bldg., N. Y. 
TRICKS, PUZZLES, JOKES, TOYS, 


games, novelties, doll and cane racks, plays, wigs, stage 
supplies, escapes and illusions. Large 1919 catalogue free. 


OAKS MAGICAL CO. 
Oshkosh, Wis. 


Ee ACCOUNTANCY 





Dept. 549 





Be a Cost Expert.Earn $3,000 to $10000 yearly 
C.P.A’s teach you thoroughly in a few months by our 
New Home study system-Low Cost-FREE 800K 
International Accountents Society. Dept.39K 2626 S.Michigan Ave.Chicago, 


EARN MONEY 


Slamping Names on Key Tags. $50) 


BRither sex. Spare time. Some make 
aia Se Send 25c for Tag with your name on andinstruc- 


tions. Returned if required. Exp. Key Tag Co., Cohoes, N.Y. 
158 Genulne Forelgn Stamps—Mexican War 

Oo Issues, Venezuela, Salvador and In- 10c 

@\ dia Service. Guatemala, China, ete., only 1VU. 

100 all diff,, fine, 15c: 200 ali diff., 25c. FINEST 
APPROVAL SHEETS 60% to 80%. AGENTS 
WANTED. Blg 72-nage Lists FREE! We Buy Stamps. 


Est. 25 years. C. E. HUSSMAN STAMP GO. Bept. 67 
ST. LOUIS, MO. 


TAMMERER, 


Send 10 cents for my remarkahle 
book, *“How To Stop Stammering.” 
Kiil the fear of  stammering. 
Re education the key. 

The Hatfield tnstitute, 109 N, Dearborn St., Chicago, Iii. 
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YOU CAN BE A 
SUPER-MAN! 


a 
Wey can take your place as a real leader and advance yourself in business and social 
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life. Why drift along aimlessly with the crowd—merely existing? You do not know 
what life ni means unless you have ROBUST HEALTH, GREAT STRENGTH 
and a HIGHLY DEVELOPED 
MIND AND BODY. Pull 
yourself together—shake off that 
sloth and indifference that is pull- 
ing you down. Brace up—be a 
real man. Fill yourself with 
vitality. Be strong and stay strong 
—assume that commanding ap- 
pearance that shows success. 


Fee ooo oro or oeocoes 


I can help you. I can show you the 
short cut to health and strength. I have 
found the way to develop these qualities 
in the shortest possible time. I have 
done it for thousands of others and can 
do it for you. My system will make 
a new man of you in a quicker time than 
you imagine. I begin where others leave 
off. Just remember that—it is the secret 
of my success. 








ee oeSeSe5coes 


| Have Trained Some 
of the World’s 
Strongest Men 


Many of the most noted strong men 
of today owe their wonderful physique 
to-my method. I have taken hold of 
weaklings—mere physical wrecks—and 
made powerful athletes of them. This 
alone shows the superiority of my sys- 
tem. My own development and strength 
are more convincing proofs. If an in- 
structor can first show results of his 


Ne525¢ 





: : ae 4 ~=teachings on his own person, it speaks , 
EARLE E. LIEDERMAN well for his ability to train others. no 
the Acme of Physical Perfection ye 
7 
99 ao EARLE 
66 7 
My New Book, “MUSCULAR DEVELOPMENT” Vv 
Tells how I can help you. It is handsomely illustrated with 20 full page photographs of myself and some of the oO ash 
finest developed athletes whom I have trained. I will send this valuable book to you by return mail on receipt of Dept. 213 
only 10c, stamps or coin, to cover cost of wrapping and mailing. This hook also contains full particulars of my ? 203 B’way, New Vork 


splendid offer to you. 

Don’t pass this by. Don’t miss a single day on the way to health, success and happiness. 
now and fill in the coupon and mail it to me. Do it now, this minute, before you forget it. 
you get the coupon off to me, the sooner you will receive tlie book. 


Sit right down 
The sooner Ps Dear Sir:—I enclose herewith 


_10¢ for which youare to send me. 
v wWithout any ohligation on my _ part 








/ whatever, a copy of your latest hook 
7 “Muscular Development.” (Please write 
I D E R Mi 7 or print plainly.) 
e 7 
7 T 

Dept. 213 ma IN CVO wears tac niger Caiaae cee cn a: 

203 Broadway New York City Nad 
BZ ENCLGUESS 2 cute or ate ene rca ay eee, 
Be, PEt ce eee State tere aceon 
=e El. Exp. 10-19 


You benefit by mentioning the “Electrical Experimenter’” when writing to advertisers, 


WWww.americanradiohistorv.com 


568 


THAT SOFT, 
ROSY, VELVETY 
COMPLEXION 


BLEMISHES REMOVED QUICKLY 
AND PERMANENTLY 


Your Complexion Makes or Mars Your 
Appearance 





You too—can have that Soft, Rosy, Velvety Complexe 
lon. This great beauty marvel has instantly produced asen- 
gation. Stubborn cases have been cured that bafiled physi- 
cians for years. You have never in all your life used anye 
thing likeit. Makes muddy pompIex0n, red spots, pim- 
ples, blackheads, eruptions vanishalmost like magic, No 
cream, lotion, enamel, salve, plaster, bandage, mask, mas- 
sage, diet or apparatus, nothing to swallow. It doesn't 
matter whether or not ycur complexion is a **fright,’”’ 
whether your face is full cf mud6y spots, peppery black- 
heads, embarrassing Runes and eruptions, or whether 
vour skin is rough and “*porcy,’’ and you’ve tried almost 
So sang under the sun to getrid of the blemishes. This 
we derful treatment in just ten days, positively removes 
every blemish and beautifics yourskin ina marvelous way. 
You look years younger, It givestheskinthe bloom and 
tint of purity of a freshly-blown rose, In 10 days you can be 
the subject of wild admiration by all your friends, no mat- 
ter what yourageor condition of health, All methods 
now known are cast aside. Your face, even arms, 
hands, shoulders are bcautified beyond your fondest 
dreams All this I willabsolutely prove to you before your 
own eyes in your mirror in ten days. ‘This treatment is 
very pleasant to use, Afew minutes every day does it. 

Let me tell you about this really astounding treatment 
free. You take no risk—send no money—just your name 
and address on coupon below and § will give you full pare 
ticulars by next mail—Free. 


FREE COUPON 


PEARL LA SAGE, SUITE 793 
4325 Drexel Bivd., Cirlcago, It. 


Please tell me how to clear my eomplexion fn ten 
days; alsosend me Pear: La Sage Beauty Book, all FREE, 






















SOOO HOHSHTEH OOOOH SHOT SOOFPFF ORR oeseEeeses SEHHESESOHEESEOE OHSS 


Sue eeoceroaseteee 





BETTER POWER AT LESS COST 
LB Bali-Bearing Motors substantially save on oper- 
ating costs, giving more ceonomical, dependable, and 
better power than a gas cngine, Trouble proof, absolute- 
ly reliable. Built for heavy service. Ideal for factory, 
garage, and machino shop, and lower power_ bills. 
$20 Brings You Any HB Motor. Balance on Easy Terms. 
re Sizes ito 15 h.p. A Size to SUIT 
TC Your Needs, 
y Write our Service Department your re- 
quirements Get their advice—}hREE 
—simply state what machinery you 
wish to run and the type of current 
available. We plan your power system 
fer best results at least cost. Attach 
this ad to your letterhead and mail 
TODAY for fullinformation, Ask also 
about HY Battery Chargers, Genera- 
tors. etc. 
HOBART FROTHERS COMPANY 
Box 104E Troy, Ohio 
Successful Manufacturers Since 1893 
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To-day for then 
“Electrical Worker’s Friend” 
ectrical Workers rrien 
drawings with complete instruc- 
tions for rewinding and reconnect- 
Or write for full particulars of this valuable book. 
SMITH & SMITH PUBLISHING CO. 


An electrical book of 66 motor $3 50 
ing A.C. motors. Special at 
1524 LOWRIE ST., N.S., PITTSBURGH, PA. 
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Making a Machine 
for Telegraphing 
Pictures 


By Leroy J. Leishman 
(Continued from page 533) 


or wires which are in turn connected with | 


the shaft. E is a narrow piece of metal 
also connected with the shaft. F is a 
metal band much wider than E which 
extends around the cylinder from one side 
of E to the other, but does not touch E, as 


E and F must be insulated from each other. | 


G, H, I, J and K are brushes. J touches 
both E and F as the cylinder revolves, but 
K touches F only. L and M are binding 
posts to which the wires are attached that 
come from the distant machine. N and O 
are the binding posts of the particular 
picture frausmitting machine to which the 
synchronizer is attached. H and [I are 
connected to two solenoids into which the 
horns of an iron rocker arm protrude. 
There is sufficient friction in the pivot of 
this rocker arm to keep it from turning 
excepting when the solenoids are energized. 
U is a rheostat with which a brush on the 
rocker arm makes contact. V is also a 
rheostat, and W is resistance in series with 
the motor. T represents the electro-mag- 
nets of a gravity relay, the arm of which 
rests against the stationary contact Z until 
T is energized, after which it rests against 
the contact QO. R, S, P is a two-way bat- 
tery switch. X is a motor that is geared 
down to operate the picture transmission 
machine proper. The electrical connections 
are all shown in the diagram. 

If this type of synchronizer is to be used, 
one must be made for both machines. The 
particular advantage of this type over all 
others which require no additional line 
wires lies in the fact that the cylinders are 
permitted to revolve continuously and are 
not stopt momentarily each time a revolu- 
tion is made. 

Now let us see how this synchronizer 
operates. With the arm of relay T against 
O, we adjust the rheostat Vso that the 
motors X of the sending and receiving ma- 
chines run as nearly as possible in syn- 
chronism ‘when the contact of the rocker 
arm is in the center of U. The synchro- 
nizer is now ready to operate. 

Of course, we have not yet explained 
how a picture is prepared or transmitted, 
but you know that the ncedles on the 
carriage arms must be in contact with the 
cylinders. Until the machines are running 
in synchronism, we therefore do not let 
the needles rest on the pictures, as every- 
thing transmitted before synchronism 1s 
establisht would be distorted beyond recog- 
nition. 

On the sending outfit put the arm of the 
cravity relay against Q, and put the two- 
way battery switch on S. The motor of 
the sending machine is now started, and 
by studying the diagram you will see that a 
circuit is completed every time B and E 
come in contact with G and J, respectively, 
causing an impulse to be sent over the wire 
once every revolution. Start the motor of 
the receiving machine with the relay arm 
against Z, and throw the battery switch to 
R. This motor is now going slightly slower 
than that of the other machine, because it 
is in scries with the resistance W. The 
motor of the sender is not in series with 
its resistance, as its relay is against Q 
instead of Z. On account of the slower 
motion of the receiving cylinder, the 
brushes are on a different part of the 
circumference of the drum A each time 
the once-every-revolution impulse comes 
from the sending machine. The brushes 
H and I are therefore finally on C and D 
when this synchronizing impulse comes. 
This causes the current to go thru the | 
solenoids and the relay T, the arm of which | 
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LANGUAGES 


AT THE 


LEARN 


BERLITZ SCHOOL 


28-30 WEST 34th STREET 
Brooklyn, 218-230 Livingston Street 


Washington, Boston, Philadelphia, Detroit, Chi- 
cago, Baltimore, Orange, Havana, Rio de Janelro, 
Buenos Aires, Sao Paola, Cordoba, Parls, London, 
Madrid, Rome, etc., etc. 


FRENCH, GERMAN, SPANISH, ITALIAN, &c., &. 


By the Berlitz Method students learn not 

only to read and write, but especially to un- 

derstand and to speak the foreign language, 
TRIAL LESSONS FREE 












Sturdy construction. 
Low cost of up-Keep 
and operation. Cap- 
tilever springs in rear. 4 Acyl, 
Comfortable E-Z riding a eect base 
Ww Immediate deliveries, Fifth 
Dealers ied anted ful year. Increased ontput, Liberal 
newspaper advertising in dealers’ territory. Wonderful oppurtunities. 
Write or Wire NOW. 


THE SENECA MOTORCAR CO., 50 Seneca Factory, FOST81A, OHIO 


UMAKEM 


Airplane Workchest, containing aircraft work table with 
lnitre cutting board and length gauge, steel drill, steel 
hammer, Model Maker*’s steel square, screwdriver, sand- 
paper block, 10” seroll saw, together with finest quality 
reed and bass wood, aluminum, silk, para rubber, fall 
set of blueprints, directions, and all fittings for building 
one 36” Bleriot Model flying Monoplane. Price $10,00. 
Other UmakeM Outfits 50¢ to $50. 


W. R. PRICE, Enc. 
No. 2 UmakeM Bullding, 127 Fifth Avenue, New York 


A NEW AND EASY Way TO PAINT 


SIGNS and SHOW CARDS 


OUR PATTERNS DO THE WORK 


No experience required, Anyone can paint all kinds of 
signs, banners, cards, etc., on any surface with our new 
and easy system of lettering. Complete outfit containlng 
eight alphabets of letters, assorted styles and sizes from 
1wo to twelve inches high, also four sets of figures, etc., 
not printed but life size patterns cut out of durable tag 
board whieh can be used over and over again for years, 
also brushes, colors and book of instructions. 50 
Satisfaction guaranteed, PREPAID —~—~—~~~~— $7- 

ACME SALES CO., Empire Bldg., Denver, Colo. 
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os Ou play quaint, dreamy Hawailan muale 
or tatest aongs on the Ukulele you wij! be 
wanted everywbere. We teacb bymall 20 
aimple lessons; give yon free a gennine 
Hawailan Ukniele, masic, everything— 
noextras, Askus tosend tbe atory £# 
} of Hawaiian music. Yon will love it. / 

No obligation—absolutely free. 


The Hawaiian Institute of Music 
1400 Broadway, Dept. 6 J,NewYork 



















Ccacden Wy i} ounce. ae 
HOPI CHS f cettoid, The 
ideal 
desk or 


pocket. 
home machine. 
Order today. 


Adds and mul- 
tiphes with 
speed of expen- 
sive machines, 
Seven coluinns capacity, Re- 
markably simple in  can-. 
struction, Nothing to get 
out of order. 


Tho best 
i Muay not to forget is to do 
Weight one is now. 


L. J. LEISHMAN CO.,, Dept. 142, Ogden, Utah 








You can jearn by our modern and orig~ 
inal system of instruction every part 
of the Watch Repalrlng Trade at home 
as good or better than at a shop. You 
can earn merev while Jearning and secure a 
well payirg position or atart in business after 
f completing onr course of instruction. Good 
> watch repairers are always In demand and earn 
from $20 to $35 per week. For ypaiticulars 


Iv to th 
Vilwaukee"School of Waicharakitig 5 166 Mason Si., Milwaukee, Wis. 


— s.Bed on 


4. Vulcan” Ink Pencils 

































Two The ONLY perfect, non-leakable 
Sizes— — ink pencilsat moderate prices 
44% and 542 Order $ 

inches. Extra . today. 1 
Size—8 inches (black p : e 


only) $1.75. Yournamein  ™ 
gold inlay—$ 35. FREE—Lib- rw 
eral supply of ink with retail orders. He 
Agents wanted. Big profits. = 
Jj. R. ULLRICH & CO., 27 Thames St. New Yorx 


"lap, NEU- 
ACHES RAL- 
fly 


Fae OE oe 






FLU 


WOMEN'S 
ASK FOR A-K TABLETS 





You benefit by mentioning the “Electrical Experimenter” when writing to advertisers. 
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is pulled from Z to Q, thereby cutting out 
the motor resistance so that the motor will 
of its own accord run at the approximate 
speed of the motor on the sending appa- 
ratus. 

The accurate synchronizing now goes on 
automatically. You will remember that the 
current to the resistance pieces C and D 
comes from metal strips on opposite sides. 
When the synchronizing impulse comes in, 
when H and J are in the exact centers of 
© and D. the currents in H and I are 
therefore equal. The solenoids also receive 
equal current and keep the rocker arm in 
the center of U, supplying the motor with 
a uniform amperage. If the receiving ma- 
chine gets slightly behind or ahead of the 
sending machine, the brushes H and 1 will 
be slightly above or below center, and one 
brush will be nearer the metal strip which 
supplies the current to the resistance, and 
the other brush will be further away. One 
brush, therefore, carries more current than 
the other, and one solenoid will pull harder 
than its companion, causing the rocker arm 
to change its position on the rheostat U, 
thereby correcting the speed of the motor. 
The function of E, F and K is to distribute 
the current alternately to the synchronizer 
and the picture machine proper. 

If this synchronizer seems too difficult 
or costly to make, the other synchronizer 
may be used or else the rod connection 
employed. In the latter case, your picture 


transmitting set will have been very easily , 


and inexpensively constructed, and_ the 
degree of excellence of the received pictures 
will not be lessened in the least. 

The machines are now ready to be ad- 
justed. When sending, the needle in the 
carriage arm may have a play of as much 
as a quarter inch. It must at all times 
touch the cylinder, and should there be any 
sort of bulge in the rolled transmitting 
plate, this much play is necessary so that 
the bulge will not raise the needle beyond 
its play and throw the half nut on the 
bottom of the carriage out of mesh with 
the threads on the shaft. For receiving, 
the needle must be yery delicately adjusted. 
It must rest on the cylinder when the mag- 
nets are not energized, and when raised 
up, it should be just high enough to clear 
the cylinder at all points on its circum- 
ference. The less upward and downward 
motion the needle has the faster it will 
operate and the better the pictures will be. 

Extend a wire from one of the binding 
posts of one instrument to one of the bind- 
ing posts of the other. The remaining 


posts must be connected to the batteries— | 


preferably two dry cells. If the last ex- 
plained synchronizer is used, these wiring 
directions may be considered to apply to 
the synchronizer binding posts instead. 
TRANSMITTING PICTURES 
Before transmitting half-tones, you can 


write or draw with shellac upon a thin | 


metal plate and transmit this. After the 
shellac is dry, roll the plate into a cylinder 
and slip it over the cylinder of the machine 
you are going to use for transmitting. Place 
the edges at the top of the cylinder with 
the overlapping part of the cylinder toward 
the carriage, and if the plate is put on as 
explained the overlapping edge will not 
strike the needle and cause trouble. Put 
heavy rubber bands around the ends of the 
plate to hold it firmly against the cylinder. 
RECEIVING THE PiCTURES g 


To receive the picture, you will need a 
sheet of ordinary white paper and a piece 
of pen carbon paper. The carbon sheet 
goes on the cylinder face down around the 
white paper. If the rod connection or the 
first explained electric synchronizer is being 
used, be sure that the edges of the paper 
are placed at the top. If you are using the 
synchronizer which requires the extra 
cylinder or drum, the edges of the paper 
when placed on the picture cylinder should 
be in a straight line with the resistance 
pieces and the copper strip. This also 





“Ga ahead! FT am 
getting it in K. J. 


ELECTRICAL EXPERIMENTER 


evenings. 


Learn Shorthand 
that Quick 


No longer is it necessary to spend months of 
time studying shorthand. You can master all 
the lessons in K. J. Shorthand at home in five 
Don’t doubt this amazing truth! 






Send for free lessons—also convincing proof that this is the 
simplest, most practical, lowest-cost course in stenography 
by personal correspondence instruction. 








@ The Universal Speed-Script 


Undoubtedly you have heard of this new and wonderful shorthand system 
—the sumplest and most practical in the world, Used in the Army and Navy and 


in numerous other governmenital places. 


Used by court officials, by doctors, 


business-men, teachers, clergymen, lawyers, reporters—and those in hundreds of 


other occupations. 


It is the wniversal speed-script—the easy-to-learn, never-forgetable, lightning 


writing. 


K. I, ts Shorthand acquired with wonderful speed and ease—but it is so 


standardized as to make for perfect legibility and absolute accuracy. 


Notes 


years old may be read as easily as when fresh. 


How Quickly Can YOU Learn This? 
















Here's \ p and, this is O'a Write 


the two together, and you have \O pe 
Here's ( th To meke path you sim- 
ply write \p and with these two essy 


moverents of your pencil, you have 
mede e word that needs 16 pencil 
movements: when written in longhans, 


ere's | t so it is cesy to write 


1 at, A tap en 'P pat. 


Already you have learned four K.T. 
Shorthand signs you won't forget. 

With the other signs and en sy di- 
Irections you can leern to indicate 
every word in the di¢tionary in 
querter to twentieth of the time Tre- 
quired in ordinrry writing, as ra p- 
idly as words are spokent 


On 30 Days’ 
Approval 


For instanee! E,. A. Fulton says: “Four 
months ago I knew absolutely nothing of the 
first rudiments of shorthand. To-day, I am 
holding a position as stenographer in the office 
of Inspector of Buildings, where the terms 
apply almost wholly to building construction.” 

Henry Dranke writes: ‘Already I can write 
50 or more words per minute and it took only 
about a quarter honr each day for ten days.” 

A. Tompkins, journalist, writes: ‘Your sys- 
tem is excellent, being simple, yet comprehen- 
sive. I find it fascinating in my work as a 
press correspondent. 

The above are but a few of legions of testi- 
monials which we are ready to give you with 
full addresses. 


Free Lessons—Send no Money 


K. I. Shorthand is offered on the most 
liberal terms right now. Do not miss this 
opportunity. Send immediately for the first 
two lessons free. You may then continue the 
entire course on a month’s approval. We give 
you a positive guarantee that you can learn 
or no cost to you. King Institute is incor- 
porated in New York State. $100,000 capital. 


KING INSTITUTE, Inc. 


also full information. 


Shorthand.’ Address 


EM 300, Station F, New York, N. Y. 
8 S. Wabash Avenue, EM-300. Chicago, Ill. 


Please send me your FREE lessons in K. I. Shorthand, 


@aeeveeeeee en ee eer etek 





“TalR as fast ae 
you like, I am tak- 
ing it down in K. 
lth 6: g's cat Raye RSS ee EM-300 I. Shorthand.” 
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Mechanical 
Engineering 





Employers everywhere are looking for 
men with mechanical ability. Splendid sal- 
aries and rapid advancement are offered. 


There is an easy, delightful way in 
which you can learn right at home in 
spare time. For 28 years the Interna- 
tional Correspondence Schools have been 
giving men and women just the training 
they need for success in mechanical engi- 
neering and more than 200 other subjects. 
Hundreds of thousands have stepped into 
good positions through I. C. §. help, but 
never were opportunities So great as now. 


Letthe I. C.S. help you. Choose the work you 
like best in the coupon below, then mark and mail 
ittoday. This doesn’t obligate you in the least 
and it will bring you information that will start 
you ona successful career. This is your chance. 
Don'tletitslip by. Mark and mail this coupon now. 


a =— TEAR OUT HERES oom come ce — 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
|BOX 6203 SCRANTON, PA. 


Explain, without obligating me, how I can quallfy for the 
position, or in the subject, betore which I mark X. 


ELEOTRIOAL ENGINEER DI CHEMIOAL ENGINEER 
Electrician LISALESMANSHIP 
Electric Wlring LI ADVERTISING MAN 
Electric Lighting LL) Window Trlmmer 
Electric Car Running L) Show Card Writer 
Heavy Electric Traction LJ Outdoor Sign Painter 

L} Efectrical Draftsman [LJ RAILROADER 
Efectrlo Machine Designer OJ ILLUSTRATOR 
Telegraph Expert _] DESIGNER 
Practical Telephony BOOKKEEPER 
MECHANICAL ENGINEER Stenographer and Typist 
Mechanical Draftsman {] Cert. Pub. Accountant 
Ship Draftsman L) Traffic Management 
Machine Shop Practice Commercial Law 
Toolmaker []GOOD ENGLISH 

LJ] STATIONARY ENGINEER 

CL] GIVIL SERVICE 
Railway Mail Clerk 
Textile Overseer or Supt. 
AGRICULTURE 
Navigator fF Spanlsh 


Gas Engineer 

CIVIL ENGINEER 

Surveying and Mapping 

MINE FOREM'N OR ENGR 

ARCHITECT 

Archltectural Draftsman 
LJ PLUMBING AND HEATING 
{_) Sheet Metal Worker 


Poultry Raising JL] Frenoh 


|] Automobiles Lj Italian 


Name 





Present 
Occupation 


Street 
and No. 








City State 


Write Secret Letters 
With Invisible Ink 


Pour sceningly plain water into three glasses and have it turn 
red in one, white in another and blue in the third! Make your own 
magic writing paper, and blue’ink or ink powder. Write with plain 
water and have the writing turn blue. You can surprise and puzzle 

your friends with these and more mysterious and amus- 
ing Chemical tricks, if you have “CHEMCRAFT” 
Junior—the hoys® miniature chemical outfit. Send 2S¢ 
for your outfit right now, it’s the greatest fun-maker 
you ever had Send at once and get a Free copy of 
**The Chemcraft Chemist,’” an » 
inter esting magazine for boys. 
Amateur Chemist’s 
Catalogue and Hand Book 


contalning much valuable information for 
hee Chemists and listing many asefut chem. 
feals aid apparatas. sent postpaid for {00 

me free, Regolar “CHEMCRAFT* 
Chemical Ourhts, $150, $100 and $$ 00,, 


THE PORTER CHEMICAL CO. 
Hagerstown, Maryland 











PRINTING PRESS, _ for 
printing cards, circulars, 
fully guaranteed, with type, 
Ink, cards, etc., all ready 
for use, also other valuable 
presents, cameras, air rifles, 
talking machines, telescopes, 
typewrlters, etc., given abso- 
lutely free for selling our 





= art and religlous pictures 
at {0c. Send for 25, when sold send money and select 
premlum. SPENCER PUB. CO., Dept. 306 Chicago 
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applies to the copper sending cylinder. Over- 
lap the ends of the paper toward the car- 
riage, the same as you did with the plate. 
If you should carelessly overlap it the other 
way, the needle will catch the edge of the 
paper and tear it off. Be sure that the 
carbon sheet fits tightly against the white 
paper. Secure these to the cylinder with 
rubber bands. 


Put the carriage at one end of the cylin- 
ders with the needle in contact with the 
same. , Now place the switch on your send- 
ing instrument at the right and on your 
receiver at the left. Start your motors, or 
else turn the cylinders with a crank. As 
before mentioned, the speed should be 
about one revolution in three seconds. 


By the time your carriages have advanced 
to the other side of the cylinders the pic- 
ture is finished. As long as the needle of 
the transmitting instrument is on bare cop- 
per, the current flows, energizing the electric 
magnets of the receiving carriage and caus- 
ing the needle to be raised out of contact 
with the carbon paper. Whenever the 
shellac comes under the needle the current 
is broken and the spring holds the receiving 
needle against the carbon paper, thereby 
making a mark. In this way the transmit- 
ting of the entire picture is accomplisht. 


In the inexpensive sets that I mentioned 
having designed for the market, half-tone 
pictures are supplied already prepared on 
copper for transmission; but there is some 
satisfaction in having them prepared your- 
self. Any photo-engraver can do it. You 
should have a photograph without too much 
detail and with considerable contrast—that 
is, black and white. Better results are pos- 
sible if the photograph has a glazed finish. 
Obtain a sheet of thin polished copper of a 
size that will roll to fit the cylinders. Tell 
the engraver that you want him to proceed 
as if he were going to make a half-tone on 
this copper plate, but that he must stop 
after he has cooked his gelatine to a dark 
chocolate color. Jt must not be etched. 
Tell him you want the screen to be no finer 
than 25 or 30. He undoubtedly will have 
no screen this coarse, so instruct him to 
make a small zinc half-tone cut of 40 or 65 
screen, and to make a print from this. 
Then have him make an enlargement of 
this print, without his screen, until he has 
the 25 or 30 mesh which you desire. 


This plate is rolled and the picture trans- 
mitted just the same as the shellac drawing. 


Pictures do not have necessarily to be 
received with carbon paper. Your appa- 
ratus will permit the use of a few other 
methods. Smoked paper or wax-coated 
paper will do. If the former is used, how- 
ever, the received picture will be a negative 
unless a negative is used for transmitting. 
Various other plans of receiving may be 
experimented with and will be found very 
interesting to the experimenter. 


Pictures may be received without any 
carbon paper by turning the switch of the 
receiving machine to the right or sending 
position and utilizing a sheet of paper 
soaked in a solution of the following pro- 
portions: 


Nitrate of ammonia, 4 pounds; ferri- 
cyanid of potassium, 1 ounce; gum traga- 
canth, 4 ounces; glycerine, 4 ounces; water, 
1 gallon. 

The paper should be kept moist while the 
picture is being received. Like the smoked 
paper, this produces a negative when a 
positive is being used for transmission, and 
a positive when a negative is being sent. 
These visible ways of recording make a 
much more interesting demonstration, altho 
the picture is not as good. 

Of course, there are ways to telegraph 
pictures which are radically different from 
those explained here, but only the simpler 
ways are given so that the apparatus can 
be constructed easily and cheaply. 

The experimenter will find telephotog- 
raphy a very interesting, instructive and 
fascinating field. 
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BOYS! tii: AT HOME 


Il. The Study nf Electrieity for Beginners, 

2. Dry Batterles. Hnw to Make Them. 

3. Electrical Circults and Dlagrams. Part I. 
4 Electric Bells, Annunclators and Alarms, 
5. Modern Primary Batterles. 

6. Experlmenting with Inductlon Colls, 

7. Electric Gas Igniting Apparatus. 

8 Small Accumulators. How to Make and Use. 
9. Mode] Steam Engine Design. 

10. Practical Electrics. 

Il. Inventlons. How to Protect and Sell Them. 
12, Woodwork Joints. How to Make and Use. 
13. The Flreman’s Guide to the Care of Bollers. 
14. The Silde Valve Simply Explalned, 

15. The Magneto Telephone. 

16. The Corilss Englne and Its Management. 
17. Making Wlreless Outfits. 

18. Wireless Telephone Constructlon. 

19. The Wimshurst Machine. How to Make It. 
20. Simple Experiments In Statle Electricity. 
21. Small Electrical Measuring Instruments. 
22. Electrical Circuits and Dlagrams. Part 2. 
23. Induction Colls. How to Make Them. 

24. Model Vaudeville Theatres. 

25. Alternating Currents. Simply Explalned. 
26. How to Build a 20-Foot Bi-plane Glider. 
27. AB C of the Steam Englne, 
28. Simple Soldering. Hard and Soft. 

29. Telegraphy for Beglnners., 
30. Low Voltage LightIng with Storage Batterles. 
31. Lleckfeld Gas and Ol] Englnes. 
33. House Wlring for Electric Light. 
34. Magnets and Magnetlsm. 
36. Small Windmllls and How to Make Them. 
37. Collln’s Wireless Plans. Part 1. 

38. Collin’s Wireless Plans. Part 2, 


Price 25 cents each, postpaid 


SPON & CHAMBERLAIN 


120 G Liberty Street, New York 


Is Your Blood 
Hungry for Iron? 


Iron Is The Red Blood Food That 
Gives You Strength, Energy and 
Power—How To Make The Test 
That ‘Tells 





Actual blood tests show that a tremendously large 
nuniber of people who are weak and ill lack, iron in 
their blood and that they are ill for no other reason 
than lack of iron. Iron deficiency paralyzes healthy, 
forceful action, pulls down the whole organism and 
weakens the entire systenl. <A paie face, a nervous 
irritable disposition, a lack of strength and endur- 


ance and the inability to cope with the strong vigor- - 


ous folks in the race of life—these are the sort of 
warning signals that Nature gives when the blood 
is getting thin, pale, watery and literally starving 
for want of iron. If you are not sure of your con- 
dition, go to your doctor and have him take your 
blood count and see where you stand or else make 
the following test yourself: See how long you can 
work or how far you can walk without becoming 
tired; next take two five-grain tablets of Nuxated 
Iron three times per day after meals tor two weeks. 
Then test your strength again and see how much 
you have gained. By enriching the blood and creat- 
ing new red blood cells, Nuxated Iron strengthens 
the nerves, rebuilds the weakened tissues and helps 
to instill renewed energy and power into the whole 
system. 

Unlike the older inorganic iron products Nuxated 
Iron is easily assimilated, does not injure the teeth, 
make them black nor upset the stomach. The manu- 
facturers guarantee successful and entirely satis- 
factory results to every purchaser or they will re- 
fund your money. It is dispensed by all good 
druggists. 


Send Only 12c 


(Stamps or Coln) 


And I will send you a copy of my valuable 
booklet. 


‘sHints to Music Loving 
Owners of Talking Machines” 


Tells you how to take care of your machine and 
records, preserve the life of both, and gives many 
pointers to improve the tone of your instrument and 
increaso your enjoyment of it. Instructs on the care 
of the. motor, cleaning, speed adjustment, care of the 
needles—in fact cvery thing you should know. Send 
12c today and the booklet will come by return mail. 





J.H. ELLIS, Box 882, Milwaukee, Wis. 


Patentee & Manufacturer, Ellis Harmonious Reproducer 
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Www. .americanradiohistorv.com 





October, 1919 








eo 


Investigating ““Psy- 
chical Phenomena” 
By Hereward Carrington, Ph. D. 
(Continued from page 566) 






“Result:—On examination, the electro- 
scope was found to be completely dis- 
charged! 

“I took the electroscope to the table 
in the corner of the room and _ tried 
to recharge it, but found I was unable to 


do so even after repeated trials. Accord- 
ingly I asked the ‘operators’ to put back 
into the body of the medium the matter 
they had taken out (for the production of 
the sledge-hammer blows) and to give a 
few raps when they had done so. Ina 
minute or two somc very light raps were 
given, and when I asked 1f the process was 
complete I received no raps in reply at all, 
which seemed to indicate to me that all the 
matter uscd for rapping had been returned 
to the medium. At any ratc, I found that 
I could now charge the electroscope; which 
done, I placed it on the tloor as before 
within the circle, and asked that the’ disc 
should be touched lightly. After a little 
time, there was the metallic scraping as be- 
fore, and on examination the electroscope 
was found to be completely discharged.” 

It will be at once apparcnt to the reader 
that two problems confront the investi- 
gator, when once he is called upon to solve 
such problems as the above: (1) the physi- 
cal miracle itself; and (2) the nature of 
the wtelligence, lying behind and directing 
or controlling the manifestations. This lat- 
ter is‘called a psychological question, which, 
immensely important as it is intrinsically, 
does not enter into the physical problem. 
It need only be said that this is the baf- 
fling question in psychical investigation, 
and the most puzzling. Whcther it be an 
independent “spirit,” as it claims to be; or 
the subconsciousness of the medium; or 
whether it is a sort of compound conscious- 
ness, made up of the collected minds of 
those forming the circle at the time; or 
whether still other interpretation is open 
to us—this is all-a moot question, which is 
referred to here, merely to draw the read- 
er’s attention to the fact of its existence. 

It will be at once apparent to the reader, 
also, that physical and electrical apparatus 
has played an important part in such inves- 
tigations, in the past, and is certainly des- 
tined to occupy a far more important place 
in the future. These curious phenomena— 
like all others in our world—depend upon 
invisible forces or energies for their pro- 
duction. Those interested in electricity 
should realize, more than all others, the 
power of the invisible; and the fact that 
the invisible is the real. Anything that we 
see consists merely in a bundle of “phe- 
nomena’—of effects. The real cause is 
always behind, and is always invisible. 
Thus, there is an old saying that “No man 
hath seen God.” But it is equally true that 
‘No man hath scen man.” We see his 
clothes; these can be changed. We see his 
face and features; even these can at times 
be camouflaged! But the real man, the 
Self, the Ego, is something within,—in- 
visible, intangible,—the directing and guid- 
ing power, which in life we know as the 
| Person.” 

There is nothing inherently absurd or 
impossible, therefore, in these odd mani- 
festations——however bizarre and unusual 
they appear to us at first sight. An un- 
usual combination of circumstances might 
bring them about. Stones do not ordinarily 
fall out of the air; yet at times they do 
(meteors). Water does not usually rise 
above its own level, yct it can be made to 
do so. The curious freaks of lightning are 
well known. There is nothing inherently 
impossible, thereforc, in supposing that a 
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Learn Mechanical Drafting 


+7 | 


Earn $35 to $100 a Week 


“Get into the profession of big pay and Rapid Advancement with the help of 


the school that has started hundreds on the Road to Success. 
help you.” 
Claflin, President, Co- 
lumbia School of 





Learn At 
Home In Spare 
Time 

You don’t have to. stop 
work or leave home in or- 
der to become a trained Drafts- 
man. Through our practical 
home study Training we will 
teach you Right in Your Own 
Home so that you will soon be 
able to qualify for a good posi- 
tion at Big Pay. We will continue to 
instruct and help you until we know 
you have the knowledge necessary to 
succeed. 


No Previous Training 
Necessary 


Right now—TODAY—there are open- 
ings for thousands of Draftsmen in 
the Government Departments, indus- 
trial concerns, and the big engineering 
offices. One department alone recently 
called for 1,800 draftsmen. With this 
tremendous demand has come a big 
increase in salaries. 


Draftsmen Are Getting $35 
to $100 a Week 


with big chances for even better pay 
as the demand grows. By enrolling 
NOW for our practical Home Study 
Course in Drafting you can quickly 
qualify for a position as Draftsman 
and by properly applying the principles 
we teach. 


You Have a Chance to Be- 
come a Chief Draftsman 


and get to the very top in this fasci- 
nating profession. Our course will 
give you just the knowledge you need 
to make good as chief draftsman when 
your chance comes. 


Industrial Activity 
Demands Draftsmen 


With the problems of reconstruction 
facing the nation the demand for 
draftsmen is Greater Than Ever Be- 
fore in American History. All big en- 
gineering, construction and manufac- 
turing projects must first go through 
the drafting room before the workmen 
can commence. You can help in the 


work of reconstruction and secure a 
Big Salary with excellent opportunities 
for advancement. Many Big men in in- 
dustry got tothe top through Drafting. 





I am ready to 


Roy C. 








Drafting. 








We Will Help You Secure a 


Position 


aS soon as you complete our course. 
We have already placed hundreds of 
our graduates in good paying positions 
and are constantly in touch with vacan- 
cies for which Draftsmen are Urgently 
Needed. Government Departments 
and Private Concerns are continually 
calling upon us for our graduates be- 
cause they know that our instruction 
produces draftsmen of the caliber 
they need. 


Men Needed Right Now 


Drawing “As soon as you en- 
Outfit roll you will be sent 
FREE our special drawing 

outht FREE so that 

you will be sure to 
have it to work with while taking the 
course. This set will be yours to keep. 
You are not asked to return it after 
completing the course. 


Illustrated Book of Partic- 
ulars Sent Free 


Fill in the coupon below—send it to us and 


we will send you FREE a copy of our illus- 
trated book telling all about our practical 
Home Study Course and how you may secure 
our instruction at once on Easy Terms so 
as to quickly qualify for one of ‘the Big 
Positions Now Open. 


Columbia School of Drafting 
Dept. 1057, 14th and T Sts., N. W. 
Washington, D. C. 


Without obligation to me, please send me 
your illustrated book telling how I can secure 
your complete Home Study Course, the 
FREE DRAWING OUTFIT, and your help 
in securing a position as Draftsman. 


CRY y ern ee ne State... sees 


RR 


® 


Www. .americanradiohistorv.com 


You benefit by mentioning the “Electrical Experimenter”’ when writing to advertisers. 


D7? 





%z 


ae 


) 


ie - 
SS , SS 


N 
wh ee le 


——— 





——__.. 
—_ 
— 
— 


{ 


Finish This Picture 


Fill in the missing lines. See how close 
you come to the original drawing. The 
above picture was drawn by Student Wynn 
Holcomb. We have a great number of 
students aud graduates whose work appears 
in magazines and newspapers all over the 
country. 


Can You Draw? 


If you like to draw write for our book. Read 
about our new method Home Study Course in 
cartooning, illustrating, designing. Learn at home, 
by mail, in spare time. 


Become an Artist 


Cartoonists, Commercial Artists 
make big money. You can earn $25 to $100 a 
week and more. Learn under personal direction 
of Wilt H. Chandlee, famous newspaper, magazine, 
advertising artist of 30 years’ successful experience. 


Book and Outfit Free 


Complete outfit free to new ;students Write for 
handsome book, ‘““How to Become an Artist.’’ Tells 
what Course includes, shows many drawings made 
by Director Chandlee and many students. 


Write Postal NOW 


Don't miss our book. Even if you have no pre- 
vious knowledge of drawing, our Course will enable 
you to become a successful cartoonist or illustrator. 
Many students earn money while they are learning. 
tf you are ambitious to get ahead, to earn more 
money, write for our free book and special offer 
now. You can do as well as our other successful 
students! Write now for free book, ‘‘How to 
Become an Artist.”” Mail fetter or postal. 


WASHINGTON SCHOOL OF ART, Inc. 


1442 H Street, N. W. Washington, D. C. 


tlfustrators, 





















Lightning Racer Experl- 
mental Model. ‘This is 
not a toy. It is a prac- 
tical, scientifie flying 
’ model, guaranteed to 
hundreds of feet; designed and built from the finest 
selected materials, by Model Experts. ‘This machine 
and our famous '’Montauk Flyer’’ are the only Com- 
lete Model Aeroplanes guaranteed to fly 500 ft. sell- 
ng for less tban $5.00. This model, shipped with 
monoplanes detached, ready and guaranteed to fly, 
$3.75 prepald. Send stamps for circular describing 
thls wonderful model. 
Blueprints of the following models 2-2 actual slze 50 cents post- 
paidin U, &. 
Blerlot Racer, files 600 ft. Manhattan Racer, files 2000 
ft. Montauk Flyer, files 500 ft. 3 ft. Curtlss or De 
Haviland Biplane, 75 cents each, :postpald. 
HEC Flying Boat guaranteed to rise from the water and 
fiy 500 ft. Two sheets blueprint $1.00 postpaid U. S. 


HEC AEROPLANE CO.. 300 ©. 49th St' N.Y C. 
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ELECTRICAL EXPERIMENTER 


table can be “levitated” into the air, under 
unusual conditions; it is simply the mani- ° 


festation of an unknown energy—of which, 
doubtless, there are many. We can manip- 
ulate and control the electric current; but 
we do not know yet precisely what it ts. 
Similarly, we can study the effects of many 
of these curious biological forces, without 
understanding their true nature. Above 
all, it behooves us to keep an open mind, 
and not to cry “impossible,” just because 
we have never seen such facts, or because 
they appear to us innately improbable. 


Herc, as elsewhere, we depend upon hid- 
den and unknown energies. Could we but 
find an cnergy common to the two worlds— 
the spiritual world and the material world— 
we should have here a means of direct com- 
munication, possibly by instrumental means. 
Delicate physical and electrical apparatus 
may be the means, after all, by which such 
communication wnll altimately be estab- 
lished! At all events, when subtle causes 
and forces are in operation (as they doubt- 
less are during a séance) it is only natural 
to suppose that instruments, far more dcli- 
catc than our senscs, should be the logical 
method of detecting them, and, as yet, such 
experiments have rarely been attempted. 


When we take into consideration finally 
the electrical theory of the nature of mat- 
ter; when we remember the many striking 
analogies between electricity and the life- 
force; when we remember that the science 
of electricity 1s yct in its infancy, 1t should 
hold out to us the hope that, Acre, we may 
find a solution of many of these obscure 
problems, and that further investigations 
in the field of electricity may serve to ex- 
plain to us many of these unknown and 
mysterious secrets of our inner nature, and 
the still more mysterious secrets of the 
seance-room. No more interesting and 
profitable researches could be attempted 
than those which endeavor to establish a 
connection between known and unknown 
phenomena; between physical and electrical 
manifestations, on the one hand, and these 
curious “psychical” phenomena, on the 
other. I hope that a number of readers 
of this article may see their way clear to 
try experiments in this direction, and to 
publish their results. 
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Playsics' 
By John J. Furia, A.M. 
(Continued from page 531) 


After the performer has stept into the cage 
and the door is closed, he pulls in the mir- 
rors as in B. When the door is opened 
again he is hidden behind the mirrors, while 
the mirrors rcflect the sides of the cage out 
to the audience, giving the illusion that the 
back of the cage is seen. On pushing the 
mirrors back into place again while the 
door is shut the performer again comes into 
the view of the audience when the door is 
opened. 


In This Illusion a 45° Mirror Is Placed at P-P 

as Shown. Any Object on the Revolving 

Table ‘‘T’’ Appears to Be Rotating in Mid-air 
at a Point in Space ‘‘I’’. 
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Telegraphy ee 
BIG MONEY. 


We teach you in two to four months 


fin Your Own flome or at our Institute 


The demand for telegrapbers is enormous 
and increasing; there are ten positions for 
every man or woman available; tbe pay is 
high; advancement rapid; the hours are short 
—it’s pleasant work and it’s worth while. 
Write for catalog—learn how quickly you 
ean qualify for positions paying 


$125” to $350° Per Month 


Our scientific system of teaching telegraphy, 
perfected by a corps of practical experts, 
makes you fully competent in 2 to 4 months— 
railroad 2months—commercial 8 months and 
brokerage 4 months. Ournew phonograph- 
icsystem of instruction is making expert 
telegraphers of hundreds without leaving 
their homes or interfering with present business. 

asy to learn in spare time. Hundreda of graduates 
now profitably employed in railroad offices, hanks, 
hrokersge officea, ete, 

Our courseis short, the cost lslow—and the resnlt 
lscertain. We put youin touch witb_the position 
you want. Write today for catalog. It explains all 
fully. Endoraed and recognized by U.S. Gov't 


Depts., R. R. Officiale, etc. 


CHICAGO TELEGRAPH INSTITUTE 
Meck Finest School—Land Wire and Wireless 


402 Michigan Avanua, Chicago 


Buy Ample Capa 
This fall brings bigger business in battery charging 
—and BIGGER PROFITS—than ever before. More 
cars driven, more batteries to charge. If you don’t get those 
profits some other garage will. Get equipped NOW. 

Small Cash Payment Puts This HB Outfitin Your Garage, 
Balance on easy monthly terms, Re- rr a 
charges 1 to 32 6 volt batteriea at Bm P 

once, or equivalent in 12. or 24-volt 
batteries. Costs 10c. to lic. each, 
customer pays 75e. to $1.50, No 
repairs, no expensive renewsls, no & 
mechanical skill needed to Install & 
or operate, Absolute Money-Back 
Guarantee. Do you want these BIG 
PROFITS? Tear out this sd and 
mail TODAYfor information, 


HOBART BROTHERS COMPANY ¢ 
Box 103 E, Troy, Ohio 


Successful Manufacturers 
Since 1893 


A 
oes 








Violin, Hawallan Guitar =" 
Ukulele, Guitar, Mandolin, Cornet or Banjo 


Wonderful new system of teaching note music by mail. 


To firat 
pupils in each locality, we'll give a $20 saperb Violin. Mandolin, 
Ukulele, Guitar, Hawaiian Guitar, Cornet or Banjo absolutely free. 
Very small charge for lessoneonlyexpense, We guaranteesuccesa 
or no charge. Complete outfit free. Write at once—no obligation. 


SLINGERLAND SCHOOL OF MUSIC, Bent. 422, CHICAGO, ILL. 


BRANCH MANAGER WANTED 


by old established Chicago Concern. We furnish full 
stock of goods, advertising matter, and equip store com- 
pletely, in good location, all at our expense. We allow 
you to draw out $175 a month and will also pay you 
liberal share of the profits your store earns. Work may 
be started in spare time. No investment or previous 
experience necessary. If you are a hustler and want an 
opportunity to make $5,000 a year, we want you, and 
will pay you well from the start. Send your application 
today. a 


S. LEVY, Manager Dept. 784 
—329 S. Franklin Street Chicago, II. 


@ 
Telegraph Pictures 
BY ELECTRICITY 
Complete sets of two machines of this 


marvelous equipment at ridiculous) 
low prices. Instructive, mystifying 
and useful. This picture of President 


Wilson was telegraphed by these ma- 
chines. Will transmit pictures, maps, 
drawings and hand writing. Picture}? 
telegraphing is the coming science. 
Write today. 


J. LEISHMAN CO, Dept.T Ogden, Utah 


ZIP=ZIP sect *3ra4 

Bit = Sept. 3rd. 1918 
¥ The Greatest 50 Ct, Article on the Market, 
hipped right from the factory the same 
day we receive yourorder. The Prongis 
made of beautiful metal; never hreak or 
wear ont ; Scientifically made and 
beet wor roaae The rubbers 
are elastic and_ lasting, witb } 
eo of pep and ferece. Zip- 

p, complete, only SOc pr 
aid. Be aure the name Zip- 
ip and our addreas appear 
31 on the article you buy. 

from us or any Sporting Goods 
Storain your city. Send Stampe, 
.Coin or Money Order. 
AUTOMATIC RUBBER CoO. 

COLUMBIA, 5S. C. 


TYPEWRITERS 


$10 AND UP. ALL MAKES. SAVE $2S TO $500n 
rebuiltat the factory by the well known’’YnungProcess. ”’ 
Sold for low cash—installment or rented. Rental applies 
on purchase price. Write for full details and guarantee. 
Free trial. YOUNG TYPEWRITER CO., Dent. $23, Chicago 
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quests deers acer | DOUBLE YOUR STRENGTH 
class is not used as extensively, The fo. | 2". IMPROVE YOUR HEALTH 
lowing is an illustration of this type. A Z 

s, LENGTHEN YOUR LIFE 


fragrant odor meets the nose, a beautiful 
bouquet is seen in a handsome vase. One 

, THE SUCCESS OF YOUR LIFE — your 
business, your’ position, your happiness, 


gets nearer and nearer to the vase and the 
bouquet has—disappeared! Figure 6-C 

all depend upon YOUR HEALTH and 
STRENGTH. 





Mex frasscis: I guarantee that my system of CON- 
Resistance on ahdo- PDENSED EXERCISE with my patented 


EXERCISER 


will more than double your constitutional and muscular strength 








Fig. 3. The Performer Mystically Changes . . ; 
fconmtlic Evening Clothes an lly Ch a Overhead _exerelse in from two to three months. My many pupils all over the 
tume Before Your Very Eyes—Thanks to the for straightening and country will testify that the Automatic Exerciser will do this. 


strengthening spine 


Lighting Stunt and Glass Screen Shown in andiieieulders 


Figures 1 and 2. Ten Minutes Daily on the Automatic Exerciser 


ER 


will build for you a degree of fundamental, physical strength 
tells the story. An empty vase A is placed that will make life and work a pleasure. 


on a hollow box. Inside the hollow box 


a 





: The AUTOMATIC EXERCISER 
hangs a bouquet unside down. A concave IT ee will fortify the entire area of the 
mirror M, directly in front of the eye, is ACPowerbal Heart socomlnt walls throughout all its 

° ; ; ayers. 
concealed by its dark surroundings. The Moetsice Chest ele nacoteimeneee en ceienalaestia at 
mirror forms a real image of the bouquet, A Eine Back ellminates the special diet question. 
and by moving the mirror to the proper Strong Lungs, ine bac it will strengthen the entire organisn: 
Fie eenand flti it to the proper angl Broad Powerful Shoulders Seen cere fromm tbe any 
Sta a iing 1 O Trop € ills the ‘‘busy’’ man knows 680 well. 
a. . ; ng and Well Shaped Legs It will Instantl i that b 
this image can be tormed just at the right eee Wrist APN in ee Steel did body Re ee ae el 
point on the vase as to give the appearance It will make nervousness and compli- | 
of the bouquet being actually in the vase. cP C8 rae: tered sane eaineget ho: nate 
As one moves out of the line of the vase —\ Con You ‘duicely outgrow any maligeourse Ai 
and mirror, the image is no longer seen and } ele Wesults) ated yacemporaly, 


You Cannot Outgrow the “AUTO.- 


the flowers have disappeared. MATIC EXERCISER.” It does not “use 


The subject of illusions is ‘a vast one, 





| up” your vital energy. It generates 

and in a short article of this kind one can Ree ciate ot MORE VITAL ENERGY. | 
gies ° +9 5 ses the small of ’ ’ 

only “hit the high spots.” In detecting the back Like the heart, which has a rest be- 


tween each beat, so in my system there 
is a resting pause between each con- 
traction of the muscle brought into ac- 
tion with the “Automatic Exerciser.” 
This enables you to develop a superior 
physique without undergoing the stren- 
uous and exhaustive training which the 
ordinary gymnasium methods require. 


The patented mechanism of the Au- 
tomatic Exerciser induces complete re- 
laxation in the nerves and muscles and 
develops great strength and flexibility 
in the joints. It will cure any case of 

“muscle bound” condition in a_ short 
time. 


The attachments for different parts 
of the body are hooked to the chain 
at any point desired. 


The resistance increases automatic- 
ally with each pull and the numbers 
on the bar REGISTER the increase at 
each pull as the lever bar moves ahead 
one cog each time. 


The resistance and increase is POSI- 
TIVE and UNIFORM and can be ad- 
justed less than a pound or several 


pounds to suit the requirements of the 
different parts of the body. 


WHAT OTHERS SAY 


illusions always look for mirrors and pol- 
ished surfaces. 


(To be continued) 


To Europe Im Three | 
lours 


Detachable Hollow 
Ball in 2 Pieces 


By H. Winfield Secor 
(Continued from page 514) 





what a difference the body and its organs 
have to accustom themselves to in_ this 
short time, and it 1s small wonder that the’ 
pilot can hardly stand the rapid atmospheric 
changes occurring. Ascending to an alti- 
tude of 40,809 feet in another official test 
which the weather bureau has conducted, 
and utilizing a pilot balloon with scientific 
instruments. attached for recording the 
atmospheric constants, we find the air pres- 
sure here dropt to the low figure of 2.69 





“T am well pleased with the AvTo- Mr. Anton Hromatka, City Infirmary, St. 
pounds Pee dlare inch. At 60,000 feet MATIC EXERCISER, Before taking | Louis, Mo., sends records of his results, ey ee an 
elevation above sea level. the oficisl figures exercise on your machine my blood | which he secured with my machine and | moi, Warliee Hani 
; : and liver were slow and sluggish— instructions in four months. t Ont. C , 
show but 1.17 pounds per square inch. At but now! what a difference—I am Strength peittt Second ee on, Ont., Can. 
i full of ener 0 ecor ecor ain i Second 
88,000 feet, 16.7 miles above sea level, the ee hundred times the | Thighs ....754 Ibs. 2,000 Ibs. 1,246 Ibs. Record 
recorded air pressure is .3146 pounds per Weert catac tor at Knees .....754 Ibs. 1,800 Ibs. 1,046 Ibs. ati ibs, 
square inch, or approximately 5 ounces. Wichita, Kansas. Ean Pinney, ee 892 Ibs. 482 Ibs. 461 Ibs. | 
Let us now jump to a real high altitude— - caah inaeee ee ee Back 8 Ibs. 1,382 lbs. 874 Ibs. 54 Ibs 
100,000 feet, or 18.9 miles above good old health and strength in two months eee 5 €41 Ibs. 285 lbs. : 
terra firma at sea level, where we find but Ae aoe niche E nave ced mille wy ee 
‘ put together whic rave tried in ceps .... % lbs. 3 
a fraction of a pound, or 3.05 ounces (.91 | years. *’ MAURICE Day, Jr, His fingers show an average gain in Abdomen 
lb.) per square inch atmospheric pressure Daly Billiard Academy, N. Y. City strength of 100% 46 lbs. 102 lbs. 
: ; : 





Even a flea could not live up there, we will 


me.” ane that it 1s i a year bole, If you want to double your strength and consequently acquire a 
and a strong one at that. e highest SUPERIOR DEGREE OF HEALTH send for my 32-page booklet 
figure to which a test balloon carrying 


recording instruments has flown is 126,800 IF YOU ARE BATTLING WITH ? 
feet, or 24 miles above sea level. The pres- ANY FORM SEND FOR”). _ ce 


sure at this dizzy altitude is but a fraction 


With the Automatic Exerciser you can acquire more Resisting Power and Vim than you ever had. 


of an ounce. Prof. ADRIAN P. SCHMIDT which gives a full description of the Automatic Exerciser, | 
nc e 5 how it works, what it will do, ete. Don’t judge my machine ff 

The various degrees of cold found in 1951 Broadway, New York City until you have read this booklet. YI will send it on receipt § 
recent tests, most of which were carried on (Near 66th St. Subway Station) ofsiecubestage. 


during the summer months, are tabulated F ame es _ 
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SAVE 40% cLOTHING 


A money-saving opportunity that you should investigate 
at once. We make and seil the finest made-to-measure 
clothes direct to wearer at a guaranteed saving of trom 
25% to 40%. We cut out all middlemen, save al] un- 
necessary expenses and unnecessary profits, and give you 
the benefit. 








f Kita We ‘i 
All Orders On Approval 


We make every suit to your exact measure and Individual 
specifications, send it to you delivery charges prepaid, let 


you try it, and inspect it carefully. Unless you are per- 
fectly satisfied you will not be under the slightest obliga- 
tion to Keep it and your trial order will not cost you one 


"1 OOK AT THESE LOW PRICES 


(A Few Of Our Bargains) 
Usual R’t’l Our Wh le 
"TL '@ 


Kind of Cloth Price ri: 

ANG EIGN aV OTaLOd > oso cso gawwue's doarewes $35.00 $22.00 
Grays Cassimerean. on. osc cae okie siciers ere 32.00 20.00 
ANG DB INGMSEEECicr:.ccscc cone ee heroolene waren 50.00 35.00 
Brown Cheek Worsted......-..<ccveeses 40.00 29.50 
Steel Gray” Worsted, .......ccrsccvecevce 45.00 32.50 


And Sixty-five Other Wonderful Bargains. 
STYLE BOOK AND 
CLOTH SAMPLES FREE 
Write at once for copy of our new style book showing 
the latest New York and Chicago fashions with a beautiful 
Variety of large cloth samples of the season’s most popular 
fabrics, directions for taking measures, ete. Everything 
tree and postpald and no obligations to you. Beil Taillor- 
ing is unsurpassed in quality, fi. and style, Nothing better 
made and remember we guarantee a saving of 25% to 40%. 
No matter where you live, write at once for your copy of 
our new book, 


THE BELL TAILORS 


Adams at Green Sts. Dept. 106 Chicago, Wilnois 


Study Chemistry 


with the aid of one of our chem- 
ical and apparatus sets. They 
contain all the chemicals and ap- 
paratus necessary to perforin 
practically every experiment 
found in any text book. 
























All Chemicals are Contained in Glass Bottles 


Chemical Set No. 1—$13.50 
Apparatus Set No. 1— 11.75 
Chemical Set No. 2— 20.50 
Apparatus Set No. 2— 31.25 
Chemical Set No. 3— 54.25 
Apparatus Set No. 3— 55.00 
Write for particulars which 
state quantities, etc., of chemicals 
and apparatus supplied, 


Junior Set No. 00 


For those who do not wish so 
elaborate a set at first, we have 
put out a Junior Set, consisting 
of 48 chemicals in glass bottles 
and 16 pieces of apparatus. 

PRICE $5.00 


Ziegler Experimental Laboratory 
47 Judson St. ROCHESTER, N. Y. 


sterling Sliver INITIAL CRYS- 


L WATER SET, each plece 
stamped sterling, any initial, 
also other valuable presents, 
cameras, air rifles, talking ma- 
chines, telescopes, typewriters, 
§ ete., given absolutely free for 
| selling our art and _ retigious 
pictures at I0c. Send for 25, 
when sold send money and re- 
ceive premium, 
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in the accompanying illustration, and these 
exert a very severe effect on the pilot in- 
deed, covering his glasses with frost, so 
that it is impossible to see the instruments 
and steer the plane, .even at altitudes of 
25,000 feet and less; causing the engine 
to misfire, and in fact to stop in many in- 
stances. Electric self-starters which are 
now being fitted to most of the sea and 
land planes help the pilot out of many diff- 
culties such as this, which may otherwise 
end disastrously for him. ? 


To Europe in Half a Day by Airplane. 


If we have an airplane which can go 
over 200 miles an hour, such as the “Christ- 
mas” Bullet plane, and ascending to an 
elevation let us say of between 30,000 and 
40,000 feet, where we had an air current 
traveling Europeward at 200 miles an hour, 
then our net speed upon reaching this strata 
would total 400 miles an hour. With a 
“vacuum bottle” cab fitted to the airplane, 
together with oxygen tanks and atmos- 
pheric compressors for the carburetor sys- 
tem of the engine as well as for the cabin, 
it would then become possible to fly the 
3,000 miles separating New York and Lon- 
don in approximately one-half day or seven 
and one-half hours. Possibly in flights of 
the future, when aircraft will abound in 
large numbers, there will be a strict classi- 
fication of the air strata, such as shown in 
the accompanying drawing; the lower 
strata being assigned to the slow-going and 
shorter trip airships—the middle strata to 


‘the speedier open-cabin planes or dirigi- 


bles; and finally, the upper highly rarefied, 
rapidly moving air strata to the specially 
protected aircraft engaged in negotiating 
long distances, such as trans-oceanic and 
trans-continental trips, where speeds of 400 
to 600 miles will be not only frequent, but 
common. The passengers will hardly real- 
ize that they are travcling at such prodig- 
ious speeds, owing to the fact that one of 
the principal components of their relative 
velocity to the earth will be the air current 
in which they are moving. If the plane 
had to tear its way thru the air, so that 
air currents had to rush by the edges and 
surfaces of the machine at a velocity of 
400 to 500 miles an hour, the terrific air 
friction would probably injure the craft 
speedily; however, when the plane is actu- 
ally cutting thru the air at 200 miles an 
hour, and the air current with which it 
travels is going at an equal speed, then no 
abnormal air friction will be encountered. 


Around the Earth in 24 Hours by Airplane. 


If we can devise an aircraft with large 
enough wings to support itself, sufficiently 
large multi-bladed propellers, compensated 
engines and proper crew housing arrange- 
ments to survive the extremely rarefied at- 
mosphere at an altitude of forty to fifty 
miles (which is in the region of the limit of 
the earth’s atmosphere, as our scientists tell 
us), then it is possible that the aviator 
would meet with air currents of such high 
velocity that he would be able to practically 
shut off his power and travel 25,000 miles 
(generally speaking) in 24 hours. Why is 
this so? Due to the fact that it is known 
from kite and balloon sounding tests in the 
upper atmospheric air strata, that many 
miles above the surface of the earth there 
are air currents moving eastward, and prob- 
ably some of them westward with the ro- 
tation of the globe, or 1,000 miles per hour. 
Prof. McAdie, a noted American mete- 
orologist, Harvard University, has esti- 
mated that such high velocity air currents 
may be encountered at even 50,000 feet. Con- 
sidering that such a high velocity air cur- 
rent is found at 50,000 feet, then he con- 
siders that above this there may be a 
westward-moving air stratum, and _ still 
higher another eastward-moving air stra- 
tum. These phenomena were attested very 
markedly by the high altitude flight of 
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The Electric Safety razor makes shaving a 
pleasure, Blade vibrating 7,200 times a minute 
cuts the beard smoothly and without slightest 
pull or irritation—feels like a gentle massage. 
Can be used with or without electric current. 


AD users of the Lek-Tro=-Shav speak well of it 


A barber says—‘‘Have shaved for years and have 
never used any shaving device near its equal.”’ 

A home user says—‘‘The most pleasing shave I’vé 
ever had in my life. Shaves my face closer than I 
used to shave, but there is no after irritation or ill 
effects as I usually get from another razor.’”’ 

No. | Made for use from Light Socket. 
_ No. 2 Made for use from Dry Battery. 

Write for illustrated circular describing Lek-Tro- 

| Shav Safety Razor fully. 


» VIBRATING ELECTRIC RAZOR CO. 
F Dept. 122. Omaha, Nebr. 


Re 








Fit your .22 with a Maxim Silencer and get 
no end of fun this winter practicing in your 
backyard and basement, 


AXIM SjLENCER 


A BETTER MARKSMAN 
FREE 


It eliminates recoil and all noise of 
the report, and steadies your aim. 
Direct from Dealer or Factory $5.00. 
Write for Free Book of Stories. 


MAXIM SILENCER CO. 
89 Homestead Ave., Hartford, Conn. 


# These Garages Use HB Chargers—Note Thelr Profits § 

Keifer Auto Supply Co., Keifer, Okla. (pop. 1,200)— § 
My average income per month is $165.00. The§g 

charge is O.K.’’ Hamilton Battery Co., Hamilton, O. 
(pop. 38,000)—“‘Income per month $200.00 to $240.00. 

yy Coat psr month, $15 to $30. Ths most complete and hest machines. 

'f@ onscanhny. Nota momsnt’s trouble. 

fm YOU Can Do as Well with This HB 5CO 

ee Watt Charger. 

s3 Small cash payment, halancs on easy month 

m2 ly payments. HB Absoluts Money-Back 

f Guarantee. Recharges 1to86-voltbatteries 

3 for 10c to Ihc each, customer pays 7c to 

By $1.50. ROFITS. No burn-outs, no 

fy expensivs renewals, steady reliable ser- 

By Vice. Easy to install and operate. N 

electrical knowledgs reqnired. Pin 

f this ad to your letterhead and mail 4 

gs TODAY for information. ; 


| HOBART BROTHERS COMPANY 
i Box 102E Troy, Ohio 
eS Successful Manufacturers Since 1893 
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THE MIDGET SLIDE RULE 

<—s will solve any problem in addi- 

Re tion, subtractlon, multiplication, 

> \ division and proportion. A Log- 
1 





S\e\ Log Scale gives any root or power 
Peis \of any quantity. Gives Logarithms, 
rE; EJSines, Tangents,’ Cosines, Cotan- 
fe, jgents and the decimal equivatents 
uf of fractions to six figures. It is 
éPi-/ Srease and water proof and will 
¥/ give years of service. This rule is 
not to he compared with the paper 
utility rules which sell for $1.00 
ae ae. Pe together with pore 
i ; is accurate, simple 
to operate and comparison shows that it _is undoubtedly the 
fastest and most complete rule made, Our refund guaran- 






tee protects yon from loss or disappointment. An instruction hook 16 


ages, 12 Illustrations, is sent wi 
ads in two models: 
fuloid 


vith each rule. Diameter of rule 4 in 
etal (whits coated steel -00; i - 
1.25. Leather Case 50¢ extra. Set D toroeathtete a 


Slide Rtas Your moneyhack sf . gud . o 
if youare not satisfied. Gilson Slide Rule Co., Niles, Mich. 


training agaln open to 
civilians, Over 3000 


ELECTRICA men trained for elec- 


trical industries in experience of more than a quarter 
of a century. For men of ambition and limited time. 
Condensed course in Electrical 


enables 
EERING :rec 
YT} 


ates to 
secure good positions and promotions, ‘Theoretical and 
Practical Electricity, Mathematics, Steam and Gas En- 
gines Mechanical Drawing. Students construct dynamos, 
install wiring and 
Giese, i IN ONE YEAR 
chinery, Course with 
diploma, complete, 
Thoroughly equipped fireproof dormi- 
tories, dining hall, laboratories, shops. 
Write for catalog. 27th year opens 
October 1, 1919. 





SPENCER PUB. CO., Dept. 305 Chicago | Major R. W. Schroeder, of the American ppd amt eC t D.C. 
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Flying Corps, who found himself carried 
200 miles east of the location from which 
he had ascended; and not only this, but 
with his plane traveling west at 100 miles 
an hour, the great castward moving air cur- 
rent must have had a vclocity of more 
than 300 miles an hour, or it would not 
have carried him 200 miles eastward from 
where he ascended. Thus do we learn 
more and more daily of the uncharted 
wonders of the great translucent envelope 
surrounding our earthly habitation, which 
we call the “atmosphere.” 


High Altitude Flying Machines. 


What type and form of aircraft will the 
high altitude machine be? ‘This question 
was answered in part by the above discus- 
sion, where it was mentioncd that the ma- 
chine intended to fly at altitudes of 40,000 
feet or over would be necessarily equipt 
with wings of much greater sustaining sur- 
face or else a triplane or quadplane could 
be employed. Also in order to “get hold” 
on the thin rarefied air of the highcr strata, 
longer propellers would be necessary, and 
preferably also an incrcase in the propeller 
speed. It should be remembered that while 
the air has become lighter and less dense 
at these high altitudes that the weight of 
the plane and aviator has remained practi- 
cally the same, the slight loss in weight due 
to the change in gravity pull, occasioned by 
going away from the earth’s surface, being 
very small and having no practical bearing 
on the matter. Balloons have ascended 
with passengcrs as high as 38,000 feet. The 
heat of the sun rapidly expands the gas in 
balloons, and they also expand markedly at 
such altitudes, due to the reduced air pres- 
sure. Ata height of 70,000 to 80,000 feet 
a pilot test balloon (no passengers) will 
expand to about four times its normal sise. 
The air pressure acting on the balloon bag 
has fallen decidedly; so the hydrogen gas 
with which it is filled pushes outward on 
the envelope to a proportionate extent. 
Many times these weather bureau pilot 
balloons burst before’ they have reached 
the altitude intended for these reasons— 
heat and rarefication of the atmosphere. 
The large passenger-carrying dirigibles, 
containing gas to make them buoyant, such 
as the R-34, which recently crost the At- 
lantic ocean and return, have special com- 
pensating valves which release some of the 
gas at intervals as the airship ascends— 
losing about 1/30 of its volume of gas for 
every thousand feet of “climb.” 

What does this demonstrate? Simply 
this: that what gas is lost by heat and 
rarefication expansion by ascending cannot 
be recovcred. Therefore the balloon must 
carry sufficient gas to permit its remaining 
buoyant when it descends again to a denser 
or lower atmospheric strata. A certain 
amount of expansion in a non-rigid or even 
in a rigid balloon or dirigible is permissible 
and desirable, as this increases the surface 
area exposed to the atmosphere; therefore 
the lifting power is maintained, within cer- 
tain limits, in the less buoyant and highly 
rarefied air. It is conccivable, therefore, 
that as the rarefaction of the air increases 
very rapidly as we rise to greater altitudes 
than 40,000 feet above sea level we shall 
probably find our dirigible altitude airmen 
confined to air strata below 40,000 feet. 
This seems logical, for the reason that 
to ascend much above this air levcl a very 


considerable amount of gas would have 


to be liberated to prevent the balloon ex- 
panding to the bursting point, and there- 
fore the gas so lost would apparently soon 
reach the limiting point where no more gas 
could be liberated, or else the dirigible 
would not retain a sufficient volume of gas 
to give it the necessary buoyancy to hold 
the weight of the crew, cabins, engines and 
fuel. A pilot balloon as used by the 
Weather Bureau for testing purposes is a 
simple spherical and easily expansible af- 
(Continued on page 596) 
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apprenlice says: 


‘‘Almost the first tool I ever 


heard of was a Starrett ‘mike.’ 
Somebody pinched Dad’s out of his 
jumper pocket and the fuss he made - 
showed he thought it was some tool} 4 
even if he had had it close on twenty # 
years, . 









I noticed the toolmakers and every: 
body who had ‘fussy’ jobs preferred 
Starrett Tools. 





‘“There’s something about ’em that 
the fellows hike. Yeh! They’re accu- 
rate and they’re convenient, but I 
guess the fact that the men who make 
"em are pretty good mechanics them- 
selves, has something to do with it. 





“What? Sure I’m getting me a set of Star- 
' rett Tools—I need ’em every day. Yes, I ||| 
got me onc of those seventy-five cent Starrett 
Apprenticc Books, too. It saves me asking 
the foreman a question every five minutes. 
Now, when I want to know how to do some- 
thing, I can look in the book and study it 
out myself.” 


The L. S. STARRETT COMPANY 


THE WORLD’S GREATEST TOOLMAKERS 
Manufacturers of Hack Saws Unexcelled 


ATHOL, MASS. 


For thirty-nine years Starrett Tools 
have measured the accuracy of the 
world's work. Catalogue No. 2l **y,B.°° | 
free upon request. 





EERE Ta EERE 
HOME BATTERY CHARGING 


means Vitality, and Long Life to your battery and anyone can do it with the 


NEW F-F BANTAM BATTERY BOOSTER 


which will charge any 6 volt storage battery eF-Ficiently from 100 to 130 volt 60 cycle alternating 
current lamp socket at a cost about equal to burning an electric lamp for a few hours. 

This is a new size of F-F Rectifier and similar to our standard F-F 
Magnetic Rectifiers which have been on the market for over 3 years. 
Thousands in use giving satisfactory service. Simple, safe, sure acting. 
Copper and carbon electrodes rectify the current. Capacity 8 amperes. 
Shipping weight 10 pounds. Price complete with Ammeter and Battery 
Clips $15. Also F-F Rectifiers of larger capacities for private or public 
garages as well as Battery Charging Rheostats that operate from Farm 
Lighting Plants and Direct Current Service. 

Send check for prompt shipment via express or if via parcel post add 


sufficient for postage and insurance. Bulletin 12 on request. 


THE FRANCE MANUFACTURING CO., Cleveland, Ohio 


y 
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AMAZING OPPORTUNITIES 
_#re Airplane Industry | 


Right now is your opportunity to get into the greatest industry the World has ever known. Thousands of new 
positions openin oo everywhere m this attractive new field. Never before have ambitious men had such a 
ploriods chance. Send Coupon at once—find out how our wonderful Course in Practical Aeronautics will give you the 
nowledge to enter this new field. Learn at home by mail during your spare time. FRE E B 0 OK Cc OUP ON 


ee ae eee)6 d Enormous Demand for Men-Bizg Pay 
Pr epare NOW i you know Practical Aeronautics, some big Airplane Cor- —— me eee Ges onms Oe ees 
American School of Aviation 


eo, poration willwant you. Unheard of Salaries are being paid 
for these positions "\ trained men. Act at once. The pioneers are going to reap 431 S. Dearborn St., Chicago 
Aeronautical Engineer ; Dept. 7748 


the big rewards. Automobile history, railroad history, 
} Aeronautical Instructor movie history will repeat itself in Aviation Gentlemen: Please send me full particulars 
Aeronautical Contractor or eae remarkable offer, also your new big 


Special Offer NOW— Send Coupon | 
Aeropiane Repairman Send the Coupon at once for full perticulars of our remark- book “‘Opportunities in the Airplane Industry.’’ 


§ able offeropen toyounow Wewillalsoaend you our big #f 
anew book * Opportunities ln the Airplane f{ndustry.’' No 
obligation. Re euro to tear off and mail coupon today 


AMERICAN SCHOOL OF AVIATION 
431 S. Dearborn St. Dopt. 7748 Chicago , 
re Eee Res 






















































Aeropiane Mechanio 
Aeroplane Inspector 
Aeroplane Salesman 
Aeroplane Assembler 
Aeropiane Bullder 








assume no obligation, 
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It contains the follow- | 
ing 44 chemicals: 


Alum Ale(SO,)s, (NH,)2SO, 

Antimony (powdered) (Sb) 

Ammonium Agua 
(NH3+H,0) 

mmonium Carbonate 

(NHy)2 COs 

Ammonium Chloride (NH,Cl) 

Ammonium Sulphate 
(NH). SO, 

Barium Chloride (BaCl.) 

Boric Acid (HgBO, ) 

Brimstone (Sulphur) (S) 

Calcium Chloride (CaC}i.) 
Icium Oxide (CaO) 
alcium Suiphate 
(CaSO,2H.0O) 

Charcoal (Carbon) (C) 

Chloride of Zinc (ZnCl.) 

Copper 

Ferrous 





“The Joy of Father and Boy.” 


emical Laboratory 


We present herewith to our friends our new E. I. Co. Chemical Labora- 
tory which contains real chemicals and apparata to perform real chemical 
experiments. This outfit is not a toy, put up merely to amuse, but a 
practical laboratory set, with all the chemicals, apparata and reagents 
necessary to perform real work and to teach the beginner aff the secrets 
of inorganic chemistry. With this outfit we give free a book containing 
a Treatise in Elementary Chemistry, useful data and recipes, and 100 
instructive and amusing experiments. 


DESCRIPTION OF THE OUTFIT: 





Hydrochloric Acid (HCl) 

Iodine (1) 

Iron Chloride (FeCl) 

Iron Oxide (Fe.O3) 

Lead Acetate Pb (C.H;0O,). 

Litmus Paper 

Magnesium Carbonate 
(MgCOs) 

Manganese Dioxide (MnO.) 

Mercury (Quicksilver) (Hg) 


Nickel Chloride (NiCl.) 
Oxalic Acid (H,C.O;) 
Sodium Bicarbonate 
(NaHCQO3) 
Sodium Borate (NaBO.) 
Sodium Carbonate (Na.CO,) 
Sodium Chloride (NaCl) 
Sodium Nitrate (NaNO3) 
Sodium Phosphate 
(NasHPO,) 
Sodium Sulphate (Na.SO,) 
Sodium Sulphite (Na.SO,) 
Stannous Chloride (SnCl.) 
Sulphate of Nickel (NiSO,) 
Sulphate of Zinc (ZnSO,) 
Sulphuric Acid (H.SO,) 
Tin (Granulated) (Sn) 
Zinc (Metal) (Zn) 
Zinc Carbonate (ZnCOs;) 


The following apparata 
are furnished: 


One Standard Washbottle 

One Alcohol Lamp 

One Conical Glass Measure 

One Erlenmeyer Flask 

One Glass Funnel 

One Delivery Tube 

Six Assorted Test-Tubes 

One Test-Tube Holder 

Ten Sheets of Filter Paper 

One Glass Dropper 

One Spoon Measure 

Glass Tubing 

One book containing Trea- 

tise on Elementary Chemis- 

try and 100 Chemical Ex- 

periments to be performed 
with this outfit, 


Iphate (CuSO,) 
ulphate (FeSQO,) 
Ferrous Sulphide (FeS) 
Glycerol (Glycerine) 
C,H; (OH) 3 
3 





The outfit consists of forty-four (44) Chemicals all 
C. P. (chemical pure) put up in appropriate wooden 
boxes, glass bottles, and hermetically closed jars. The 
acids are put up in glass bottles, with ground-in glass 
stoppers and there is a sufficient quantity of chemicals 
supplied (mostly one to two ounces) enough to_make 
dozens of experiments with each. See list of Chemi- 
cals herewith. 

The apparata furnished are all of the best obtainable 
make and of standard laboratory size and shape. 
list of the 17 pieces of apparata furnished with this 
outfit is printed also herewith. 

The Instruction book is a real Chemistry Course 
for the Beginner. Some of the Contents are: Divi- 
sion of Matter: This is a Treatise on Elementary 
Chemistry and deals with the theory of the Ele- 
ments, Molecules and Atoms, etc. Chemical Nomen- 
clature: This explains in simple language the der1- 
vation of the chemical names of the Elements and 
their compounds. There is a chapter on Laboratory 
Operations; Glass Working; First Aid; Fire Ex- 
tinguishers; Experimenters’ Aphorisms, etc. 


The price is still $5.00. 





231 FULTON STREET 


“THE LIVIEST CATALOG 1N AMERICA” 


Our big, new electrical cyclopedia No. 20 is waiting for 
you. Positively the most complete Wireless and electrical 
catalog in print today, 176 Big Pages, 400 illustrations. 
300 instruments and apparatus, etc. Big “Treatise on 
Wireless Telegraphy.” 20 FREE coupons for our 160-page 
FREE Wireless Course in 20 lessons. FREE Cyclopedia 
No. 20 measures 7x5%4,”. Weight % ib. Beautiful stiff 
covers. 


TRADE MARK 


Www.americanradiohistorv.com 


Shipping Weight 10 Ibs. 


THE ELECTRO IMPORTING CO., Mfrs. 


A good part of the book is devoted to Weights and 
Measures. The Metric System, the English system 
and the U. S. System are fully explained. 


The following tables are furnished: Symbols and 
Atomic weights of the Elements; Measures of Weights, 
Volume, Capacity and Length; Per Cent solutions; 
Conversion of Measure expressed in parts; Poisons 
and their antidotes; Technical and common name of 
chemical substances; Formulas for Cleaning various 
substances, etc., etc. 


Among the 100 Experiments are: 


How to make chemical tricks; How to make invisible 
and magic inks; How to test flour; How to test soil; 
How to Make Chlorine Gas and smoke (German War 
Gas); How to bleach cloth and flowers. How to pro- 
duce Oxygen and Hydrogen; How to make chemical 
colors; How to test Acids and Alkalies and hundreds 
of interesting hints and formulas. 


(Can be shipped by Express only.) 





NEW YORK CITY 


ELECTRO IMPORTING COMPANY 
231 Fulton St., New York City 


I enclose herewith 6 cents in stamps or coin, to 
‘cover postage, for which please send me your latest 
Cyclopedia Catalog No. 20 as described. 


NAME 2.22 00+- 0s <2 sae om 06 © 6 0 ne tiaeie ees 


ADDRESS 2.66600 50005 «0 wom «oe 6)eie ener ee 
STATE. ce. - 3 0 6 6 0 6 ses el ale hetero E. E. 10-19 


cRRRRRRORRORESCCORASCRAROR ARO SSROSKHRCCRRAAAAAORARAS Ree AAAAaATeeeeaas. 


TRADE MARK 
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You benefit by mentioniny the “Electrical Experimenter” when writing to advertisers. 
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In this Department we publish such matter as is of interest to inventors and particularly to 
those who are in doubt as to certain Patent Phases, Regular inquiries addrest to “Patent Advice” 
cannot be answered by mail free of charge. Such inquiries are publisht here for the benefit of all 
readers, If the idea is thought to be of importance, we make it a rule not to divulge all details, in 
order to protect the inventor as far as it is possible to do so. 

Should advice be desired by mail a nominal charge of $1.00 is made for each question. Sketches 
and descriptions must be clear and explicit. Only one side of sheet should be written on. 








Combination Salt and Pepper Shaker. 


(340) Messrs. Frank B. Martin and G. L. Pastor, 
Braddock, Pa., submit what they call a combination 
salt and pepper shaker. The idea is to, use the two 
vessels side by side, and then by having a sliding 
meinber with holes, either salt or pepper may be 
shaken out from cither vessel as desired. Our ad- 
vice is asked on the invention. 

A. This is a capital idea and should prove a suc- 
cess. We are certain that a patent can be obtatned 
upon it, and that the article when inade properly 
will prove a good seller. 


Multiple Phonograph Record. 


(341) Jackson Lloyd, Long Beach, Calif., would 
like to know whether a patent can be obtained on a 
phonograph record which has four pieces on it, two 
on each Ade. The idea is to use a double track, 
similar to a double thread on a bolt. This would 
require the record to be twelve inches in diameter 
to hold the same ainount, or the same length, of 
music aS on a ten-inch record, The starting opera- 
tion would be accomplisht by placing the needle in 
a groove, which would have to extend out into the 
smooth rin while the inachine was not 1n operation. 
It is then started going. ; ' 

A. There Aehing new about this device, and 
no advantage is gained because each piece would 
take up a certain amount of the record, and you 
might just as well have the second piece after the 
first was played. This is the present mode of doing 
it, and is perhaps more satisfactory than the sug- 
gested manner, which has been tried out in the past 
and found unsatisfactory. 


Electric Shutter Trip. 


(342) Lewis H. McCarrow, San Diego, Calif., 
would like to have our advice on an electric shutter 
trip for cameras to be used as a cable release oper- 
ated shutter. Drawings accompany the request. | 

A. Nothing fundamentally new is shown in this 
device, and while no doubt it will work, there is 
nothing new contained in it that would warrant our 
correspondent to obtain a patent. 


Pliers. 


(343) B. F. Freese, Williamsburg, Pa., submits 
description and illustration of a combination elec- 
trician’s pliers. Several new improvements are 
shown, where the jaws of the pliers have several 
different sizes of openings, which are used to re- 
move insulation from different gage wires. Our 
opinion is asked as to patentability, etc. 

A. We can offer no encouragement to our corre- 
spondent on this idea. Nothing fundamentally new 
is shown, and we doubt very much whether a pat- 
ent could be obtained. 


Shuttle Alarm. 


(344) G. L. Busse, Cedar, Minn., has conceived 
an idea to use an electric contact arrangement 
which gives an alarm when the thread on the sew- 
ing-machine bobbin becomes depleted. It is well 
known that many pieces of material are spoiled or 
have to be run over because the thread has run 
out from the shuttle bobbin when the person oper- 
ating the machine was not aware that the thread 


Spark Plug. 


(346) Frederick L. Umbach, Troy, N. Y., writes: 
“I have a small invention and would like to know 
if it is on the market. It is a low-tension «nake- 
and-break spark plug. No coil or magneto is used. 
All that is needed is a dry-cell battery to make the 
plug throw a large spark. I have tried this plug on 
gasoline engines, motorcycle and automobile en- 
gines, and it lias worked with success. I have made 
a few and sold them to different men who have 
cars, and they have had good results with this 
plug, so that the carbon from the engine could not 
stop the sparking. I would like to ee whether 
this could be patented, and wish to hear from you 
as soon as possible.”’ 

A. Not having more details on the invention, it 
is quite impossible for us to give any information 
on the subject. 


Hat Covering. 


(347) Alex. Yenyo, Johnstown, Pa., writes: ‘I 
would like to submit a plan for a rubber covering 
for a hat, which is to be made of thin soft rubber 
overlapping a quarter of an inch at the brim. It is 
shaped exactly like the hat so that it fits snugly 
over it, to protect it from the ratn. When not in 
use, it can be slipt into the pocket or a case made 
to hold it. I would like to know if this idea can be 
patented, or if there is any such idea out.” 

A. It is quite an old idea and any United States 
army or navy officer will be glad to show you one 
of the coverings which he uses to cover his cap. 
Such rubber coverings are for sale in stores selling 
headwear to officers. 


Talking Film. 


(348) Donald Hucke, Sheldon, Iowa, writes as 
follows: “I have read so much of the impos- 
sibility up to the present time to obtain perfect 
synchronism between the motion picture machine 
and the phonograph. In the February, 1918, issue 
of the Evrectricat EXxPrerRIMENTER, on the first 
page, the vibrations of the voice was recorded on 
a celluloid film. Couldn’t this be applied to the 
edge of a regular picture film. If heat was 
needed for the talking record, it could easily be 
localized so as not to affect the film. Altho this 
would have to be recorded on each individual film 
sent out, this also could be easily done from the 
original. The difficulties of talking would be few. 
A phonograph recording attachment and a few 
sensitive microphones would be all. I have 
thought this over from every point and I can’t 
see any objection to it that could not easily be 
remedicd. Will you please put this on your 
‘Patent Advice’? columns of the E. E. and tell 
me whether it works or not. 
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Don't Lose Your Rights 


Before disclosing your invention to any- 
one send for blank form ‘Evidence of 
Conception” to be stgned and witnessed. 
A sample form together with printed in- 
structions will show you just how to work 
up your cvidence and establish your rights 
before filing application for ‘patent. As 
registered patent attorneys we represent 
hundreds of inventors all over the U. S. 
and Canada in the advancement of inven- 
tions. Our schedule of fees will be found 
reasonable. The form “‘Evidence of Con- 
ception’? sample, instructions relating to 
obtaining of patent and schedule of fees 
sent upon request. Ask for them,—a post 
card will do. 


255 OURAY BLUG., 
WASHINGTON, D. C. 
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THE MAN WIT 
AN IDEA 


I offer a comprehensive, ex- 
perienced, efficient service for 
his prompt, legal protection and 
the development of his proposi- 


tion. 

Send sketch, or model and descrip- 
tion, for advice as to cost, search 
through prior United States patents, 
etc. Preliminary advice gladly fur- 
nished without charge. 

My experience and familiarity with 
various arts frequently enable me to 
accurately advise clients as to prob- 
able patentability before they go to 
any expense. 

Booklet of valuable information 
arid form for properly disclosing 
your idea, free on request. Write 
today. 


RICHARD B. OWEN, Patent Lawyer 


164 Owen Building, Washington, D. C. 
2276-8 Woolworth Bldg., New York City 
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TRADE-MARKS 


AND 


COPYRIGHTS 


| Before disclosing an invention, the inventor should write for 
our blank form “EVIDENCE ON CONCEPTION.” This should be 
signed and witnessed and if returned to us together with model or 
sketch and description of the invention we will give our opinion as 
to its patentable nature. 


Our illustrated Guide Book, “HOW TO OBTAIN A PATENT,” 


sent Free on request. 


supply had run low. Our advice is asked as to 
patentability and usefulness of this improvement. 

A. This is a very good idea, and we think a pat- 
ent can be obtained on the device. How practical 
it will be and how the women folks will take to it, 
is impossible to say. One advantage of the device 
is that it can be manufactured for a few cents and 
is readily attached to any machine. All that is re- 
quired is a battery and a buzzer, and the whole out- 
ft can be put on the market for $2.00. What suc- 
cess there would be in marketing the device, how- 
ever, is problematical. 


Electrical Cases a Specialty Highest References " 


_ Reasonable Terms 
Cold from Electricity. Pee tries werent ee 
(345) Mr. Ernest F. Prucha, Howells, Nebr., 
submits an idea showing a net-work of bismuth and 
antimony bars, which are crost and soldered to- 
gether in the form of a Peltier’s cross. This is to 
be used to cool a room, etc. 
There is nothing fundamentally new shown, 
and the principle is well known and quite old. No 
patent could be obtained, in our opinion. 


Prompt Attention 
FREE 1 


FREE, VICTOR J. EVANS & CO., Patent Attorneys 


New York Offices: Pittsburgh Offices: Philadelphia Offices: 
1001 to 1007 Woolworth Bldg. 514 Empire Bldg. 135 S. Broad St. 
Main Offices: 779 Ninth Street, N. W., Washington, D. C. 


Address,......... 


Name........ 
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PATENTS 


LACEY & LACEY 


Attorneys-at-Law—Patent Practice Exclusively 
Solicitors of 


U. S. and Foreign Patents 
Trade-Marks, Copyrights 


659 F St., N. W., Washington, D. C. 
Write Us for Our Free Inventors’ Book 


PATENT-SENSE 
Established 1869 


INVENTORS: Send us sketches ora 
model of your invention and a de- 
scription of the device for advice 
in regard to the best way of ob- 
taining patent protection. Our practical 


experience covers a period of twenty years. Our 
hand-book on patents is sent free on request, All 
communieations strictly confidential. Write us today. 


TALBERT & TALBERT 


Patent Lawyers 
4287 Talbert Bldg. Washington, D. C. 


HOW TO MAKE 


MONEY WITH YOUR PATENT 
HOW TO SELL 

HOW TO KEEP CONTROL 
HOW TO ORGANIZE 

HOW TO RAISE MONEY 












These and hundreds of other yital questions the in- 


ventor must know to make his invention a financial 
success, fully answered in 


The Inventors’ Manual of Valuable Information 
$1.50 per copy, postpaid 


If you have a patent or are thinking of taking out one, 
protect yourself by getting all the information this 
yaluable book contains. 


Write for free circular and table of contents. 
G. E. Perry Company, Publishers, 1324 Broadway N. Y. 


ATENTS 


lf you have an invention and deslre to secure 

patent, send for our Free Guide Book, HOW TO 

GET YOUR PATENT. Tells our Terms, Methods, 
ete. Send model or sketch and description for our opinlon 
of its patentable nature. 


RANDOLPH & CO. 
Dept. 172 Washington, D. C. 





Patents Promptly Procured 


Send sketch or model for actual search 
of U. S. Patents. Highest references. 
Personal service. Moderate fees. Write 
for Free Patent Book. 


GEORGE P. KIMMEL, Patent Lawyer 
99-Y Loan & Trust Bldg. Washington, D.C. 


C.L. PARKER 
Formerly Member  Ex- 
amining Corps. U. S. 
Pateut Office. 
PATENT LAWYER 


McGill Bldg. 
Washington, D. C. 


Patents, Trade Marks, Copyrights, Patent Litigation 


“Protecting, Explolting 
sent upon request. 


Handbook for Inventors, 
and Selling Inventions,”’ 


Hand Books on Patents, Trade Marks, ete., sent 
free. Our 70 years of experience, efficient service, 
and fair dealing, assure fullest value and protec- 
applicant. The Scientific American 


tion to the 
should be read by all invettors. 


MUNN & CO., 622 Woolworth Bldg., N. Y. 


Washington Office. 622 F St., Washington, D. C. 
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A. This magazine has publisht quite a_ good 
deal about talking films in the past, and while the 
fundamental idea seems to be right so far, we 
have never seen the device work out in practise, 
presumably for the reason that the investigators 
have struck a snag. As to our correspondent’s 
idea to put the phonograph record alongside of 
the perforation of the film, this would not con- 
stitute a patentable idea, nor would there be 
enough room for the voice, as far as we are able 
to ascertain. 





Automatic Talker. 


(349) A. B. W., Chicago, IIl., says as follows: 

Could you please advise me through the ELec- 
TRICAL EXPERIMENTER whether or not I would be 
able to secure a patent on the following apparatus. 
The apparatus is an instrument which will auto- 
matically answer a telephone; that is, when the 
party being called is not at home; tell the party 
calling that there is no one at home and asking if 
there is any message which they would desire to 


' leave, which, if there is, it will take-it and reserve 


for the party being called. . Upon the return of 
the party being called the same machine which 
talked to the incoming calling party will play off 
the message which has been received. The instru- 
ment is only set at times desired. 

Here is an sxample of the machine having been 
connected. Machine answering phone: “Hello— 
Drexel 4368.’’ “There is no one at home just at 
present. Is there any message which you wish to 
leave?”’ The party calling: ‘‘Yes. , Please tell 
Mr. Jones that I would like very much for him to 
call M#. Smith at Eng. 5346. When the calling 
party hangs up the machine automatically comes 
to a stop. Upon the return of the party being 
called they play off the record which has been 
made by the call. 

The machine is connected in the home and is 
started by the incoming call. 

A. There is nothing new to this device, it 
having been described a number of times in the 
ILFCTRICAL EXPERIMENTER, as well as other _maga- 
zines. The device is not impossible, altho we 
believe it is impractical, as, first of all, few people 
would go to the trouble of installing it, and the 
device would be unduly complicated in case two 
or three more people would call up in succession. 


Electrical apparatus for tapping trees, 
which can be left without attention for 
months, has been invented. 


For mines using electric haulage, a door 
opening motor and safety signal, operated 
by the drivers of mine locomotives, has been 
invented. 


Practi cal Chemical 
Experiments 


By Albert W. Wilsdon 
(Continued from page 532) 





Experiment No. 5. Since the acid po- 
{assium malate exists in the stalks of the 
common rhubarb, the juice that is exprest 
from this may be filtered and tested for 
malic acid by the method in Experiment 
No. 4. 

Citric acid occurs in the juice of lemons, 
currants, tmripe tomatoes, gooseberries, 
etc. It is made on a large scale from lime 
or lemon juice, by saturating the juice with 
chalk; the precipitat of calcium citrat 15 
decomposed by an equivalent quantity of 
sulfuric acid and filtered from the calcium 
sulfate. Evaporate the filtrat and crystal- 
lize out most of the calcium sulfate, and 
from the mother liquor allow the citric 
acid to crystallize. 

Experiment No. 6. Make citric acid 
from the juice of at least two lemons, as 
above described. 

Experiment No. 7. Add a moderate 
quantity of calcium chlorid to a concen- 
trated solution of citric acid, and then add 
sodium hydroxid till the solution is nearly 
neutral. Calcium citrat will be formed. 

Experiment No. 8 Try the above test 
with a concentrated and filtered sample of 
lemon juice, and note the formation of the 
precipitat of calcium citrat. 

Tartaric acid is found in many fruits, 
particularly ripe grapes, as acid potassium 
tartrate. When the “must” ferments the 
“cream of tartar’ precipitates as the alco- 
hol increases, and this precipitat is known 
as crude tartar. It is frequently much con- 
taminated with calcium sulfate, which is 
“plastering” the wine. To make 
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Competent Patent Service 
By a 


Poa Examining Official 
of the U. S. Patent Office 


NoRMAN T. WHITAKER 


Lawyer and Engineer 


480 Whitaker Bldg. Washington, D. C. 
Branch Office, 87 Nassau St., New York City. 


INQUIRIES INVITED 





| PROTECT YOUR RIGHTS 
TO INVENTION 


Write today for ‘‘Record of Invention,’® which contains 


forms to establish evidence of conception. Prompt per- 


sonal service. Preliminary advice without charge. 


J. REANEY KELLY 
732-P Woodward Bldg. Washington, D. C. 


PATENTS 


TRADE MARKS COPYRIGHTS 


Our facilities for securing patents enable us to 
give prompt and reliable service at reasonable rates. 
Send sketch for preliminary examination. Inquiries 


invited, 
A. M. BUCK & CO. 
205 Second Natl. Bk. Bldg., Wash., D. C. 


PATENTS 


Inventors Invited to Write for Information 


and Particulars 
Highest References. Best Results. 
Promptness Assured. 


WATSON E. COLEMAN 














Patent Lawyer 
624 F Street N. W. 


Washington, D. C. 


AMATEURS — INVENTORS 


ELECTRICAL APPARATUS MADE TO ORDER 
COSTS NO MORE THAN READY MADE 


and allows you to 
WORK UP YOUR OWN IDEAS 


KAUFMAN MACHINE COMPANY 
1357 Odell St. New York City 
Engineers Expert Instrument-Makers Designers 




















Swing B 4 in »llin, between centers, 17 in. 
total le igth. Shipping weig weight 13ibs. Bcd 
of lathe is machined orkmanehip first- 
class, Equipped with wood turnin shucks 
Can be fitted witb 3 in. face plate and dril 
special equipment, Order one Pric 

TOLEDO, GHI10} 


with SYPHER MFG, C0.; DEPT, C 


order. 







Verfected Gasoline Engines— 
%,. 1 and 1% h. p.—for Farm 
and enoyy eo Price, $27.50 
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WA SHING MACHINES 
We ship on trial. Send for 
Booklet and Special Offer, 
SIEVERKPOPP ENGINE CO. 


1401—!9th St. Racine, Wis. 


STARTER for FORD CARS 





STORAGE BATTERIES 


ARE GOOD—TRY ONE 


Paul M. Marko & Co., Inc. 


1402-1412 Atlantic Ave. 
Brooklyn, N. Y. 





eet up-to date in HouSE WIrR- 
} Save TIME. MONEY, 
ec rician S| Ty eae and MATERIAL by using 
a our 98 GENUINE BLUE PRINT 
DRAWINGS, containing all the 
latest dlagrams and connections known in bouse wiring—every disgram 
and connection up-to-the-minute as used by first class electriciana 
for wiring BELLS, BURGLAR ALARMS, LIGHTS, ANNUNCIATORS, FIRE 
ALARMS and ELECTRIC GAS LIGHTING. These drawings are bound inthe 
form of a flexible eee (9x 12) for convenience in using on the job. 
Send for them, and if they don’t make you more efficient ssa wireman 
and save you many times their cost as a contractor, return them and 
money will be refunded—you can't afford to be without them. ONE 
DOLLAR postpaid. Send for circulars on other sets of drawings. 


PATENT SPECS COMPANY 


San Francisco, Cal. 
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tartaric acid from this, the solution of the 
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| ei Am | treated with an cquivalent of sulfuric acid, : 
ale 1010) ae: and the calcium sulfate so formed is fil- PtP Day—Easy 

ere er Ley 


tcred off, and the tartaric acid is obtained 
in crystals by concentration’ of the filtrate. , 

Experiment No. 9. Add to a concen- % 
trated solution of tartaric acid a concen- Work 
trated solution of potassium chlorid, when ! 

a precipitat of potassium tartrat will be 
formed on shaking and allowing to stand 
at ordinary temperature. The test 1s more 
delicate if the solution is nearly neutral- 
ized with sodium carbonat before the po- 
tassium chlorid is added. 

Experiment No. 10. Make a similar ex- 
periment with filtered grape juice, which 
nay conveniently mi obtained from canned 
grapes. A more delicate test 1s made by 

Cc >A Ey adding to 100 cc. of the fruit juice a few 
ut-to-fit Method drops of strong acctic acid, a few drops 
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Draftsman earn $150.00 to $300.00 a 
month. The work is pleasant and the 
hours are short. 

You can get this big pay too. All you need is the 
new 1919 edition of the Sy clopews of Drawing and 
a little of your spare time The cost iaonly 7 cents 
a day, and we give a year’s consulting service free. 
See the FREE examination offer beiow. 


Cyclopedia of 
DRAWING 


4 big volumes each 634x8% in , bound In gen- 
uirie American Morocco and trimmed in gold 
1678 pages and more than 1000 illustrations 
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typewriters, etc., given absolutely free for sell- ping the part, where it 1s not too large, 1s 
ing our art and religious pictures at 10c. Send to grip it in the large chuck on the live 
for 25, when sold send money and select premium. spindle of the lathe. The tap may then be 
SPENCER PUB. CO. Dept. 307 = Chicago held by its square head in a monkey wrench 


or tap wrench, in such a way that the 
y “BOW LEGS and KNOCK- center hole in the top of the tap rests on 
KNEES” UNSIGHTLY 


the tail center of the lathe. The wrench 
Sendifor booklet showing photos of men holding the tap from turning rests against 
with and without THE PERFECT LEG 
F 


RMS the lathe bed. The belt on the lathe or 
PERFECT SALES CO. ° 


Free literature tells how two gala, 
kerosene equals 97 Ibs. of coal, 
AGENTS WANTED 
Oliver Oil-Gas Burne? & Macbine 
Co., 1345 N. 7tb St., St. Louis, Mo. 
Weeter: Shipments From Frisco 


« 





Ug the gearing is shifted so as to give a slow 
140.N. Mayfield Ave., Dept. 50 Chicago, il. & “® | rotative speed to the lathe chuck support- 
|| ing the part to be threaded. When the 
ae) FREE AVIATION material is thus rotating slowly, the tail- 
#| BOOK ON stock center is slowly advanced, thus caus- 
Learn of the great opportanitic in this svw ing the tap to start cutting. A taper or 





= Franklin Institute, 


FIRST § Dept. K-101 
> 1100 YEAR < Rochecea Navy. 





TOUDD RPO RELEDGECTOPU DOU TU GOPUTUETIOCL ICE EUICEC ED DORI OO 





aaa ct ee tella how Write at once plug tap is invariably used in this case, and Fall Examinations , < 

Nat. Aero Inst., Dept. 744Z, 916 S. Mich. Av., Chic. where the hole does not pass entirely thru likely Sirs:—-Send me at once, free of 

the material a bottoming tap may be em- Everywhere: 2 ee annie ae 

| de ca) ; | C S ainination questions, list of other 

ployed to cut the threads o ull pitch and ei © WU. S. Government positions now open 
ates diameter clear to the bottom of the drill Sane $ and free book describing them. = 
seine, out own eWircless, “also Dynamos, Bat- hole. Where much tapping is done in the Boys 18 eS: = 
ries, Motors, Telegraph, Telephone, Lights, Bells, it t 5 , sj - eA ers ape a a ease E 
Alarms, Gulls Gucrent Raverecr, Biectttc Mieinen cokes lathe, it becomes a ve simple matter _to eer = ae ; = 
Book with 75 Hlustrations; by ‘experts so anyone can lubricate the tap by placing a can contain- | | Life s : 
understand it, With Catalog. All 10c, 3 for 25c pp es , SOA CAVES SMS ies chs Cie uh sha s G4 ek Valea eS 

J, CG. Dorn, 705 S. Michigan St., Dept. 22, Chicago, Ils. (Continued on page 595) 
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MURDOCK No. 55 
RADIO RECEIVERS 


The Trath 


is what we all want to know about 
something we are going to buy. Adver- 
tising nowadays is comparatively re- 
lhaable—yet we are apt to be anxious 
about articles bought from printed de- 
scription. We must see them and try 
them before we can be sure that they 
are up to the mark. 


MURDOCK advertising has always 
held fast to the truth, and has been de- 
voted to an attempt to get those who 
may have need of our product, to buy 
and try. 


So, with regard to our No. 55 
‘phones we simply say:—we believe 
that we are offering the best value in 
the world. If you will try them, we 
think that you will find this statement 
the truth. 


PRICES 
Effective September 1, 1919 
2000 ohm complete double set $4.50 
3000 ohm complete double set 5.50 


Order a set TODAY. Test them 
as you will. If you do not find them 
satisfactory in every detail, return 
them and get your money. 


Bulletin 19A, showing the complete 
line of really good MURDOCK ap- 
paratus, is yours for the asking. 


WM. J. MURDOCK CO. 


55 Carter Street 
CHELSEA, MASS. 


221 Second St., 


It’s extensively used 
and 


San Francisco 












highly praised 

throughout the 
United States. 
Order one now. 
Send 2-cent stamp 
for bulletin. 


NEW-ORLEANS 


WIRELESS SUPPLIES AND 


MINERALS OF ALL DESCRIPTIONS 


L. A. ROSE 


4323 MAGNOLIA STREET 
NEW ORLEANS, LA. 


WHY “FLUNK”? 


in Latin, students? “CAESAR”’-FIRST 8 BOOKS- 
“CICERO”, OR “VIRGIL” -and others-, translated, word for word 
into ENGLISH. Complete, clothbound, $1.25 each, postpaid. 


MONONGAHELA NOVELTY CO., BOX 565 MONONGAHELA, PA. | 





ELECTRICAL EXPERIMENTER 


Building and 
Testing Small 


- Transformers 
(Continued from page 534) 





spools and bring the end out, marking it P. 
Commencing about 4%” from the end. of 
the spool, wind the small wire on evenly, 
stopping about %” from the opposite end. 
Cover the layer with paper and proceed 
in like manner until you have twelve layers 
on. Now fasten the wire so that it cannot 
unwind, remove the spool from the block 
and insert the core pieces from alternate 
sides. Do not cut the wire, but scrape a 
small bit of the insulation off and connect 
the primary coil to the 110 volt A.C. circuit 
with a 25-watt Tungsten lamp in series. 
Leave the secondary coil open. If the lamp 
lights up brightly, you have not enough 
wire on the primary. Cover the bare spot 
on the wire with a small piece of paper 
or silk and wind on two more layers and 
test again. Now 4f the lamp does not glow 
at all, you have enough wire on, but if it 
still glows a dull red, wind on another 
layer. When you have sufficient wire on 
the coil the lamp should show no color at 
all. Now short-circuit the outside ends of 
the secondary coil and if the transformer 
is working properly the lamp will light up 
quite brightly. Make the terminal at this 
end of the coil in the same manner as at 
the beginning and cover the coil with paper 
or Empire cloth. 


MOUNTING THE TRANSFORMER. 

There are several ways of mounting the 
transformer, but probably the best way is 
to drill a hole thru each end of the core 
piece. Do this after the transformer is all 
assembled. If you place a block of wood 
under the ends and another over them, 
clamping the blocks together with screws, 
you can drill thru the laminations without 
any trouble. Jt can now be mounted on a 
board. 

Now as to varying the size and output of 
a transformer. By keeping the same pro- 
portions thruout in making the core pieces, 
having a difference of eight or ten sizes 
between the primary and secondary wires 
and testing as above, you can get almost 
any voltage you desire. For example, if 
you wished to make a simple bell-ringing 
transformer, make the center tongue of the 
core about 34” x 5%” and the other sizes in 
proportion. Use four layers of No. 26 
wire for the secondary and ten or twelve 
layers of No. 34 wire for the primary. If 
you wish to make one larger than the one 
given, make the center tongue 154” x 1%”, 
use five layers of No. 16 wire on the sec- 
ondary and fourteen or sixteen layers of 
No. 26 wire for the primary. 


TWO TRANSFORMERS GIVE GREAT 
FLEXIBILITY. 


A very nice arrangement for the experi- 
menter who desires to have a large range 
of voltages is to make two transformers 
like the one given in detail. Make one 
with no taps off the secondary and the 
other as described. Mount them on one 
board and wire up according to the dia- 
gram shown in Fig. 7. This will give a 
range of from 1 to 35 or 40 volts and the 
system is very flexible. The two primaries 
are in multiple, and may be used together 
or separately. The secondaries may be 
used separately, in series or multiple. The 
four steps in transformer No. 1 give you 
four different voltages; in series with No. 
2 you get four more; in multiple, four 
more. Now if you cut in the 25-watt lamp 
on No. 1 circuit, you will get four still 
different voltages, and if you replace the 
tungsten lamp with a l6-candle-power car- 
bon lamp, you will get four lower voltages 
still, so that you have at your command 
almost any voltage you wish within the 
limits of the maximum power of the two 
transformers. 
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H | THE ' 
WIRELESS | 
EXPERIMENTERS 


t 
£.f.BUCHEA 


The Newest Things 


IN WIRELESS 


Are in These Three Books 


Just Off The Press 


RADIO INSTRUMENTS AND MEASUREMENTS 
Every amateur should have this book as it answers the 
questions you want to ask and covers all phases of 
the subject matter indicated by its title. 
Cloth Bound, 320 Pages. Price $1.25 
THE WIRELESS EXPERIMENTERS’ MANUAL 
By E. £. Bucher 
Mr. Bucher’s latest book. ‘The only one that compre- 
hensively covers all pliases of wireless work, including 
the latest practices in both Radio ‘'Telegraphy and 
Telephony. Most complete text book on these subjects 
yet published. 
Cinth Bnund, Approximately 300 Pages. Price $1.75 
HOW TO CONDUCT A RADIO CLUB 
By E. £. Bucher 
One of the most popular wireless books ever published. 
Covers parliamentary procedure, indoor and outdoor ex- 
periments, 5,000-niile receiving sets, use of vacuum 
tubes and many other subjects. 
Paper Cover, 148 Pages. Price 500 
THE WIRELESS AGE 
A monthly magazine that will keep you posted on the 
up-to-the-minute things in wireless communication. 
Official organ of the National Amateur Wireless As- 


sociation. 
Price Per Year $2.00 


SPECIAL COMBINATION PRICE 
All Four for Only $4.50. 


WIRELESS PRESS 
1850 Woolworth Building, New York 


INVARIABLY 


Four-months-for-a-dollar subscribers 
renew their orders for 


THE PHOTO PLAY WORLD 


because they find this high class 
publication indispensable for their 
library every month. 





If you are not a regular reader, a 
dollar will bring you the next four 
numbers, each bigger and better 
than ever. When your subscription 
has expired you'll want the Photo 
Play World regularly. 


The yearly subscription is $3.50) 
35 cents on newsstands. 


Sample copy on request. 


THE DOWNS PUBLISHING COMPANY 
Bulletin Building Philadelphia, Pa. 









VACUUM TUBE 
CONTROL 
PANEL 


Most efficient and neatest 
panel manufactured. 







m 









Bakelite panel, graduated dials, mounted in 
oak cabinet. Variable grid condenser, rheostat, 
and tube receptacle mounted back of panel. 






May be used in any circuit. 


PRICE—Iess Bulb (with V. T. Base)—~$13.25 
(with Audiotron mounting)—-$12.00 
For full information write 


DAYNOR RADIO ELECTRIC COMPANY 
Box 105 Wilkinsburg, Pa. 


tch 










The Everlasting Iron Ma 





4 Fo Sane a ne ” “ 
Here is something new that everyone can usé. 
This lighter embodies two constant necessities, 
pencil at one end and lighter at the other end. 
Its convenience appeals to all—no larger than an 
ordinary pencil or fountain pen—finished in highly § 
polished nickel—just the thing you and your friends 
have been longiug for—an ideal birthday present— 
price within reach of all—handy to operate—sayves 
matches, time, money and temper. Order one for 
each member of the family. Their practicability was 
thoroughly demonstrated by their unlimited use by our 
soldiers abroad during the world war. Sent anywhere 
for olle dollar,—don’t hesitate, enclose one dollar and 
enjoy the wonderful benefits of this lighter. 


Paragon Electric Co. - 329 E. Sth St, N. Y. 
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GET THE BEST OUT OF WIRELESS ! 


LUN aN om a t)U ONIN 


Ready now for immediate delivery. eae yy OR RSS) TUL 





THAT VITAL SPOT IN YOUR RECEIVING SET—you can make it fool-proof by using 
N.S. ARLINGTON TESTED MINERALS 


Why buy minerals on a gamble? Be SURE of results—GOOD results! KNOH’ when you put 
a crystal in your detector that it ts absolutely and-EXTREMELY SENSITIVE! 

You ean be sure 1f you use our Arlington tested Minerals. They cost more, of course. We discard a very large 
percentage of our tested minerals. You buy only one crystal at a reasonable price—but you KNOIV the quality of 
that crystal. It has been selected aud re-selected, and finally tested by experts for distant stations. It AJUST comc 

up to our high standard. Every Arlington Tested crystal] must reccive messages from far distant stations before you get it. It must “come in’’ 
loud and perfect. It must show performance—extraordinary performance. : 
If, when you buy our Arlington Minerals, they are not exactly as we state, we will replace any erystal returned to us within one week 
Remember, that after all, even Arlington Tested Minerals are not expensive—so why buy quantity when quality is the only thing that counts? 
; Genuine Arlington Tested Minerals have been on the market for five years. They are individually packed in neat lithographed tin con- 
tainers. Each genuine package bears the signature of J. S. Newman, the originator of tested minerals. Look for his signature when you buy 
NAA minerals. Reputable dealers carry them in stock. 


NAA GALENA, per guaranteed crystal, prepaid........cc-scecceess 90.25 
NAA SILICON, per guaranteed crystal, prepaid............esecceees pr ali 
NAA ZINCITE COUPLE, per guaranteed set, prepaid.........cee008 525 


The World Famous “Red Fi d’”’ R = The New Standard in 
Newman-Stern = Ca ec el ¥ ers High Resistance Phones 
_— ‘Red Head’’ Receivers are so well known by this time that little need be said here in again introducing 
these splendid phones to the radio world. That Red Head Receivers have made good is tndicated by the 
unprecedented number of orders that have come in to us since the lifting of the wireless ban. The public 
has handsomely appreciated our effort to market the finest possible high resistance receivers at a 
moderate price. } . 
‘“*Red Head” Reccivers are now standard in their field. We boldly claim that no instruments selling at 
less than double the price of ‘“‘Red Heads” can compare in sensitiveness or appearance, 


Description and Specifications 


The receivers are built after the most approved design. The backs are made of aluminum. Each 
receiver is wound to 1000 ohms (2000 ohms per pair) with electrolytic copper wire of the highest grade. 
The best magnet steel obtainable is used in the construction of Red Head ’Phones—and plenty of it. The 

: . — interior parts of each receiver are highly nickled and polished. The diaphragms are extra thin. 
at Pia attention is given to the shape of the genuine Bakalite ear caps. They are comfortable. They properly concentrate sound. They 

closely. 

Every part that goes into the manufacture of Electro-set ‘‘“Red Head”’ Receivers is machined to a nicety. The pole pleces and shells are ground 
to the thousandth part of an inch. The windings and magnets are examined and tested by experts. The sizes and weights of parts are calculated 
mathematically for efficiency. The finish even of the interior parts, is as high grade as that in a good watch. 

Split phosphor-bronze head band, fully adjustable; 5 foot double cord. 

No. 2020 “RED HEAD’’ RECEIVERS, per pair, complete with head band and cord, 2000 ONMS. ceescecccccccccsorscssesccccccecessens sSO050 
(Shipping weight 2 pounds) 


EXPERIMENTERS! RADIO MEN! SCHOOLS! 
Here’s Your Ideal Source of High Tension Current OUR NEW 1918 MODEL 


1-6 KILOWATT High Tension TRANSFORMER 






















- 


Se. Five years ago, in order to meet the demand for a smaller size, high fre- 
REIRSON == queney transformer of real quality, we introduced our now famous 1/6 K.W, 
Sy r model. 


Our 1/6 K.W. Transformer enables you to eijoy all the advantages of 


transformer operation at a lower cost than ever before. 2 

This famous instrument represents the best buy possible for the ex- e —— 
perimenter at anywhere near the price. It compares with the best %4 ] We 
K.W. instrument on the market, and will transmit further than many of jafl ? 
thein. 


a —y SCO peg Thirty-five mile transmission is common with our transformer. 40¢ B 
| a miles has been successfully transmitted but, of course, only under T 
"freak conditions. ’’ ee NOW 
Specifications: Core built up of hign grade silicon transformer sheets. Wiindings taped and shellaced, Insu- ee ae 
ssf pe oe enero 


lation tested at every stage of manufacture. Core laminations are bolted beiween heavy fibre frame strips to 
prevent buckling or dissembling. By a new process, the windings are yacuum impreghated and baked to stone 





hardness. Overall size 8x9x4 inches. The Newman-Stern Co 
No. A-1000 1/6 K.W. Transformer, as deseribed, shipping weight 10 pounds...............$10.50 Cleveland, Ohio. 
ISSLER TUBES Made in U.S.A windy 
e GE S ER U adage in ° e ° Kindly ship to the undersigne 
materials speci ; Bned the 
Geissler Tubes are now very searce and difficult to procure. The large : als specified. Enclosed please find 
bulk of tubes used in America were of German manufacture and, of course, $ p on 

eee tapes are now practically extinet in this market. We are one of the very few Tao In payment. TI understand that 
American concerns who have attempted their manufacture. Inay return any item after 3 days’ ex- 


The Geisster, or Vacuuin Tube, is simply an exhausted glass eontainer, amination if same is unsatisfactory 
provided with suitable electrodes for passing a high tension current thru Satisfz iN 
the residual gases. The discharge is accompanied by a beautiful eolored 
glow, ranging from greenish blue to_orange, pink and red, depending on 
the degree of vacuum and the structure of the residual gas coutents. 
Many beautiful and interesting experiments may be performed with 
Geissler Tubes. 

In radio work they are widely used as indicators in place of the 
more expensive hot wire meters. A tube is connected in series with the antenna. The circuits are then adjusted 
until maximum glow is observed at. witich point. the circuits are properly turned. 





No. 1560 Geissler Tube, 4 inches NONG scones eee re Be rae ee SULO 
No. 1561 Geissler Tube, 6 inches long..... sacs cca eteccectsercerceesas O00 
No. 1562 Geissler Tube, 7 inches long............4. eke ateir tence, (Ute 


(Shipping weight, any size, 8 ounces) 


Our New Cataloguo will be ready for distribution by the time this 
NEW CATALOGUE FREE: magazine is in circulation. Every experimenter will want this book 
sf of instruments, parts and raw materials. Just write for Catalogue D-4. 


It’s yours for the asking. 











Note: Add Sufficient for Parcel Post Charges. 






Name 


& \\aoman- c 
CLEVELAND, OHIO 


ee eanteore 


Address .,.. 


Se eee ee @ ORG'8 O66 * 626) 66a: 4a 


Town & rol ED ee a eee 
e *#eee8 





i = 
— ee 
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TWO STEP 
AMPLIFIER 


TYPE TRIODE B 


This amplifier is a compact unit of the 
regenerative low frequency type, and pro- 
vides a maximum of amplification. 


Its compactness, simplicity and efficiency 
render it an attractive investment to the pro- 
gressive radio experimenter. 


IMMEDIATE DELIVERY 


Particulars and price on application. 


“THE EATON OSCILLATOR 
PERIMENTERS 


Designed to fransform re- 
ceiving circuits to receive arc 
and other undamped signals. 


It will oscillate over a wave 
length range of 250—-25,000 


meters. 


Requires no adjustments of 3 : 
: :  ieactprrerseconteah Pies) ek) |e Nk ee 
any kind. Only one variable, tie a eT te ee 


the tuning condenser, is re- yo ee seg i a 
quired. , Ria ae me 


The simplest and cheapest 
way of receiving undamped 


signals. PRICE $14.90 immediate Delivery 


WIRELESS SPECIALTY APPARATUS CO. 
ENGINEERS, DESIGNERS, MANUFACTURERS 
Boston, Mass., U. S. A. 


9 New Big 264-Page Wireless 
DU K S and Electrical Catalog 
Just Out—Now Ready 


It is mailed for 12c in stamps or coin which may be deducted on 

first order of $1.00. Catalog not sent otherwise. 

We regard this catalog as our greatest effort. It embraces every- 

thing in wireless worth while. 172 pages with no waste space 

devoted exclusively to wireless instruments. Your amateur 

friend will tell you that there never has been any wireless catalog 
to take the place of catalog of this company and above all that you can absolutely 
depend on our goods. There is no need for any other catalog when you have 
this big catalog. 





A big improvement over our 
former model. Primary divided 
into two sections, with three 
dead end switches, greatly im- 
proving selectivity. 

Secondary divided into three 
sections, with two dead end 
switches, eliminating harmonics. 
By changing the construction 
of the end piece, there is also 
greater loose coupling. It is a 
wonderful improvement over 
our old model both in perform- 


ance and appearance. Only 
$23.50. 


The secondary on our new type 
Arlington is divided into three 
sections with two dead end 
switches, eliminating dead end 
effect and harmonic and giving 
greater selectivity. The end 
support similar to that on our 
Navy type permitting of greater 
loase coupling. It is a beauti- 
fully finished instrument and 
will be sold by us at the same 
price as the old model. $9.00. 


OUR IMPROVED ARLINGTON RECEIVING TRANSFORMER 


THE WILLIAM B. DUCK CO., 230-232 Superior St., Toledo, Ohio 
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Latest Amateur _ 
Radio Receiving 


Apparatus 
(Continued from page 542) 





with some of the standard type vacuum 
tubes and having such constants as will 
give best and most efficient results. <A 
series resistance is inserted in the filament 
circuits, in such position as to give a nega- 
tive charge on the grid, thereby eliminating 
the use of external means of producing 
this effect necessary in proper amplification 
work. These resistances are mounted on 
the vacuum tube holders. 

Three jacks are mounted on the lower 
part of the panel and so connected that 
with the aid of the jack plug connected to 
the telephone receiver as shown, it is possi- 
ble to quickly interchange from the vacuum 
type receiver circuit to the first or second 
stage amplifiers as desired simply by in- 
serting this plug in the respective jacks. 
The jack to the left is used to connect the 
telephone directly across the vacuum tube 
detector. The middle jack connects to the 
first stage amplifier, and the jack to the 
right connects the second stage amplifier 
to the telephone. The jacks are so con- 
structed that when the first stage is con- 
nected in series the second stage is kept 
open, thereby eliminating the unnecessary 
flow of current to the second stage, and 
when the plug is thrown in the second 
stage jack the first stage jack is auto- 
matically closed, thereby permitting the 
first and second stage amplifiers to be used 
simultaneously. 

The binding posts to the left are the 
input side to the amplifier and are connected 
to the telephone side of the vacuum tube 
receiver. The two lower binding posts to 
the right are connected to the filament bat- 
tery, the two center binding posts are con- 
nected to the plate battery, while the two 
upper binding posts to the right are con- 
nected directly across the second stage of 
the amplifier and are used in connection 
with a loud-talking telephone. 

Each vacuum tube has its individual fila- 
ment rheostat and this is mounted on the 
outside of the box (as shown in Fig. 3). 
Two holes, closed by Bakelite covers on 
top of the box, permit the operator to in- 
sert or remove the vacuum tubes from 
their respective sockets whenever desired. 

All of the instruments are cf standard 
height, and each set of binding posts on 
each respective instrument is so arranged 
that by means of metallic straps it 1s possi- 
ble to connect the receiver, the vacuum tube 
detector and the amplifier as a complete 
receiving equipment. 


NEW YORK ELECTRICAL SHOW 
TO BE RESUMED. 

The electrical exposition and motor show 
is to be resumed this year, opening at the 
Grand Central Palace on September 24th. 
This will be the first show since 1917, 
last year’s display having been omitted 
because of the war. 

In announcing the resumption, Arthur 
Williams, President of The Electric Show 
Company, said that while there had been 
some uncertainty as to the time and place 
of the exposition, there had never been 
any doubt that the first year of peace would 
see the exposition back in its accustomed 
place. In fact the show plans began to 
take form soon after the armistice was 
signed. 

The Grand Central Palace was used dur- 
ing the war as a debarkation hospital. An 
indication of the importance with which 
the electrical industry regards this show 
is seen in the fact that 40 per cent of the 
space had been assigned to exhibitors be- 
fore the date of the exposition had been 


finally settled upon. 
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THE HEART OF THE WIRELESS | 


An Amateur Station 
Without a Vacuum I ube 
is Years Behind the Times 


MARCONI V. 


7.22 each 


Under agreements recently effected the Marconi V. T. is the 
only vacuum tube, or audion, which may be sold to amateurs, 
laboratories, schools of instruction and experimenters. 


The approximate operating life of the MARCONI 
V. T. is 1,500 hours. 

















Fleming Pat. No. 803684 
De Forest Pat. Nos. 841387-879532 
a 


(Class 1.—Designed for use as a detector; operates 
with plate potential of 20 to 60 volts. 


Class [I.—Designed for use as an amplifier; plate 
potentials from 60 to 110 volts may be applied. 


Tubes in either class may be used for detection or 
amplification, but those of Class I are best as detectors, 
and Class II tubes are superior as amplifiers. 


Standardized Socket $1.50 additional 


The Marconi Resistance, connected in the circuit 
between the grid and the filament of the Marconi 
V.T., is made in the following standard sizes: 


14 megohm, | megohm, 2 megohms, 4 megohms, 
6 megohms. 





| Resistances of any special fractional values up to 6 
Standard Resistance, Complete $1.00 megohms can be supplied. 


Send all remittances with order to COMMERCIAL DEPARTMENT 


MARCONI WIRELESS TELEGRAPH CO. OF AMERICA 255 seoaway, new yore 


Sole Distributors for De Forest Radio Telephone & Telegraph Co. 


BRANCH OFFICES: 


Schofield Bldg., Cleveland, Ohio Insurance Exch. Bldg., San Francisco, Cal. 301 Commercial Bank Annex, New Orleans, La. 
American Bldg., Baltimore, Md. 136 Federal St., Boston, Mass, 109 South 2nd St., Philadelphia, Pa. 
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BUILD THAT COUPLER NOW! 
PAPER TUBES 


AT ATTRACTIVE PRICES 


Specially made, smooth, round, seam- 
less, gray cardboard tubing in selected 
‘sizes for constructing loose couplers, 
variometers, loading coils, etc. 

FOR 3500 METER COUPLER 
Primary 334” outside dia. 7” long—25c 
Secondary 3%” outside dia. 6” long—20c 
FOR VARIOMETERS 

434” outside dia. 2%4" long, 
ize 
Secondary 334” outside dia. 2” long—10c 
FOR LOADING COILS 
334” Outside Dia. 14” long—40c 
434” Outside Dia. 14” long—50c 
Special Lengths Cut to Order 
To 15” long 314” dia.—4c per in. 
3%” dia.—5c per in. ; 434” dia.—6c per in. 
All tubes have 4” wall. 
Immediate shipments, POSTPAID. 


THE TAYLOR CO. voweti,'mass. 
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EL NOB SND SWITCH 
LEVER—Mounted on brass § 
bearing and shaft, threaded 
6-32, two inches long. 
Lever securely fastened to 
knob. Each 40 cents, post- 
age 4 cents. 
KNOBS as illustrated above as 
used on switch 144x% with 
hole for mounting, each 20c¢ 
postpaid, 
Consolidated Radio Call Book, postpaid, $1.00 
CONTACT POINTS 7/32x7/32 Brass wlth 
screw for mounting. Postpaid 25c per doz. 
Bakellte-Dilecto panels, about 
9%, x 19 x VY, 
USE xeISexelAe. Black OOK. sarin cnc cote ee cites 
Sax elSexes LG) BlACK eX sec nee ee 
Pesala & S/VG BIACK AM vc sce 55 kes oo oes 


Send 5 cents in stamps for our catalog and get on 
our mailing list for future bulletins. 


A. H. CORWIN & CO. 
924 Kinney Building Newark, N. J. 
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An Efficient Radio 
Crystal IDetector 


By Robert F. Gowen 
(Continued from page 544) 





In conclusion a few remarks regarding 
the operation of crystal detectors in gen- 
eral may be in order. It is best, of course, 
to cover over any crystal detector with a 
elass-bell or cup so as to keep it free from 
dust and the dampness of the atmosphere, 
which tend to corrode the surface of the 
metal parts and the crystals, thus impairing 
the efficiency of the instrument. Another 
very good thing to watch out for in operat- 
ing crystal detectors is vibration. 
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Sectional and Top Views of Crystal Detector. 





CORE WIRE 


At Pre-war Prices, 20cts. Ib. 


We have been fortunate in securing thru auc- 
tion several tons of guaranteed pure, double an- 
nealed Norway Iron Core Wire and are selling 
this wire to ‘‘“Experimenter’’ readers at 20c Ib. 


This wire is just the thing for spark coils, transformers, etc., and it is, of course, a very much 


more superior product than the usual iron wire. 


We have only one size left: ® 


24 INCHES LONG. Thickness about No. 21 B and S 


If this size should be too long we advise cutting the wire down yourself by means of shears. 
As long as the supply lasts we offer this wire as described above to our customers at the very low price of 


20c a pound. Add postage or we Will ship express collect, 


| ELECTRO IMPORTING CoO., 





Type-Y673-C-upler 


231 Fulton Street, 


Order at. once, 


New York City 


TYPE Y673 Coupler 
200 to 3000 meters 
Price 


Camb. Rectifier, for 
storage battery 
charging 


Price .....-. $22.00 


Three-cent stamp brings bulletins of both 


these instruments 


CLAPP EASTHAM CO. 


131 Main Street, 


Canadian representatives: 


Cambridge, Mass. 


Pacific coast representatives: Remler Radio Mfg. Co., San Francisco 
Radio & Electric Supply Co., Montreal 


Rectifier 
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The Submarine’s 


Under-water Radio 
(Continued from page 560) 


E. B. Rosa, Acting Director, U. S. Bureau 
of Standards. 


SUBMARINE RADIO. 


During the past summer (1918) a series 
of experiments have been carried out by 
J. A. Willoughby and P. D. Lowell, of the 
Bureau of Standards, at the submarine 
base, New London, Conn., with the view of 
improving, if possible, the present methods 
of radio communication with submarines. 
The experiments have 
shown that communica- 
tion at sea can be carried 
on under all conditions, 
more efficiently with an in- 
sulated closed loop than 
with an ordinary antenna 
now in general use. The 
loop is of simple construc- 
tion, requires no mast and 
therefore does not inter- 
fere with submergence. 
Under storm conditions 
or during a submergence 
where the ordinary anten- 
na is useless, communica- 





tion by means of the 
closed loop is perfectly 
practicable. The follow- 


ing are among the most 
important results ob- 
tained : 

A. When the submarine 
is submerged, any North 
American, or European 
station can be received as 
distinctly as when it is on 
the surface; the maximum 
depth of submergence, 
however, is determined by 
the wave length of the 
transmitting station. To 
receive short wave lengths 
it is necessary that the top 
of the loop be near the 
surface of the water, 
whereas a wave length of 
10,000 meters can he received when the top 
of the loop is submerged twenty-one feet. 
Still longer wave lengths can presumably 
be received at still greater depths. 


B. Recognition signals can be exchanged 
(using the standard 952 meter wave 
length) at a distance of ten or twelve miles 
when the submarine is completely sub- 
merged, the maximum distance being ob- 
tained when the top of the loop is prac- 
tically at the surface, decreasing to two or 
three miles when the top of the loop is 
eight or nine feet below the surface. 


C. Submergence of the submarine dur- 
ing reception or transmission of message 
does not alter the wave length, though if 
the maximum depth for the wave length 
in question is exceeded, communication of 
course is interrupted. 


D. When the submarine is running 
awash or on the surface, signals can be 
transmitted (with a 1-KW. spark set) a 
distance of at least a hundred miles even 
under very stormy conditions; grounds or 
short circuits caused by heavy seas, which 
render the ordinary antenna useless in 
stormy weather, do not affect the closed 
loop. 

E. The closed loop can also be used as 
a direction finder, either on the surface 
or submerged, the maximum strength of 
signal being obtained when the long axis 
of the loop (of submarine) is pointing to- 
ward the transmitting station and the mini- 
mum signal when it is at right angles to 
the stations. 


(Continued on page 590) 





You benefit by mentioning the “Radio Amateur News’ 


, 


WWww.americanradiohistorv.com 


when writing to advertisers. 
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What the a Amateur Radio-World Has Been Awaiting 
m™ 8 8 A WIRELESS TELEPHONE 


— that plugs into a lamp socket, at a price you can afford. A genuine DE FOREST 
ON FF UNDAMPED WAVE RADIOPHONE (and telegraph) OPERATING DIRECT 
ae FROM YOUR 60 CYCLE 110 VOLT HOUSE CURRENT. NO MOTOR GEN- 
ERATOR REQUIRED. JUST PLUG IN AND TALK—SIMPLICITY ITSELF. 


A greater invention than wireless telegraphy. Absolutely silent in operation. Trouble- 
proof, foolproof and only one adjustment required after which the instrument “stays 
right.” Couldn’t possibly be simpler to operate. Practically simultaneous transmission 
and reception by means of electrically operated relay transfer switch. Marvellous, 
snappy clear speech. Voice quality superior to that over a wire. Absolutely stable 
in operation. Utmost selectivity. No decrement. The panel is divided into three 
divisions—rectifier, filter and oscillator. The rectifier employs two bulbs thus taking 
advantage of both halves of the cycle. The filter of inductances and capacities smooths 
out the ripple, freeing the speech from distortion. The oscillator of four tubes com- 
prises a new circuit of high efficiency both in power output and modulation. 


Tested sees 10 to 20 miles ; Depending upon aerial 
Telegraph 50 to 75 miles height and terrain. 


"DEFOREST 
TELEPHONE . 


Ranges 


Our actual eB elsente with this set indicates that these ranges can be 
greatly exceeded. 


PRICE COMPLETE INCLUDING BULBS, $200.00 
SPECIAL RATES FOR RADIO CLUBS 


You will eventually use this type of transmitter, now recognized as the most efficient of all 
low-power systems—so why not now? Order immediately to insure early delivery. 


DE FOREST RADIO TELEPHONE & TELEGRAPH COMPANY 
1415 SEDGWICK AVENUE, NEW YORK CITY 


LEARN THE CODE. 
WITH THE OMNIGRAPH 


The Omnigraph Automatic Transmitter 


will teach you both the Wireless and the Morse Codes, at home, in half the usual time, and at the least 
possible expense. The Omnigraph connected with your Buzzer, or with Buzzer and Head Phones, or with 
Sounder, will send vou unlimited Wireless or Morse Code messages by the hour, and at any speed you desire. 











We offer the Omnigraph as a positive success and with 
the strongest of endorsements. It is used by the U. S. Gov't. 
in testing all applicants applying for a Radio license. It is 
also in general use by a large number of the leading Uni- 
versities, Colleges and Telegraph Schools throughout the 
Country. 


If you are a beginner, it will make you an operator in the 
shortest possible time. 


If you are already an operator, the Omnigraph will make 
you a better one. 





Send for free catalog describing 3 different models—$9.00 to $23.00—or order direct through your electrical 
dealer. We sell the Omunigraph with the guarantee that you must be satisfied or your money back for the 


asking. 
THE OMNIGRAPH MFG. CO., 39L Cortlandt St., New York 


How did you learn totalk? By listening. JUST LISTEN,—THE OMNIGRAPH WILL DO THE TEACHING 
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THE BEST 


Yes, the best and only the best is 
cheapest in the end. Then why not 
apply this rule when taking a course 
in wireless? Our correspondence 
course is simple, easy to master, up 
to date and consists of 15 lesson 
books prepared by our expert theory 
instructors. All practice and trans- 
mitting apparatus for mastering the 
code is furnished free. 


We Operate the One Big 


radio school of the world, and this 
correspondence course is an exten- 
sion of our activities, a Post Gradu- 
ate Course in our Washington School 
being given you free, if you desire. 
You see we are not A kKADIO 
SCHOOL, but actually and absolute- 
ly THE RADIO SCHOOL the tep 
one, the biggest one—the one that 
HAS BEEN and JS turning out the 
IWWINNERS every week. You can't 
compare ws with any other school, 
because we are head and shoulders 
above all—the very top. You get 
the idea? You can't get a better or 
higher course, we are the final—the 
finish. Act now. Get a grip on 
yourself—take the big important step. 
Settle your career today. Our new 
catalogue, just out of press, will tell 
you how. Send for it. 


SERVICE RADIO SCHOOL 


Dept. E, 900-2 Pa. Ave. Washington, D.C. 





A $5.00 Electric Toaster-Stove for $2.50 Postpaid 
A SPLENDID GIFT 


TOASTS, FRIES, BOILS 


Attach to your 








Toasts bread as fast as you can Eat It. 
lighting circuit and it is ready for use. 





We furnish the parts. You do the assembling and save 
$2.50. Nothing complicated, anyone can assemble it in 
15 minutes. No knowledge of electricity required. 











Frame made of Steel, Nickel plated and highly polished. 
Size 10” long, 6” wide and 3%” high. Furnished with 
6-foot cord and plug. 


EMPIRE ELECTRIC SPECIALTIES CO., No 2212 Sedgwick St., Chicago, Ill. 


IS THE BIBLE TRUE 


t Inc: 











You must read the book that has been suppressed for 
over 100 years! Sent by mail prepaid for only 50c. 

If you don’t think it is worth ten times 50c we will. 
refund your money. Know the truth! You will be — 
startled, Order at once. Truth Pub. Co., Dept. A.E., ©@ 
{400 Broadway, New York, 
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Government Radio 
Control— 


Once More 
(Continued from page 541) 





cient to maintain contact under all circumstances 
with American military and naval forces abroad. 
This was done successfully and as one result this 
department has had a wide experience in trans- 
ocean radio communication, 

No one thing indicates more clearly the closeness 
of contact that is surely coming in the world than 
the fact that it is now quite within the practical 
to erect a radio station so effectively that its signals 
can be intercepted in every village in the world. 
Such an instrumentality can be of incalculable 
value in bringing the world together and further- 
ing common understandings. _ The same _ instru- 
mentality, however, gripped by evil-minded gov- 
ernment or private enterprise, is just as available 
for selfish and dissentious purposes. Yet the risk 
must not be overlooked and such control must be 
provided as will lead to its use for social and not 
antisocial purposes. From the very character of 


radio its development and control must be consid- - 


ered from a world viewpoint. Messages in the air 
recognize no boundaries. The full utilization of 
radio requires world organization and coordination. 
_ From an American commercial point of view, it 
is evident that the permanent extension of Ameri- 
can foreign trade is largely conditioned upon cable 
and radio communication. Orders are placed and 
ship movements are directed largely by cable and 
radio. If other countries have better communica- 
tion services with lower rates, their nationals have 
a distinct trade advantage. Further, it has become 
clear that if the American reader is to have full 
news reports from all parts of the world, and if 
American news—the publication of which has very 
definite commercial and political advantages—is to 
be printed throughout the world, America must 
have a highly efficient communication contact with 
all parts of the world. 

As high-power radio is going to play an important 
part in future commercial development, it is incum- 
bent upon the United States to give immediate con- 
sideration to this fact. It would be very detri- 
mental to the interests of the United States were 
the ultimate control of high-power radio to become 
lodged in a foreign corporation or in any foreign 
country or if the United States lagged behind in 
the utilization of radio. 

The Navy Department is required, for purposes 
of communicating with its ships at long distances 
and with its outlying bases, to maintain and operate 
high-power radio stations. These stations are a 
naval necessity for purposes of national defense. 
In normal times it is inconceivable that all the 
available time of these stations will be utilized 
for Government messages. It seems a comon-sense 
view that the spare time of these stations should 
be utilized for the benefit of the American people 
by handling personal, commercial, and press mes- 
sages, 

AWineHten the Government should own and oper- 
ate all transocean radio stations is a subject on 
which the department, on the basis of its experi- 
ence, has decided views. Especial considerations 
enter into radio communication between the United 
States proper and American possessions. Naval 
operations and assurance of uninterrupted com- 
munication with outlying possessions make essen- 
tial the further development of these facilities and 
the maintenance of stations and personnel at 
highest efficiency. Radio communication at low 
rates will go far toward linking our outlying posses- 
sions to this country. Certainly under no circum- 
stances should such radio communication be al- 
lowed to pass into the control—direct or indirect— 
of foreign corporations or countries. : J 

The immediate problems in connection with 
transocean radio are: (1) To make available to 
American commerce and press the present Govy- 
ernment-owned stations; and (2) to further the 
development of transocean radio for the benefit 
of this country. 

Since the Government must have a high-power 
radio system for its control of the fleet and for 
other Government business, which includes com- 
munication with Army transports, Coast Guard 
vessels, aircraft, lighthouse tenders, lightships, 
weather reports, storm warnings, time signal ser- 
vice, hydrographic information and safety of life 
at sea, it is a needless duplication of capital and 
effort to permit private stations to operate where 
they might interefere with each other and with 
the military and other Government work of sta- 
tions, and where the Government stations can 
easily handle commercial work in times of peace; 
one control only can efficiently manage the variety 
of communications required. ; 

Radio communication should be considered not 
alone from the point of view of Government own- 
ership of utilities, but chiefly from the point of 
view of the best interests of the United States in 
its international relations. The governments of 
many of the great powers control wireless either 
directly or indirectly. The Marconi Wireless Tele- 
graph Co., a British organization, has endeavored 
to establish a British-controlled wireless circuit of 
the globe. The high-power Marconi stations in 
the United States and Hawaii form a part of this 
system. The high-power stations at Sayville and 
Tuckerton, as well as those in certain parts 0 
South America, were constructed by German cor- 
porations, ; ane 

The Navy Department is the principal user and 
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the most extensive buyer of radio apparatus in the 
United States. It has had the strongest influence 
in developing apparatus since the early days of the 
use of radiotelegraphy in this country. It has 
ained Lange experience concerning the operative 
eatures of radio apparatus, and it is convinced 
that Government operation and control of all trans- 
ocean and ship-to-shore stations used for commer- 
cial purposes, is necessary on account of present 
interfercnce between stations, and for other rea- 
sons given below: 

(a) To permit the greatest amount of business, 
Government and commercial, being done through 
consistent changes in apparatus, through systematic 
apportionment of any prompt and frequent changes 
of wave lengths, and through standardized meth- 
ods of operating, one management is necessary. 

(b) Radiotelegraphy has been looked upon as a 
natural Government monopoly. Since only by the 
closest regulation can the best use of this art be 
obtained, not only for commercial and safety at 
sea, but for military purposes, radiotelegraphy is 
a strict Government monopoly with the larger num- 
ber of foreign nations; and, in those countries 
where commercial stations are permitted, the Gov- 
ernment control is generally so strong as to amount 
to monopoly. 

It seems therefore admitted that: 

(@) Efficient radio communication for military 
(naval) and other Government purposes is a 
necessity. es 

(b) Efficient radio communication requires effec- 
tive control; effective control requires a monopoly 
and the Government should exercise that control. 

(c) Military (naval) necessity demands not only 
efficient and rapid communication, including effec- 
tive control, but protection of the radio stations 
from destruction. 

(d) During periods of strained relations, as 
well as during war, direct Government control and 
operation would be the only safe and effective 
control and operation, as the personnel would be 
subject at all times to Government supervision and 
discipline. 

oO The commercial interests of the Nation will 
be served best by having its radio communication 
facilities under a control that is non-partisan, and 
one which precludes the possibility uf foreign dom- 
ination or of private domestic monopoly, with con- 
sequent liability to preferential treatment by sucht 
agencies, of the interests controlling them. 

(f) The dissemination of news to all countries 
can be accomplished best and mutual international 
understandings can be arrived at with more facility 
through national control of radio. 

Radio traffic is very much congested at present; 
but on account of the centralized control _by the 
Navy at the large ports, there is more traffic being 
handled than ever before. To turn to the, old 
method of separate control by competing private 
companies would be disastrous to the merchant 
marine and the general public. a. 

One central control facilities the coordination of 
the various systems, i. e., coastal, aircraft, medium 
power and high power. It enables the proper con- 
centration of radio as an aid to navigation and 
other radio developments designed to render the 
life of the mariner more safe. | : 

High-power radio is international in character 
because it causes interference thruout the world. 
It is much easier for the Government to regulate 
international interference than it is for private 
companies to do so. Most of the countries of 
the world already own all radib stations within 
their boundaries, and it is more or less a simple 
matter for the United States Government to come 
to an agreement with foreign administrations re- 
garding technical details. : 

Also, as the art advances and new apparatus 1S 
constructed, that will lessen the amount of interfer- 
ence, the international conventions will be modified 
accordingly. A private radio communication com 
pany might not be able, on account of financial 
reasons, to adopt the more modern apparatus. This 
might result in complications with foreign coun- 
tries, and further handicapping of the radio service 
for the general public might ensue. 

In certain localities there are several high- 
power stations within a small area. When they 
operate independently the business of all is seri- 
ously handicapped. But, on the other hand, when 
they are operating from a central control, business 
is expedited, and the gensra) public is able to file 
more messages. In this connection, it might be 
said that a station running at full load and hand- 
ling a maximum amount of traffic is able to give 
cheaper rates to the general public than those 
stations which are not running at full capacity on 
account of interference. The only way to handle 
transocean radio traffic efficiently is to control all 
the stations from a central point. A few radio 
stations controlled in this way will handle more 
traffic than several cables, 

In the above I have endeavored to advance 
proper arguments which would seem to show the 
desirability of Government ownership of. all radio- 
telegraph stations which are engaged in ship-to- 
shore work or long-distance transocean work, and 
particularly that these should be under the juris- 
diction of the Navy Department, which Government 
department alone has the means and facilities to 
carry on this work efficiently. 

This question of national and international com- 
munication by means of radiotelegraphy is particu- 
larly prominent at this time, when on ratification of 
the peace treaty, all restrictions on the use of this 
art will be removed and many interests will be at- 
tracted to this form of investment. It is con- 
ceived and shown that ship to shore and transocean 
radiotelegraphy can only be efficiently carried on 
under a monopolistic control, and this department 
contends this should be a Government monopoly, 
and requests congressional authority to assume this 
ownership and control. At this time this depart- 
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“ASK ANYONE WHO HAS USED IT” 


Submarined Three Times and Still In Use 


Said an Englishman: “I’ve been submarined three times—and put my Brandcs headset 
in my pockct each time. You bet I saved it. I wouldn’t have any other make.” 
(Nanie on Request.) Think of the help to wireless operators, that the perfect sensitiveness 
and dependability of Brandes Headsets provided during the war. Life or death depended 
upon hearing correctly. They are made today just the same, and give the same quality of 


service, 


BRANDES 
WIRELESS 
HEADESTS 


CLEAR TONE 
LIGHT WEIGHT 
DEPENDABLE SERVICE 


Score 100% efficiency in. actual use. 


Sharp, Unblurred, Readable Signals 


assured by 
‘BRANDES MATCHED TONE’— 


Exactly matching the tone of both receivers in each set and thus eliminating 
all confusion due to unmatched harmonics. 


Brandes Wireless Headset sent to you on trial for 10 days. If, for any 
TRIAL reason, you are dissatisfied, your money back without a question. Test 
tt,—compare with others,—for sensitiveness, clearness, distance. Prove 
for yourself the fine quality, the “matched tone.’”’ The two diaphrams, 


toned exactly alike, strengthen the signals and prevent blurring. Used 
by many U. S, Gov’t experts, and experts abroad; by eolleges and 
technical schools; and by professionals and amateurs everywhere. 


SEND 4c FOR CATALOGUE E. 


C. BRANDES, Inc. 32 Union Square 
Room 814 New York City, U.S. A. 


WIRELESS KRECEIMER SPECIALISTS 









YF Superior” | 
Set, 2000 ohms, $6 | 











Complete Line of Brandes Receivers for those in Canada. Send stamp for Pamphlet “‘E”’ 
Radio Electrical Supply Co., 43 McGill College Avenue, Montreal, P. Q., Can. 


TRACO UALITY 


RECEIVING TRANSFORMERS 


Used the world over. Insist on the genuine, built by its 
originators. Substitutes are expensive, irrespective of de- 
sign. We absolutely guarantee our tuners to give the max- 
imum signal volume. Delicate refinement, uninterrupted 

; service and high class workmanship 
unite to make TRACO tuners the stand- 
ard whereby all others are judged. If 

your Dealer does not 
handle them, order direct 
from us. 


LIBERTY DETECTOR 
VALVES. RADIO AM- 
 PLIFYING PHONES, type 

used by the UNITED 
m STATES, BRITISH and 
FRENCH GOVERN- 
MENTS, now in stock, for 
sale 


The Famous 5A and 5C Models | a cialcieenne 
THE RADIO APPARATUS CO., Pottstown, Penna., U. S. A. 














THE BARR 
Mercury - Cup Wireless Detector 


= 


z ; The most efficient Detector on the market 
= JO Tested by the United States Government and 
Marconi Wireless Telegraph Co. 


Increases the efficiency of every wireless receiv- 
ing set by making the signals clear, sharp and 
distinct. 


Instantly adjustable at a constant pressure. 
For full information und price—write 


The Barr Mercury-Cup Detector, Dept. A, The Wyoming, Washington, D. C. 














y DY 
' 8 H ti 
THE BARR MERCURY -CUP OETECTOR 


Pat Dec 29 1914 
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lireless Receiving Ban Raised 


MESCO WIRELESS PRACTICE SET 


The Practice Set comprises a regular telegraph 
key, without circuit breaker, a special high pitch 
buzzer, one cell Red Seal Dry Battery, and four feet 
of green silk covered flexible cord. 

The key and buzzer are mounted on a highly fin- 
ished wood base, and three nickel plated binding 
posts are so connected that the set may be used for 
five different purposes. 

List No. Price 
342 Telegraph Practice Set, with Battery and 

Cord secu bruises 0: ae. on aveue everevelate srelejere ciate eee Ouest 

Weighs 4 Ibs. packed. 

Price does not include postage. 
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Combination Practice Set for Learning the Morse and Continental 


vy ESC Visual and Audible Codes 


This outfit is the only reliable instrument which will 
enable students to become proficient operators In the 
U. S. Naval Service, because it is equipped with a 
buzzer and miniature lamp enabling the user to master 
both the visual and audible signals quickly. 


® 
List No. 52—Practice Set with Red Seal Battery 
BG CONC eres oicrs + co siete soe oe we Seeeteec e405 


Weighs 4 Ibs. packed. Price does not include postage. 


MIESCO RADIO BUZZER 


This buzzer maintains a constant note and is recommended as 
an exciter for checking wavemeters where pure note and ample 
energy are required. 

It consists of practically a closed clreult field of low reluct- 
ance, having a steel armature to which is riveted a strap 
supporting a movable contact. The armature tension is adjust- 
able by means of a screw with a milled head large enough to be 
easily and permanently adjusted with the fingers. The stationary 
contact is adjusted by means of a similar screw. The magnet 
coils are connected in series with a total D. C. resistance of 3.9 
ohuis. Shunted across these coils is a reslstance having a D. C. 
value of 3 ohms. This shunt eliminates all sparking such as 
occurs at the break on ordinary radio buzzers and the energy 
saved thereby is transferred into any oscillating circult con- 
nected to it, the result being that this buzzer as constructed 
radlates five times more energy than any other existing type. All connecting wires liable to be 
broken are eliminated. Contacts are of genuine platinum, which is essential in order to maintain a 
constant note. The parts are mounted on a Condensate base to insure constancy in operation. 


Diameter 2 in., height 14 in. The cap is attached to the base by a bayonet joint. 
List No. 


5a -Mesco Radio Buzzer .. .s.4 ce es 0% ves 






































Price 
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We carry a Large and Complete Line of Standard Wireless Material Recognized 
by Experts as such with Competent Experienced Wireless Attendants in Charge 


Send for the New Edition of Our Catalog W28 


It is pocket size, contains 264 pages, with over 1,000 illustrations, and describes in plain, clear 
language all about Bells, Push Buttons, Batteries, Telephone and Wireless Telegraph Material, Elec- 
tric Toys, Burglar and Fire Alarm Contrivances, Electric Call Bells, Electric Alarm Clocks, Medical 
Batteries, Motor Boat Horns, Electrically Heated Apparatus, Battery Connectors, Switches, Bat- 
tery Gauges, Wireless Telegraph Instruments, Ignition Supplies, etc. 







Manhattan Electrical Supply Co., Inc. 
17 Park Place, New York, N. Y. 






ST. LOUIS 
1106 Pine St. 


CHICAGO 
114 S. Wells St. 





SAN FRANCISCO OFFICE: 604 Mission St. 













SPECIAL 
SALE! 


$1.00 


ONLY 











We have on Postage 
hand 2,000 extra. 
Carbong Ship. Weight, 
Grain Trans- : ~ 2 Ibs. 
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ment is confronted with conditions which make it 
imperative to ask for this monopoly. 

bviously the United States can not own radio 
stations in other countries. These countries fall 
into certain groups: (1) Those in which the Gov- 
ernment itself maintains a radio monopoly; (2) 
those in which the Government permits its own 
nationals, but not foreigners, to own and operate 
Stations; (3) those in which any authorized indi- 
vidual or corporation can erect gs ations. 

Obviously every encouragement should be given 
American companies to manufacture and sell radio 
equipment abroad and to own and operate stations 
abroad. The American Government-owned stations 
should exchange traffic with such stations and 
assist them in any legitimate way. Especially 
should any patents or improvement controlled by 
the Government be made available to such Ameri- 
a companies under proper safeguards and guar- 
anties. 

_In conclusion this department recommends that 
Congress immediately enact legislation regarding 
radio communication along the following lines: 

(1)Either by a committee of Congress or by 
special designated commission, authorize a compre- 
hensive study of the problems in connection with 
radio within the United States. This, however, is 
not of immediate concern to this department. Of 
course, the department stands ready to give the 
benefits of its experience and technical knowledge. 

(2) Authorization to the President to set aside 
by proclamation certain bands of wave lengths 
for ship-to-shore work, for shore to aircraft, and 
lor transocean services in accordance with inter- 
national conventions and demonstrated needs from 
time to time. 

(3) Constituting ship-to-shore radio 
Government monopoly under the Navy. 

(4) Constituting transocean and_ international 
radio service a Government monopoly under the 


service a 


avy. 

_ G) Authorization for Navy Department to util- 
1ze immediately all Navy radio stations for com- 
mercial and press business. 

(6) Authorize the Navy and other departments 
to assist American enterprise in the sale of radio 
apparatus and the development of American-owned 
radio stations abroad, and especially to authorize 
the Secretary of the Navy to authorize the use by 
American companies under proper conditions of 
Government-owned patents and improvements, to 
be naid for either in exchange of patent rights or 
in other suitable ways. 

Sincerely, yours, 
JosepHus DANIELS. 

The SPEAKER OF THE House oF REPRESENTA- 
TIVES. 





Radio Problems in 
Aviation 


By Edward Rice Doyle 
(Continued from page 543) 





factors of capacity on an airplane, since he 
is used to the high building and tower 
aérials and the solid capacity of Mother 
Earth. But the airplane must give its 
capacity effects with little more than the 
engine and tank metals for counterpoise. 
And to build up any additional capacity 
with lengthened aérial means increased 
weight and lowered flying efficiency. These 
considerations have therefor held the avia- 
tion radio sets to wave lengths of 300 
meters or less. And if any radio engineer 
was asked to design a transmitting set with 
a minimum range of 500 miles with 300 
meters to work with he would think you 
had asked the impossible. 

It is not so difficult to use loading coils 
to permit of reception by the radio set in 
an airplane of longer wave lengths than 
300 meters, but the added resistance is 
always undesirable and for transmission it 
is impracticable. 

And‘ in addition to the head resistance 
and structural limitations on the radio sets 
for airplanes we have a number of other 
complications peculiar to aviation radio, 
tO Wits 

The engine noises are always present 
during flight and make accurate message 
reading difficult even with ‘“noise-proof” 
receivers. The army practically never at- 
tempted to require aviators to receive mes- 
sages'in the air. All signals to the airplane 
were visual. ae 

The engine magneto sets up a field which 
has a marked effect in reducing ‘the trans- 
mitting range of the airplane set ahead. 

Effective power generation for transmit- 
ting means a sacrifice of speed. If coupled 
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to the engine jt means a loss of power and 
if fan-driven generator is used it must 
greatly increase head resistance. Storage 
batteries of sufhicient capacity are too heavy. 

On account of the narrow range of wave 
lengths available for airplane radio sets, the 
possibility of interference is greatly in- 
creased. 

Since a minimum weight in coils and 
condensers uscd in the set itself is neces- 
sary, broad tuning is generally used, and 
this means further difficulty from inter- 
ference, 

Changes of altitude which affect con- 
denser capacity are liable to make pre- 
arranged wave length communication diff- 
cult where close tuning is required. 

Cloud effects are apt to reduce the effi- 
ciency of transmission and reception, while 
static can effect airplane radio communica- 
tion as disastrously as a land station. 

The higher the voltage used on the air- 
plane set the higher the fire hazard. Many 
precautions against sparks which could be 
observed in a roomy land station are impos- 
sible in the small limits of an airplane 
cockpit. 

Difficulties in controlling the frequency 
of the generator, especially if fan-driven, 
involve wave length difficulties not encoun- 
tered on land. 

If in spite of these difficulties some radio 
engineer can evolve a system that will even 
partly afford effective radio communication 
with the airplane, he will find ample re- 
wards awaiting him. 

Aside from the structural difficulties 
presented by the airplane toward experi- 
mental work, there is always the actual 
difficulty of “flying” itself. You can plot 
an audibility chart for a land station with 
accuracy, but the airplane is constantly 
moving while in the air and at every mo- 
ment it is operating under different con- 
ditions. To efficiently experiment, the air- 
plane must proceed thru a given maneuver 
at a given point several times and the pos-~ 
sibilities for error are magnified with speed 
and distance. 

The solution of those problems seems to 
lie in larger planes. With greater wing 
spans and greater counterpoise capacity the 
airplane can attain certain advantages. A 
plane with a double fuselage, for example, 
ought to give the best structural advantages 
both in efficient flying (not to be considered 
here) and in maximum radio control. (See 
Fig. 3.) 

Note that to obtain directional effect in 
any point of the compass a maximum 
change of direction of flight required would 
be but 45 degrees at most. This is certainly 
not a serious handicap. Also note the 
absence of trailing wires. 

For ideal results, the set would be oper- 
ated by a storage battery of large capacity, 
charged by a generator actuated by either 
of the engines. Thus if the airplane were 
at rest on the water or land, the set could 
still be used and any variation of speed or 
wind would not affect wave length or power 
input. 

Four or five stage amplifications could 
be used to obtain increased sensitivity of 
the set to calls, and close tuning would be 
possible with finely graduated fixt air pres- 
sure or oil condensers. 

Permanent aérial supports would be built 
into the airplane by the manufacturer. 


DR, GOLDSMITH DIRECTOR OF 
RESEARCH FOR AMERICAN 
MARCONI COMPANY. 


Dr. Alfred N. Goldsmith, professor in 
charge of electrical engineering at the Col- 
lege of the City of New York, has been 
appointed Director of Research of the 
Marconi Wireless Telegraph Company of 
America. Dr. Goldsmith is Editor of Pub- 
lications for the Institute of Radio En- 
gineers, and has recently written an im- 
portant book on the subject of Radio-tele- 
phony. 
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“long distance’’ amateurs? 
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work. Write for our catalog 20 T describ- 
complete 
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New Method Makes Music 
Amazingly Easy to Learn 


Learn to Play or Sing—Every Step Made 
Simple as A B C. 


TRY IT ON APPROVAL 


Entire Cost Only Few Cents a Lesson—-and Noth- 
ing Unless Satisfied. 


How often have you wished that you knew how to play 
the violin or piano—or whatever your favorite instrument may 
be—or that you 
could take part 
in singing? 

How many an 
evening’s pleas- 
ure has been ut- 
terly spoiled and 
ruined by the 
admission 
“T can’t sing,’’ 
or “No, &£ am 








Piano 
Organ 
Violin 


Viola 
Banjo 
Mandolin 
Clarinet 
Flute 
Saxophone Trombone 
Cello 


last—this pleas- 
ure and satisfac- 
tion that you 
have so often 
Wished for can 
easily be added 
to your daily llfo. 

No need to join a class. No need to pay a dollar or 

more per lesson to a private teacher. Neither the ques- 
tion of time nor expense is any longer a bar—every one of 
the obstacles that have been confining your enjoyment te 
mere listening have now been removed, 
_My method of teaching music by mail—in your spare 
time at home, with no strangers around to embarrass you 
—make it amazingly easy to learn to sing by note or 
to play any instrument ee 

You don’t need to know the first thing about music to 
begin—don’t need to know one note from another. My 
method takes out all the hard part—overcomes all the 
difficulties—makes your progress easy, rapid and sure. 

Whether for an advanced pupil or a beginner, my method 
is a revolutionary improvement over the old methods used 
hy privato teachers. The lessons I send you explain every 
point and show every step in simple Print-and-Picture 
form that you can’t go wrong on—every step is made as 
clear as ABC, My method makes each step so easy to 


For Beginners or 
Advanced Pupils 


Harmony and 
Composition 
Sight Singing 





understand and practice that even children only 7 to 10 
years old have quickly become accomplisbed players or 
singers under my direction by mail. Also thousands of 
men and women 50 to 70 years eld—including many who 
had never betore tried to, 

My method is as thorough as it is easy. I teach you the 
only right way—teach you to play or sing by note. No 
**trick’’ music, no *‘numbers,’’ no makeshifts of any kind, 

I call my method ‘’new’’—simply because it is so radically 
different from the old and hard-to-understand ways of 
teaching music. But my method is thoroughly time tried 
and proven. Over 225,000 successful pupils from boys and 
girla of 7 to 8 to men and women of 70—are 
the proof. Largely through the recommen- 
dations of satisfled pupils, I have built up 
the largest school of music in the world. 

To prove what I say, you can take any 
course on trial—singing or any ins.rument 
you prefer—and judge entirely by your own 
progress. If for any reason vou are not 
satisfied with the course or with what you 
Jearn from it, then it won’t cost you a single 
penny. I guarantee salisfaction. On tbe 
other hand, if you are pleased with the 
course, the total] cost amounts to only a few 
cents a lesson, with your music and every- 
thine also included. 

When learning to play or sing is so easy, 
why continue to confine your enjoyment of 
music to mere listening? Why not at least 
let me send you my free book that tells 
you all about my methods? I know you .¢ 
will find this book absorbingly interesting, simply < 
because it shows vou how easy it is to turn your y 
wish to play or sing into an actual fact. Just A _ Mr. 
now I am making a special short-time offer .#, Davic 
that cuts the cost per lesson in two—send ,¢@ ri Kemp 
your name now, before this special offer py” y eet 
is withdrawn. No obligation—simply y f ee 
use the coupon or send your name 4 of Music, 
and address in a letter or on a # 13310 BrunswickB’g. 
posteard. New York City. 
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AMPLIFY 


With the new DETECTAGRAPH-TRANS. 
MITTER, the amateur can amplify radio sig- 
nals to such an intensity that he can hear the 
signals about his station without the need of 
the telephone head set. 

By the addition of a loud talking telephone 
| he is able to hear the messages many feet 
away from the instrument. 

The — super - sensitive 
TRANSMITTER herewith shown is two and 
three-eighths inches in diameter, five-eighths of 
an inch thick and weighs 
less than three ounces. It 
is the most sensitive 
sound detecting device 
ever brought before the 
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the amplifying process is attained is by attach- 
ing with tape the DETECTAGRAPH-TRANS- 
MITTER to the regular wireless receiver. 
Not only is this instrument applicable for 
amplifying radio signals, but it can be used 
with equal satisfaction for magnifying other 
sounds. Phonograph music can be transmitted 
from one place to another by means of this in- 
strument, and those who are afflicted with deaf- 
ness will find enormous benefit by using this 
transmitter. It is the greatest device for build- 
ing your own loud talking 
telephone, detectagraph 
and other devices. Can 
be used for any purpose 
where a sensitive detect- 
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quired. 5 
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Panel full XX Grade Conti- 
nental Bakelite Dielecto Steel 
cut and whitened engraving. 
All metal parts heavily nick- 
eled. Switches for double fila- 
ment tubes and arc or spark 
reception. New type Back 
mounted smooth running 
rheostat. Panel also furnished 
in maple with imitation black 
bakelite finish. 
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The Submarime’s 


Under-Water Radio 
(Continued from page 584) 





The design and specification of the closed 
loop are given below: 

DETAILS OF SUBMARINE LOOP ANTENNAE. 

The loop antenna consists of two insu- 
lated wires grounded at the extreme ends 
of hull carried over suitable supports to the 
bridges, and thence thru radio lead-ins to 
the apparatus. 

(1) Wire.—Seven strands of No. 14 B. 
& S. phosphor bronze wire, covered with 
40 per cent Para rubber, to a total outside 
diameter of 34”. 

(2) Supports——Two substantial masts, 
triangular or oval in cross-section, 3 feet 
high with insulators at the top, erected at 
either end of the boat and braced to with- 
stand considerable strain. 

(3) Stanchions—Two_ stanchions insu- 
lated at the top placed high enough to 
support the wire at least 1 foot above the 
bridge. 

(4) Radio Insulators—An extra radio 
insulator similar to the one already in- 
stalled, placed in the space now occupied 
by the antenna mast (or in any convenient 
place at least 3 feet away from the other 
insulator), and extended vertically thru 
the hull. 

(5) Water-tight Sleeves—(To prevent 
the sea water from working up under in- 
sulation on wire.) Brass stock 3” long 
bored to outside dimensions of insulated 
wire for 234” and drilled dimensions of 
bare wire for 44”. The wire is stript of in- 
sulation for a few inches and is slipt thru 
the sleeve, the insulated portion being 
smeared with white lead and the stript 
portion being soldered to the brass. 

(6) Grounded Connections—Lugs on 
end of wire grounded to hull by bolts. 

(7) Lead-in Joints—Junction of insu- 
lated wire and radio conductor is made 
water-tight by marine glue poured in a 
cylindrical mold. 

(8) Wire-tightening Device—(a) Turn- 
buckles may be placed at the end of each 
wire next to ground connections; or (b) in 
order to take up slack on both wires equally 
it is preferable if construction of boat per- 
mits to place one insulated turnbuckle be- 
tween stanchions on bridge. 

(9) Receiving Apparatus—Tuner capa- 
ble of receiving wave lengths of 300 to 
16,000 meters, and oscillation audion de- 
tector and three-stage resistance type am- 
plier of French design. (The Navy 
standard audion control box type SE 1,000 
two-step amplifer cannot be used unless 
placed in a noise-proof and inductive-proof 
compartment. ) 

(10) Transmission Apparatus.—Regular 
quenched spark set, preferably the 1 KW. 
size. Terminals of loop antenna are con- 
nected to the antenna and ground connec- 
tions, respectively, with a .0005 microfarad 
condenser in series with the loop. The 
ground connection on the set being re- 
moved. 


SENATOR MARCONI A PEACE 
DELEGATE. 


The new Italian Ministry has selected 
Senator Marconi as one of the Italian 
peace delegates. The illustrious scientist 
was appointed a Senator by the King of 
Italy in 1915 and seems to be entering more 
and more into the public life of his coun- 
try. It is surely most fitting that he, whose 
genius has so greatly contributed to the 
preservation of human life and the promo- 
tion of international communication, should 
now receive the signal honor of being 
made a peacemaker. He is shortly to visit 
America on the subject of the peace treaty 
and other matters. 
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RADIO FREQUENCY AMMETER 
4 inch Face 


0 to 3, 0 to 5 or O to 10 Amperes. 
Specify Reading Required. 


$11.00 Net 


The Jewell Electrical Instrument Co. is 
prepared to fill the instrument needs of 
the amateur experimenter in radio and 
general electrical work, as ‘well as those 
who desire more precise and accurate 
measurements of electrical quantities. 


We show above our high frequency 
ammeter, of the thermo couple type, 
especially desirabiz for medium sized 
installations. 


For receiving panels, we are supplying 
small D. C. instruments for plate volt- 
age .and filament current, at a very 
reasonable price. 


Write for our special radio instrument 
bulletin. 


JEWELL ELECTRICAL INSTRUMENT CO. 
1640 Walnut St. 


Chicago 





Audion Control Panel 


Type P-100 
—conlbining in a 
siligle compact 
set the Peerless 
De Forest Audion 
Detector, oscilla- 
tor and audion 
amplifier, built 
for the audion as 
only the makers 
of the audion can 
build it. No other 
set like it has 
ever been built 
to sell for less 
than $150.00. 
Our Price with- 
out the bulb 
$65.00. Descrip- 
tions of lower 
priced models sent on application. 






















The latest in 
Amplifier design 
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aniplifications up 
to 20,000 times. 
Panel quickly re- 
movable making 
all parts accessi- 
ble, and the re- 
placing of the 
new type en block 
“B” batteries but 
a moment’s work. 
Workmanship of 
the highest 
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without the bulbs 
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Can Radio Igmite 


Ballooms ? 
(Continued from page 516) 





WHAT NIKOLA TESLA SAYS 


Probably no other living electrician could 
be found today who can more authorita- 
tively state just what cffect can be pro- 
duced at a distance by radio currents, than 
Dr. Nikola Tcsla. He has produced and 
measured the greatest electrical discharges 
ever devclopcd by man—sparks /0 to 100 
feet in length, which mantfestcd their in- 
fluence 12 miles and more distant. In a 
special interview with the ELecrricaL Ex- 
PERIMENTER represeitative, Dr. Tcsla said 
in regard to the present blimp disaster: 

“Referring to electrical or radio wave 
action at a distance, I know from experi- 
ence that if proper precautions are not 
taken, fires of all kinds and explosions can 
be produccd by wireless transmitters. In 
my experiments in Colorado, when the 
plant was powerfully excited, the lightning 
arresters for twelve miles around were 
bridged with continuous arcs, much stronger 
and more persistent than those which ord1- 
narily took place during an electric storm. 
I have excited loops (coil aerials) and 
lighted incandescent lamps at a consider- 
able distance from the laboratory without 
even using more than five or ten per cent 
of the capacity of the transmitter. When 
the oscillator was excited to about 4,000,000 
volts and an incandescent lamp was held 
in the hand about fifty or sixty feet from 
the laboratory, the filament was often 
broken by the vibration set up, giving 
some idea of the magnitude of the elcctro- 
motive forces generated in the space. The 
accompanying illustration shows one of my 
experiments in which I lhghted several 
lamps at a distance of 100 feet from the 
laboratory, purely by wireless energy. Such 
induced currents might easily fire a gas 
balloon under the propcr conditions. When 
the large transmitter coil, 51 feet in diame- 


| ter, which I had in the center of the labo- 


ratory, was powerfully energized, butter- 
flies were carried around in a circle as 
in a hurricane and could not get out, no 
I was unable to 
satisfactorily explain the gyrations in the 
circle, altho I can well understand that the 
charged coil might, by repulsion, keep them 
in the center. Perhaps the most remark- 


| able of all the observations was the pro- 
' duction of sparks in the sand when one 


walked at some distance from the building. 


' At night a continuous stream of tiny sparks 
‘could be seen between the heels and the 


earth and between the grains of sand. An- 
other most curious effect was the action 
on horses, which shows how very sensitive 
they are to electric shock. When I oper- 
ated with undamped waves, the oscillator 
being perfectly silent (no streamers what- 
ever), a horse at a distance of perhaps 
one-half a mile, would become scared and 
gallop away the instant the switch was 
thrown on. I suppose the capacity of the 
body was sufficiently great to derive a 
rather strong current thru the legs which 
would frighten the animal. When using 
damped waves the roar was so strong that 
it could be plainly heard ten miles away 
and despite all precautions, such as using 
cotton in the ears, one would get a singular 
sensation in the head as if something was 
bursting, similar to that I observed with 
Rontgen Rays in 1896 or ’97, when I was 
operating with a powerful apparatus de- 
signed for their production. 

“In my experiments in New York in the 
laboratories at 35 South Fifth Avenue and 
at Houston Street, I have exhibited to 
thousands of people effects of loops or coil 
antennae, In one experiment, for instance, 
I would tune a coil about 30 inches in 
diameter with which I would collect at 
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Fit Yourself ‘Big Job 


Don’t hesitate any longer. There Is a greater 
demand for trained men now than ever before 
— greater opportunities — bigger pay — more 
rapid advancement. It’s tralning that counts 
now—accurate knowledge—a complete grasp 
of your trade. 
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Motors and Electrical 
Specialties Are Best 


Knapp Goods have stood the test for 29 years. No detail in 
construction has been spared to make them the best that money 
can buy. The complete Knapp line includes Toy and Power 
Motors, Gen- 

erators and KNAPP “LEADER” 


Dynamos. Spe- An efficient and reliable motor that greatly re- 
cialties and sembles the big motors of real power plants. Drives 
e : from either pulley. Two speeds and reverse. <A 
Novelties that motor that you will be proud to own and one that 
amuse and in- will give you unlimited service. 


struct. Fans, 
Kheostats, 
Conipasses, etc. 
And Knapp 
prices are al- 
ways lowest. 
Always insist 
on Knapp 
Goods. 


KNAPP DYNAMO MOTOR 


Will electroplate, charge storage batteries, run lamps, 
motors, train of cars, induction cvoils,—in fact, the number 
of experimeiuts it can be used for is unlimited, Runs on 
4 to 6 Volts or can be connected to run on 110 Yolts 
through a transformer. 





Price, Complete, $8.00 Price, Complete, $4.00 
Order to-day. Or your dealer can secure them for vou. DESCRIPTIVE CIRCULAR and 
CATALOG of celebrated KNAPP MOTORS and Electrical Specialties from 10c up mailed 
FREE on request. 


KNAPP ELECTRIC & NOVELTY CO., 523 West 51st Street, New York City 


ARE YOU SEG THE MOST OUT OF YOUR RECEIVER ? 


The ether is full of signals these days, 
some easy to hear and some inaudible. 
Inaudible because the proper appara- 
tus is not being used. | 


It is to make those inaudible signals 
audible that the Grebe RORB two- 
stage audio-frequency amplifier has 
been designed. Here is a properly 


Binrtecd two-stage amplifier, which gets the most out of 
available vacuum tubes without distortion. A telephone cam switch 
with auxiliary contactors accomplishes the change from the “off” 
position to either one or two stages without necessitating any other 
manipulations. The filaments, as well as the stage circuits, are con- 
trolled by this cam switch. This is a feature not found in other 
amplifiers available at present. Send for bulletin R-108. 
TYPE RORB, TWO STAGE AMPLIFIER, PRICE, $45.00 


A. H. GREBE & CO. 


RICHMOND HILL NEW YORK 





Boys! You Can Make Your Own Electrical Ap- 
paratus with the aid of these wonderful hooks 


Home-made Electrical Apparatus 


By A. M. Powell 


Three wonderful big books, chuck full of just the sort of information 
you have been looking for and at a price within reach of your pocket book. 
Each volume is printed on heavy paper, contains 75 pages and over 60 
illustrations, complete working drawings for making every sort of electrical 
apparatus. Written so you can understand them. The price is only 30 
cents per copy—practically the cost of publication. See partial table of 
contents below and order now. The supply is limited. 

Vol. | Contains trorking drawings and directions for making all sorts of Static Ma- 


ee porate Apparatus, Home-made Batteries, Storage Cells, Transformers, Recti- 
ers, etc 


Vol. 1§ contains working drawings and directions for all sorts of Voltmeters, Am- 


meters, Galvanometers. Switches, Rheostats, Telegraph Keys, Sounders, Telephones, 
Shocking Coils, Spark Coils, Experiments, etc., ete. 

Vol. IN¥ contains working drawings and directions for making all sorts of Dynamos, 
Motors, Electric Engines, Miniature Lighting Plants, Wireless Telegraph Apparatus, 
Tesla Coils, Wireles: Telephone, Electroplating, Experiments, ete., ete. 

Any one ‘of these wonderful books will be sent to you postpaid for 30 cents. 


COLE & MORGAN, Inc., Publishers and Booksellers 
P. O. Box 473, C. H. Sta., New York City 
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Combination Loose Coup- apparatus or inodels to specifications. furnish standard 
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. eial machine work, Tell us vour needs. 
Send 3c stamp for lit- JUNIOR EXPERIMENTERS 


erature which ts sure We are getting out a line of electrical and wireless 

apparatus especially for you. Each artiele is well 

made, practical and instructive as well as inexpensive. 
2082 Lexington Av. N.Y. Cat. E and code sent for 3c stamp. 

J F ARNOLD Established 1910 THE WILCOX LABORATORIES, Lansing, Mich. 
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any place in a large hall, nearly three- 


quarters of a horsepower, lighting incan- 
descent lamps, producing loug discharges, 
streamers, etc. One of my exhibits, which 
was particularly appreciated, was a coil car- 
ried on the head which, when resonantly 
excited, would develop streamers several 
feet long. 

“As regards that deplorable’ accident to 
the blimp in Chicago, of course a powerful 
wireless plant is capable of setting up, at a 
few hundred feet distance, elecitro-motive 
forces of such magnitude that if there is 
even moderate rise thru resonance, long 
sparks may result. Jn Colorado I drew 1- 
mch sparks between my body and an iron 
pipe buried in the ground about 100 feet 
from the laboratory. I think it perfectly 
practicable to produce an explosion by wire- 
less designedly at a considerable distance 
from a wireles transmitter, and I look upon 
the accident as very likely having been due 
to some such cause. By taking proper pre- 
cautions, however, it is possible to entirely 
eliminate this danger and I have devoted 
much thought to the subject, having early 
recognized the peril to such bags filled with 
hydrogen. According to my ideas, the ac- 
cident is not so much chargeable to the 
plant as to the neglect of proper precau- 
tions on the aérial vessel itself. Such a 
vessel has a considerable span and the guy 
wires, gondola and other metallic parts 
constitute a considerable capacity, so that 
an appreciable amount of energy can be de- 
prived from a wireless plant at a great dis- 
tance, as it is well shown in the ease with 
which messages are transmitted to, and 
received from, aérial! vessels. 

“Why do the naval and other authorities 
allow such forms of aircraft to use an ex- 
plosive gas like hydrogen? A short time 
ago the press was filled with the wondrous 
stories of how the U. S. Government ex- 
perts had perfected the manufacture of the 
new and non-inflammable balloon gas— 
helium, to such an extent that it was very 
cheap and readily obtainable in quantities. 
Funny, how these “new” inventions require 
so long a time to reach the public and those 
who need them. Helium, extracted from 
illuminating gas, is not new or wonderful 
at all. My friend, Sir James Dewar, 
showed me experiments with it over 20 
years ago.” 

How radio waves, even at distances of 
several miles, can cause sparks to occur 
among bales of cotton, baled with wire 
hoops, etc., is shown in one of the accom- 
panying illustrations. The cotton bale wires 
have currents induced in them every time a 
radio message is sent from the ship or in 
its vicinity. This induced current is prac- 
tically never strong enough to heat up the 
wire, but should one of these wires break 
and form a spark gap, then very often the 
induced current will cause a spark to jump 
the gap. That is enough to start a fire. 
Where wired bales are packed close to- 
gether in the hold of a steamer, in trains, 
or warehouses, here also radio waves are 
liable to cause fairly strong electrical oscil- 
lations to be set up by resonance in adja- 
cent loops on the bales, as the diagram 
shows. Result, a spark occurs, and an- 
other fire of “unknown origin” has started. 


M. George A. Leroy, a French chemist, 
in his municipal laboratory at Rouen, 
France, very ably demonstrated that wire- 
less waves could without doubt cause fires 
at a distance. His apparatus is shown 
schematically herewith. 


Mr. Leroy’s apparatus has been christ- 
ened by him the “Igniting Resonator.” The 
apparatus he used consists of a glass bulb 
having four apertures; one at either side 
and one at the top and bottom, respectively. 
The substance to be tested with this igniter 
resonator can be placed in the airtight 
glass compartment and the two electrodes 
very accurately adjusted by micrometer 
screws fitted to them. The transmitter 


comprises a spark coil giving a 15-to-20- 
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BUY THE BEST 


The Audion or V T Detector has been 
vastly improved in recent years. To keep 
pace with this improvement we have de- 
veloped the Amplifying Transformer to a 
degree hitherto unapproached. 

These Instruments are carefully made of 
the best materials obtainable. 

Ratio of Turns 4 to 1. 

Ratio of Amplification about 25 to 1 per 
step 

near Amplification Approx. 1000 Cycles. 

Price $10.00 Mounted. $7.50 Unmounted. 

If your Dealer cannot Supply you, 1tm- 
mediate delivery can be made direct from 
the factory. 
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plete catalog. 
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inch spark, which was connectcd with a 
spark gap, glass plate and tin-foil condenscr 
and a loop antenna or_ spiral comprising 
a few turns of heavy wire, about 2 feet in 
diameter. Several yards distant, Mr. Leroy 
placed his receiving coil or igniting reso- 
nator, which included a loop or heavy cop- 
per conductor about threc feet in diameter. 
The action on the device was similar to 
that of the Hertzian resonator, 1. e., when- 
ever the spark coil or transmitting helix 
were excited, allowing a spark to jump the 
gap, clectromagnetic waves were set up 
in the intervening ether, causing corre- 
sponding currents to be induced or set up 
in the receiving loop. As in the historic 
experiments of Hertz, this loop will gather 
sufficicnt energy from the etheric waves 
to cause a small spark to jump a gap con- 
nected across the terminals of the loop, as 
the accompanying diagram clearly shows. 


Mr. Leroy carried out many different ex- 
periments with his apparatus, placing the 
glass spark chamber of the igniting reso- 
nator in a bath of oil or vaseline, which 
can be heated when desired by incandes- 
cent lamps, etc. 


One of the most interesting experiments 
carried out by Mr. Leroy was that with 
miniature balcs of cotton, which wcre en- 
closed in jute wrappers and provided with 
iron wire bands, in the way cotton is ustu- 
ally packed ‘for shipment. “Spontaneous 
combustions in cotton warehouses and in 
shipholds loaded with cotton or similar 
material, are not always what they seem,” 
says Mr. Leroy, in describing his experi- 
ments and results with the radio igniter. 
One of the hoops encircling the bale of raw 
cotton may break or bccome loose under 
the action of shock or from some other 
cause, and the gap created by the breaking 
of the wire, forms a miniature Hertzian 
resonator. When a wireless station situ- 
ated in the immediate vicinity, or perhaps 
at some quite distant point, starts in to 
transmit (and the more powerful the sta- 
tion the more pronounced the effect and 
danger from fire of course), currents will 
be induced in the iron wire around the 
bales or othcr packagcs, and sparks may 
pass between the various metal members. 
Especially will they be inclined to jump 
small gaps in the wire which occur in the 
immediate loop. We may say right here, 
that to a layman all of this phenomena 
may seem somewhat far-fetched, and not 
within the realm of everyday possibilities, 
but anyone who has experimcnted with 
high frequency currents, as generated from 
even a small size oscillator, will at once 
be convinced that these effects can and do 
take place under most unbelievable condi- 
tions. Of course, one objection that the 
average electrical and radio reader will 
probably think of, is that if the cotton 
bales, et cetera, are placed in a steel vessel, 
that this metallic hull will act as a screen, 
and that the bales will not have any current 
induced in their wire loops, but while this 
may be partially so, in some cases it is not 
always so by any means; especially when 
the home transmitting station, such as on 
ship-board, starts in operating. In _ this 
case, the steel hull of the boat is charged 
whenever the transmitting key is deprest. 

The secret, if so we may call it, of the 
production of inflammatory sparks or dis- 
charges in metallic bodies such as here de- 
scribed, lies 1n the phenomena known as 
“resonance.” This means that the nearer 
the metallic members come in tune with 
the radio waves, the more pronounced the 
induction effects produced in any ‘instance. 
It is of course readily conceivable that a 
cargo of cotton bales presents many pe- 
culiar conditions of resonance, due to the 
varying capacities and inductances of the 
various loops. In fact, so obvious and pos- 
sible is this condition, that a wooden vessel 
carrying bales of cotton or other material | 
having wire or metal members to hold | 
them, and providing she is fitted with a 
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writing TALK—a revelation in typewriterdom! 
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reasons why these, and thousands of other 
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life, and in all four corners of the globe, 
prefer and personally use the Multiplex: 


President Wilson 
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King and Crown Prince of Sweden 
Caliph of Moroceo 
King and Queen of Norway 
William Dean Howells Cardinal Merry del Val 
Bertha M. Clay Sir James Matthew Barrie 
John Kendrick Bangs Walt Mason, Poet 
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It will show you how, with the Multiplex, you can 
put the force of emphasis into your typed matter—how 
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same convincing force that you use in speaking—an 
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Canceled Government Contracts | 


We have secured a large quantity of Small Motors, Generators and Charging Outfits. 
This material is new, stillin original cases and carries the full factory guarantee. 


«=, This is Your Opportunity to buy new, guaranteed 
_\. Electrical Apparatus of Standard Manufacture 
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Battery Charging | 
Outfits 


For use on 110 volt, A. C., 60 
cycle, single phase current only. 
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All outfits complete with switche 
board as cut shown. 
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Money Order. We 
will send C. 0. D. 
aubject to full ex- 
amination. 
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GUARANTEE 
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wireless station of even a few kilowatts, 
that the Editors would prefer to stay on 
land than go to sea on such a ship. 

One of the accompanying photographs 
shows how a great multitude of close oscil- 
latory circuits are provided unwittingly in 
all-framed or rigid gas airships, and even 
in the non-rigid gas airships there is usu- 
ally a sufficient amount of metal present in 
the gondola, wires and other fittings to 
form one or more resonant circuits, which 
may cause a spark at an imperfect joint 
or other gap. It should be remembered, 
as laboratory tests have demonstrated be- 
yond cavil, that it is not necessary to have 
a metal wire coil in spiral form in order to 
have powerful currents induced of suffi- 
cient strength to cause a spark to jump 
from it; a straight metallic wire, bar or 
even tools, lying within a few yards of a 
small high frequency coil, will pick up 
sufficient energy to cause sparks to jump 
from them, and they will sometimes glow 


with a vivid brush discharge when viewed. 


in a darkened room. 


NATIONAL INSTITUTE OF IN- 
VENTORS. 


The installation of the officers of the 
National Institute of Inventors, 118 Ful- 
ton Street, New York City, N. Y., was 
held at the Broadway Central Hotel re- 
cently, in the presence of 1,000 guests and 
members. After a very fine entertainment 
in which the well-known coloratura-soprano, 
Miss Edna Blanche Showalter, had ren- 
dered selections, and Miss Cecelia Born- 
stein executed in remarkable fashion her 
salome dance, the newly elected officers 


‘were installed. 


Addresses were given by Prof. Chandler, 
a chemist of international reputation and 
patent expert; Joseph H. Choate, Jr., who 
spoke of the founding of the Chemical 
Foundation, Inc., to which foundation all 
the German chemical patents had been 
turned over by former Alien Custodian, 
Attorney-General Palmer, and an address 
was made by Thomas Howard, executive 
chairman of the institute, on the severance 
and dissociation of the patent ofhce from 
the Department of the Interior, and the 
establishing of a Court of Appeals to pass 
upon patent litigation, He was presented 
with a medal for faithful services. Refresh- 
ments were served and the guests danced 
until the wee hours of the morning. 

The newly elected officers, to serve until 
1920, were L. J. Wing, President, pioneer 
inventor of exhaust fans; Carl Schonert, 
manufacturer of automobile accessories, of 
Newark, First Vice-President; Robert C. 
Lafferty, architect, New York City, Second 
Vice-President; George Julian Houtain, 
attorney at law, of 44 Court Street, Brook- 
lyn, Third Vice-President; Milton F. Wil- 
liams, manufacturer of pulverizers, St. 
Louis, Mo., Fifth Vice-President; W. H. 
Kennedy, Recording Secretary; Nathan 
Langer, Treasurer; Paul Revere Fay, one 
of the fighting Sixty-ninth, Executive Sec- 
retary, and R. Nerenstone, Assistant Execu- 
tive Secretary. , 

On the Board of Governors to serve 


for five years were elected: David Moss,. 


New York City; L. Kenner, New Orleans; 
Julius Glantz, New York City; Michael 
Quinane, Paterson, N. J.; J. M. Harding, 
New York City. 


AND WOMAN IS LUCKY TO MAKE 
ONE MATCH. 

One of our newspaper friends—the Ok- 
lahoma City Times—quotes us as follows: 

“The ELectRICAL EXPERIMENTER tells us 
that a man contains phosphorous enough 
to make 800,000 matches, and it might be 
added that a woman does well to make 
even one.”—(Yes, very well, we'll say she 
does! With shoes at $25.00 a throw, 
dresses at $100.00 a piece, and food—Ach! 
Hoover—the needle!! The thought of 
H. C. L. to-day gives us a fever of 114° 
in the shade.—Eb.) 
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Federal Audio Frequency 
am. Transformer 


The only Trans- 
former specially 
designed for Mar- 
coni and_= similar 
three - member in- 
temal Vacuum 
Tubes approved by 
leading experts. 


No. 226-W 
Type A 


PRICE 
$7.10 Each 





Aa 
FPR | 


Write for Bulletin No. 102-W. 


Federal Telephone & Telegraph Co. 
; Buffalo, N. Y. 


Distributors for Marconi Vacuum Tubes 





Common Battery 
Wall Telephone 


Complete wall telephone exactly 
like cut. Telephone companies all 
over the country use instruments of 
thls type. Each phone contains 
@ 1000 Ohm ringer, an induction 
coll, a switchliook, a receiver with 
hard rubber sliell, latest type 
transmitter, and a condenser or 
reslstance coil. Can be used as 
an extension in conjunction with 
your present telephone. We have 
a few which we are closing out at 
about one-third of regular price 
Steeles sccsleccrcvenstcaes $4.50 each 
with 1600 Ohm ringer same as 
above $4.75 each 
Send 5c in stamps for our big 
jllustrated catalogue showing 
scores of bargains in apparatus 
of interest to Electrical Experimenters, 


ELECTRICAL SPECIALTY COMPANY 


Dept. E, 128 So. Eleventh St., Philadelphla, Pa. 
Dept. E, 48-50 So. Front Street, Columbus, Ohio 
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Consolidated 
Radio Call Book 


Ghe Telephone Directory of the Sea 
No Radio Station Can properly operate without- 
a Call Book. The Consolidated Radio Call Book 
is the only complete book of its kind on the 
market today. Price ONE DOLLAR postpaid. 


Consolidated 
Radio Call Book Co., Inc. 


Dept. “B”. 41 Park Row. New York, N. Y. 
Only 450 copies left so ACT NOW 





AMERICAN ELECTRO TECHNICAL APPL. CO. 
235 Fulton Street, N. Y. City Tel. Cort. 3153 
BATTERIES—SPECIAL TYPE FOR AUDIONS 

. Detectors, Condensers, Variom- 
eters, Loose Couplers, Tuners, 
Bakelite, Brandes Head Sets, 
Army Head Bands, Binding 
Posts, Knobs, Levers, Sliders, 
Contact Points, Switch Knobs, 
ete. De Forest’s High-Class 
Mfg. Radio Parts on hand. 
Our Catalog ready Sept. Ist—send 10e for it. 


SUPERLATIVE 
RADIO EQUIPMENT 
THE BEST KEY IN THE 
COUNTRY 


10 Amp. $7.75—20 Amp. $8.25 
A three cent stamp will bring 
bulletins of this and other higher 
grade apparatus. 


The Radio Engineering Company 
22 St. Paul St. BALTIMORE, MD. 








Universal Radio System 


Up to the minute radio apparatus for pro- 
gressive users who can recognize quality. 


Send stamp for catalogue. 


Universal Radio Mfg. Corp. 


Dept. W Elmira, N. Y. 
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Experimental 
Mechanics 


By Samuel D. Cohen 
(Continucd from page 579) 





ing oil just above the work. A small brass 
pipe is soldered into the bottom of the can 
and leads down to a point just above the 
tap. By fitting a small valve or stopcock 
to the bottom of the brass pipe the amount 
of oil fed onto the tap may be regulated to 
any degree desired. In threading holes in 
this manner in the lathe, the tap is very 
easily backed out by reversing the shift 
lever on the lathe or counter-shaft, so as 
to reverse the direction of the chuck, when 
the threaded object will unwind itself from 
the tap. In performing this reverse opera- 
tion to remove the tap, the tail-stock should 
of course be backed away from the tap so 
that no pressure whatever is on the tap or 
otherwise the thread may be ruined, due 
to the tap being jammed into the threads. 
Holes often have to be tapt in very in- 
accessible locations and for such work a 
machinist usually provides himself with a 
long tap wrench. In fact a very good stunt 
for this work is to arrange a standard tap 
wrench, so as to fit several different lengths 
of threaded extension rods, and in this 
way such out-of-the-way holes can readily 
be threaded. (To be continued.) 
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Big Money for Boys! 
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pe ee 
ELECTRICITY 


There 1s a wonderful opportunity right 
now for boys who like electricity. Boys 
who are ambitious and will train them- 
selves in spare time can step into positions 
just as soon as they are ready. Good sal- 
aries are offered to start with splendid 
chances for rapid promotion. 


For 28 years the International Correspond- 
ence Schools have been training boys for suc- 
cess in electricity and over 200 other subjects. 
They will help you prepare right at home for 
a position in the line of electrical work you like 
best—or in any other work that appeals to you. 
Thousands of boys, through I. C. S. training, 
have stepped into fine jobs, but never were 
Opportunities so great as now, 


Let the I. C.S. help you. Choose the work you like 
best inthe coupon below, then mark and mail it today. 
This doesn’t obligate you in the least, and it will bring 
you information that will start you om a successful 
career, This is your chance. Don’t let it slip by. 
Mark and mail this coupon xow, 


— oa a OE TEAR OUT HER Foam cam = == om 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 6205, SCRANTON, PA. 


Explaln, without obligating me, how I can qualify for the 
position, or in the subject, before which I mark X. 


ELECTRICAL ENGINEFR 
Electrician 

Electric Wiring 
Electric Lighting 
Electric Car Running 
Heavy Electric Traction 
Electrical Draftsman 
Electrle Machine Deslgner 
Telegraph Expert 
Practical Telephony 
MECHANICAL ENGINEER 
Mechanical Draftsman 
Ship Draftsman 
Machine Shop Practice 
Toolmaker 

Gas Engineer 

CIVIL ENGINEER 
Surveying and Mapping 
MINE FOREM‘’N OR ENGR 
ARCHITECT 


OHEMIOAL ENGINEER 
SALESMANSHIP 
ADVERTISING MAN 
Window Trimmer 

C}Show Card Writer 

{] Outdoor Sign Painter 

[} RAILR OADER 
ILLUSTRATOR 
DESIGNER 
BOOKKEEPER 
Stenographer and Typlat 

(} Cert. Pub. Accountant 

(] Traffic Management 

{} Commercial Law 

[] GOOD ENGLISH 

(] STATIONARY ENGINEER 

{}) CIVIL SERVICE 
Railway Mail Clerk 
Textile Overseer or Supt. 
AGRICULTURE 








L| Archltectural Draftsman 
PLUMBING AND HEATING 
Sheet Metal Worker 


Navigator C] Spanlsh 
Poultry Raislog IC] French 
(_] Antomobiles _J Italian 


Name 





Present 
Uccupation 


Street 
and No. 








City State_ 


Look! Wireless Experimenters, Look! 


We have received a shipment of 5,000 
U. S. Army Standard Slanal Corps B 
Batterles for Vacuum Tubes, Type BA- 
2, 22.5 Volts at 60c each. Shipping 


weight 1 lb. 45 Volt 30 Cell B. Bat- ff 
terles wortb $6.00 at $3.50 postpaid. 9 
Also 1,000 Red Seal Batteries at 4 


for $1.35. Shipping wright 8 lbs. Aerial Wire 

compo: nded of copper and iron at 2 Ibs. for 

65¢ (200 ft. to 2 Ibs.). ehipuing, weight 3 Ibs. 

29.5 Volts Mazda C 2 Blue Daylight, Lamps, 150 Watts, 

15 Cells Nitrogen, at $1.65 postpaid. Add enough for 
cc postage and 8c for insurance, 


The H. S. Wireless Co. 164 Ross St., Brooklyn, N. Y. 
Also see Classified ads. for other articles we sell 


HOW 


would you like to have 
this ghastly warning 
hanging in your room? It 
will make your station 
or den look big and com- 
mand respect. It is the 
neatest sign made. Print- 
ed in bright red, with big 
bold letters on stiff cardboard 7%” x 1146”. Prite 20c, 3 
for 50e, postpaid anywhere. TPon’t- miss this opportunity. 
LEONARD BECK, Dept. 10, 102 Meridith Avenue, Arverne, N. Y. 
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The greatest future for youlvesin 


CHIROPRACTIC 


It is as a Doctor of Chiropractic 
that you have the greatest oppor- 
tunity of rising to a pre-eminent 
position in the struggle for eco- 
nomic security. No other profes- 
sion of the day offers such unlim- 
ited promise. And no other is as 
pregnant with possibilities for the 
suffering as well as for the prac- 
titioners. It is the nearest ap- 
proach to exact science that the 
art of healing has made. 

Become a Doctor of Chiropractic, 
and know what it is to be success- 
ful in alleviating human suffering, 
and in establishing yourself in a 


position of financial prosperity. 
Class Forming This Month 
Write for “Booklet X.” Information gladly 
furnished regarding our co-educational 
day and evening courses. 


New York Collegeof Chiropractic 
1414-16 Broadway New York, N. Y. 
Phone Bryant 6956-6957 
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AN EASY WAY TO 
MAKE MONEY -22:': 


content to 

plod along 

on a small salary. Be independent, Go in the tire re- 
eae business. One man says ‘“‘I made $60.00 the first 
ay,’’ Others average $200 to $500 a month. Very little 
capital needed. Jobs plentiful. ney motorist a pos- 
sible customer. No experience neede We teach you. 


SHALER Tire Repair Outfit 


Improved — Tread Method 
Used by Tire Manufacturers 

Does as good work as ae big high 
priced vpleenieine| outfits. A boy 
can use it. It’s the only vuleanizer 
that has Automatic Heat Control, and 
ean’t undercure or overeure a 'tire. 
uires no watching or regulating. 


FREE Book 


How to Open a-Tire Hepee Shop.” 
It tells how to make big money. 
Don't delay. Write quick. 


C. A. SHALER CO. 
2229 FourthSt, Waupun, Wisconsin 


‘be Poot fo Go 
a Bicycle 


Ay That is why in many ~ European 
pe one in evcry six persons 
\rides a bicycle. All armics use them 
fc NG by thousands. Itis the workman’s 
gg Strect car, with the cost of the 
Pe ee rides saved. A complete out- 
a door gymnasium that keeps 
c\ \\ a ai fit in mindand muscle. The 
3, Mead Cycie Company special 


/ Factory to Rider 


\ Vi Sales ao saves you #10 to 








Be ee 


SAE eT PH RRA wc Rear RR RR RS A 


SUTTER ee eo oa oc 
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1625 on the Ranger mocel 
. yen aa your ‘choice from 
aes cs, colors and sizes. 
0 Days EFree Trieland 
VE 1 head pays the Freight, 
Parts, Repairs, 
le TIRES at haif usual price, 
2 Don’t buy until you get our 
By Free Cataicg describing 
MB re the wonderful new offers, 
liberal terms and low prices. 

+ Write a postal now to— 


"CYCLE COMPANY 
DEPT. H1i07 CHIG AGO 


takes marvelous photos, afso other valuable 
presents, watches, air rlfles, moving pic- 
ture machlnes, talkIng machines, telescopes, 
t'pewriters. given absotutely free for sell- 
ing ovr art and religious pletures at 10c. 
Cond for 25, when sold send money and 
2 rece: ve premium. 


Wo SPENCER PUB, CO., 


ast Ne 


i in 


re vl 
PAYMENTS i i 


9 months to pay if | 

desired—at asmzll | 
advancs cvcr oF 
special casa prices. * 


MEAD 


WATCH 
CAMERA 










ae. 


Learn Watchwork, Jewelrywork and 


Dept. 301, Chicago 





: A fine trade commanding a goad sal- 
Engraving ary, and your services are always 
in demand. Address HOROLOGICAL Department, 


Bradley Institute, Peoria, Hi., for our iatest cataiog. 
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| To kurope im Three 
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fair, not to be compared with our passen- 
ger carrying types of lighter-than-air air- 
craft, which incorporate the important 
factor of having a “dead load” (crew, en- 
gines, fuel, etc.); this takes a very large 
proportion of the total lifting effort ex- 
erted by the balloon envelope. In _ the 
testing balloon the ratio of “dead lift” to 
the weight of the balloon itself is very 
much less, and if some of the gas originally 
put into the bag has to be dissipated by an 
automatic valve, to keep the balloon from 
bursting, there will still be sufficient gas 
left in descending to lower levels to sus- 
tain the recording instruments carried, ow- 
ing to two reasons, viz.: the greater free 
expansibility of the small, simple balloon 
of this type, whose diameter may have in- 
creased at the higher altitudes to four or 
five times its normal inflated diameter at 
sea level; and again due to the low ratio 
of the “dead weight” to the balloon weight 
proper. 


High Altitude Airplanes 


When it comes to operating airplanes at 
high altitudes several factors confront us. 
Some of these factors we have already 
mentioned in the foregoing text—such as 
increasing the wing-spread and the total 
exposed area of the wings; improving the 
thrust of the propellers by lengthening 
them and possibly increasing their specd; 
utilizing air-compressors for the pilot’s 
cab and carburetor systems of the engines; 
using “vacuum bottle” cabs for the crew, 
etc. Variable pitch propellers are being 
strongly advocated by altitude fliers now- 
adays, including Major Schroeder. These 
would seem to improve the climbing and 
propelling efficiency. 

As Mr. Harry E. Dey has pointed out, 
the reduction in the weight of the air 
falls off as we go up in the atmosphere; 
at say 3% miles altitude the weight of the 
air is about one-half that at sea level, and 
the resistance has reduced to approximately 
one-half also. The airplane at this level 
should therefore, as Mr. Dey also believes 
and states, be accelerated to double its sea 
level velocity, which let us consider as hav- 
ing been 200 miles per hour. Here then 
the plane should travel at 400 miles an 
hour. Some one objects, however, that 
altho this may be quite true, the supporting 


| power of the air has fallen to about one- 


half. True; it has decreased one-half for 
the former 200-mile-per-hour speed, but 
this loss has been neutralized by the i- 
creased velocity, 400 M.P.H., with the re- 
sult that the net buoyancy is the same as 
formerly. 

Reasoning on this basis of reduced weight 
and less air resistance at the higher alti- 
tudes, it becomes possible to attain some 


real hair-raising speeds in an airplane. For » 


example, if we consider the weight of 
the air at eight miles altitude to be but 
(approximately, to simplify matters) one- 
fifth of that at sea level, then the speed 
whith an airplane attaining 200 M-P ivtat 
sea level, would attain at this altitude 
(about 42,000 feet) figures to the astound- 
ing velocity of 1,000 miles per hour. Ac- 
cording to this method of reasoning, as 
followed by Mr. Dey, Europe is only a 
stone’s throw away from us, and we can 
call up Cousin John or Aunt ‘Kate in Lon- 
don and tell them to hustle over for Sun- 
day dinner. They'll be with you in your 
New York city apartment and raving over 
your wife’s salad, gust three hours later! 
1,000 M.P.H. divided into 3,000 miles=3; 
simple, ain’t it? Gad, tho, this is awful; 
our wife’s folks will all be with us every 
week-end! Get that!!! 


such a thing as “too much speed.” What?! 


You know there’s | 


October, 


Q. S. T. 


“All men having com- 
mercial licenses should 
report for jobs at once.” 


Big shortage of operators! 


Every student completing 
the course has qualified him- 
self to fill a position paying 
$85-$130 per month and keep. 


Short, thoro course — excel- 
lent laboratory. 


Dormitory — swimming pool. 
Call or write for illustrated booklet. 


Y.M.C.A. 


RADIO SCHOOL 


NEW YORK CITY 


1919 


Manhattan Branch: 


154 East 86th St. 
Tel. Lenox 6051 


Brooklyn Branch: 


Marcy Ave. Near B’way 
Tel. W’msburg 3800 


TIRES 


Size New Tube Price . 





SLIGHTLY USED 
STANDARD MAKE 


Size NewTube Price 

30x3 ..$1.85..$ 4.50 35x44. .$3.00. .$10,25 
30x3% .00.. 500 36x4%.. 3.50.. 10.50 
31x3% $ 5.50 COLO Neos eee a0 
32x8% 9.25. 6.00 SO XO eels 
3ix4 Zoe 6.50 37x5 . 4.00.. it 
32x4 240.. 7.50 

34x4 .. 2.70.. 8.50 Speclaj—Brand New 
34x44%4., 2.85.. 10.00 82x3%, Cord. .$12.25 





Order now. Shipment made the same day. 
$1 deposit required with each tire order, 
balance ©. O. D., subject to your examination. 
Specify whether you desire to have clincher or 
straight side tire. 


Special cash discount of 5 per cent if full amount 
accompanies order. 


CENTRAL TIRE & VULCANIZING CO., 


2309 S. STATE ST., Dept. E. E. CHICAGO 


¥2 Price $2.50 


ia Si NO MONEY’ 


Fam Col U OTe iba de de 





To prove that ocr blue-white MEXICAN DIAMOND ciosely 
resembles the finest gennine Sonth African Diamond (cost- 
ing 50 times as much), with same DATCLING RAINBOW- 
FIRE, (Guaranteed 20° yrs.) we wi'lsend this Ladies Solitaire 
Ring ae one carat gem, Cs ace Tce ee) for Hall 
Price to introduce, $2. 60 foe, War Tax 1l3e. Same thin 
bnt Gents. Heavy Tooth Be elcher Ring, (Cataloge Bree ro = 
for an 10, plus WarTax 15e. Mountings areonr finest1? 
old Blled. Mexican Diamonds are GUAR EED Prone 30 
Guar S. SEND NO MONEY. Just mail postcard or this ad., 
Fete size and we wll mail at once C, O. D. If not fully 
pleased, return in 2 days for MONEY BACK, Iess handling 
charges, Act quick; offer limited: only one to 2 customer, 
Write for FREE Catalog. AGENTS WANTED. 
MEXICAN DIAMOND IMPORTING CO. 
Dept. F-1 Las Cruces, N. Mex. 
(Exclusive controllers Mezican Diamonds) 


Get Bip Prefte This Fall. 00 to $200 CLEAR $ 
vi Month. 4 
Febebring: big demand for reliable HB Battery 

* service. Get your HB 500 watt Charger NOW. 
Recharges 1 to 8 6-volt batteries. Cost 10¢ to 
15c each, customer pays 75c to $1.59. No repairs, 
no burn outs or expensive renewals—steady. re- 

Easy to install and operate, no 


4 liah’e service 
mechanical knowledge require’l. 
Smal] Cash Payment Puts This 
Money-Maker In Your Shop. 
Balance on easy monthiy terms. 


Profits easily carry payments. 
Absolute Monev-Back Guns 


Start NOW to build your own Per oe 
manent, profitable bustness. B he py 
vou, Tear out this ad and mail TO. me 
DAY for information, (mh. 


HOBART BROTHERS COMPANY 
Box 101E Troy, Ohio 
Succesaful Mfrs. Since 1898 








You benefit by mentioning the “Electrical Experimenter”’ 


WWww.americanradiohistorv.com 


when writing to advertisers. 





October, 1919 


And think of inviting your Aunt Kate or 
Cousin Myra, from London to make the 
aérial trip over the pond in three hours! 
Did you think of the catastrophe that 
might await you?! No? Well, listen Les- 
ter: your aunt, and the rest of the family 
tree hailing from “dear ol’ Lunnun” would 
be eating your “dinner” at their “supper 
time,” and the Sunday visitor from Lon- 
don! Can you imagine him arriving on 
the morning (at New York) aérial boat 
at 7 o'clock A. M. He left London at 9 
o’clock, traveled over in three hours, which 
makes it 12 o’clock noon by his turnip; 
wherefore, and hence—Mr. England would 
have to sit down with you and eat his 
breakfast all over again, and at “dinner 
time,” at that. It’s not as bad as it sounds— 
the sea air would make it possible. 


The Story of Rohlfs—New American 
“Altitude Flier.” 


Among other things, Roland Rohlfs, the 
new American altitude record holder, re- 
cently stated: 

“T shall take every precaution on my 
next trial. In order to obviate the trouble 
I had in keeping my motor warm shutters 
will be provided, and the gasoline pump, 
which became airbound, making it neces- 
sary for me to pump by hand nearly two 
hours, has been adjusted. I shall also 
make more careful selection of the gaso- 
line I use. In my last attempt I used a 
high test gas and I failed to get within 200 
revolutions per minute what I got the first 
time. 

“T shall also wear more clothing. My 
hands got very cold, in spite of the fact 
that I had on several pairs of gloves and 
mittens. I shall also try more oxygen, for 
on both my flights my supply has given 
out. I always try to be as sparing as pos- 
sible, not using it until I reach approxi- 
mately 23,000 fect. 

“What is the purpose of altitude flights? 
I suppose most people think they are made 
merely to satisfy the vanity of the pilot or 
the airplane designer—something like the 
automobile speed race. Not at all. It has 
a distinct scientific value. It gives inval- 
uable data to the meteorologist and will be 
of infinite value when the time comes for 
the establishment of air lanes of travel for 
airplanes. 

“At the present time our knowledge of 
conditions is based largely on observations 
made from kites and from balloons, but 
these are stationary and, for the most part, 
the information gained is applicable only 
to localities in which the tests are made. 
With the airplane one can cruise about in 
the thin upper strata of the air and actu- 
ally chart the conditions that can be ex- 
pected to prevail there. It will enable us 
to make certain lanes of travel for airplanes 
of various types, say the upper levels for 
the specdier planes and the lower levels 
for the slower going machines. 

“We also get valuable information con- 
cerning the kind of planes and motors that 
will have to be built for use at various air 
levels. It gives us data concerning the way 
motors act under certain conditions and at 
-certain levels, how the machine maneuvers, 
what sort of wing construction is neces- 
sary. 

“It also gives us valuable medical data 
concerning the effects of different altitudes 
on different people. 

“It is almost impossible for us to con- 
ceive that six miles above one of our bath- 
ing beaches, six miles above cities where 
people are sweltering in the heat, the tem- 
perature is twenty-five degrees below zero 
and that a wind of from 100 to 200 miles 
an hour is blowing. That tnformation in 


ELECTRICAL EXPERIMENTER 


Let This Faculty of Specialized Experts 
Train You for Electrical Success 


All are specialists in their professions—have had years of practical experience 
in addition to their scholastic attainments. Through the direct aid and personal 
attention of this well selected faculty you will forge rapidly ahead in the great 
electrical field. 


All Branches of Electricity 


are taught quickly, thoroughly, efficiently here. The maximum of education at the 
minimum of time and expense. 


School of Practical Electricity—1 Year Course 


Trains you to become a master electrician. Fully equipped laboratories, latest 
modern electrical installation. Fifteen years of continuous specialization in one 
branch—ELECTRICITY. This standard up to the minute course especially de- 
signed for us has proved its value through the trained men produced. 


Institution of Electrotechnics—Junior and Senior Course 


Trains young men of either eighth grade or part high school education for 
entering a brand new profession. A rapidly increasing demand for men to fill 
high salaried positions. Course also prepares for entering College of Electrical 
Engineering, Junior Division (1% yrs.) open to 8th grade graduates. Senior 
division (1% yrs.) for students with seven high school credits. 


School of Mechanical 
& Electrical Drafting 


One year course. No special educational re- 
quirements for entrance. Train to become an 


Clip Here 


School of Engineering of Milwaukee, 
121-373 Broadway, Milwaukee, Wis. 
Gentlemen: — Please send me, wi‘hout 


“‘Yhoto-Story’’ and full 
courses marked. 


expert in a great and growing profession. 

“Earn While You Learn” if you Hke. Ath- Electrical Engineering (B.S. Degree 3 Yrs.) 

letics. Glee Club. R. O. T. C. (optional). Electrotechnician Course 6-Month Trade Courses 
Students Fraternity House with board and 1 Yr. Praciical Electricity Home Study Courses 


room at cost. 


SEND NOI 1 Yr. Electrical & Mechanical Drafting 


For latest bulletins and booklet ‘’Succeed EN EUTID Go oho se cetaliste consecrate ore ene tere eee ere 
Through Electricity.’’ Addr 
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BUSH PASSENGER CARS 


The Bush Car for 1919, in the Licht Four {fs anequaled fn galoe 
auywhere iS year, Think of a car with ell the modern refiuemeuts which 
includes iu its equipmeut the Boyce Motor Meter, for instance, et prices modest 
in the extreme. The Bush method of marketing the Bash Motor Car not only 
gives the owuer a hettercartheuhe usually gets, hut the Bush method of sales 
gives the user the henefit of high quality at low price. We list helow some of 
the hig things—the hich grade features—that go into the Bush Car for 1919. 
Full Floating RearAxle Willard Batteries 
Two Universal Joint Drive Timken Roller Bearings 
116-Inch Wheel Base Plate Glass Rear Windowsin Top 
Copper Radiator | _ Light Weight—2450 lbs, 
Electric Lighting and Starting (2 unit) 

The hest material ohtainahle—the very highest quelity_constructiou eoupled with 
what every one knows tohe good equipment, such es Willerd Batteries and Tim- 

eu Bearings, insures long life to the Bush Car eveu under unusually hard service. 


There is a Money-Back Guarantee Goes with Every Bush Automohile to 
show you we mean just whet we say ahout the quellty of this car and to prove to 


‘BUSH TEMPLE, CH ICAGO you that your confidence in us willnot he ehused. Onr Guarantee is in writing. 


What 19¢ sin, YOu 













4-cy}. Lycoming Motor—37 H. P. 


For nearly five years the Bush Car has 
been doing heavy duty all over this 
country. It’s sold by mail only—we do 
not have distributors. Our Proposition 
1 is liberal beyond your expectations. It 
contains a good selling profit for you. 
Get ALL the information quick. Write 
at onceto J. H. Bush, Pres., Dept.m-t5 


BUSH MOTOR CO. 
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Nation's Capital 


Pathfinder 13 






Washington, the home of the Pathfinder, 
has become the World’s Capital and read- 
ing the Pathfinder will be tike sitting in 
tha inner council with those who will mold 
the world’s destiny for thenext generation 


itself will be important when commercial 
aviation gets to be a regular thing. With 
all this information at hand, thnk how 
easy it will be for us to go up in a specially- 
(Continued on page 599) 


weeks ou trial. The Pathfiuder is an illustrated weekly, published at the Na- 
tion’s center, for the Nation; a paper that prints all the news of the world and 
tells the truth and ouly the truth; uowinits 27th year, This paper fills the bill 
without emptying the purse; it costs but $1 a year. Ii you wautto keep posted 
on whatis going on inthe world, at the leastexpense of time or money, ae is 
ff you 
aper aud we 
ox 76 ,Washington, D.C. 


your means. lf you want a paperin your home which is sincere, reliable, entertaining. wholesome, the Pathfinder is yours. 
eae a paper which puts everything clearly, fairly, briefly—here itis. Send 2Sc to showthat you might like sucha 
will send ths Pathfinder 13 weeka. The 15¢ doea not repay us; wo are glad to investin new friends. Pathfinder. 
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The only way you can become an expert is by doing the 
very work under competent instructors, which you will be 
called upon to do later on. In other words, learn by doing. 
That is the method of the. New York Electrical School. 


Five minutes of actual practice properly directed is worth 
more to a man than years and years of book study. Indeed, 
Actual Practice is the only training of value, and graduates 
of New York Electrical School have proved themselves to 
be the only men that are fully qualified to satisfy EVERY 
demand of the Electrical Profession. 


The Only Institution of the Kind 
in America 


At this “Learn by Doing” School a man acquires the art 
of Electrical Drafting; the best business method and ex- 
perience in Electrical Contracting, together with the skill to 
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New York Electrical School, 
59 W. 17th St., New York, N.Y. 


Please send FREE and without obligation I 





to me your 64-page book. 
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Master Electricity By Actual Practice 


install, operate and maintain all systems for producing, trans- 
mitting and using electricity. A school for Old and Young. 
Individual instruction. 


=~ 


Over 5,500 Graduates are Successful Men 
in the Electrical World 


No previous knowledge of electricity, mechanics or mathematics is 
necessary to take this electrical course. You can begin the course 
now and by steady application prepare yourself in a short time. You 
will be taught by practical electrical experts with actual apparatus, 
under actual conditions. : 


Special Automobile Ignition Course 


We have just installed a special. automobile ignition course for 
auto mechanics, garage men and owners. The course covers con- 
pletely ignition, starting, lighting and other electrical equipment in 
connection with automobiles, motor boats, ete. 


Let us explain our complete courses to you in person. If you 


can’t call, send now for 64-page book—it’s FREE to you. 
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To Europe in Three 
lrilours 
(Continued from page 597) 





constructed machine, the body built per- 
haps on the principle of the vacuum-botile, 
take advantage of the 200-mile-an-hour 
wind which prevails from the east, and land 
in Europe in half a day. Because, with a 
wind of that velocity, you can conserve 
gasoline and simply let the wind blow you 
where you want to go. You can get the 
wind-direction at various levels by means 
of observation kites. 

“Speeds greater than we have ever 
thought of will be attained and commercial 


aviation will take advantage of them 
sooner or later.” 
Rohlfs flew a Curtiss Wasp biplane 


equipt with a twelve-cylinder 400 horse- 
power Kirkham motor. The | biplane 
weighed 1,900 pounds and had a wing span 
of 32 feet and half an inch and measured 
23 feet over all in length. He tried out the 
climbing powers of the machine in an un- 
official flight, in which he reported reaching 
a height of 31,000 feet. Numerous wit- 
nesses were called after his official altitude 
climb, to make the flight official, and the 
barograph was signed by Major J. T. Roes- 
sel, Major H. F. Miller, Lieut. Col. W. L. 
Moose, Jr., Captain A. F. Simonin, Colonel 
Archie Miller, Augustus Post, on behalf of 
the Aero Club of America; John T. Tar- 
box, Secretary of the Aero Club of Amer- 
ica, and the pilot himself. 
New Altitude Record with Passenger. 
A new world’s altitude record of 30,000 
feet is said to have been establisht for an 
airplane with passenger by Lieutenant 
Weiss, the pilot, and Mechanician Begue, 
according to a message from _ Paris 
dated August 13. The flight, which took 
fifty-two minutes, was made at Villacou- 
blay, near Paris. The aviators’ instruments 
showed that they experienced a_ternpera- 
ture of more than 25 degrees: Fahrenheit 
below zero. The official fgures on the as- 
cent will be made public later. 





ELECTRICITY STEERS BLIND 
MAN. 


(Continued from page 530) 


Not only is it possible to set the compass 
by touch or by sight so as to travel due 
north, south, east or west, by the four 
notches in the adjustable lid, but it 1s also 
possible to set the compass so as to main- 
tain a course in any given direction. This 
is accomplisht by setting the compass so 
that the point on the compass which would 
point north with the needle when the in- 
strument is in a natural position is pointed 
in the direction desired. The two contact 
pins are then dropt over the compass needle 
by means of the lid or cap. 

It is difficult for men traveling in the 
woods or on the desert to maintain a set 
direction. But with the direction indicator 
attached to his belt, the wearer could set 
the compass before starting out—changing 
it when he desires—and-it would warn him 
every time he deviated from the determined 
course. 

The instrument.can be used on boats to 
automatically maintain a desired course, 
and this development is being worked out 
by its inventor. It would also be prac- 
ticable for aircraft. Instead of sounding 
an alarm, the device would result in throw- 
ing over a rudder, and the boat or aircraft 
would at once resume its predetermined di- 
rection. Especially valuable would the de- 
vice be for torpedo or bombing craft that 
are automatically controlled, says its in- 
ventor. 


- Contributed by 
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easily you can master Chiropractic and how successfully 
you can treat disease by this modern drugless healing method. 

any point along the spinal column and how to relieve it. 
than ever because the tide has turned etrongly in favor of drug- 
lease healing. Right now the demand for Doctors of Chiropractic 
The American University method 
of teaching enables you to study by 
one aim will be to make you successful. We will work whole-heartedly 
with you to advance your interest; so that in a short time you, like 
The success Of Chiropractors in many cases has come so quickly as to be 
almost startling. And yet, it is not to be wondered at when you consider the 
are ambitious to make money, increase your social standing and be ‘‘some- 
body,’’ our course 


ELECTRICAL EXPERIMENTER 
These charts show the different pain and nerve areas of 
the body. The science of Chiropractic is based upon the well 
Advanced Science of Spinal Adjustment 
is far greater than the supply. 
/d 

4 Learn at Home ofteach 3 
¢ mailorin class and obtain a com- 
plete mastery of Chiropractic in 

thousands of Chiropractors, can earn a good income, 

constantly increasing number of intelligent, thinking people who are now con- 
vinced that Chiropractic is the common-sense and really scientific way torelieve 
meen reneactic [ ST ee oo  < eeegemeecgce et ewe 

Miiecpesal prell: AMERICAN UNIVERSITY 


~ I hi W 
This is a small reproduction of one of 22 mag- 
(ar) nificent charts all of which we want to send 
> knows. principle that when there is bone pressure on a trunk 
nerve where it leaves the spinal column there will be pain in the 
area it controls: and that by relieving the pressure the pain is ban- 
The great profession that within the past few years has taken 
the longest forward strides ever known in the history of drugless 
healing. 1t has called to its ranks thousands of ambitious men and 
2 
In Spare Time the shortest time consistent with 
thoroughness, while you hold your position. You can pay on easy 
terms. From the day you enrol] your instruction will be under the 
There are many instances of Chiropractors earning from $3000 to $5000 
a year, Some upwards of $10,000. Dr. M. D. Moore, of Kentucky, re- 
ports an income of $9,000 a year. Dr. L. H. Roche, New Jersey, $5,000; 
A pain and disease and who, therefore, demand the eervicee of Chiropractors. 
NOW-—Y G O 
— Your Great Upportunity 
Why not qualify now for this splendid profession that offers such re- 
No special preli- 
quired” You Gvadg. | Manierre Bldg., Dept. 564 Chicago, Ill. 
Without cost or obligation send me by mail, your 
new illustrated, 72-page book and your Free Charts 


you ABSOLUTELY FREE, just to show you how 
ished. Chiropractic teaches you how to locate nerve pressure at 
women from every walk of life, Today it is calling more insistently 
personal directidn of a splendid faculty of Chiropractic experts. Our 
Dr. Hanna, of Kentucky, over $5,000 yearly. 
markable possibilities for making you prosperous and independent? If you 
ate with the degree 


of D. C. (Doctor of 


Seren. Chiropractic), receive offer. 
= handsome diploma, 
FREE, and are ready at once to open your office. 
offer at once. Regular value 
Name ereeeee ee eOeeeGeaaaaee @eeseereeeeeeeeneeet ate @ees * 


; $31.50. Many of these charts 
are handsomely lithographed in life-like colors. Mail coupon 
and get all the facts. We will send you our beautiful new 
illustrated book, full particulars regarding course, easy terms, 
together with free charts offer immediately. Don’t put it off 
—maijl coupon or send your name on a postal card—today. 


AMERICAN UNIVERSITY 


Manierre Bldg., Dept. 564 eueesetracanunee 
Learn Public Speaking 


IO Lessons FREE 


Write— quick—for particulars of this extraordinary offer; an opportunity you will never 
forget if you take advantage of it. Ten lessons in effective public speaking absolutely FREE to those 
who act promptly. This offer is made to introduce our course in localities where it is not already known. 


NEW, EASY METHOD ,FREELEsson cou 


FREE LESSON COUPON 
We teach you by mail to talk before club, lodge, board meetings. re- NORTH AMERICAN INSTITUTE 
spond to toasts, make political speeches, ete. Become a powerful 


ond to, tos ue pe re recone a Pe 7447 Manhattan Building Chicago, III. 
and convincin er, overcome stage fright. easy Sones : : = 2 
andaimple. Do not let this chance escape you. ’ T am interested in your course.in Effect:ze Publie 


Speaking and your offer of ten lessons free. Please 
SEND THIS FREE COUPON 


send full particnlars, This request places me under 
This special offer of Ten Lessons Free 1s made strictly for Introdnctory no obligation of any kind. 
purposes and fora limited time. Write now before it expires and 
recoive ful] particulars by return mail, No oblivation. Simply 
teer off and mail this free conpon. Dept. 7447 
NORTH AMERICAN INSTITUTE, Manhattan Blis5., Chicago 

Address Pe eee eeeossseeese teovreet ene Ceoeotenseese 


Law Scholarships FRE 


Write now— quick for particulars of this great publicity offer—a tremendous — positively tremendous 
opportunity for the ambitlous man. Tultion absolutely free to those who act promptly, to Introduce our new 
copyrighted easy method of instruction. Prepares for bar or business. Most practical and authoritative 
non-resident course. Endorsed by bench and bar. Scholarship students pay only nominal expense 
of text and postage. Write for particulars. No obligation. This Is a once in a life-time proposition 


AMERICAN CORRESPONDENCE SCHOOL OF LAW 7447 MANHATTAN BLOG. 


Street No. or R.F.D 
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hnixeeNsIVEELECTRIC Power I~ 


a - 
The wonder of the twentieth century inexpensive. electric power, this is possible with our new 
electric power system, a newideain electricity. With the aid of our instruction and chemicals 
you can make and install a power battery as shown in thé illustration, absolutely safe and sim- 
ple. Stop wasting money on buying batteries, install the new electric power battery. Itis not 
an acid or dry battery, it is a new combination of wet and dry elements which produce electric- 
ity. These batteries are powerful and cheap to operate, they produce a direct current of more 
than 20 volts, cheaper than any other form of hattery. They are wonderful for operating all 
kinds of experimental work, for lighting purposes and for many other uses where electric 
current is needed. Any user of batteries knows the value of an inexpensive high voltage 
electric current. These batteries should be in every home, office, shop and factory, no 
matter how small a current is needed; to reduce or raise the current of the battery, simply 
move the volt regulator on the switch hoard. The beauty of these power batteries is, that 
they do not evaporate or lose current when not in use, therefore, with every day use recharg- 
ing the battery is necessary about every month or so, it cza be recharged at home in a few 
minutes, no electricity or machinery is required for this operation, recharging material can 
usually be obtained around your home or can be hought for < fewcents. These batteries when 
charged weigh about 84 pounds and if properly installed will last for years. Each hattery 
making outfit consists of a completely wired switch bocrd, battery connectors, wire, instruc- 
tions and plan for making, installing and recharging the battery and complete chemicals, 
Special Introductory price, $1.CO, prepaid. Outside the U. S., $1.25. 


MODEL TELEPHONES*299 


The most useful and Inexpensive wall telephones yet developed. Good use can he found for a set 
of these telephones in many homes, and in office, store or shop, iudoors and outdoors; they save 
many steps and much time. You can easily install these new model telephones and have 
your own private line with no operators to bother or listen to your conversation. They are thor- 
oughly practical and per diealle a‘] around telephones. Their construction is simple and neat, 
nothing to break or to get out of order, a caild can operate them with 
ease, they will give satisfactory service at any distance up to 5 miles, 

AA and even at that distance the voice will be perfectly plain and under- 
. standable as with the regular commerclal telephone. These new 
model telephones are electrically operated, two batteries will operate a set of phones for along 
time, the cabinets are made of polished oak and finished with a durable varnish and fitted with 
excellent receivers and transmitters, fine workmanship and construction throughout, guaran 
teed to operate under all conditions. We are offering the New Model Telephones at an excepe 
tlonally low price. Each telephone set consists of two New Model Telephones, calling system, 
wire, instructions and diaeram for installing. Special price to introduce $2.00, prepaid. Outside 
the U.S, $2.25. FREE—We want every reader toown a New Model Telephone set, so we are 
going to give away a 2-cell battery FREE to every purchaser of a New Model Telephone Set. 
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ELECTRIC LIGHT |IN YOUR HOME*I% 


: . 'D 9 
The latest electric light, no batterles to buy or electric Mi bills to pay. Anyone can install and ee” 










maintain this midget electric light. Safe, simple and inexpensive. No more smoke YA 

and smell, no wicks or oil, no chimneys to clean or break, just as safe in the , | | oe 
barn, garage and clothes closet as in any open YON room, always ready for use, 

day or night. A touch on the switch and , \ you instantly have a bright 


electric light. No matter where you live this hgbt can be installed. It is not affected by heat or il 

cold. Many homes kave installed this electric light in their halls, closets, pantries, barns, sheds, 

cellars, garages, etc., with good results. Jtis anextremely useful light which no household should be < 
without. The reason for this bright electric light is that the lighting bulb is fitted with a | ae 
drawn Tungsten filament wire which is much more efficient and durable, besides giving a 300% in- 

crease In light as compared with the ordinary carbonlamp. The power system furnished with this lighting . 
outfit is somewhat similar to the clectric power battery described above. Tach electric light outfit includes. 
the following: Complete directions andolane! copper wire, insulated wire holders, knife switch, drop light 
fixture with sockct, friction tape, battery protector, maroon shade, national mazda globe. Our dry battery 
compound, which assists in renewing and supplying the current and onr current renewing system with which 
you can renew the current at home without expense. With every day use one recharge usnally lasts two to 
three weeks. This electric lighting outfit is undoubtedly the most practical and durable electric light of low 
cost and long service ever devised. Special price to Introduce these electric Ilghtlng outfits $1.00, prepaid. 
Outside the U.S. $1.25. 
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@ur Gusrantee—i is our intention that every article described above will reach you exactly as described, that 
it will satisfy you perfectly, that it represents full value for the money you paid or we will refund your money. 


Just to introduco our new line of goods we are offering them at these greatly reduced pilces. We only have a limited 
number of the above described goods at these prices. Order now, direct from this ad. We guarantee safe delivery 
any where for additional 10 cents on each item. 
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YOU HAVE A BEAUTIFUL FACE 
BUT YOUR NOSE? <== 











BEFORE AFTER 
Ii THIS DAY ano AGE attention to your appearance Permit no ane: Seer you poo ng otherwise; eae i 
; cessity if ¥ ) ke the most injure your welfare! pon the itupression yuu constant- 
Eee On Geers ee Sacer Use ae ly make rests the failure or success of your life. Which 


outoflife. Not onlyshould youwish toappear as attrac- : é 
tive as possihle, for your own self-satisfaction, which is tL oe aioe gesting im ol Mt Mrs 
alone well worth your etforts, but you will tind the world without operation, quickly, safely and permanently. Is § 
in general judging you greatly, if not wholly, by your pleasant and does not interfere with one’s daily occu- 
*‘looks,’’ therefore it oays to ‘‘look your best’’ at all times. pation, being worn at night. 


Wrile today for free booklet. which telis you how to correct ilinmkaped noses without cost if nol satisfactory 


M. TRILETY. Face Specialist K-1283 Ackerman Bidg., Binghamton, N. Y. 





ALL THE PARTS AND PLANS 


Mvdel A, $1.00, Model B, $1.60. 
Completed Model, A, $1.50, B, $2.00, 
Made like a SKEETER, no other will fly«s 


Ko othe can DEAT be, al otherason? | By our PROFIT SHARING plan watchmakers earn 
Maiden so NIFTY, filer pehosh’s ok] | from $40 to $80 per week and the demand for com- 






s Pn x k. 
Prepaid—Don't send stamps. petent men is greater than the supply. Write for free boo 
CHICAGO SCHOOL OF WATCHMAKING, 
NIFTY Nu--cTY & TOY CO. Nowark, N. J. ! Dept. 30, 190 N. S‘ate Street, — Chicago. 
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My Inventions 
By Nikola Tesla 
(Continued from page 556) 





this is also true, and perhaps more so, of 
certain defects in the brain which deprive 
the automaton, more or less, of that vital 
quality and cause it to rush into destruc- 
tion. A very sensitive and observant being, 
with his highly developed mechanism all 
intact, and acting with precision in obedi- 
ence to the changing conditions of the en- 
vironment, is endowed with a transcending 
mechanical sense, enabling him to evade 
perils too subtle to be directly perceived. 
When he comes in contact with others 
whose controlling organs are radically 
faulty, that sense asserts itself and he feels 
the “cosmic” pain. The truth of this has 
been borne out in hundreds of instances 
and I am inviting other students of nature 
to devote attention to this subject, believing 
that thru combined and systematic effort 
results of incalculable value to the world 
will be attained. 
Dr. Tesla’s First Automaton. 

The idea of constructing an automaton. 
to bear out my theory, presented itself to 
me early but 1 did not begin active work 
until 1893, when I started my wireless in- 
vestigations. During the succeeding two or 
three years a number of automatic mechan- 
isms, to be actuated from a distance, were 
constructed by me and exhibited to visitors 
in my laboratory. In 1896, however, I de- 
signed a complete machine capable of a 
multitude of operations, but the consum- 
mation of my labors was delayed until late 
in 1897. This machine was illustrated and 
described in my article in the Century 
Magazine of June, 1900, and other period- 
icals of that time and, when first shown in 
the beginning of 1898, it created a sensa- 
tion such as no other invention of mine 
has ever produced. In November, 1898, a 
basic patent on the novel art was granted 
to me, but only after the Examiner-in-Chief 
had come to New York and witnesst the 
performance, for what I claimed seemed 
unbelievable. I remember that when later 
I called on an official in Washington, with 
a view of offering the'invention to the 
Government, he burst out in laughter upon 
my telling him what I had accomplished. 
Nobody thought then that there was the 
faintest prospect of perfecting such a 
device. It is unfortunate that in this pat- 
ent, following the advice of my attorneys, I 
indicated the control as being effected thru 
the medium of a single circuit and a well- 
known form of detector, for the reason 
that I had not yet secured protection on 
my methods and apparatus for individual- 
ization. As a matter of fact, my boats 
were controlled thru the joint action of 
several circuits and interference of every 
kind was excluded. Most generally I em- 
ployed receiving circvits in the form of 
loops, including condensers, because the 
discharges of my high-tension transmitter 
ionized the air in the hall so that even a 
very small aerial would draw elcctricity 
from the surrounding atmosphere for 
hours, Just to give an idea, I found, for 
instance, that a bulb 12” in diameter, 
highly exhausted, and with one single 
terminal to which a short wire was at- 
tached, would deliver well on to one thou- : 
sand successive flashes before all charge of 
the air in the laboratory was neutralized. 
The loop form of receiver was not sensi- 
tive to such a disturbance and it is curious 
to note that it is becoming popular at this 
late date. In reality it collects much less 
energy than the aerials or a long grounded 
wire, but it so happens that it does away 
with a number of defects inherent to the 
present wireless devices. In demonstrat- 
ing my invention before audiences, the vis- 
itors were requested to ask any questions, 
however involved, and the automaton 
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NEWS-WRITING PAYS 


The WHITNEY COURSE IN 
JOURNALISM quickly and thorough- 
ly develops your latent ability and 
prepares you for this fascinating 
work. Highly recommended by au- 
thorities. Cost moderate; terms easy. 

Send for Prospectus giving full 
particulars and outlining every subject 
taught. 


American Institute of Journalism 


“‘A Newspaper School Run 
by Newspaper Men” 


Dept. E, 22 Hawley St., Boston, Mass. 












Become a : 


MOTION PICTURE OPERATOR 


Prepare yourself for an all-year-round, steady, 
well-paying position; salary $30 weekly and up- 
ward; cost of instruction, $15; $5.00 will start 
you. Day and Evening Classes. No charge for po- 
sitions secured. 


Moving Picture Operators School 


644 8th Ave., Near 42d St., New York 
AVIATION 


Information a R J a 


Send us your name and address tor tuil intormation regarding 
the Aviation and Airplane business. Find out about the many 
hee opportunities now di and how we prepare you at home, 
uripe Spare time, to qualify. Our new book ‘'Opportunities In 
the Airpiane industry’ also sent free if you answer at once. 
AMERICAN SCHOOL OF AVIATION 
Dept. 8037 431 S. Dearborn St. CHICAGO 











































Bewitching Pictures! 


Exact reproductions from original 
Photogrephs, alresdy for mounting end 
framing. 1€ you are a lover of the beauti- 
ful in art, here is just what you have long 
waoted. for a short time we mske a special 
introductory offer, as follows: Send 25c end 
wé_wili send you elght selected beeuties 
and our beautifully illustrated catalog. Af- 
ter seeing the ssmples you will want more. 


PARIS NOVELTY COMPANY 
Dept. P. 1, 26 E. Adems St. Chicago 





A simple, safe home treatment—15 
years’ success in my _ practice. 
# Moles (also BIG growths) Dry Up. 


Ask for Free Booklel of Full Particulars 


WM. DAVIS, M.D. 
) 4140StateStreet Perth Amboy,N.J. 






BE HAPPY !! 
YOU NEED NOT 


STAMMER 


Many have been cured by my system. Complete cure 
in from four to five weeks’ treatment. Terms aceord- 
ing to arrangements, 

Write or call for details and references. 


CHARLES PFERDMENGES, 
25 E. Washington St. 
Tel. Rand. 3431 


Chicago 





COMMERCIAL ART 


” Leading Art Managers—the men who 
know—recommend wus and employ our 
} students. We will guarantee to make you 
| successful—Learn at bome in your spare time 
—or in our resident echool—Day or evening. 
Write for FREE illustrated catalogue. 
COMMERCIAL ART SCHOOL 

703,116 So. Michigan Ave., Chicago. tl. 














“Hang Your Own Lighting Fixtures” 


One Light Bracket $1.05—4 Light Shower $6.15 
Semi-Bowls $5.85—Plate & Ball 85c, complete 
with glassware, Wired, Fine finishes. Send for 
Photos complete line. 


ERIE FIXTURE SUPPLY CO, 
Erie, Pa. 


LUMINOUS WATCH, tells 
4 time in dark, guaranteed 2 

years, also other valuable pre- 
sents, cameras, airrifles, talk- 
ing machines, typewriters, tele- 
ii] Bcopes, given absolutely free 
for selling our art snd religious 
pictures at 10c. Send for 25, 
when sold, end money and re- 
ceive premiu 

SPENCER PUB. CO. 

Dept. 303 Chicago 


Beek REESF rom 
























Results GUARANTEED or 
NO PAY. Write for full particulars. 
Sutherland Course, Educational Bidg., 70-5th Ave., N. Y. 


Home Erouctee Course. 


TAMMERI NW 


ELECTRICAL EXPERIMENTER 


would answer them by sigus. This was 
considered magic at that timc but was ex- 
tremely simple, for it was myself who gave 
the replics by means of the device. 

At the same period anothcr larger tetauto- 


matic boat was constructed, a photograph 
of which is shown in this number of the 


ELECTRICAL EXPERIMENTER. It was _ con- 
trolled by loops, having scveral turns 
placed in the hull, which was made en- 


tirely watcr-tight and capable of submerg- 
ence, Ihc apparatus was similar to that 
used in the first with the exception of cer- 
tain special features I introduced as, for 
example, incandescent lamps which af- 
forded a visible evidencc of the proper 
functioning of the machine. 


Telautomatics of the Future. 


These automata, controlled within the 
range of vision of the opcrator, were, how- 
evcr, the first and rather crude steps in 
the evolution of the Art of Telautomatics 
as I had conceived it. The next logical 
improvement was its application to auto- 
matic mechanisms beyond the limits of 
vision and at great distance from the cen- 
ter of control, and I have ever since advo- 
cated their employment as instruments of 
warfare in preference to guns. The im- 
portance of this now seems to be recog- 
nized, 1f [ am to judge from casual an- 
nouncements thru the press of achieve- 
ments which are said to be extraordinary 
but contain no merit of novelty, whatever. 
In an imperfect manner it 1s practicable, 
with the existing wireless plants, to launch 
an aeroplane, have it follow a certain ap- 
proximate course, and perform some oper- 
ation at a distance of many hundreds of 
miles. A machine of this kind can also bc 
mechanically controlled in several ways and 
T have no doubt that it may prove of some 
usefulness in war. But there are, to my 
best knowledge, no instrumentalities in 
existence today with which such an object 
could be accomplished in a precise manner. 
I have devoted years of study to this mat- 
ter and have evolved means, making such 
and greater wonders easily realizable. As 
stated on a previous occasion, when I was 
a student at college I conceived a flying 
machine quite unlike the present ones. The 
underlying principle was sound but could 
not be carried into practice for want of a 
prime-mover of sufficiently great activity. 
In recent years I have successfully solved 
this problem and am now planning aerial 
machines devoid of sustaining planes, ail- 
erons, propellers and other external attach- 
ments, which will be capable of immense 
speeds and are very likely to furnish pow- 
erful arguments for peace in the near 
future. Such a machine, sustained and pro- 
pelled entirely by reaction, is shown on one 
of the pages and is supposed to be con- 
trolled either mechanically or by wireless 
energy. By instailing proper plants it will 
be practicable to project a missile of this 
kind into the air and drop it almost on the 
very spot designated, which may be thou- 
sands of miles away. But we are not going 
to stop at this. Telautomata will be ulti- 
mately produced, capable of acting as if 
possesst of their own intelligence, and 
their advent will create a revolution. As 
early as 1898 I proposed to representatives 
of a large manufacturing concern the con- 
struction and public exhibition of an auto- 
mobile carriage which, left to itself, would 
perform a great variety of operations in- 
volving something akin to judgment. But 
my proposal was deemed chimerical at that 
time and nothing came from it. 


At present many of the ablest minds are 
trymg to devise expedients for preventing 
a repetition of the awful conflict which is 
only theoretically ended and the duration 
and main issues of which I have correctly 
predicted in an article printed in the Sun 
of December 20, 1914. The proposed 
League is not a remedy but, on the con- 
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Learn Drafting 


Employers everywhere are looking for skilled 


draftsmen. They are offering good salaries to 
start with splendid chances for advancement. 


Drafting offers exceptional opportunities to a 
young man because drafting itself not only com- 
mands good pay, but it is the first step toward 
success in Mechanical or Structural.Engineering 
or Architecture. And drafting is just the kind of 
work a boy likesto do. There is an easy delightful 
way in which you can learn right at home in spare 
time. For28 years the International Correspond- 
ence Schools have been giving boys just the train- 
ing they need for success in Drafting and more 
than 200 other subjects. Thousands of boys have 
stepped into good positions through I. C.S. help, 
but never were opportunities so great as now. 


Let the I. C. S. help you. Choose the work you 
like best in the coupon, then mark and mail it. 
This doesn’t obligate you in the least and will bring 
you information that may start you on a success- 
fulcareer. This is your chance. Don’t letitslip 
by. Mark and mail this coupon now. 





was TEAR OUT HERE 


INT TERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 6204, SCRANTON, PA. 





= == EE) 


Explain, without obligating me, how I can qualify for the 
position, or in the subject, before which I mark X. 


MECHANICAL DRAFTING [] SALESMANSHIP 

STRUCTURAL DRAFTING C) ADVERTISI! 

SHIP DRAFTING [| Show Card Writer 

/ ELECTRICAL DRAFTING [JSign Painter 
we, ARCHITECTURAL DRAFTING ILLUSTRATING 

SHEET METAL DRAFTING Cartoonin 

BOILER MAKER DRAFTING BOOKKEEPER 

BRIDGE DRAFTING Steoographer and Typist 

MACHINE DESIGN Cert. Public Accountant 

w ELECTRICAL ENGINEER TRAFFIC MANAGER 

_. Eleetrie Lighting and Rsllways Railway Accountant 
] Electric Wiring GOOD ENGLISH 

w= Felegraph Engineer Teacher 

Telephone Work Common School Snbjectg 

~ MECHANICAL ENGINEER Mathematics 

~ Machine Shop Practice CIVEL SERVICE 

™ Gas Engine Operating (] Railway Mail Clerk 

JCIVIL ENGINEER AUTOMOBILE OPERAT'@Q 

Surveying and Mapping Auto Repairing 

STATIONARY ENGINEER 

Marine Engineer 


CJ PLUMBING AND HEATING 
{ ] Textile Overseer or Supt. 











ARCHITECT LJ CHEMIST 
Contractor and Bullder {_] Navigatlon (Spanish 
Concrete Builder [] AGRICCLTURE]J(_] French 
Structural Engineer C} Ponltry Ralsing{_JItalian ; 
Name ' 
Present 
Occupation : 
Street 
and No. ' 
Clty. State 








BUILD A $100 
PHONOGRAPH 


Assemble your own Phonograph 
Do it yourself easily. 
Ilave the finest machine. 
Astounding saving. We 
give you the phonograph 
secrets. Complete instruc- 
lions 10 cents. 


ELECTRO MECHANICAL PARTS CoO. 
160 N. Wells St. CHICAGO 


MATHEMATICS MADE EASY 


The Arcascope—the Combination Triangle 
with a Brain—will multiply, divide, figure 
percentage and proportion, solve all problems 
in wigonometry and geometry, draw symmetri- 
cal figures, plot arcs, ete. Superior to any slide 
rule. Simple to operate, Also includes a 






] CATALOGS 
FREE! 










THREE RULES. Used at Columbia Dniversity, 
West l’oint, U. S, Aeronautie Schools, et@é. Only 6&5 
cents Postpaid. Order toduy before you forget. 


Dept. J, L. J. LEISHMAN CO., Ogden, Utah 
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E.({.Co.’s High Grade Radio-[nstruments 


FOR SCHOOLS AND LABORATORIES 
AT REASONABLE PRICES 


Arc for Generating Undamped Waves for : 
Radio Telephonic & Telegraphic Transmission : 


These instruments are the acme of perfection in Radio Transmission. The latest and best 
developments in Radio during the Great War are embodied in this apparatus. Educational Institu- 
tions and Laboratories can now procure the most modern Radio equipment at a reasonable cost. 
The undamped Wave Generator illustrated is exceptionally well constructed of heavy aluminum, 
The Arc chamber is flanged in order to offer the greatest cooling surface. The Arc takes place 
across two solid special Tungsten electrodes which have been found particularly efficient for this 
work. The electrodes are fully adjustable, permitting very precise adjustment of the emitted 


oscillatory currents. a 
No. 7710—l4 K.W. Sustained Wave Generator, as illustrated, operates on 110 V D.C. Size 61% x 6% x aan 
Slipping weight, 85 Ibs. 2° Drice. «<6 cess sc sce deus 5 6 oes 0 el phe pee ose Wo 6 rele et wlgie aleteie)s cy ¢ eameets tea $50. 




















This complete Radiophone Transmitter is unquestion- 
ably one of the finest pieces of Radio apparatus ever 
placed on the market. A Radiophone might have been 
sold heretofore; but it was felt that in justice to the 
purchaser, no instrument of this nature should be sold 
unless it were possible to obtain efficient results there- 
from. This transmitter is the result of great effort 
expended in the design of a Radiophone set which should meet all requirements as to 
practicability and compactness combined with highest efficiency. It includes all apparatus 


necessary for transmission. The Arc is similar to the one illustrated elsewhere on this page. 
No. 7711—Complete Sustained Wave Radiophone and Te:egraph Transmitter, inclosed in a beautifully 
finished cabinet; size 1444 x 9 x 12144”; weight 50 pounds; as illustrated; price..............-- $150.00 









No. 7710 





he 


The Short Wave Regenera- 
tive receiving cabinet shown 
is built in accordance with the 
most modern methods of re- 
ception. In work with oscil- 
lating audions it is necessary 
that all losses be diminuated 
as it was found that tuning 
should preferably be done 
with inductance alone, with- 
out using variable condensers. 




















The Vacuum Tube 
Socket illustrated 
was designed to be 
used by those who 
are desirous of as- 
sembling their own 
vacuum controls and 
wh» uced a_ good a 
socket to hold the TheTwo StepAm plifier illustrated is undoubtedly one of the finest instruments offered to 
bulbs. is we a ; A * ; . 

fae a een ae Na. 7715 the experimenter. It is an example of unsurpassedly efficient apparatus combined with 
reasonably priced, exceptional mechanical skill in its design and ——*SF'____® ak ’ 
construction. Two Vacuum Tube sockets are , , | eri 
mounted within the cabinet which also contains 
This Tube sockct is adaptable for both re- the two amplifying audio-frequency transform- 
ceiving and transmitting tubes. ers which were especially designed for this in- 
strument. It is of great consistance in amplify- 
ing live and radio telephcne currents. 

The telephones are plugged in any of three 
jacks mounted on the panel, permitting the 
use of either one or two steps of the amplifier 
or simply cutting the amplifier out entirely. 
No. 7713—Two Step Amplifier, as illustrated; size 
654 x 7% x 8”; weight 7 pounds; price........ $55.00 


This Receiving set will be 
found fully up to the mark in comparison with 
the highest priced set on the market to-day, yet 
its cost is well within the reach of all. 


_ No. 77\2—Regenerative Receiving Cabinet set, as illustrated; size 163, x 754 x 8”; weight 25 ad | 
adc ee a eratietnta’ ccemet eum Petene: la met orecetece eae a ete ee coc enaeese eset seenas eels on cle tam nna 50 


| 





No. 7711 











No. 7715—Vacuum Tube Socket; 2144 x 24 
x 1144"5 weight 1 pound; price........ $1.50 





The Vacuum Tube Control Cabinet is one of the essen-- = 
tial instruments of the modern radio station, The No. 7713 


Vacuum Tube holder, filament, rheostat, grid con- ?————@ — i 
denser and grid leak are mounted within ‘the cabinet, the only part on the exterior being the rheostat 
control Knob and dial. The construction throughout is on the same high level of excellence with the 
other instruments illustrated on this page. 4 
No. 7714—Vacuum Tube Control Cabinet, as illustrated; size 6 x 754 x 6%; weight 5 pounds; 
MURS 5: cog Paro arian osa vn, inh ave. so Wins 6 fete ae alee eo a elteie etc ee Ce ee eee re 2 00 0s 6 cis StetETOlS o.c-0 CR See « eh ee $25.00 








P. S. No Tubes furnished by us with these instruments. 


6) THE ELECTRO IMPORTING CO. 





MANUFACTURERS 
231 FULTON STREETSN ae 
No. 7714 ALSO SEE OUR FULL PAGE “AD” ON PAGE 576 
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on slightly used 


GRAFLEX-KODAKS 
Cameras and Lenses of every description. 
Equal to new. Save money. Write now for 
Free Bargain Book and Catalog 
listing hundreds of money-saving bargains in 
Say ised y used and new cameras andsaupplies. Al 
Sa ty eds sola on 10 days’ Free Trial. Money back 
1f not satistiod. You take no chances dealing 
ain ua. We have been in the photographie 
usinesas over 16 years. Write now. 


CENTRAL CAMERA CO., Dept. 17A 124 S. Wabash Ave., Chicago 


on our easy payment plan. Begin 
now and get your share. We sel] 
everything. Write today. 
Atias Moving Picture Co. 


Dept. SO 538 S. Dearborn ae 


Catalo 
ey Rae 


you how to earn 
bite ela eel.) ai 


rx ae 


See 


limited eects 
«-Increas: ne demande for 
men with crestiveideas, Our 


eourse develops ability and or =H 
( e 6fty. Work intensel ability and original ' 
EARN 


25. TO $75. WEEKLY 
You < io iti mobieoos. ucceasful graduates: 
everywb ourse covers every phase oft 


work com sletaly and uoren ghiy. Our grad ; ; 
ommand big sal salaries. Write £ for catalog, cane wee 7 


2 d Free 
DETROIT ‘SCHOOL OF LETTERING, 690 0. S.L. Stdg. Cetrait, Mich. 


Fun, Magic and Mystery! 
56 Feats in Magle, 250 New Jokes, 21 Puzzles, 1 
Fortune Telling Tablet, 52 Money- Making Secrets, 
15 Card Tricks, 71 Toasts, 58 Verses in Comic 
Poetry, 10 Funny Readings, 41 Epitaphs, and 11 
Parlor Pastimes. You get all the above-mentioned 
and our big illustrated Catalog of 125 Magic Tricks 
for only 10 cents. Write today. 


MYSTIC MFG. CO., 


909 Springwells Ave., Detroit, Mich. 


SECURE A MOTOR-CYCLE AT 
«LOW COST 


+ AA «2 es by putting a RELIABLE STEFFEY 
N BAS LM MOTOR on your wheel. Easy to 
‘e re, Cy a‘tach. Costs less to run than an 
expensive motoreycle. Write at once 

and secure low factory prices. 


STEFFEY MFG. CO. 
E, 5025 Brown St., Philadelphia, Pa 


Learn Autos and Tractors 


s— Wonderful opportunities constant- 
ly offered trained men; we train 
you thoroughly to start your own 
S business or make good money as 
, motor expert, driver, shop fore- 
man, ete. 


5000 Graduates making 
WM \S Ss“: good. Catalog Free. 
Cleveland Riismabile School, 1807 E.24th St, Cleveland, 0. 


$3 AN $4 WILL BUY 


A Beautifully Reconstructed 


TYPEWRITER 


With Every Modern Writing 


Convenience 
ILLUSTRATED CIRCULAR 





Oept. 











WRITE TODAY. 
Explaining Try-Before-You-Buy Plan 


FOR 


HARRY A. SMITH, 738-218 North Wells St., 


WOULO YOU KNOW WHAT TO 00? 

TO HAVE YOUR WISHES COME TRUE? 

TO BE HAPPY ANO SUCCESSFUL? 

TO FEEL THE THRILL OF NEW POWERS? 

TO HAVE A WINNING PERSONALITY? 
Our system of Personal Developn.ent has shown thousands. 
It can show YOU. First lesson in SUCCESS, and your 
Personality Sketch for 10c and birthdate. 


THOMSON-HEYWOOD Co. 
Dept. 350, Chronicle Bidg., San Francisco, Cal. 


Yeu can be quickly cured, if you 


STAMMER 


Send 10 cents coin or stamps for 70-page book on Stam. 
mering and Stuttering, “Its Cause and Care.” It tells how I 
cured myseif after stammering for 20 years. 


Benjamin N. Bogue, 759 Bogue Building, Indianapolis 


Chicago, Ill. 





Dollars in Hares 


We pay $7.00 to $9.50 a pair and 
express charges. Big Profits. We 
furnish guaranteed high grade stock 
and buy all you raise. Use back 
yard, barn, cellar, attic. Contract 
and Illustrated Catalog Free. 


STANOARD FOOD & FUR ASS’N 


303Z Broadway New York 





PCR Uae MOVING PICTURE MACHINE 
a and film, also other valuable presents, 
watches, alr rifles, cameras, talktng 
machines, telescopes, typewriters, glven 
absolutely free for selilng our art 
and reltiglous pictures at t0c. Send 
for 25, when sold send money and 
receive premium. 


Spencer Pub. Co., Dept. 302, Chicago 








You benefit by mentioning the “Electrical Experimenter’’ 





We a 


»-been ingested : 


ELECTRICAL EXPERIMENTER 


My Inventions 


By Nikola Tesla 
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trary, in the opinion of a number of com- 
petent men, may bring about results just 
the opposite. It is particularly regrettable 
that a punitive policy was adopted in fram- 
ing the terms of peace, because a few years 
hence it will be possible for nations to 
fight without armies, ships or guns, by 
weapons far more terrible, to the de- 
structive action and range of which 
there is virtually no limit. Any city, at a 
distance, whatsoever, from the enemy, can 
be destroyed by him and no power on earth 
can stop him from doing so. If we want 
to avert an impending calamity and a state 
of things which may transform this globe 
into an inferno, we should push the devel- 
opment of flying machines and wireless 
transmission of energy without an in- 
stant’s delay and with all the power and 
resources of the nation. 


What the X-Rays 
Show 


(Continued from page. 510) 





hardly ever be suspected as being caused 
by the small and apparently infinitesimal 

“toothache.” The modern dentist not only 
needs an X-ray, but he practically must 
have one of these scientific apparatus in 
order to be sure that every tooth is sound, 

In figure 10 is shown one of the latest 
advances in X-rays—the “Movie X-ray.” 
This branch of X-ray science has only been 
developed to a very slight extent, and gives 
promise of really wonderful possibilities in 
the near future. A year or so ago there 
was exhibited before a body of surgeons 
and physicians in New York City an X-ray 
motion picture in which the action of vari- 
ous organs, functioning in a live person, 
were shown, a bismuth meal having first 
the intestines were shown 
functioning as well as the heart. It is not 
commonly known that with the modern 
X-ray, provided with an up-to-date tube of 
the Coolidge tube, and excited by a 5 to 
10 kilowatt, 100,000-volt transformer, and 
the other necessary appurtenances, prac- 
tically every part of the body and its organs 
may be seen on the fluoroscope, or other- 
wise on the photographic negative or skia- 
graph. This includes the heart, lungs, 
stomach, ulcers of the stomach, the intes- 
tines, the appendix, gall stones, the gall 
bladder, and many other ailments and or- 
gans within the body which sometimes have 
to be diagnosed and operated on in a very 
short length of time, or otherwise the 
death of the person would often result. 
X-ray-therapy is a new field being investi- 
gated today, and gives much promise in 
the treatment of cancer and various skin 
diseases. 

X-raying tobacco in order to kill organ- 
isms, especially the tobacco weevil, has been 
carried on for several years in a number 
of large tobacco establishments. In this 
case, the tobacco in large bales is wheeled 
into an X-ray examination chamber on 
small trucks, see figure 12. In this manner 
the tobacco can be very rapidly X-rayed. 
The powerful rays from the bulb have the 
effect of killing the weevil even in its 
primary germinating state. 

There are many other industria! uses of 
the X-ray which space does not allow us 
to mention here, but among which we may 
mention the X-raying of steel and copper 
ingots to analyze the structure and to de- 
tect flaws, such as cracks and air-pockets, 
and of coal for the purpose of extending 
our knowledge of geology. 
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HANDICAPPED ; High School 


YOU ARE BADLY if you tack 


raining. 
| You cannot attain business or social 


a successful business career, from ff} 
ui the leading professions, from well- | 
paid civil service jobs, from teaching | 

and college entrance. In fact, em- ff 
| ployers of practically all worth-while J} 
| positions demand High School train- 


| prominence, You are barred from 


ing. You can’t hope to succeed in 
1 the face of this handicap. But you 
fm can remove it. Let the American 

School help you. 


FIT YOURSELF FOR A 
BIG FUTURE This Course, 


which has been 
prepared by some of America’s leading pro- 
fessors, will broaden your mind, and make 
you keen, alert and capable. It is complete, 
simplified and up-to-date. It covers all sub- 
jects given in a resident school and meets all 
vequirements of a High School training, 
From the first lesson to the last you are 
| carefully examined and coached. 


USE SPARE TIME ONLY 


, Most people idle away fifty hours a week. 

Probably youdo. Use only one-fifth of your 
) wasted hours for study and you can remove 
your present handicap within two years. You 
| will enjoy the lessons and the knowledge 
i you will gain will well repay the time spent 
| in study. 


| So that you may see for 
yourself how thorough 

and complete our train- 
} ing is. We invite you to 
take tex lessons in the High School Course— 
or any Course of specialized training in the 
Coupon below—before_ deciding whether 
## you wish to continue. If you are not then 
} satisfied you are not out onecent. We abso- 
lutely guarantee satisfaction. On that basis 


@ «you owe it to yourself to make this test. 
Check and mail the coupon NOW for full 


Particulars and Free Bulletin. 
\i AMERICAN SCHOOL 


5 4 Ee 


RY OF CORRESPONDENCE ; 
Si=~, Dept, H-267 Chicago, Illinois We 
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Please explain how [I can 
qualify for the position 
marked x 


....High School Graduate __..... Lawyer 

....Lleetrical Engineer ...13usiness Manager 

..Hlee. Light & Power Supt.....Certified Pub. Acconntant 
. Iydroelectrie Engineer... Accountant and Auditor 

.....elephone Engineer «bookkeeper 

....lelegraph Engineer -... stenographer 

.... Wireless Operator +... ire Insurance Expert 

....Architect ....oanitary Engineer 

ce Building Contractor ....JMaster Plumber 

.... Civil Engineer beating and Vent. Enginees. 
ee Structural Engineer Automobile Engineer 

.. Mechanical Engineer ___..... Automobile Repairman 

ares Shop Superintendent .. Airplane tfechanie 

.... Steam Engineer ....General Education Cours«: 
... Jraftsmay and Designer ....Common School Branches 


NAITO shi cte peter ayo te tate eerste ete eter veto tere lara erate av nusientie eee 
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of the month. 


be included at the above rate. 


Automobile Accessories. 





Tires—Direct to ycu prices. Exclusive repre- 
sentatives wanted each locality to use and_ sell 
Mellinger Extra Ply Tires. Guarantee Bond 
8,000 Miles. Sample sections furnished. Mell- 
inger Tire Company, 980 Oak, Kansas City, Mo. 


Double Mileage Assured. Use self-cured blow- 
out patches. They weld permanently to shoe, 
are extra strong, easily applied. The outcome of 
years’ practice. Ben’s Big Tire Shop, Dept. C, 
378-282 Queen’s Boulevard, Winfield, L. I. 


Lock YoureCar Against Theft. Price 25c. R. 
Wallner, Frontenac, Kan. 


Equip Your Car with Air Brakes. Upon re- 
ceipt of $2.00 I will send you blueprints and full 
description of my Patented Air Brake. R. E. 
Welch, 247 Auzerais Ave., San Jose, Calif. 


Power Increased, Carbon Eliminated. | 
guaranteed; write for booklet. No-Leak-O Pis- 
ton Ring Co., Baltimore, Md. 


Battery Charging Pays Big Profits. 
rent or gas engine operates. Easy terms. 
Brothers, Troy, Ohio. 


Fords run 34 miles per gallon with our 1919 
carburetors. Use cheapest gasoline or half 
kerosene. Start easy any weather. Increased 
power. Styles for all motors. Runs slow high 
gear. Attach yourself. Big profits for agents. 
Money back guarantee, 30 days’ trial. Air-Fric- 
tion Carburetor Co., 270 Madison St., Dayton, O. 


Auto Motors and _ Supplies. Buick, Hupp, 
Franklin, Michigan, Everett, Hudson, Chalmers. 




















Both water:and air cooled motors, $40 each 
and up. Bosch Magnetos, $15 each and_up. 
Presto Tanks, $5. Coils, Carburetors, Head 
Lamps, Horns, Air Compressors, Generators, 
Starters. Write for bargain bulletin second-hand 
auto accessories. Johnston, West End, Pitts- 


OUT lial rte 
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Agents Wanted. 


Agents. Big returns, fast office sellers; par- 
ticulars and samples free. One Dip Pen Co., 12 
Daily Record Bldg., Baltimore, Md. 


Wonderful Chance. Men’s Shirts and Furnish- 
ings at wholesale rates or make $10 daily as 
agent starting real business. Goodell Co., 101 
Duratcx Bldg., New York. 


ie eke 
$10 Daily rcfinishing chandeliers, brass beds, 
automobiles by new method, without capital or 
experience. Free particulars and proofs. Write 
today. Gunmetal Co., Ave. D, Decatur, II. 


SSeS se Se pe Se 

Agents Wanted—To sell Tubes, Tires and other 
automobile accessories. DePalma & Main Co., 
1105 Fourth St., Braddock, Pa. 


le ee 

Walk Agents—Men with spare time and spe- 
cialty venders make $5 per day upward can- 
vassing office buildings, banks and business of - 
fices selling the famous Calumet Piecepipe (three 
pieces), genuine French Briar. Put up in aftrac- 
tive individual package. Its sensible construc- 
tion inakes cleaning easy and appeals to every- 
body. Send for proposition. 10,000 Bankers Have 
Bought and Recommended It. The Calumet Co., 
Dept. O. Mail Sales Division, Cincinnati, Ohio. 


Agents—Here’s the best line of food flavors, 
perfumes, soaps, toilet preparations, etc., ever 
offered. No capital needed. Complete outfits 
furnished free to workers. Write today for 
full particulars. American Products Co., 1499 
American Bldg., Cincinnati, Ohio. 


Insyde Tyres, inner armor for automobile tires, 
double mileage and prevent punctures and blow- 
out. Quickly applied. Costs little. Demand 
tremendous. Profits unlHmited. Details free. 
American Automobile Accessories Co., Dept. 54, 
Cincinnati, ©; 





$100 Reward if you pick our Keyless Door Lock. 
New invention. Put on in ten seconds without 
nails or screws. A handsome brass lock guaran- 
teed at low price of 15c each, coin. Agents 
wanted. Lock Company, 1551 West Washington, 
Springfield, Ohio. 





Agents, Free Sample Outfit, Greatest Washing 
Tablet Proposition. Enormous profits, as much 
as 18c on 25c sale. B. Thayer, 2140 T Claybourn 
Ave., Chicago, II]. 


Advertisements in this section seven cents a word for each insertion. 


Ten per cent discount for 6 issues, 20 per cent discount for 12 issues. 
vertisements for the November issue must reach us not later than September 2z2. 


The Circulation of the Experimenter is over 115,000 and climbing every month 
EXPERIMENTER PUBLISHING CoO., INC, 233 Fulton Street, New York, N. Y. 


| Porter Barnes, Santa Rosa, Calif. 





ELECTRICAL EXPERIMENTER 


Agents Wanted. 





Every Woman Wants Silvoplate—Magic Cleaner 
that never fails. Sure, easy sales plan; main or 
sideline; quick profits; prepaid deliveries. Sam- 


| ple 10c; dozen $1.60. L. B. Sutton, Manufacturer, 


D-s5, New Canaan, Conn. 


Make $30 Next Saturday. Agents, Salesmen, 
District Managers, brand new invention selling 
like wildfire. Sell Speederator for Fords. So 
good it’s used by 17 officials of Ford Motor Co. 
Makes any Ford run like a Packard. Stops 
stalling and bucking. Put on quick—no special 
tools or holes to bore. Instant satisfaction. 
Listen, make money quick—sell ten to twelve a 
day easy. McAllister, Ill., sold four first after- 
noon; profit $12. Helton, Utah, makes over $300 
every week. Dane, W. Va., $55 a week spare 
time only. Hurry, write quick for details and 
exclusive territory. Address Perrin Company, 
1017 Hayward Bldg., Detroit, Mich. 


Powerene is Equal to Gasoline at 5c a Gallon. 
Salesmen and agents wanted. Exclusive terri- 
tory granted. Powerene is guaranteed to be 
harmless, to remove and prevent carbon, doub- 
ling life of all gasoline motors, saving repairs, 
adding snap, speed, powcr. An amount equal 


' to 20 gallons of gasoline sent to any address in 


the United States, charges prepaid, for $1. W. 
Dept. B-18. 


Beginners. Complete ‘‘Mail Order System.” 
C, Box 1005, Atlantic City. 


Agents—New Invention; wonderful chemical 
cloth; works like magic; one rub over rain or 
snow blurred windsbield, street car or locomo- 
tive window, presto! glass stays clear 24 hours; 
can't blur; world’s fastest seller; 30,000 first 
month; exclusive territory free—worth fortune. 
Security Mfg. Co., Dept. 156, Toledo, Ohio. 


Signs for Store and Office Windows. $50 week 
easily made. Chicago Sign System, G 326, River 
St. Chicago, Ill: 


500 Agents Wanted at Once to take orders and 
sell Mitchell’s Magic Marvel Washing Com- 
pound; 300% profit; enormous repeater. Own 
your own business. Astounds and delights every 
woman who uses it. Nothing like it on the 
market. Splendid proposition for general agents. 
We grant exclusive territory and absolutely 
protect our agents. No license required. Free 
samples furnished to boost sales. We positively 
guarantee the sale of every package. Our com- 
pound is nature’s mightiest cleanser. Contains 
no lye, lime, acid or wax. Wonderful sales plan 
furnished free. You cannot fail to make big 
money. Hurry, hustle, grab this chance. Send 
for free sample and proof. Better still, send $1 
for 10 full sized packages and samples sent by 
prepaid parcel post. You will make 100% profit 





on this small order. Territory going fast. Get 
busy at once. L. Mitchell & Co., Desk 318, 
1312-1314 E. 61st, Chicago. 

LOT 


Motors, Engines and Dynamos. 





Small Motors and Generators from bankruptcy 
and receivers’ sales. Motors for all phases of 
current. Immediate delivery. Less than one- 
half regular prices. See display ad on page 594. 
Johnston, West End, Pittsburgh, Pa. 
LCT CCT i A 


For Advertisers. 





“Quick-Action Advertising—How it is Building 
Business for the Progressive Advertisers of 
America”; A little story of results told by the 
advertisers themselves—not the publisher. You 
will be interested in reading this little booklet 
which we have prepared for prospective adver- 
tisers, a copy of which will be gladly mailed to 
you upon request. It tells you how to talk 
business with 1,000,000 intelligent, interested and 
responsive Americans every month—men who 
know what they want and who have the money 
to Bay it. Write for particulars and rates today. 
Douglas Wakefield Coutlee, 225 West 39th St., 
New York. 


Money Makes Money. So does Good Adver- 
tising. Get wise. Jacobus Ads. Pull. Write 
Jacobus Advertising Service, Irvington, N. J. 


-Opportunity Ad-lets 


Yor will find many remarkable opportunities and real bargains in these columns. 
made every month by reliable firms, dealers and amateurs from all over the country. ; 
plies, automobile accessories, the opportunity to make money, or anything else, you will find listed here the best and most attractive specials 


It will pay you to read and investigate the offerings 
No matter what you may be seeking, whether sup- 


No advertisement for less than 50c accepted. Naine and address must 
Cash should accompany all classified advertisements unless placed by an accredited advertising agenci 
Objectionable or misleading advertisements not accepted. Ad- 
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Help Wanted. 


Are You Satisfied with your position and 
prospects? If not, whatever your occupation, in- 
vestigate your chance in Government Service. 
Just ask for Form RL 2081, free. Earl Hopkins, 
Washington, D. C. 


Earn $25 Weekly, spare time, writing for news- 
papers, magazines. Experience unnecessary; de- 
tails free. Press Syndicate, 5665 St. Louis, Mo. 


Wanted —Hundreds men—women—18 up. U. S. 
Government office and outside positions. $1,100 
year. Write for list positions now open. Frank- 
lin Institute, Dept. K.26, Rochester, N. Y. : 


American Made Toys Wanted. An opportunity 
for homeworkers on small scale and manufac- 
turers on large scale. Unlimited quantities 
needed of Toy Soldiers. Army, Navy, Marines, 
Cannons, Machine Guns, Warships and other 
Toys and Novelties. Greatest chance for in- 
dustrious people for independent business. Enor- 
mous demand and future in American Made 
Toys, all over United States, Canada, Mexico 
and South America with over 50,000 10 cents 
stores and toy dealers. This new American in- 
dustry stands out conspicuously. Factories are 
established, people trained, machineries made. 
Christmas Sets needed in millions this year. 
The great hit for 1919 without any competition. 
e are buyers of these goods all year, paying 
fixed prices. Attractive prices offered for painted 
goods. Experience or tools unnecessary. Hun- 
dred and more made complete per hour. Casting- 
form outfits from $3.00 up. If you mean business, 
send for booklet and information free. Toy Sol- 
se Manufacturing Co., 32 Union Square, New 
ork. 


EEE 
Government positions highly desirable; thou- 
sands appointed annually through frequent ex- 
aminations everywhere; prepare immediately 
for Post, Office Clerk, City or Rural Letter Car- 
rier, Railway Mail Clerk, Washington Depart- 
mental Clerk, Stenographer-Typist; unexcelled 
correspondence instruction, $5. equest particu- 
ars concerning position desired. Federal Civil 
Service School, 602 Kellogg, Washington, D. C. 


Artists in Great Demand. Big salaries paid 
for full or part time. Learn quickly at home in 
spare time. Commercial Art, Cartooning, Illus- 
trating, Designing. Outfit free to new students. 
eenderen neudsgurs jee Book. Write Now. 
Jashington School of Art., Inc., 1 H. Stay. 
W., Washineton, D. C. ‘ oe j 


OT 
Learn Commercial Wireless by Mail ia Ten 
Weeks. Thousands of positions now open for men 











and boys, ages 16to45,as Radio Operators, Elec- 
tricians, Mechanics, Inspectors and Radio Drafts- 
men. Salaries for beginners now averaging $190 
per month. Opportunity to travel and see the 
world or locate at one of many land radio offices. 
We train you by mail or at our local school to 
qualify for official license and help you secure 
position. No previous experience or wireless 
(radio) education necessary. Oldest and largest 
correspondence radio school in America. Es- 
tablishcd 1914. (Write for FREE Booklet.) 
Wireless outfit free to students for home prac- 
tice. Write for Free Booklet. National Radio 
ESE 137, 14th and U. T. St., Washing- 
on, : 


ee 

Become Auto experts. Hundreds needed. $35.00 
week, Earn while learning. Franklin Institute, 
Dept. K 806, Rochester, N. Y. 


_ Secret Service Operatives and Detectives are 
in demand. _Earn Big money. Travel every- 
where. Fascinating work. Learn this profes- 
sion by home study. Particulars free. American 


School of Criminology. Dept. E., Detroit. Mich. 
tl on 


Salesmen Wanted. 


—_—————— Sa SS eee 
_Side-Line Salesmen—We have an attractive 
line of premium assortments for live salesmen. 
Commission from $5.00 to $20.00 per order. If 
you want an up-to-date line, write today. Can- 
field Mfg. Co., 4003 Broadway St., Chicago, IIl. 


House-to-House Salesmen, why not the line 
that sells and repeats every 90 days? Our Sani- 
tary brushes, mops and dusters pay big com- 
missions, and we protect you in good territory. 
Only live ones wanted. Every promotion for 
producers. If you_know and admit that you’re 
good, write us. North Ridge Brush Co., 114 
Clark Ave., Freeport, IN. - 





You benefit by mentioning the “Electrical Experimenter” when writing to advertisers. 


Www. .americanradiohistorv.com 
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Business Opportunities. 











Detectives make big money. Travcl, be your 
own boss. Either sex. We instruct, small 
cost. Write Johnson’s Detective School, 232 


Sheldon Avc., Grand Rapids, Mich., Dept. A. 


Chiropractic—The New Profession, You can 
learn and earn your way. Practitioners earning 
$3,000 a year and upwards. Proficiency quickly 
acquired. Send card for information, Howard 
College, 515-25 S. Ashland Blvd., Chicago. 


Breed Canaries, Profitable pastime. Particu- 
lars free. Bird Farm, Lynnhaven, Virginia. 


ee 
Make Big Money Opening Safes and_ setting 


Combination. Wayne Strong, Box 1430, Los An- 
geles, Cal. 

Money-Talks Magazine. Publislicd for pro- 
gercssive men, Send for sample copy. 70-B 


Park Placc, Newark, New Jersey. 


$50 to $100 weekly writing moving picture 
plays in spare time. You can write them. We 
show you how. Experience unnecessary. Send 
for free book, valuable information and _ spccial 
prize offer. Photoplaywright College, Box 278, 
Pe echicago. 


Salesmen—Necw proposition that nets $100 to 
$200 weekly. Give moving picturc shows at 
schools, colleges, universitics, chuches, Y. M. 
C. A’s, clubs, lodges, societies and homes. We 
furnish complete outfit. Write for particulars. 
W. H. Wade, Dept. 5, 14 N. Michigan Ave., 
Chicago. . 


Money-Making Farms. 19 States. $10 to $100 
acre, Stock, tools, crops, often included to settle 
quickly. Write for big illustrated pateleg. EK. A. 
Strout Farm Agency, 150 E C Nassau St., New 
NOrk, 


Enter a New Business. Earn $3,000 to $6,000 
yearly in professional fees making and fitting a 
foot specialty, openings everywhere with all the 
trade you can attend to; easily learned by any- 
one at home in a few weeks at small expense; 
no further capital required; no goods to buy; 
job hunting, soliciting or agency. Address 
Stephenson Laboratory, 18 Back Bay, 
Mass. 


$30 a Week. Evenings I made it with a small 
Mail Order Business; continued my regular job 
daytime. Free Booklet Tells How, 2c postage. 
milbert vv. scott, Cohocs, N. Y. 


Substantial manufacturing corporation wants 
capable men to establish branch and manage 
salesmen; $300 to $1,500 necessary. You handle 
own money. Will allow expenses to Baltimore 
if you will qualify. For particulars address Sec- 
retary, 416 N. Howard St., Baltimore, Md. 














Build Up an Income in Oil. Others are doing 
it—Why not you? Today is the opportunity. 
Join our easy monthly payment plan now—it 
may mean hundreds in profits. Write for tn- 
formation. National O11 Drilling Co., Dept. K, 
Houston, Tcxas. 


Dollars Yearly in Your Back Yard. No gin- 
seng, mushroom dope. New ideas. Investigate. 
amriculars tree. Metz, 313 East 89, New York. 


5 Big Money-making Schemes. $13.50 less than 
original price. Postpaid, soc. Edgar James, 315 
Douglass, Indianapolis, Ind. 


$1. 


Advertise. 


24 words in 100 magazines, 
Lists free. 


Stanford Company, Pittsburgh. 





Just one Moment, please! Are you artistically 
inclined? Would you like to be one of the many 
well-paid Showcard Writers or Designers? Turn 
your idle moments into dollars. We will teaeh 
you THOROUGHLY, Showcard Writing, Letter- 
ing, and Designing by our special method of 
personal corrcspondence. Why not make $35 to 
$75 a week if you have talent? Write for FREE 
DETAILS NOW! Commercial School of Letter- 
ing, Wausau, Wisconsin. 





Wanted—A man to organize branch office, en- 
gage salesmen, etc., for our indelible ink, which 
takes the place of check protector. This is a 
big money-making proposition to the right man. 
Must invest at least $100 for goods, etc. Attor- 
ney s Ink Co., 53 West 125th St., New York City. 


Victory, Mechanical Toy Soldier window at- 
traction. 30 inches high. Salutes, turns head, 
points with finger, etc., as set. Well made, 
nicely dressed officers, privates, Uncle Sam, etc. 
Electrically operated. Does some stunt every 
half minute or oftener as set and will salute 
soldier and pay no attention to other if de- 
sired. Representative wanted in each city and 
town. Write for prices. The John M. Biggs Co., 
Box 324, Chattanooga, Tenn. 


“Quick-Action Advertising—How It Is Building 
Business for the Progressive Advertisers of 
America”; A little story of results told by the 
advertisers themselvcs—not the publishers. You 
will be interested in reading this little booklet 
which we have prepared for prospective adver- 
tisers, a copy of which will be gladly mailed to 
you upon request. It tells you how to talk 
business with 1,000,006 intelligent, interested and 
responsive Americans every month—men who 
know what they want and who have the money 
to buy it. Write for particulars and rates today. 
Douglas Wakefield Coutlee, 225 W. 39th St., 
New York. 
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ELECTRICAL EXPERIMENTER 


Exchange Ads. 





For Sale—-$120.00 I. C. S, Eleetrical Engineering 
Course (Complete), $42.00. $60.00 1, C. S. Interior 
Wiring Course, $25.00. $120.00 I. C. S. Analytical 
Chemistry Coursc, $42.00, Many others. Send for 
list. Courses bought. W. J. Benson, 3722 “M” 
Str, Uhiladelphia, Pa. 

For Sale cheap, anytlung clectrical you want. 
Perry Leaphart, Jr., Pendleton St., Columbia, 
Sa 

For Sale—Vhree International Chicken Hovers. 
Used little. J. R. Simpson, Piermont, N. H. 

For Sale—X-Ray tubes, high frequency and 
other apparatus. Write for list and description. 
Roy Black, Jefferson St., Madison, Ind. 

For Sale—Camera and outfit, $15. 
Guides (new), $7. Exide Battery, $10; Vesta 
Battery, $7. B Flat Cornet, $15. Weston Am- 
meter, $3. 250 W stepdown transformer, $10. C. 
W. 6V. 8A motor, $5. Writc for description. 
Wm. Rudolphsen, 1807 S. Turner Ave., Chicago, 


Tl 
2V, 


Hawkins 


Sell. Horse motor. Polishcd insulation 
marble, $.50 ft. Clarence Kositzky, 1602 Poplar, 
Lincoln, Nebraska. ° 


For Sale—$25 Lionel Electric Train, $15; $3.00 
stcam engine, $1.50; New Murdock 43 plate vari- 
ables, $4.00; Holtzer Cabot 3000 ohm lightweight 
receivers, while thcy last, $11.75. Big list free. 
King, Box 42, Mattoon, III. 


1 Brand-new Lyon & Healy B flat, high pitch, 
Alto Saxophone, Silver plated sand blasted fin- 
ish, gold platcd bell, pearl buttons; beautifully 
engraved, leather carrying case with full outfit; 
eost $165.00; sells to first buyer for $120.00. 
brand-new L. C. Smith visible typewriter, cost 
$115.00, sells $75.00. 1 set Eisner drafting and 
drawing instruments, 15 pieces with solid ivory 
handles, heavily nickel plated, in fine velvet 
ease, never used; cost $34.00, sells for $15.00. Set 
new Ford coils, very good condition, $8.00. One 
Ford master vibrator, cost $12.00, sells $5.00. 
U. 8S. Training Rifle, new, exact duplication of 
U. S. Army Springfield, $5.00. All these articles 
are wonderful bargains and will be shipped C. O. 
D, at price stated, with 20% down with order. 
lO. Holm, Ryder, N. vy 


For Sale—Mignon RW3, seal unbroken, $75. 
Mignon RJi Transmitting cabinet, new, $60. 
Electro Oscillation Transformer, $4. Duck Navy 
Type Recetving Transformer, $12.50. Burrows 
Rogers, Cainsville, Missouri. 


For Sale—New Omnigraph and 
Receiving Outfit. Milton Jacobs, 
“Ave, City. 


For Sale—Complete $150 % K.W. scnding, 3,500 
meter, bulb receiving set for $80. Write for 
scparately listed prices. Stuart Nivling, 130 
Aberdeen St., Rochester, N. Y. 


For Sale—Set of Chemicals 


_— 


-_ 
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and Apparatus. 





Se brings particulars. Box 163, Beverly, 
Bargain—Receiving sct of phones, loose- 
coupler, detector, condenser, buzzer, $15. Set of 


Hawkins Electrical Guides, $7. Or will sell to- 
gether for $20. M. W. Green, R No. 4 Dowagiac, 
Mich. 

Sell_-RLC5 Mignon Cabinet, $30. Audion, $10. 
Crystalo1 Detector, $2.50. Brandes Superiors, 
new, $5.00, Audio Tron Bulb, $4.00. Money order 
acknowledged. E. Schuessler, 2209 Wheeler St., 
Cincinnati, 0. 





Sell—Large Supply electrical, wireless goods, 
cheap. Stamp for list. Walts, 2842 Market St., 
Loutsville, Ky. 


Swap! Buy! Sell! Free Advertising 3 months. 
Dime. Trade Topics, Detroit, Mich. 


For Sale—Transmitting and receiving appa- 
ratus. Everything necessary to build a set. In- 
cludes brass, copper, fibre, screws, bolts, rods, 
binding posts, wire and complete apparatus. 
Very cheap. Write for list. Edw. C. Schureh, 
Deer Lodge, Mont. 


For Sale—Wireless Mast—8q4 ft. sectional, built 
of northern fir, A-1 condition, with weather- 
proof guys, $30.00. F.O.B. Seneca Falls, N. Y., 
Loose Coupler, $8.00; New Audion Cabinet, Hard 
rubber front, New B bats less bulb, but 
cluding galena detector, $12.00. W. H. Stevens, 
The Edgeton, Philadelphia, Pa. 


Sell—Cyclopedia Applied Electricity; 
Steven’s ‘‘Favorite’’ .22 rifle, $4.00 Electro Chem- 
ical Laboratory, $2.00. Schreyer, 72 Ridgewood 
Place, Staten Island. 


eee eee 
Sell—Twin Motorcycle engine, $20; $65 aviation 
Course, $15. Wilson Ross, Laurelville, Ohio. 


For Sale, less than half pricc, rebuilt chemical 
and electrical apparatus, also materials. Send 5 
cents for list. A. L. Pouleur, Norton, Mass. 


Gilbert Wireless. Skinderviken button. 
lamp. Telegraph. Printing press.  Self-filler 
pen. Pool, Broadmoor, Colorado Springs. 











Sale or Trad2—Wireless outfit; Violin; Pyrome- 
ter; Foot Switch. Joe Richter, West Allis, Wis- 





consin, 

For Sale. Blue prints for connecting A.C. 
motors. Sec ad under “Blueprints.”” Charlcs 
Chittenden. 





Sell—Telescope. New. Cost $25. Highest offer 
Huston Murdock, 734 Grant St., Johns- 
town, Pa. 
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Wachange Ads. (Cout’d,) 


_ For Sale—Brand-new FE. I. voltmeter, $2.00; 
jeweler’s lathe, foot pedal wheel, $2.00. Geo. 
Koresh, 219 soth Ave., West Allis, Wisconsin. 


Exchange, Buy, Sell. Wireless, clectrical 
goods, etc. Large list 6c. State what you have 
and want. Zehrbach, Box 250, Hiram, O. 





For Exchange—Want Smith motor wheel, good 
condition, for set of History of Civil War— 
beautiful books, splendid pictures, cost $30.00, or 
what have you—motors, etc. B. W. Earl, Edge- 
water Park, N, J 





For Sale—Complcte sct 160 ohm phones, $3.25. 
Shirley Hurlbut, lIhon, New York. 


Exchange. Pair New tclephones—cost 
Want sinall gasoline motor. 
B. Earl, Edgewater Park, 


For Sale or Exchange. Have fine little cycle 
car. Reversing gear and new body, 40 tread. 
Everything practically new. Am building larger 
car—want Smith motor whecls—Smith Flyer, or 
what have you? B. W. Earl, Edgewater Park, 
New Jersey, Burlington County. 


r $20.00. 
What have you? 


Sell—Splendid Smith Premier typewriter, $25; 
Exchange—Good .22 Stevens rifle for 43 plate 





variable. Wilkes Dearing, Covington, Tenn, 
Ree. 

Must Sell. Send stamp for list of electrical 
goods. Earl Cook, Bernardston, Mass. 


Exchange—3,o00 meter wireless receiving outfit. 
Richard Christy, Ferris, Il. 


Aerial Wire—7 strands number 22, pure cop- 
per. Highest conductivity and strength. Sup- 
ply limited at this price. ic per foot—$g.oo per 
ge L. A. Bates, 8 Moen St., Worcester, 

ass. 


Exchange—Tesla Coil for Rotary Variable Con- 
denser, or what have_ you, Wireless or Elec- 





trical? John Burke, Geldard St., Valley Falls, 

MM MM Me 
Miscellaneous. 

Wanted. Small gasoline and steam engines, 


small lathcs, drill presses and other light ma- 
chinery. Will pay high cash prices for good 
material, Johnston, West End, Pittsburgh, Pa. 

Send Stamp for catalog. Chicago Aero Works, 
328 River St. 


Key Ring Tags, 20c; silver name plates for 
umhrellas, canes, etc., 20c; skeleton keys, 
Send coin. Albert Feth, Dayton, Ohio. 
Lincoln St.) 


“How to Read Thoughts”—Mind Reading at 


any distance, 20c; “How to Hypnotize”’—Cure 
Diseases, Give Astounding Exhibitions, $1.00; 
“Silent Friend’—Key to Rapid and Honest 


Wealth, $1.00; “How to Win,” 362 pages—success 
assured, $2.00; “Health Culture’’—Insures Vital 
Strength, 25¢c; 5 dozen Money Makers, 30c. 
Catalogue gratis. Science Institute, E1336 Morse 
Ave., Chicago, IJ. 


“Uncle Sam to the Front,’’ brilliant March, 
Piano, toc; “Town Talk,” latest Rage Hit, Piano, 
isc. Catalogue free. Quincke, Box 48, Station C, 
Los Angeles, Cal. 


Shoes for All the Family, reasonable prices. 
Educational, business books, etc., Send for de- 
scripttve circulars. Retail only. Central Sales 


Co., 599 Ninth Ave., New York. 
HNC Na TTT oN 


Song Poems. 





Song-writers’ Manual and Guide Sent Free! 
Contains valuable instructions and advice. Sub- 
mit song-poems for examination. We will fur- 
nish music, copyright and facilitate publication 
or sale. Knickerbocker Studios, 319 Gaiety Bldg., 
New York. 


Write the Words for a Song. 
and guarantee publisher’s acceptance. Submit 
poems on war, love or any subyect. Chester 
Music Co., 920 So. Michigan Ave., Room 26s, 
Chicago, Ill. 


Write the Words for a Song. We revise poems, 
write music and guarantee to secure publica- 
tion. Submit poems on any subject. Broadway 
Studios, 197C Fitzgerald Bldg., New York. 


Song-writers. You can't afford to miss our 
proposition. Reference, any bank or first-class 
sheet music house. Warner C. Williams & Co., 
Dept. L, Indianapolis, Indiana. 


We write music 


Market your compositions, Our 
successful plan brings results. Work examined 
free and honest advice given. Morrison Music 


Shop, Dept. E, Indianapolis, Indiana. 
sage Le 


Wauted to Buy. 


Song-writers. 





Gash for Old False Teeth—We pay up _ to 
$35.00 per sct (broken or not). Also buy dis- 
carded gold jewelry, gold crowns, bridges, plati- 
num, diamonds, watches and silver. Send now. 
Cash by return mail. Package held 5 to 10 days 
for sender’s approval of our offer. U. S. Smelt- 
ing Works, Dept. 73, Chicago, III. 

Mee MMMM EC 
Continued on Page 606 





You benefit by mentioning the “Electrical Experimenter’ when writing to advertisers. 


WWww.americanradiohistorv.com 


606 


W ireless. 


Wireless Bargain Sale. Here is your oppor- 
tunity to buy first-class Clapp-Eastham wireless 
apparatus at prices that you will never be able 
to buy again. ‘These instruments were owned 
by a commercial company which is now out of 
business, after being in operation for only six 
months. Following articles are absolutely brand- 
new, never used: 3 K.W. Clapp-Eastham con- 
denser in polished case, $40; cost $110, 2 K.W. 
Clapp-Eastham condenser in polished case, $25; 
cost $s5s. Two 3 K.W. Clapp-Eastham spark 
gaps in polished cases, $15 each; cost $60 each. 

K.W. Clapp-Eastham ‘‘Boston” Key, $3.85; 
cost $9.00. Two hundred “Electrose” Ball insu- 
lators, 15c each; cost 30c each. One hundred 
“Electrose’’ ten-inch insulators, 30c each; cost 
60c each. No order accepted for less than one 
dozen either size insulators. Six extra large 
‘“Electrose’” ball insulators, 30c each. Clapp- 
Eastham glass plate condenser sections, each 
cost each, $3.50. No order accepted for 
less than three sections. Following articles 
slightly used, but are in just as good condition 
as the new instruments described above: 5 K.W. 
Clapp-Eastham oscillation transformer, edge- 
wise wound heavy copper strip on heavy rubber 
pillars, $10.00. 3 K.W. Clapp-Eastham oscilla- 
tion transformer, wound with one inch wide cop- 


per ribbon, coils mounted on heavy rubber 
sheets, $4.00. 3 K.W. Clapp-Eastham Type “E’ 
transformer in polished case with variation 


switch on end, $60.00; cost $150.00. 2 K.W. Clapp- 
Eastham condenser in polishcd case, $20.00; cost 
$55.00. Three early type Clapp-Eastham receiv- 
ing sets in polished cabinets with loose coupler 
of variometer type; each set has two large vart- 
able condensers; set with genuine Periken de- 
tector, $20.00; set with Silicon detector, $15.00; 
set with part of mineral detector, $13.50. These 
sets cost more than $100.00 each when first 
placed on sale by Clapp-Eastham Co. 10 K.W. 
early type Clark wireless transtormer sealed in 
oak case. Hardly used. A gigantic bargain ‘at 
the very low price of $90.00. 30 ampere “Roller” 
hot wire meter, $6.00. 3 K.W. 1,800 RPM Eck 
Rotary Converter, 4-pole, takes 115 volts D C., 
gives 60 cycles, 75 volts, single phase, 40 am- 
peres, A. C. Absolutely like new. With start- 
ing box, $75. Cost over $200. Brandes Navy 
Type 3,000 ohm reccivers, $4.50. Brandes 2,800 
ohm receivers, $3.50. Western Electric 2,000 
ohm receivers, $2.75. All above F.O.B. San 
Antonio. No trades considered. Personal checks 
not accepted. Remit by money order. Consid- 
ering the extraordinary cheap prices on this 
fine wireless apparatus, these great bargains 
will not last long, so send in your order today. 
Sydney Friedrich, 350 East Commerce Street, 
San Antonio, Texas. 


Amateurs! Special seamless cardboard tubing 
5” x 534” diameter, 25¢c per foot. One pound, 
postage extra. Scnd stamp for price list. Mater 
Goa. 3335 east gird St., N. Y. 

Panel Wireless Sets and Parts. Heavy rubber 
knobs 214”, 26c; 14", 16c. Polished Formica 
Panels, % x 8 x 12”, $1.10. Post extra. Klaus, 
Eureka, lil, 


Radio Apparatus of Quality 








manufactured to 


your own specifications. Radio Engineering 
Company, Baltimorc, Md. 
Transcontinental wireless receiving outfit, 


$20.00; 7x7x7 Wall Tent, $6.00, and No. 7 American 
Buildcr, $7.00. All three in excellent condition. 
Reason for selling is want of use. 
Hahn, Jr.. Hamburg, Pa. 


Switch Points. Binding posts, switch levers, 
and small parts, send 2c. for catalogue describing 
these and other goods. A. W. Bowman & Co., 23 
Church St. (Harvard Square), Cambridge, Mass. 
Lek eM 


Stamps & Coins. 





California gold, quarter size, 27c. Half Dollar 
size, 53c. Columbian nickel and catalog, toc. 
Norman Shultz, King City, Mo. 





Free Set State Rev. Approvals, 50% discount. 
Browne, 111 Willow St., Wallaston, Mass. 


Stamps—6l1 All Different Free. Postage, 3C. 
Mention paper. Quaker Stamp Co., Toledo, O. 


61 different foreign stamps from Russia, Brazil, 
India, etc., free to applicants for our fine ap- 
provals. Send 2c postage. E. W. Spafford & 
Co., Martville, N. ¥ 

300 different stamps, soc. 
yoth St., Brooklyn, New York. 


Free. 25 different stamps and lists, 2c postage. 
100 different stamps, 10c. Nutley Stamp Ex., 
Nutlicy, N. J. 


100 Different Stamps, 12c.; 200, 27C¢c. 
5600 Prairie, Chicago. 

South America. Buy direct. 1,000 fine assorted 
Paraguay, Uruguay, etc., for $2 bill. Exchange 
rare stamps with collectors and dealers. Lots 
or on sheets. C. P. Mego, Necochea 193, Lomas 
Dezamora, Argentine Republic. 


Special Variety packets, 15c each; three for 4oc. 
so Orientals, 40 Japanese, 30 South and Central 








Fred Onken, 630 


Michaels, 


American. Lionel Smith Stamp Co., Box 407 
Hartford, Conn. 
Best One Cent Approvals in America. F. P. 


Hand, 1117 So. 60th St., Philadelphia, Pa. 


Stamps. Send 15c for 30 stamps, all different. 
Including war issues. W. Baumann, 1033 Levick 
Stemeiiladelphia, Pa. 


Adam 6S. , 
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Electrical Supplies & Appliances. 





Boys—Here is the simplest and cheapest elec- 
tric telegraph ever devised. With the ‘‘K” Ap- 
plicator you need no batteries. Get electricity 
free, instantly, anywhere, at any time. Send 30c 
(postal money order) for full instructions how 
to make the ‘‘K” applicator and how to operate 
an electric telegraph without batteries. Is easier 
to make and requires less material than you 
would use in making a kite. Gives constant, 
smooth, even current day and night, never runs 
down, even upon closed circuit. Works on any 
metallic line, even barbed wire fence, as no in- 
sulators necessary. The ‘“K’’ Applicator, Mis- 
souri Valley, Iowa. 


Radio Paint Glows at night. 
3613 Kens. Station, Philadelphia. 


Storage Batteries. Make the plates yourself, 
we will tell you how. Sample plate, goc. Wind- 
sor Specialty Co. (not incorporated), 5419 Wind- 
sor Ave., Chicago, III. 


Castings, Blueprints, Engines—Gas and Steam, 
\% H.P. up. Gears, Pulleys, Pumps, Fittings, 
Small Boilers. Complete circulars for stamp. 
Latest models. Universal Gas Motor Co., 364 
Monadnock Block, Chicago. 


Magnets: Large Horseshoe Magnets. Will 
lift 12 Ibs. Mail $1, stamps or Money Order. 
Parcel Post Prepaid to all parts of U. S. or 
Canada. West Side Novelty Co., Drawer No. 8 
Wabash P. O., Pittsburgh, Pa. 


ee ee EE eee 

Electrical Workers and all others who are in- 
terested in Electrical Work in the Reconstruc- 
tion that is taking place. To send us their name 
and receive descriptive literature of our Modern 
Blue Print Chart Method of Electrical Wiring. 
Souvenir information card included, Electrical 


Wiring Diagram Co., Box C. 173, Altoona, Pa. 
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Lava Insulation is not molded but individually 
sawn, lathe turned, milled, drilled, threaded. No 
limitation on form, only on size. Kilned at two 
thousand degrees. Hard, strong, accurate, fire, 
acid proof. Ask for book. American Lava Insu- 
lator Company, Chattanooga, Tenn. 


Battery Charging pays big profits with HB 
Equipment. Electric Light Generators and 
Motors can also be furnished on easy payments. 
Full information free. Hobart Brothers, Troy, 
Ohio. 

Motor Winders. 
Charles Chittenden. 

Electric Lighting Outfit for Sale—35 HP, two: 
cylinder Fairbanks heavy duty engine, direct con- 
nected to C. & C. 27 KW. generator. Engine 
runs with either gasoline, artificial gas, or natural 


Bottle, 20c. Box 


See ad under “Blueprints. 


as. Weight, complete, about 12,500 Ibs. Run 
atoat six months. Like new. Has carried 3,200 
ten-watt lamps. Price $2000.00. Maning Cleve- 


land, Room 4_ Cleveland Bldg., Academy St., 
Poughkeepsie, New York. 
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Blueprints 

i UE Eee 

Blue Prints, 236 A.C. diagrams, contains 54 sin- 
gle phase, 42 two phase, 50 three phase Star, 40 
Delta, 12 Star-Delta. Appendix 68 changes ot 
voltage, phases, speed, cycles, etc. 10 samples 
25¢. Particulars free. Charles E. Chittenden, 811 
West 18th Street, Kansas City, Missouri. 
LT 


Printing. 


1,000 Letterheads, Envelopes, Typewriter Let- 
ters, $2. Circulars, Labels, $:; samples. M. 
Lomond, 65 Broadway, Brooklyn, N. a 

Printing? Good printing is the stepping stone 
to big business. We do it right. Send for quo- 
tations and samples. Parcel Post Printery, 
Dept. K, Kinmundy, III. 

Your Stationery Printed. Good _ grade, 
The Star Print Shop, Charlotte, Mich. 


Cn 
500 3x6 2-Color Circulars, neatly printed and 
sent prepaid for only $1.00. Robinson’s Print 


Shon. Portland, Conn. 
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$1.00. 


Personal. 


Get Vital Strength. Retain youthful vigor. 
Wonderful results. Intensely interesting book- 
let free. Winslow H. Chase, Washington, D. C. 


Get valuable interesting mail iree. Cornish 
Co., Schenectady, N. Y 


The Salesman Win$. Thousands of positions 
open. We teach traveling salesmanship by mail 
and guarantee offer of position or refund tuition. 
For interesting particulars, address Kansas Vo- 
cational Bureau, Miltonvale, Kansas. 
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For Men. 


Send us your dull razor blades. We re-edge 
them Good as New, any kind, 2¥%c each. Prompt 
service and_ satisfaction guaranteed. Dealers 
wanted. Keenedge Company, Inc, 184 Washing- 
ton St., Chicago, Ill 


Dredge’s Necktie Valet removes wrinkles (with- 
out ironing) from neckties. Sample z25c._ Get 
one today, Dept. E, 190 Pilgrim, Highland Park, 
Mich. 


Detectives Earn Big Money. ‘Travel. Great 
demand. Experience unnecessary. We train 
you. Write for free particulars. American De- 
tective System, 1968 Broadway, N. Y. 
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Books. 


Dear Reader. If Occult, New-Thought and Sci- 
entific books appeal to you, send for my catalog, 
it’s free. I have books on Personal Magnetism, 
Concentration, Spiritualism, Clairvoyance, Seer- 
ship, Will, Mind, Hypnotism, Messmerism, Char- 
acter Reading, Healing, Mysticism Success, 
Salesmanship, Mechanics, Entertainment, ete. 
A. W. Martens, J-49, Burlington, Iowa. 


Books for Men—Also “classy” pictures. 
log free. United Sales Co., Springfield, III. 


Why “Flunk” in Latin, students? ‘‘Caesar’— 
First Eight Books—‘‘Cicero,” or ‘Virgil’ and 
others translated, word for word, into English. 
Complete, clothbound $1.25 each, postpaid. Mo- 
poneshele Novelty Co., Box 565, Monongahela, 

ae 


World-Romic System. Masterkey to all lan- 
uages, Six textbooks, $1.44; French chart, 37¢.; 
panish, 37c.; aviation dictionary, $1.50; French- 
English aviation dictionary, 61c. Languages, 
143 W. 47th St., New York. ‘ 


20c Year “Popular Boy Magazine.” 62 West 
First Ave., Columbus, Ohio. Display advertise- 
ments $1 per inch. 


Books on Sex—For men and women. 
free. United Sales Co., Springfield, IIL. 


Books. Ps@ttical Mechanical, Auto, Aviation, 
Home Study Books. Easy payments. Send dime 
“tonight” catalogs. Amsco, Dept. EI, 
Aurora, III. 


Laws of Nature every married and engaged 
person should know. soc (no stamps). Central 
Co., 509 Ninth Ave., New York. 


Concordia contains essays, formulas, 
Year’s subscription s5o0c., trial oc. 
Magazine, 9 Water, York, Pa. 


_Will Pay 40c for a good copy November, 1918, 
Electrical Experimenter. Address Burnie Lazette, 
49 Kentucky Ave., Monroe, Mich. 


To Get Better Pictures. Read the amateur 
photographers’ weekly; illustrated; weekly prize 
competitions; print criticisms; many unique fea- 
tures; $1.50 per year; three months’ trial sub- 
scription 25c. Abel Publishing Company, 4o1 
Caxton Bldg., Cleveland, O. 
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Telegraphy. 





Cata- 


Catalog 


for 


plans. 
Concordia 





Telegraphy (both Morse and _ wireless) and 
Railway Accounting taught thoroughly and 


quickly. Big salaries now paid. Great oppor- 
tunities, Oldest and Largest School—est. 45 
years. Catalog free. Dodges Institutc, 7th St., 


Valparaiso, Ind. 
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Sparking Metal. 





Your Opportunity? Hundreds of unfound 
uses for Sparkmetal. Friction gives light. 
Smallest piece gives 2,000. Six pieces, dime. 


Colonial, Woodhaven, N. 
i. Cm 


Formulas. 


500 Formulas, including Resilvering Mirrors— 
Renewing Dry 
minous_ Paint, 25c. Ideal Book Shop, 5501-EE 
North Robey, Chicago, 


1,600,000 Formulas, Processes, Trade Secrets, for 
every business; 1,016 pages, $2.00. Ideal Book 
Shop, ssoi-EE North Robey, Chicago. 


Send for free catalogue ‘Golden Opportuni- 
ties,’ Typewritten tested Formulas, Chemical 
Analyses, Trade Secrets in every line. No 


printed trash. Satisfaction guaranteed; 23 years’ 
manufacturing experience. Industrial Sales Ser- 
vice, 73 Washington, Memphis, Tenn. 

500 Reliable Formulas, 20c. Egg Substitute, 
Orangeade Powder, Mechanics Soap, 10c. Nor- 
man QOvri, Dept. 3, Hemet, Calif. 


500 Successful 
trade secrets. 
Winchester, Ind. 
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News Correspondents. 








and 
Dynes, 


money-making formulas 
Postpaid z25c. Charles 





Earn $25 Weekly, spare time, writing for news- 
papers, magazines. Experience unnecessary; de- 
tails free. Press Syndicate, 566 St. Louis, Mo. 
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Tricks, Puzzles and Games. 





Magic. Entertain at home. Tricks, puzzles, 
novelties. Big Catalogue A, 25c. Martinka & 
Co., Inc., Harry Houdini, President, 493 Sixth 
Avenue, New York City. 


Black Art Hindoo experiments. 1919 edition, 
2sc. Invisible ink. Free trick. Catalogue each 
order, Lindhorst Magic X Shop, St. Louis. 


INusions—Stage Tricks with 500 I[llustrations. 
Catalog 15c. Small catalog free. Hornmiga 


Magic Company, 304 West 34th St., New York. - 


Magic—Card Tricks. Sensational escapes, jokes, 
novelties. Everything in the amusement line. 
Large illustrated catalogue of a thousand tricks 
free. Write today. por eess amusement goods 
manufacturers in the world. Heaney Magic Co., 


Desk 206, Berlin, Wis. 
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Scenery for Hire. 





Collapsible Scenery for all plays. Decorations. 


Amelia Grain, Philadelphia. 
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Patent Attorneys. 





M. H. Loughridge, Patent Attorney, Consulting 
Engineer. ‘The high-class service of the large 
manufacturer at modest cost. Designs and man- 
ufacturing specifications prepared, Room 903, 
1457 Broadway, New York, 


Patents Procured—Trade Marks Registered—A 
comprehensive, experienced, prompt service for 
the protcction and development of your ideas. 
Preliminary advice gladly furnished without 
charge. Booklet of information and form for 
disclosing idea frec on request. Richard B. 
Owen, 130 Owen Bldg., Washington, D. C., or 
2278-T Woolworth Bldg., New York. 


M. F. Miller, Ouray Building, Washington, D. 
C., Patent Attorney, Mechanical and Electrical 
Expert. Best quality of work and results. Mod- 
eratc charges. Advice free. 


Millions Spent Annually for Ideas! Hundreds 
now wantea! Patent yours and profit. Write 
today for free books—tell how to protect your- 
self, how to invent, ideas wanted, how we help 
you sell, etc. 212 Patent Dept., American Indus- 


tries, Inc., Washington, D. C 


Patents. Prompt, personal, efficient service by 
an attorney-at-law, skilled in all branches of 
Patent practice. Ovcr 12 years’ actual experi- 
ence. ull information upon request. B. P. 
Fishburne, 324 McGill Bldg., Washington, D. C. 


Inventors—Send sketch of your invention for 
advice regarding patent protection. Twenty 
ears’ experience. Hand-book on Patents sent 
ree, Talbert & Talbert, Patent Lawyers, 4822 
Talbert Bldg., Washington, D. C. 


John M. McLachlen, Atty.-at-Law. Patents, 
Trade Marks, Copyrights. 410 McLachlen Bldg., 
Washington, D. C. 


‘Investors’ Adviscr”’ sent frec on_ request. 
William C. Linton, 918 F St., N. W., Washing- 
ton, D. C., 363 University Street, Montreal, 
Canada. 


Inventions Patcnted; Trade Marks Registered; 
Labels, Prints, Publications copyrighted; prompt 
service; reasonable fees; plain advice; request 
detailed information before placing your busi- 
ne seme ates & Jaynes, 802 Kellogg, Washing- 
ton, = 


Patent Your Own Inventions. Save attorney’s 
fees; we prcpare applications; furnish full in- 
structions and give satisfaction. Free informa- 
tion. Carl Larsen Co., Park Row Bldg., New 
York  Gity. 


Patents promptly procured by personal expert 
service. Information on request. James D. 
Lyles, Washington, D. C. 


“How to Establish Your Rights” to patent 
protection is a bulletin every inventor should 
read before disclosing his idea to others. This 
bulletin form ‘‘Evidence of Conception” and 
other interesting and valuable patent informa- 
tion free. Lancaster & Allwine, 242 Ouray Bldg., 
Washington, D. C., originators of the form, 
“Evidence of Conccption.” 


Patents—My fee payable in monthly install- 
ments. Send sketch for adviee. Booklet free. 
Frank Fuller, Washington, D. C. 

QTL nO OT 


For Inventors. 




















Inventions Wanted. Cash or royalty for ideas, 
Adam Fisher Mfg. Co., 205 St. Louis, Mo. 


Inventors, scnd sketch of model of your inven- 
tion for opinion concerning patentable nature, 
and exact cost of applying for patent. Book, 
“How to Obtain a Patent,’’ sent free. Gives 
information on patent procedure and tells what 
every inventor should know. Established twen- 
ty-five years. Chandlee & Chandlee, 408 Sev- 
enth St., N. W., Washington, D. C 


900 Mechanical Movements, also illustrations 
explaining 50 Perpetual Motions. My_ book, 
‘“Inventor’s Universal Educator,” Fifth Edition, 
tclls how to procure and sell patents. Govern- 
ment and other costs. Covers the matter from 
A to Z. 160 pages, elegantly bound. Contains 
noied decisions of Supreme and State 
Courts on patent cases. Mechanical Move- 
greatly assist inventors—suggest new 
ideas that may prove of great aid in perfecting 
inventions. Tells how to select an attorney. 
Has valuable information regarding Patent 
Sharks, Selling Agents and Brokers. Price, $2. 
Postage free everywhere. Fred G. Dietrich, 603 
Ouray Bldg., Washington, D. C. 


Inventors write me about patents. My fees 
payable monthly. Booklet free. Frank Fuller, 
Washington, D. C 


Inventors Protect yourselves. Record idea 
before exposing to anyone, including attorneys. 
Paul E. Klein, Cons. Eng., Reg. Pat, Att’y., 21 
Park Row, New York. 


“Inventor’s Guide” Free on request; gives valu- 
able advice and information for all inventors. 
Write. Frank Lederman, Registered Patent At- 
torney, 17 Park Row, New York. 


Inventors join National Institute of Inventors, 
118 Fulton St., New York City; membership so- 
clety 1,900 strong; will help protect, develop, 
finance and market your invention. 
no charge. Write for booklet. 


“Sell or Finance Inventions.”” Read Money 
Talks Magazine. Send for free sample copy. 
go-B Park Place, Newark, New Jersey. 
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Patents for Sale. 





For Sale—Outright or Royalty, Patent No. 
1,301,741 on Improved Automobile Signal. Send 
for particulars, enclosing loc postage for Draw- 
ings and Specifications. A. Raul, 3534 N. Clare- 
mont Ave., Chicago. 


Patent tor sale covering simplitied 
spark gap machine. Extra high merit. 
mation, Bie eee Address: Mr. Teele, 139 Gene- 
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Chemicals. 


Radium! Advanced experimenters 
may at last obtain a variety of Rare and Radio- 
active metal salts at a reasonable cost. Order 
our Radium Rarc Metal Collection immediately!! 
It contains over three grams each of Radium 
ore, Beryllium Nitrate, Zirconium Chloride, 
Thorium Nitratc, Sclenium, Uranium Nitrate, 
Tungstic Aeid, Titanium Oxalate, Lithium Chlor- 
idc, and Cerium Nitrate. Can you beat this for 
only $1.75? One-half ounee each of above, $5.00. 
Radio Chemical Supply Co., 915 Westcott St., 
Syracuse, N. Y. 


Two step! “Multi-Audi-Fone,” $45. Cheinicals, 
Write! Sherman Whiting, 2010 Park Ave., 
Bridgeport, Conn, 


Vhousands pure Chemicals. 
Gleasman, Merris St., Utiea, N 


Amateurs and Experimenters—We can supply 





Dine packages. 


lowest prices. Write for our_ price list. 
Simpson, 3880 Windsor Pl., St. Louis, Mo. 


One Hundred Chemical Experiments printed in 
book form, 25c. Oliver R. Stalter, Oshawa, On- 
avio, Canada. 


Experimenters ‘“Chemset” 
Chemical Outfit, containing 
rection booklet, 20c. No.1 “Cheinset,” 15¢. 
3oc. Cactus plant 8c, X-ray Novelty 8c, Magic 
Trick 5c. All three, 15c. Mystic Shop, 714 Vin- 


ton, Waterloo, Iowa. 
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Cameras, Supplies—Photo Developing. 


ad 
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For 15¢ we will 
from one, six or eight exposure film or enlarge- 
ment 8x10, your favorite negative, 20c to show 
quality and service. Associated Photo Company, 
Sta. A 12, Cincinnati, Ohio. 


Clean, Neat, Perfect Kodak Finishing at the 
i Work returned the same day re- 
eeived. Send film for sample print and copy of 
catalogue on developing, printing, enlarging and 
hand coloring, also copy of Photo Craft Maga- 
zine, which will help you make better pictures. 
Photo Craft Co., Box 69, Ann Arbor, Mich 


Enlargements a specialty; 24 hours’ 
Enclose money with order. Write for 
price list “6 and sample print. Johnston & 
Tunick, 53 Nassau St., New York. 


Mail us 15c with any size film for development 
and six velvet prints. Or send six negatives any 
size and 15¢c for six prints. Or send 3s5c for®°one 
8x10 mounted enlargement. Prompt, perfect 
service. Roanoke Photo Finishing Co., 255 Bell 


on 


Ave.. Roanoke, Va. 
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For the Photographer. 





Do you take pictures? Write for free sample of 
our big magazine showing low to make better 
pictures and earn money. American Photog- 
raphy, 465 Pope Building, Boston, Mass. 


Correct Distance at a glance. MacMillan’s 
Distograph, when adjusted for user’s height, will 
accurately measure the distanee at a glance. 
Sharp picture assured. A war-time invention. 
Fits in vest pocket. Nickel silver with etched 
scales. At your dealer’s or postpaid, $1.25. A. 
ue MacMillan, Ellis Ave. and 43rd St., Chicago, 
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Postcards. 


Rare Real Photos: 
the kind you want. 
tiste, Auburn, Ind. 


Join a post card club! Have friends every- 
Membership, 1oc. John Miller, 1430 
Street, Sacramento, California. 

Five Prettiest Women Cards, hand colored, 
25c. Chas. Durso, Dept. 41, 25 Mulberry St., 


New York City. 
TEL COC ARO 


Pictures. 





Bathing beauties, models, 
Sample, dime. Write. Ar- 





se 








French Art Models, Bathing girls. Real Pho- 
tos. Generous samples and list for dime. E. 
Davis, Box 71, West Somerville, Mass. 
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Novelties. 





Here, Boys Make a toy aeroplane; see our 


Nifty ad., page 600. 
ANOLON UTUIOEUAVTLAM ACHESON HATES LLU UTOPIA 
Stammering. 





St-Stu-t-t-tering and Stammering cured at 
home, Instructive booklet free. Walter McDon- 
nell, 105 Potomac Bank Bldg., Washington, D.C. 
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Health. 





_ Tobacco or Snuff Habit Cured or no pay; $1 
if cured. Remedy sent on trial. Superba Co., 
SA, Baltimore, Md. 


Cigarette, pipe or chewing habit conquered. 
Nature’s method. Guaranteed. Write for free 
brochure. Edw. J. Woods, LA-300, Station F, 
New York. 


Goiter. Rid yourself of this Terrible Discasc 
at home. Cure Guaranteed or money retunuded. 
Formula and full directions for using this won- 
derful New Discovery sent to all those afflicted. 
Price $2.00. P. O. or Ex. Money Ordcr. Address; 
Wellington Laboratories, No. 40 15th Street, 
Detroit, Michigan. 


Pyorrhea (Rigg’s Disease—Blceding or Swollen 
Gums). H. E. Kelty, D.D.S., M.D., pyorrhea 
specialist for 15 years, has developed a suceess- 
ful home treatment for pyorrhea Purifying, 
healing, preventative. Full month’s treatment 
$1, postpaid. Or, write for free booklet. Pyorem 


Mfg. Co., 439 Seventh Street, Brooklyn, N. Y. 
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Instruction. 


Stuck? What is it? A question, problem or 
experiment in physics, chemistry, biology, elec- 
tricity, mathematics, radio, X-Ray, ctc. Prompt 
and accurate information furnished by us. En- 
close 25c to cover expenscs. Address: Associa- 
tion Amateur Scientists, Bureau of Technical 
Information, 225 Lyneh St., Brooklyn, N. Y. 


Questions answered. All subjects. Answerall 
Information Bureau, 51 Cliff St., N. Y¥ 


Cartooning Comics and Lettering in 1 
lessons. Only $3, postpaid. 
tions. Sample Lesson 2sc. 
Elyria, Ohio. 


Play Piano in thirty minutes with this new 
vamping card. Placed behind keys. Colored 
chart, 20 cents, postpaid. C. Maxwell, Box 903, 
Portland, Maine. 











1g easy 
Over 300 illustra- 
Ernie’s School, 





Cornetists—Trombonists. Send for “Free 
Pointers” Weak Lips—High Tones. Virtuoso 
Cornet School, Buffalo, New York. 

Progressive Shorthand—home study course 


complete in five lessons for $5. System based on 
longhand; easy to learn, easy to read—simple 
yet perfectly adapted to English or any Latin 
language. Progressive Shorthand School (E), 
inilo East Fir, Seattle, Wash. 

uN CUA HA Cer 


For the Hair. 





I Was Bald. Obtained hair growth by an In- 
dian’s ointment containing genuine bear oil and 
rare plant juices. Many others have good hair- 
growing results. Will send box, postpaid, with 
recipe, toc. John Hart Brittain, 150 E: 32nd St., 
BA-300, New York. 

ABA CTC 


Portable Garages. 





Portable Garages, wood or steel, reasonable 
prices. Write Bona Fide Building Mfrs., 24 
Borden Ave., Long Island City. 

CUS A EH 


Phonographs and Supplies. 





Build Your Own Phonograph and manufacture 
them for profit. Drawing instructions, parts, 
price list, blueprints, etc., complete, sent free 
upon request. Write today. Associated Phono- 
graph Co., Dept. E-1. Cineinnati, Ohio. 


Make Your Own Phonograph. Particulars free. 
DeSelO-PhonE, P. O. Box 720, Attica, Indiana. 


Build Your Phonograph. “Perfection” high- 
quality spring and electric motors, tone arms, 
reproducers. Wonderful results. Big saving. 
New catalog and building instructions mailed 
for ten cents. Indiana Phonograph Supply Co., 
Indianapolis, Ind. 

IS TA CHA 


Old Money Wanted. 


We Buy and Sell Old Coins. 
paid. Keep All Old Money; you may have valu- 
able coins. Send toc. for New Illustrated Coin 
Value Book, 4 x 6 Guaranteed prices. Get 
posted. Clarke Coin Co., Box 110, Le Roy, N. Y. 


Never Sell Old Coins until you see our copy- 
righted 6 x 9 Illustrated Coin Value Book (New 
Edition)—showing high prices we pay. $100 paid 
for 1894 dime, S Mint. $5.00 for 1856 Eagle Cent. 
Send 1oc for your copy today. Hundreds of old 
coins wanted. International Coin Co., Box 151-P, 


Philadelphia, Pa. 
LAER TAAL Tt re LTS 


Motion Picture Plays. 





$2 to $500 each 





Earn $1,200 a Year in Spare Time writing pho- 
toplays. Experienee unnecessary. Send for free 
book valuable information, special prize offer. 
Photo Playwright College, Box 278 E-6, Chicago. 





Photoplays Wanted. Big prices paid. You 
ean write them. We show you how. Free par- 
ticulars. Rex Publishers, Box 175. E.-6, Chieago. 
UN 

Musical Instruments. 

Violins. Deep, Mellow, Soulful—on credit. 
Easy terms for wonderful instrument. Get de- 
tails today. Gustav Henning, 231 11th St., 


Miami, Florida. 
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More Than 25,000 Volts 
No pain. shock or mus- 
cular contraction. Entire- 
ly harmless — powerfully 
effective. 














uses shown on coupon below, 


Users Get Wonderful Results 


(Voluntary Testimonials) 


“The Renulife Violet Ray High Frequency Gen- 
crator is superior in efficiency because of its 
perfect character and control of current, compact- 
ness and perfect insulation. Tho sinallness and 
lightness of Electrode helder is also a great 
advautage.’’ ‘‘The doctor told me that the trouble 
was hardening of the arteries. I wish I had got 
it a year ago. I would not be without it for all 
the money in the world.’’ ‘“‘I cannot recommend 
it too highly.’’ ‘“‘I have been using mine now 
for a week for Sciatica and I am highly pleased 
with results.”’ ‘‘I think it ls one of the best 
little machines that was ever invented.’’ ‘‘I have 
used lt with excellent results for the restoration 
of hair and stiff and sore rheumatic finger joints.’’ 
“Am well pleased with the Generator, and the 
kind treatment received from your Company.’’ 
“‘My Generator has stopped my neuritis.’’ ‘Every 
house should have a Renulife Violet Ray High 





| 


i This type Violet 


9 tod 
hisuneetdinicn dl. 
oma] 





a Ray Instrument 
wis designed with 
light handle, 
jeasily manipu- 
lated; the most of 
gthe apparatus is 
contained‘ in a 
Case PAY inary 
m@ ample space for 
felectric units of 
a efficient size. 


















¥Yrequency Generator, for tho treatment of Neu- 
ralgia, Neurltis, Sore Throat, Kernels in Neck, 
Cranips, Headacho, Stiff Neck, Muscular Sore- 
hess, Rheumatism, Paralysis—in short, pains of 
all kinds.’’—M. D. ‘I have been much relieved 
by the use of your Violet Ray Generator.’’ ‘‘It 
is fine for Insomnia.’’ ‘‘I find it such a help in 
nervousness.’’ ‘‘I would not part with it for fAve 
times the price. It is suro a little wonder.’’ ‘‘I 
am more than pleased with the Generator; the 
Whole family are using it.’’ ‘‘A neighbor lady 
was suffering from lumbago and could not move, 
and my wife brought over the Generator and in 
Jess than ten minutes the lady was greatly re- 
lieved.‘’ ‘‘Your Generator is just the thing for 
me, That tired feeling has left me, and I feel 
Jike myself agaln.’’ ‘It has relieved me of the 
nervousness and also it has helped me a great 
decal in using it for the treatment of rheumatism.”’ 


rom aT D bg) Bia? 
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How Renulife Benefits 


Science has demonstrated a strange rela- 
tion between electricity and life cells. This 
instrument harnesses a tremendous current 
of electricity and applies in the form of 
Violet Rays so that the body welcomes and 
responds to it in a marvelous manner—no 
pain—shock or the slightest harmful effects. 
A few seconds of Renulife Violet Ray. gives 
more benefit than hours of the old time bat- 
tery methods—because a thousand times as 
much voltage is made use of. 

The irresistible, revitalizing powers of 
Renulife Violet Ray reach every nerve cell, 
fibre and part of body. Blood 1s en- 
riched and purified by a flood of oxygen, 
giving Baads vitality and strength. Assimi- 
lation and digestion improved—functions 
retored to normal—extra supply of fresh 
blood quickly brought to area treated, re- 
moving congestion and supplying nourish- 
ment. While relieving pains and aches, the 
manifest results of disorders, it removes 
the deep seated cause, combines the benefits 
of electricity, vibration, exercise, stimula- 
tion and oxidation. 


Get Book ‘‘Health via Violet Ray’’ 


Learn the whole marvelous story of the 
Violet Ray—this method that works with 
nature to restore and build up. Learn how 
you, at home, can now use these great cura- 
tive forces of Violet Ray—heretofore only 
available at big expense from physicians or 


ents at Hom 


There is no ‘‘quackery” or uncertainty about Renulife Violet Ray. 
It is not claimed to be a ‘‘Cure All,’”? but it has proved in thousands 
of cases a practical health-producing, revitalizing agent—powerful in 
rare restoring normal physical conditions—yet gentle, soothing and 
| perfectly safe. You can treat yourself. Get full information regarding 
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Unequaled for 
neuritis and rheu- 
matism 





Increases energy and 


vitality 





Treatment for nervous- 
and general 


debility ‘ 


beauty doctors. Send coupon or postal 
BOOK card now and receive free book describing 
uses, quoting low prices (within the reach 
of all) and explaining liberal Trial Plan. 
Renulife Electric Co., Inc. 


Sei ae 1210 Marquette Bldg., Detroit, Mich. 


CANADIAN RENULIFE ELECTRIC CO., Ltd., 
1210 Netting Bldg., Weel er Ont. 
Toronto QOliiece: 612 C. I~ KR, Building, = 
fLive Sales Representatives 
write for proposition 
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Ppa te 


Ozone most beneficial 
for catarrh, throat and 
lungs. Also anemia 
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COUPON FOR BOOK 
and Special Information 


RENULIFE ELECTRIC CoO., 

1210 Marquette Bldg., Detroit, Mich. 

_ Please send without obligation, vour book ‘Health,’ explain- 

ing Violet Ray treatments with Renullfe Generators: also give 

full particulars as to its application for ailments checked below. 
TREATS SUCCESSFULLY 
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. .Abscesses ..Facial Neuralgia  ..Piles 

.. Anemia ..-Faitling Hair ..-Pimples 

.. Asthma . Goltre ..Pyorrhea 

. -Arteriosclerosis .-Gout .- Rheumatism 
Baldness .. Hay Fever .. Scars 





.. Blackheads - Infantile Paralysis ..Sciatica 


ee pag Insomnia ¢ aul Diseases 

.. Catarr .. Lameness -.- Throat Diseases i i 

i Colds : .. Locomotor Ataxia ..Spralns Stops falling hair oa 
: -Chilblains --Lumbago, j : - Toothache Bran ail shady growth, 
ve .. Nervous ections ..Weak Eyes i 
.. Deafness . Neuralgia .. Wrinkles ona ay “ae 
.. Eczema . Neuritis ..Warts and Moles 


..Enlarged Prostate .. Paralysis 
Write your naine and address in margin below and cut cut 
with coupon 
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Chicago Office 
Room 410 
123 West Madison 4 
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Learn electricity as you would in actual PRACTICE—in accordance with 
the methods employed by the highest paid electrical experts in America. 
The New McGraw-Hill Library of Practical Electricity contains the actual 
working facts which you need in order to succeed in the electrical field. 


oe 


© 
¢ 


oo 


Y Terrell Croft, formerly with the Westinghouse Company, makes the con- ee 
quest easy for you. ‘ 
oe 


A New Standard in Electrical Literature 


The New Library of Practical Electricity by Terrel Croft marks 2 new era in elec- 
trical literature. : a 

Tbe great field of electrical engineering, with its limitless possibilities 
of earning power, is brought to you ina form that makes success easy. 
The Library is a creation—an, achievement that is without parallel in 
technical literature, because it sticks to actual practice throughout 
its 3000 pages. 
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oe eth thing to YOU— * 
A McGraw-Hill Book Company, Ine., oe 
starts 239 West 39th Street, . 
you New York, N. Y. Se 
to Gentlemen: In an attempt to exe +e 

: press myself about CROFT'S NEW 
bigger LIBRARY OF PRACTICAL ELECTRIC- eo 

ITY, 1 have never seen, and do not 
believe there was ever printed in the +o 

pay English language, a more comprehen- 
sive set of books. It is a library eo? 
that is Just as valuable to the novice : 
as to the expert, because it is all oe 
practice. c 
Respectfully, oe 

* ty GUY H. PEIFER 

. ? 4 ’ >, 
arc ar ey Lo) |e i eee Chief, Doplan Silk Corporation, “g 
a lle ee i oe we Penner Hazeltown, Pa. * 
a omy = : e A a as be 2 ~ @ 
(CROFT’S NEW LIBRARY OF PRACTICAL ELECTRICITY—8 VOLS.) ” 
+e 
ie 


NOW is the time to Master Electricity--- NOW is the 
time to prepare for a High Salary--- os 


Old books won’t do. Amateurish books won’t do. Books Not one cent in advance—Just the coupon 








compiled by “desk authors” or men with no_ practical Examine this new Library for ten full days without ex- 
experience will not serve your purpose. pense. Find out for yourself why it is now taking the 
lead in electrical book sales in America. ‘Use the 
Practical books are easiest mastered. Practical books, books as. you see fit poe ease Poot ae nur McGraw- HIM 
; 3 “ : or illustrations that clear up all the mys- Book Cn., Ine. 
written by practical Jmen, teach you accurately and rap teries in electrical practice. Stick a couple of : 239 W. 39th St. 
idly. There is nothing in the Croft Library which you tbe volumes in your pockets, and refer to them NEW YORK 
can not understand. ‘Terrell Croft tells you the secrets of Cuneo ne ae plete out in an instant Gentlemen: 
success in electricity in plain words, figures and illustra- hours ‘13* ~BAave heretofore taken Please send me the Li- 
tions. Nothing 1s left to the imagination. There is no Then send us $2 in ten days and $3 pe Gunite ped 
guesswork. There is no theory or higher mathematics. hea oe al months, or re- paid) for 10 days’ free exam- 
. entirely at our ex- ination. If satisfactory, I will 
Send now for these eight volumes. No matter how many books on pense. You risk nothing by re- send $2 in ten days and $3 per 


electricity you possess, you are unfair to yourself unless you take turning the attacbed coupon 
advantage of this free examination privilege. No matter whether you ° 
are beginner or expert, these books will show you the clear road to 


success. Inspection will prove this. A CT 
NANG. 5 asia: Gi'sie: 4 wal Since aie at tater et ee) cieters Reledenener 


N W Home AGGressit. a) <1c'e: steer sts COE os. 
Mctraw-Aill Book (Sue O City and: “OlAlCs i. 1...1. 1 =/ere slone clone nn RMR ORME Reo eR encnarctetet ars) cr. 
239 West 39th Street, New York, N. Y. : Name’ of Employer... «. «<asss eee elena ee ©. ck 
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month until $20 bas been paid. If 
not wanted, I will write you for return 
shipping instructions. 
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You benefit by mentioning the “Electrical Experimenter” when writing to advertisers, 


: TO OURR = ‘ve £9 th oumters’ strilee im New York, which has paralyzed the entire printing trade with the excep- 
tion of newspaper °. 3 issued fre 


a New York during the past eight weeks. Accordingly, this issue is 
printed out of tow: 


: nt issues may be delayed as well until we are caught up with our schedule 
again. We sincere. , difficulties and be patient until conditions become normal. 
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o As ST DS 
Light li NE 


mal 
<a Ae! the joint meeting of the Royal Society 
TUN S4land the Royal Astronomical Society of 
8 TD ., London, Sir Joseph Thomson recently an- 
ee \V nounced the correctness of the famous 
32) ¥||instein theory. Photographic plates made 
SAVES by British astronomers in northern Brazil 
on May 29th of this year, at the occasion of.the total r ‘ 
solar eclipse, showed that the light of the:stars passing sun’s surface. Any light ray passing thru these intense- 
close by the sun had been deflected considerably. In ly heated gases must be bent considerably. Hot gases 
other words the photographs of the stars’near the sun refract light rays more than cold ones, as anyone knows 
revealed the fact that they were not in their accus- who has looked over a hot stove plate or thru a bonfire. 
tomed stations, but at a considerable distance away. It is reasoned therefore that the photographic proof is 
If Ejinstein’s theory is correct, it will be seen at really no proof at all, as the bending of the distant 
once that for one thing our astronomical atlases must star’s light might be caused by the suns chromosphere. 
be revised and corrected to a certain degree. Every This immediately brings many question: to. mind. If 
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dium to another, it is refracted or bent in its course. 
Thus, it is well known that due to the earth’s atmos- 
phere, we never actually see the stn either rise or set. 
Now the sun too has a gaseous envelope Just like the 
earth, only much more so. Jn_ fact, it has several: the 
corona, the chromosphere and the photosphere. The 
corona reaches several million miles away from the 
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star, us is well known is a huge sun. This means that 
stars closcly together—or rather if they are in a line 
as viei.c’ .rom earth iy not be where we think they 
are. ‘Shey would be further apart in certain cases. 

Many new puzzles will have to be worked out by 
astrono..ters. For instance our present figures as to the 
distanec of stars are all wrong if Einstein’s theory holds. 
All our former calculations are based upon the assump- 
tion that a ray of light is a mathematically straight line. 
If it is not, how are we now to determinate the paral- 
lax of a certain star? If gravitation affects light, the 
same as wind affects a long jet of water, how can we 
possibly know what we are doing? Suppose we wish to 
determine the distance of a star. That star is billions 
upon billions of miles distant, and if its light rays pass 
near one or more dead (dark) suns, which consequent- 
ly cannot be seen by us, how then will we calculate 
our distance? For the dark stars will deflect the light 
rays several times unbeknown to us! The case thus 
seems hopeless. 

While Einstein’s theory is sound, real proofs are 
still wanting despite what the photographic plate shows. 
To elucidate: When a light ray passes from one me- 
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Einstein’s theory is correct, and if light rays are affected 
by gravitation, why then for instance could we not meas- 
ure the deflection, of a light ray coming from one of 
Jupiter’s moons as it shoots past the huge mother planet ? 

It should be—theoretically—far easier to prove Fin- 
stein’s theory within the realms of our planetary sys- 
tem. Here we know the distances accurately because we 
know the exact orbital time periods down to the smallest 
fraction of a second, of all planets and their sattelites. 

If the objection is made that the case of Jupiter 
cited above might prove fallacious due to the fact that 
this planet has a gaseous envelope, or an atmosphere, 
which would refract and bend the light rays, we still 
have the reverse case of a light ray coming from a 
planet as it passes one of its moons, which we know 
possesses no atmosphere. However, due to the small 
gravitational influence of such a moon, we would require 
very sensitive measuring instruments to detect the ex- 
ceedingly small deflection of the light rays. 

Another thought: Faraday over 100 years ago deflect- 
eda light ray by means of a small magnet. Gravitation— 
which has been proved to be of an electrical nature, 
should not act differently. H. GERNSBACK. 
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OME. men seem to attract success, power, wealth, health 
and attamment with very little conscious effort, others 

conquer with great difficulty, still others fail altogether to re- 

alize ther ambitions, desires and ideals. Why is this so? 


The Master Key will tell you why! It will tell you that these things are 
controlled by Natural Laws, precisely the same as the talling of an apple. 


The Master Key1 Is a key with which many are converting loss into gain, fear 
into courage, despair into Joy, hope into fruition. No one will emerge from 
its magic pages but with a firmer grasp of the future, a surer understanding 
of what he can do. 


This may seem to be too good to be true, but remember that within a few 
years, by the touch of a button or the turn of a lever, science has placed 
almost infinite resources at the-disposal of man, is it not possible that there 
are other laws containing still greater possibilities. 


An understanding of this law will enable you to control every other power 
which exists. It 1s without doubt the greatest discovery of the Twentieth 
Century. In it may be found the remedy for every ill, the solution to every 
difficulty, the gratification for every desire; in fact, it would appear to be the 
Creator's magnificent provision for human emancipation. 


A cOpy of this magnificent, richly bound hundred-page book, will be sent to 
any address, without cost or obligation of ony kind. 


Charles F. Haanel, 203 Howard Bldg., St. - Mo. - 
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g Learn Wireless 
a ¢ By Mail-InTen Week 


Calls Coming in Steadily, for National Radio Institute Graduates, 
from all Parts of the Country. 


Two Concerns Will 


Take All Operators We Can Furnish. 


Commercial Radio has arrived and many attractive positions 
are now open in the Merchant Marine, Commercial Land 
Radio Service, Railroads, Radio Supply Factories, Lake and 
Ocean Steamship Lines, Telegraph Companies and Aerial 


Mail Service. 


We are now receiving requests for more 


National Radio Institute Graduates than we can furnish. 


Salaries Up to $250 a Month 


With exceptional opportunity for promo- 
tion to Radio Mechanic, Electrician, or 
Engineer. No previous experience or train- 
ing is necessary. You can Learn Wireless 
the National Radio Institute way, in Ten 
Weeks, by mail, right in your own home. 
With our help you can quickly qualify for 
a good position at big pay. Many of our 
students secure positions before completing 
the course, because it is based on actual 
practice and teaches what is needed to 
make a big success of Wireless work. 


Get Your Instructions from the 
Nation’s Capital 


(Our Course is Endorsed by the U. S. Govern- 
ment Officials) 

The National Radio Institute, headed by 
authorities who have been closely allied 
with government training of students, was 
established in 1914 and is the first school in 
America to successfully teach Wireless by 
Mail. The work is under the direction of 
J. E. Smith, E.E., director of the Radio 
Department, Howard University, and E. R. 
Haas, formerly of the Radio Division of 
Yale University. 


We now have students throughout the 
world. Our location in the Nation’s Capi- 
tal, together with the standing of our offi- 
cers and their wide acquaintance among 
government officials connected with Wire- 


- less activities, places us in position to give 


our students the best instructions obtain- 
able and to be of the utmost help in assist- 
ing them to secure good paying positions. 


Travel If You Want To 


If you want to travel and see the world, go 
to foreign countries and increase your knowl- 


edge of world affairs, Wireless offers you 
the chance of a lifetime. However, you are 
not obliged to travel, but may secure a 
permanent position at one of the big Land 
Stations, Railroad, Telegraph or Steamship 
Companies if preferred. 


Pay as You Learn 


Our plans of payment bring a wireless edu- 
cation within the reach of anyone who de- 
sires to learn. A small payment down on 
our convenient payment plan, and small 
following payments, enables you to earn the 
cost of your tuition while actually learning 
to be a wireless operator. 


Free Instruments to Every Student 


In addition to five text books—35 special 
Lessons and 18 Personal Examinations—we 
send you, while taking our course, a Stand- 
ard Automatic Wireless Transmitting and 
Receiving Set for sending and receiving 
messages. ‘These fine instruments are Free 
only to National Radio Institute Students. 


Oldest Correspondence Wireless 
School in America 


In addition to being the oldest and largest 
Wireless School in America, our location in 
the Nation’s Capital enables our Students’ 
Employment Department to keep in close 
touch with the best openings for our gradu- 
ates. A Post Graduate Course is Given 
Free to every graduate. 


FREE 


Our booklet, ‘Wireless the 
Today,” gives you complete nformaton 
regard to our course, the aie and a 
methods by which you can master wireless, and 
other important facts you should know. It is 
free. Just mail the coupon. No obligation 
whatever on your part. 


pportunity ee 


National Radio ay 
Dept. 140, 14th & U Sts., 
Washington, D. am 


enews 


Mail This Coupon Today ~*==-—-= 


1919 






Send me, free of charge, your booklet “Wireless 
The Opportunity of Today”, with full particulars 


regarding your famous 10 weeks’ 


Home Study 


Course and your Special FREE INSTRUMENT 


OFFER. 
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| 10cadaysoonbuysan 
Oliver Typewriter—latest model 


Before you realize it you have this splendid Oliver 
paid for. And you get to use it right away —while 


en you pay. 
To begin with, you save $43 onthe price, for we now 


sell the $100 Oliver for $57. It is our latest and best model, 
the No. 9. The finest product of our factories. 


We are able to make this great saving for you through the 
economies we learncd during the war. We found that it was 
unnecessary to have great numbers of traveling salesmen and 


Used by i 
U. S. Steel numerous expensive branch houses through the country. We were 
C tion, | i ¢ 
Bees lvania also able to discontinue many other superfluous sales methods 
R. R, Na- . : 

‘ You may buy direct from us via coupon. We even send the 


flonal City 
Bank of New 
York, Ency- 
clopedia_ Brit- 
annica, New 
York Edison 
Co., Otis Eleva- 
tor Co., Boston 
Elevated Rail- 
ways, and other big 
concerns, 


Oliver for five days’ free 
trial so that you may act as 
your own salesman. You 
may use it as if it were 
your own. You can be 
the sole judge, with no 
one to influence you. 


cs iP.” 5 ‘ann = - , 
7 t - ‘ 4 Seale SE ae j A Ae 
" - x fais : 4 
“3 K i é a id a4 i oy f : 
" . a ¥ | bad 
i a 5 5 j 1 a * 
" a j . a i . . re ert Ee , B ne { ‘ “i ' 4 
be +e: ! = . oe aol § : + 2 “4! ; 4 “bt oe = 
: wine’ weed ’ E : , E 
? Pa k 4 j 3 iy haa “4% 3 
G 4 ie p ne Me 4 ‘ ~ 
A * fe . ' oA me ¢ 2S oe a" 
es o By oN a j _—s E ye ce +55 ae, si 
rt f 5 TL ” y 4 . - g Be 
Ay Sia, i La cs ~ ae A 3 BE . - 
a Hoes, o a b . 4 3 . ¥ , "e = 
zi Ay 7 % q . ee S 3 me &he eae = . 
pay . ; 7 ql Sar ee : 4 d ‘| ry i z a“ 
aN. SS Bie q 
P tie. ; B A F a “ 7 
v - - “ S oer. 
am ae eae A 2 ‘ m 4 * Sony 
Me ts p= = A oe 3 a: : ae i 
~ q + - = re £4 i ‘ 2 a - : 
° Be No ui x BR aoe, Par cee 2 bee Be y 
¥ ey al onl : p : - Megas 4 
4 e im ont 4 : ra “ . wy eo a ee ie, dae a 
R i.“ - Sr prerveasonne RR rE a a AY, mn 
MS Fi 5 F 3a] a - ce ee N . * eS 
Do LY re i a by a . pot t a 
5 
EN 
i 


Let us send you the Oliver for Free ee ee See 
siakiimerings wy This coupon brings 


Trial. The coupon brings it. ste = 

If you agree that it is the finest Mi Rea ate ke Ces . Soo. i 
typewriter, regardless of price, pay for (jaaummam oO”. er erry Reta Seay youa Free [rial Oliver 
it at the rate of $3 per month. We — Se a il without your paying 








ask no partial payment in advance. 
You have over a year to pay. And you'll have 
the Oliver all that time. There is no need to 
wait until you have the full amount. 

If, after trying it, you wish to return it, we even re- 
fund the outgoing transportation charges. So the trial 
does not cost you a cent. Nor does it place you under 
obligations to buy. 

Our new plan has been a tremendous success. We are selling 
more Olivers this way that ever before. Over 700,000 Olivers 
have been sold! Oliver popularity is increasing daily. 

This, the Oliver 9, has all the latest improvements. It is noted 
for its sturdiness, speed and fine workmanship. It is handsomely 
finished in olive enamel and polished nickel. If any typewriter 
is worth $100, it is this Oliver, for which we now ask only {5/7, 
after its being priced for years at $100. 

Mail the coupon for EITHER a free trial Oliver or further 
information. Be your own salesman and save $43. This is your 
great opportunity. 


in advance. Decide yourself. Save $43. 


Or this coupon brings further infor- 
mation. Check which you wish. 





THE OLIVER TYPEWRITER COMPANY, 
678 Oliver Typewriter Bldg., Chicago, III. 


[fal Ship me a new Oliver Nine for five days free in- 
spection. If I kcep it, I will pay $57 at the rate 





of $3 per month. The title to remain in you until fully a 
paid for. Z 
Biv ishippiil eo Gino ts a1 se ee Sak ooh e Cale see eee we 
This does not place me under anv obligation to buy. If 3 
I choose to return the Oliver, I will ship it back at 
your expense at the end of five davs. A 
IDo not send a2 machine until I order it. Mail me 
vour book—“’The High Cost of Typewriters—The a 
Reason and the Remedy,’ your de luxe catalog and 
further information. i 


Canadian Price $72 
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It contains the follow- 
ing 44 chemicals: 


Alum Al. (SO 4) 3, (NH4)2SO, 
Antimony (powdered) (Sb) 
Ammonium Aqua 
(NHs+H.O) 
Ammonium Carbonate 
(NH, )e CO, 
Ammonium Chloride (NH,ClI) 
Ammonium Sulphate 
(NH4)2 SO, 
Barium Chloride (BaChk) 
Boric Acid (H.BOs;) 
Brimstone (Sulphur) (S) 
Calcium Chloride (CaCl) 
Calcium Oxide (CaO) 
Calcium Sulphate 
(CaSO,2H.O) 
Charcoal (Carbon) (C) 
Chloride of Zinc (ZnCI.) 
Copper Sulphate (CuSO,) 
Ferrous Sulphate (FeSQO,) 
Ferrous Sulphide (FeS) 
Clycerol (Glycerine) 
C,H; (OH); 
Hydrochloric Acid (HCl) 
lodine (1) 
Iron Chloride (FeCl.) 
Iron Oxide (FeO) 
Lead Acetate Pb (CoH 302) » 
Litmus Paper 
Magnesium Carbonate 
(MgCO3) 
Manganese Dioxide (MnO.) 
Mercury (Quicksilver) (Hg) 
Nickel Chloride (NiCl,) 
Oxalic Acid (H2C.2O;) 
Sodium Bicarbonate 
( NaHCo,) 
Sodium Borate (NaBO,) 
Sodium Carbonate (Na.CO3;) 
Sodium Chloride (NaCl) 
Sodium Nitrate (NaNO) 
Sedium Phosphate 
(NasHPO,) 
Sodium Sulphate (Na.SO,) 
Sodium Sulphite (NaeSO,) 
Stannous Chloride (SnCl.) 
Sulphate of Nickel (NiSO,) 
Sulphate of Zine (ZnSO;) 
Sulphuric Acid (H.SO,) 
Tin (Cranulated) (Sn) 
Zinc (Metal) (Zn) 
Zine Carbonate (ZnCO,) 


The following apparata 
are furnished: 


One Standard Washbottle 

One Alcohol Lamp 

One Conical Glass Measure 

One Erlenmeyer Flask 

One Glass Funnel 

One Delivery Tube 

Six Assorted Test-Tubes 

One Test-Tube Holder 

Ten Sheets of Filter Paper 

One Glass Dropper 

One Spoon Measure 

Glass Tubing 

One book containing Trea- 

tise on Elementary Chemis- 

try and 100 Chemical Ex- 

periments to be performed 
with this outfit, 
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Chemical Laborator 


We present herewith to our friends our new E. I. Co. Chemical Labora- 
tory which contains real chemicals and apparata to perform real chemical 


experiments. This outfit is not a toy, put up merely to amuse, but a 
practical laboratory set, with all the chemicals, apparata and reagents 
necessary to perform real work and to teach the beginner all the secrets 
of inorganic chemistry. With this outfit we give free a book containing 
a Treatise in Elementary Chemistry, useful data and recipes, and 100 
instructive and amusing experiments. 


DESCRIPTION OF THE OUTFIT: 


The outfit consists of forty-four (44) Chemicals all 
C. P. (chemical pure) put up in appropriate wooden 
boxes, glass bottles, and hermetically closed jars. The 
acids are put up in glass bottles, with ground-in glass 
stoppers and there is a sufficient quantity of chemicals 
supplied (mostly one to tvo ounces) enough to make 
cozens of experiments with each. See list of Chemi- 
cals herewith. 

The apparata furnished are all of the best obtainable 
make and of standard laboratory size and shape. A 
list of the 17 pieces of apparata furnished with this 
outfit is printed also herewith. 

The Instruction book is a real Chemistry Course 
for the Beginner, Some of the Contents are: Divi- 
sion of Matter: This is a Treatise on Elementary 
Chemistry and deals with the theory of the Ele- 
ments, Molecules and Atoms, etc. Chemical Nomen- 
clature: This explains in simple language the deri- 
vation of the chemical names of the Elements and 
their compounds. There is a chapter on Laboratory 
Operations; Glass Working; First Aid; Fire Ex- 
tinguishers; Experimenters’ Aphorisms, etc, 


The price is still $5.00. 






TRADE MARK 


“THE LIVIEST CATALOG IN AMERICA’’ 


Our big, new electrical cyclopedia No. 20 is waiting for 


you. Positively the most complete Wireless and electrical 
catalog in print today, 176 Big Pages, 400 illustrations. 


Shipping Weight 10 Ibs. 


THE ELECTRO IMPORTING CO., Mirs. 


231 FULTON STREET 





A good part of the book is devoted to Weights and 
Measures. The Metric System, the English system 
and the U. S. System are fully explained. 


The following tables are furnished: Symbols and 
Atomic weights of the Elements; Measures of Weights, 
Volume, Capacity and Length; Per Cent solutions; 
Conversion of Measure expressed in parts; Poisons 
and their antidotes; Technical and common name of 
chemical substances; Formulas for Cleaning various 
substances, etc., etc. 


Among the 100 Experiments are: 


How to make chemical tricks; How to make invisible 
and magic inks; How to test flour; How to test soil; 
How to Make Chlorine Gas and smoke (German War 
Gas); How to bleach cloth and flowers. How to pro- 
duce Oxygen and Hydrogen; How to make chemical 
colors; How to test Acids and Alkalies and hundreds 
of interesting hints and formulas, 


(Can be shipped by Express only.) 





TRADE MARK 


NEW YORK CITY 





. 


RRR ROT RARARRREBR RKO SCOSESESSEECESCECSSCSCSSERERRESSSERERRRERRRAARAESE. 
ELECTRO IMPORTING COMPANY 
231 Fulton St., New York City 


I enclose herewith 6 cents in stamps or coin, to 
enver postage, for which please send me your latest 









Ka SY 300 instruments and apparatus, ctc. Big ‘Treatise on Cyclopedia Catalog No. 20 as described. (3 
Wireless Telegraphy.” 20 FREE coupons for our 160-page NAME ..-.0. Cece rrc ce cc ccc cecceesccacenceecs ° \s 

. OW : FREE Wireless Course in 20 lessons. FREE Cyclopedia ADDRESS cc.20 00 «ss oem Corse ccees seees ssa “8 

SD of No. 20 measures 7x54”, Weight % lb. Beautiful stiff STA Th eee ae BE. E. 11-19 § 
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How I Improved My Memory 


an 


Jn One Evening 


The Amazing Experience of Victor Jones 


“Of course I place you! Mr. Addison 
Sims of Seattle. 

“Tf I remember correctly—and I do 
remember correctly—Mr. Burroughs, the 
lumberman, introduced me to you at the 
luncheon of the Seattle Rotary Club three 
years ago in May. This is a pleasure 
indeed! I haven’t laid eyes on you since 
that day. How is the grain businessr 
And how did that amalgamation work 
out?” 

The assurance of this speaker—in the 
crowded corridor of the Hotel McAlpin 
—compelled me to turn and look at him, 
though I must say it is not my usual 
habit to “‘listen in” even in a hotel lobby. 

“He is David M. Roth, the most 
famous memory expert in the United 
States,” said my friend Kennedy, an- 
swering my question before I could get 
it out. ‘He will show you a lot more 
wonderful things than that, before the 
evening is over.” 

And he did. . 

As we went into the banquet room the 
toastmaster was introducing a long line 
of the guests to Mr. Roth. I got in line 
and when it came my turn, Mr. Roth 
asked, “What are your initials, Mr. 
Jones, and your business connection and 
telephone number?” Why he asked this, 
I Jearned later, when he picked out from 
the crowd the 60 men he had met two 
hours before and called each by name 
without a mistake. What is more, he 
named each man’s business and _ tele- 
phone number, for good measure. 

‘I wont tell you all the other amazing 
things this man did except to tell how he 
called back, without a minute’s hesita- 
tion, long lists of numbers, bank clear- 
ings, prices, lot numbers, parcel post 
rates and anything else the guests gave 
him in rapid order. 


* *K *K OR 


When I met Mr. Roth—which you 
may be sure I did the first chance I 
got—he rather bowled me over by saying 
in his quiet, modest way: 

“There is nothing miraculous about 
my remembering anything I want to re- 
member, whether it be names, faces, fig- 
ures, facts or something I have read in 
a magazine. 

“Vou can do this just as easily as I do. 
Anyone with an average mind can learn 
quickly to do exactly the same things 
which seem so miraculous when I do 
them. 
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“My own memory,” continued Mr. Roth, 
“was originally very faulty. Yes it was—a 
really poor memory. On meeting a man I 
would lose his name in thirty seconds, while 
now there are probably 10,000 men and women 
in the United States, many of whom I have 
met but once, whose names I can call instantly 
on meeting them.” 

- “That is all right for you, Mr. Roth,” I 
interrupted, “you have given years to it. But 
how about me?” 

“Mr. Jones,’ he replied, “I can teach you 
the secret of a good memory in one evening. 
This is not a guess, because I have done it 
with thousands of pupils. In the first of seven 
simple lessons which I have prepared for home 
study, I show you the basic principle of my 
whole system and you will find it—not hard 
work as you might fear—but just like play- 
ing a fascinating game. I will prove it to you.” 

He didn’t have to prove it. His Course did; 
I got it the very next day from his publishers, 
the Independent Corporation. 

When I tackled the first lesson, I suppose 
I was the most surprised man in forty-eight 
states to find that I had learned in about one 
hour—how to remember a list of one hun- 
dred words so that I could call them off for- 
ward and back without a single mistake. 

That first lesson stuck. And so did the other 
six. 
Read this letter from Terence J. McManus, 
of the firm of Olcott, Bonynge, McManus & 
Ernst, Attorneys and Counsellors at Law, 170 
Broadway, and one of the most famous trial 
lawyers in New York: 


“May I take occasion to state that I re- 
gard your service in giving this system_to 
the world as a public benefaction. The 
wonderful simplicity of the method, and the 
ease with which its principles may be ac- 
quired, especially appeal to me. I may add 
that I already had occasion to test the 
effectiveness of the first two lessons in the 
preparation for trial of an important action 
in which I am about to engage.” 


Mr. McManus didn’t put it a bit too strong. 

The Roth Course is priceless! I can abso- 
lutely count on my memory now. I can call 
the name of most any man I have met before 
—and I am getting better all the time. I can 
remember any figures I wish to remember. 
Telephone numbers come to mind instantly, 
once I have filed them by Mr. Roth’s easy 
method. Street addresses are just as easy. 

The old fear of forgetting (you know what 
that is) has vanished. I used to be “scared 
stiff’ on my feet—because I wasn’t sure. I 
couldn’t remember what I wanted to say. 

Now I am sure of myself, and confident, 
and “easy as an old shoe” when I get on my 
feet at the club, or at a banquet, or in a 
business meeting, or in any social gathering. 

Perhaps the most enjoyable part of it all 
is that I have become a good conversation- 
alist—and I used to be as silent as a sphinx 
when I got into a crowd of people who knew 
things. 

Now I can call up like a flash of lightning 
most any fact I want right at the instant I 
need it most. I used to think a “hair trig- 
ger” memory belonged only to the prodigy 
and genius. Now I see that every man of 
us has that kind of a memory if he only 
knows how to make it work right. 


’ 
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I tell you it is a wonderful thing, after 
groping around in the dark for so many years 
to be able to switch the big searchlight on 
your mind and see instantly everything you 
want to remember. 

This Roth Course will do wonders in your 
office. 

Since we took it up you never hear any- 
one in our office say “I guess” or “I think it 
was about so much” or “I forget that right 
now” or “I can’t remember” or “I must look 
up his name.” Now they are right there with 
the answer—like a shot. 

Have you ever heard of “Multigraph 
Smith?” Real name H. Q. Smith, Division 
Manager of the Multigraph Sales Company, 
Ltd., in Montreal. Here is just a bit from 
a letter of his that I saw last week: 

“Here is the whole thing in a nutshell: 

Mr. Roth has a most remarkable Memory 

Course. Itis simple, and easy as falling off 

a log. Yet with one hour a day of practice 

anyone—I don’t care who he is—can im- 


prove his Memory 100% in a week and 
1,000% in six months.” 


My advice to you is don’t wait another 
minute. Send to Independent Corporation for 
Mr. Roth’s amazing course and see what a 
wonderful memory you have got. Your divi- 
dends in increased power will be enormous. 

ViIcToR JONEs. 

While Mr. Jones has chosen the story form for 
this account of his experience and that of others 
with the Roth Memory Course, he has used only 
facts that are known personally to the President of 
the Independent Corporation, who hereby verifies 
the accurrary of Mr. Jones’ story in all its par- 


ticulars, 
Send No Money 


So confident is the Independent Corpora- 
tion, the publishers of the Roth Memory 
Course, that once you have an opportunity 
to see in your own home how easy it is to 
double, yes, triple your memory power in a 
few short hours, that they are willing to send 
the course on free examination. 

Don’t send any money. Merely mail the 
coupon or write a letter and the complete 
course will be sent, all charges prepaid, at 
once. If you are not entirely satisfied send 
it back any time within five days after you 
receive it and you will owe nothing. 

On the other hand, if you are as pleased 
as are the thousands of other men and women 
who have used the course, send only $5 in 
full payment. You take no risk and you have 
everything to gain, so mail the coupon now 
before this remarkable offer is withdrawn. 


FREE EXAMINATION COUPON 


CERERERBERBEBBBRBRBSBRBRBSRBERBBRBRBERBSRBRERB SB SB BI 


Independent Corporation 
Publishers of The Independent Weekly 
Dept. R-11011 119 W. 40th Street, New York 


Please send me the Roth Memory Course of 
seven lessons. I will either mail the course to you 
within five days after its receipt or send you $5, in 
full payment of course. 
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eule of magazine subscriptions expire this month! With the 
tremendous advance of paper prices and labor it is 

] 10ns certain that nearly all magazines will advance their 
subscription prices at least from 25% to 50%. 


BY ORDERING NOW YOU WILL SAVE BIG MONEY. 


In announcing these wonderful prices it is with the absolute 
knowledge that our readers are offered the lowest prices for 
standard Magazines that it is possible to obtain anywhere, 
Only by special arrangement with the publishers are 
these prices possible, but to take advantage of them, 
you must act quickly. Don’t delay, do it now. This of- 
fer is so good that of necessity it must be limited in time. 
Just think of buying standard Magazines at reduced prices 
in time for Xmas Presents, and they certainly make ideal 
gifts being a constant reminder for a whole year of a con- 
siderate friend. Just glance over our wonderful prices, and see 
how we enable one dollar to bring you two dollars’ worth, and then 
make up your list. When sending your order, don’t forget to state 


where magazines are to be sent. But be sure you do it now. To-morrow means you may forget and lose thls wonderful opportunity. All prices 
quoted are for subscribers in U 8S. A. only, Canadian and Foreign subscriptions require additional postage. 










I Publishers 
* Will Mail the 
Magazine 
Direct From & 
Their Own § 
Office to You. 
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Gloria Swanson 
In “Male and Female’ 
Paramount-Artcraft Picture 


HE greatest asset any man can _ pos- 

sibly have is the faculty for making 

people like him. It is even more im- 
pertant than ability. 

The secret of making people like you lies in 
your ability to understand the emotional and 
mental characteristics cf the people you meet. 

Did you know that a blond has an entirely 
different temperament than a brunet ?—that to 
get along with a blond type you must act 
entirely different than you would to get along 
with a brunet? 

When you really know the difference be- 
tween blonds and brunets, the difference in 
their characters, temperaments, abilities and 
peculiar traits you will save yourself many a 
mistake—and you will incidentally learn much 
you never knew before about yourself. 


AUL GRAHAM was a blond, and not un- 

til he learned that there was all the differ- 
ence in the world between the characteristics 
of a blond and those of a brunet did he dis- 
cover the secret of making people like him. 

Paul had been keeping books for years for 
a large corporation which had branches all 
over the country. It was generally thought by 
his associates that he would never rise above 
that job. Ife had a tremendous abilily with 
figures—could wind them around his little 
finger—but le did mot have the ability to 
mix with big men; he did zot know how to 
make people like him. 

Then one day the impossible happened. 
Paul Graham became popular. 

Business men of importance who had for- 
merly given him only a passing nod of ac- 
quaintance suddenly showed a desire for his 
friendship. People—even strangers—actually 
went out of their way to do things for him. 
Even he was astounded at his new power over 
men and women. Not only could he get them 
to do what he wanted them to do, but they 
actually anticipated his wishes and seemed 
eager to please him. 

From the day the change took place ke 
began to go up in business. Now he is the 
Head Auditor for his corporation at an im- 
mense increace in salary. And ll this came 
to him simply because he learned the secret 
of making people like him. 

You, too, can kave the power of making 
people like you. For by the same method 
used by Paul Graham, you can, at a glance 
tell the characteristics of any man, woman or 
child—tell instantly their likes and dislikes, 
and YOU CAN MAKE PEOPLE LIKE YOU! 
Here is how it is done: 

Everyone you know can be placed in one 
of two general types—blond or brunet. There 
is as big a difference between the mental and 
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emotional characteristics of a blond and those 
of a brunet as there is between night and day. 
You persuade a blond in one way—a brunet 
in another. Blonds enjoy one phase of life 
brunets another. Blonds make good in one 
kind of a job—brunets in one entirely differ- 
ent. 

To know these differences scientifically is 
the first step in judging men and women, in 
getting on well with them; in mastering their 
minds; in making them like you; in winning 
“heir respect, admiration, love and friendship. 

And when you have learned these differ- 
cnces—when you can tell at a glance just 
what to do and say to make any man or 
woman like you, your success in life is assured. 

For example, there’s the case of a large 
manufacturing concern. ‘Trouble sprang up 
at one of the factories. The men talked strike. 
Things looked ugly. Harry Winslow was sent 
to straighten it out. On the eve of a general 
walkout he pacified the men and headed off 
the strike. And not only this, but ever since 
then, that factory has led all the others for 
production. He was able to do this, because 
he knew how to make these men like him 
and do what he wanted them to do. 

Another case, entirely different, is that of 
Henry Peters. Because of his ability to make 
people like him—his facully for “getting under 
the skin” and making people think his way, 
he was given the position of Assistant to the 
President of a large firm. Two other men, 
both well-liked by their fellow employees, had 
each expected to get the job. So when the 
outside man, Peters, came in, he was looked 
upon by everyone as an interloper and was 
openly disliked by every other person in the 
office. 

Peters was handicapped in every way. But 
in spite of that, in three weeks he had made 
fast friends of everyone in the house and had 
even won over the two men who had been 
most bitter against him. The whole secret 1s 
that he could tell in an instant how to appeal 
to any man and make him well-liked. 

A certain woman who had this ability moved 
with her family to another town. As is often 
the case, it is a very difficult thing for any 
woman to breck into the chill circle of society 
in this town, if she was not known. But her 
ability to make people like her soon won for 
her the close friendship of many of the “best 
families” in the town. Some people wonder 
how she did it. It was simply the secret at 
work—the secret of judging people’s character 
and making them like you. 

x *£ £ k eR OK 


OU realize, of course, that just knowing 
the difference between a blond and a 
brunet could not accomplish all these won- 
derful things. ‘There are other things to be 
taken into account. Cut here is the whole 
secret. ; 
You know that every one does not think 
-like. What one likes another dislikes. What 
pleases one offends another. And what of- 
fends one pleases another. Well, there 1s your 
cue. You can make an instant “hit” with 
anyone if you say the things they want you 
to say, and act the way they want you to 
act. Do this and they will surely like you 
and believe in you and will go miles out of 
their way to PLEASE YOU. 
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You can do this easily by knowing certain 
simple signs. In addition to the difference 
in complexion, every man, woman and child 
has written on them signs as distinct as though 
they were in letters a foot high, which show 
you from one quick glance exactly what to 
say and to do to please them—to get them to 
believe what you want them to believe—to 
think as you think—to do exactly what you 
want them to do. 

Knowing these simple signs is the whole 
secret of getting what you want out of life— 
of making friends, of business and social ad- 
vantage. Every great leader uses this method. 
That is why he IS a leader. Use it yourself 
and you will quickly become a leader—nothing 
can stop you. 

You have heard of Dr. Blackford, the Mas- 
ter Character Analyst. Many concerns will 
not employ a man without first getting Dr. 
Blackford to pass on him. Concerns such as 
Westinghouse Electric and Manufacturing 
Company, Baker, Vawter Company, Scott 
Paper Company and many others pay Dr. 
Blackford large annual fees for advice on 
dealing with human nature. 

So great was the demand for these services 
that Dr. Blackford could not even begin to 
fill all the engagements. So Dr. Blackford 
has explained the method in a simple, seven- 
lesson course, entitled, “Reading Character at 
Sight.” Even a half hour’s reading of this 
wonderful course will give you an insight into 
human nature and a power over people which 
will surprise you. 

Such confidence have the publishers in Dr. 
Blackford’s course, “‘Reading Character at Sight,” 
that they will gladly send it to you on approval, all 
charges prepaid. ‘Look it over thoroughly. See if 
it lives up to all the claims made for it. If you do 
not want to keep it, then return it and the transac- 
tion is closed. And if you decide to keep it—as 
you surely will—then merely remit five dollars in 
full payment. 

Remember, you take no risk, you assume no 
obligation. The entire course goes to you on ap- 
proval. You have everything to gain—nothing to 
lose. So mail the coupon NOW and learn how to 
make people hke you, while this remarkable offer 
is still open. 


FREE EXAMINATION COUPON 
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Independent Corporation 
Publishers of The Independent Weekly 
Dept. B-11011, 119 West 40th Street, New York 


You may send me Dr. Blackford’s Course of 
seven lessons entitled ‘“‘Reading Character at 
Sight.”’ I will either remail the course to you 
within five days after its receipt, or send you $5 
in full payment of the course. 
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Home Study Courses of Definite Value 


For Experienced Men and Beginners 





IGHT in your own home, if you are ambitious, you can 

fit yourself for an electrical position and graduate 

forever from the ranks of those who are held back 
because of lack of technical knowledge. I don’t make any 
false statements about the wonderful salaries you will com- 
mand. But I do promise, if you are in earnest, to give you 
unusually valuable service that has enabled many others to 
increase their earnings greatly. 


Each Lesson Meant for You 


My method is different from others. It is based upon my 
years of practical experience. It leads the student quickly 





over fundamentals right up to practical information, such as Ad 
vancement 
is experienced in everyday work. You get my personal at- _a 
tention, It’s really a class where you who want to learn is made possible to any ar- 
: : itlous man—whether a begin- : 
A and I who know the angles of the electrical industry from ner oF exparienceaiiree yeni | 
aa experience, get together. This method has been so successful work—who will conscientiously 
that my students are sending others to me and a number of oss of ee time to my 
PERSONALLY concerns require their employees to take my course. a | 
° See nes 
CONDUCTED Tough Problems Made Simple 
by a man who has _ long : ' : 
experience as a consulting There isn’t a problem that can’t be solved if you have the proper foundation of knowledge. There 
See ebInte teimpart is no limit to what you can achieve with the aid of the practical electrical information supplied 
his knowledge to others, in my course: It’s up to you. I can’t tell you much in this little space. Let me send you my catalog. 
What Our Students Think of Our Course | 
“It hag been several years since I 
graduated and since iene ; mee RESULTS OF MY SERVICE } 
c ! ne ec- e 2 e 
ie ESTATE Die Westinghouse Practical Electricians Recommend My Course to Others. 
; y d several other C 7 
Beech Guano Curing aconeert My Students Are Invariably Promoted and Get Better Salaries. : 
Durt this time it has been lm- ra ° ° 
possible for me to keep in elose touch Over 65 Per Cent. of My Students Are Engaged in the Electrical Business. 
ith you to whom I owe, to a_ large : 
extent. the measure of success I have Over 11 Per Cent. of My Present Enrollment Came Through Satisfied Students. 
had in the electrical fleld. ° : ; . j ' 
I wish to take this opportunity to Beginners Get Employment in Electrical Work After Taking My Course a Short While. 
thank you for ES nsteuelior glven 
me, and to say that elieve you p 
have exceptlonal ability along educa- The Right Way to Pay 
tional lines, Yours, very truly, ; 2 
i. DICKEY, Asst. Chief Engineer, You pay me a small amount each month. You may stop any time and your payments will then stop. 
The Domestio Engineering Company. I don’t want your money if I’m not teaching you satisfactorily. 
Dayton, Obio. 
——————S e 
“I took some of my lessons down Apparatus Supplied 
to the plant and studied them. The 5 : 5 - i . - 
Superintendent saw them and asked me _. Electrical materials, charts, electrical apparatus, drafting material, etc., are furnished with the course 
what they were so 1 told him. The without charge. Write me frankly about yourself—what you are doing now and what you hope to do. 
nate aay te Saaia ee an Let’s get together on your problems. 
u oa ~ ~ - 7 e e 
$110.00. This came in very handy SEND FOR MY BOOK which clearly tells you how the work is handled, what I have done for others 







for me of course. Ioping to hear | and the benefit you can expect to receive. 


from my exams real soon, I remain,” 
YORKE BURGESS, Superintendent 


BURGESS ELECTRICAL SCHOOL, 745 E. 42nd Street, Chicago, Illinois 


G. D. WATERS. Fairview. W. Va. 























The Opinions of Men Who Have 
Bought the Blue Book 
“I am sure it will solve many problems that may ; 
oe ane SEeetolloe BO ee Tk hee oeaR tt cently ELECTR J CAL MEN AND STUDENTS 
fs a wonderful book and they told me to get copies 


} for them.” A pocket hand-book for ELECTRI- ens of everyday problems are cov- 
JOHN H. GOTCHEL CAL MEN and STUDENTS. Con- ered. Recommended by electrical 
| : Santa Barbara, Cal tains over 200 CALCULATION men all over the country. Used in 
: : Sone ang worked: ous prob peas schools. Purchased by 
. lems showing their use, lso electrical concerns for employees 
éi a Pas heh ee poloreaa Ons Gra win gs: DRAWINGS of ELECTRICAL AP- and customers. There is no other 
ie hot eee . ie PARATUS and DEVICES of which book like it 
ee JOSEPH C. HANHAUSER the inside connections are clearly A $1.00 bill brings the book. We 
: Philadelphia. Pa shown. ALTERNATING CUR- refund your money if you are not 
Bees RENT CALCULATIONS and doz- fully satisfied. 
“It is such a good publication that you will find 
enolosed my check for 12 copies for just a few friends 
I happened to see last night * e 
E. T. BROWN, 
New Orleans, La. Yorke Burgess, President 
= “Your Burgess Blue Book which I have received Consulting Electrical Engineering 
| recently, has caused quite a stir among my fellow ‘ 5 . 
electricians for many of them asked me to get one 750 East Forty-Second Street, Chicago, Illinois. 
is a great help to them in their work.’ We give information on electrical subjects, design and perfect electrical devices and apparatus, 


for them as soon as they read mine. They think it | 


Power plants, electric railway and operation and railway signals a specialty. Write us your 


FRANK STALZER, ay : C 2 
needs and let us furnish data and advise you. Our service is prompt, reliable and satisfactory. 


Toledo, Ohio. 
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How “Silent Simms” 
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Became 


a Master of Speech 


‘6 OU are exasperating beyond words,” 

\ shot out Mr. Worden. “Why didn’t 

you keep Mr. Truesdale here? You 
knew I would be back in ten minutes.” 

Harry Simms gulped hard, and replied 
weakly, “I did try to keep him here, Mr. 
Worden, but he wouldn’t stay.” 

“What? Wouldn’t stay even ten minutes? 
Why you could have kept him that long with- 
out his realizing it. Why didn’t you talk to 
him about the weather, about peace, about 
the price of potatoes, about anything?” 

This wasn’t the first calling down I had 
heard Simms get. He had been with the firm 
for eight years and had reached the point 
where he was aS much a fixture around the 
office as the desk or the chairs. He was a 
slow-going, steady plugger, earning $40 a week. 
He managed to keep busy in the Sales De- 
partment, keeping records of salesmen’s re- 
ports. No one around the office seemed 
to notice him. He was so quiet that the 
only things that would start him talking 
were such momentous events as the be- 
ginning of the war or the end of the war. 
Even when his baby was born, Harry said 
only three words—‘It’s a boy.” 

It wasn’t long before we nicknamed 
him “Silent Simms.” 

Yet the “Silent Simms” of two years 
ago is now our Sales Manager, regarded 
as one of the most brilliant men in our 
organization, getting an annual salary that 
runs close to five figures, and is slated 
for the vice-presidency ! 

How all this happened in so short a 
time makes one of the most remarkable 
stories of success I have ever heard. But 
let Harry tell the story as he told it to 
me when I asked him point-blank what 
sort of magic he used in transforming 
himself. 

“Well,” said Harry, “you remember 
when Mr. Truesdale came in that day and 
I could not hold him for ten minutes un- 
til the Chief got back? And when the 
Chief came back and found Truesdale 
gone, how he bawled me out? That in- 
cident marked the turning point of my 
life. I made up my mind that I was go- 
ing to live down the nickname of ‘Silent 
Simms,’ that had fastened itself upon me 
to a point where I hardly spoke to my 
wife. I was just afraid. I had almost 
forgotten how to use my tongue. 
got that way because every time I opened my 
mouth I ‘put my foot in it.” I was always 
getting in wrong. I would give instructions 
and then have to spend twenty minutes try- 
ing to explain them. I would dictate a letter 
and then have to write five more to explain 
the first one. I would try to explain an idea 
to the Chief and would get so flustered that 
I couldn’t make myself understood at all. In 
my social life I became almost a hermit. We 
never went out because I was like a sphinx 
among people. I was the best listener you 
ever saw and the worst talker. 

“Well, when the Chief called me down that 
day it was the ‘straw that broke the camel’s 
back. It was the most humiliating experience 
I ever went through. I had been with the firm 
8 years—was getting $40 a week—and was the 
office ‘football” I went home that night de- 
termined to learn how to talk convincingly, 
interestingly, and forcibly, so that I could hold 


Perhaps I 
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that I would never get anywhere until I did 
do it. It took a shock to m ke me realize 
what it was that was holding me down to the 
grind of detail work, but when [ finally real- 
ized why I was called ‘Silent Simms’ I began 
to investigate all that had been wrilten on the 
subject of talking. I did not want to become 
a public speaker—what I wanted was the 
ability to talk as a business assct. I bought 
numbcrless books on public speaking, but they 
all taught oratory, and were so complicated 
that I gave up almost in discouragement. I 
continued my search, however, and was re- 
warded a few weeks later by hearing about 
the work of Dr. Frederick Houk Law, who 
was conducting a course in business talking 
and public speaking. 

“Vou may be sure that I lost no time in at- 
tending the lectures. I went after them as 
eagerly as 2 hungry wolf goes aftcr food. To 





—the chief wired me to come back and gave 
me Morgan’s job as the sales manager. 


my great surprise and pleasure I grasped the 
secret of being a convincing talker—the secret 
I had needed all my life—almost in the first 
lesson. 

“Almost at once I learned why I was afraid 
to stand up and talk to others. I learned how 
to talk to a number of people at the same time. 
I learned how to make people listen to every 
word I said. I learned how to say things 
interestingly, forcibly and convincingly. I 
learned how to listen while others talked. I 
learned how to say exactly what I meant. 
I learned when to be humorous with telling 
effect, and how to avoid being humorous at 
the wrong time. 

“More important than these vital funda- 
mentals were the actual examples of what 
things to say and when to say them to meet 
every condition. I found that there was a 
knack in making reports to my superiors. I 
found that there was a right and wrong way to 
make complaints, to answer complaints, to 


large audiences, advice on how to find mate- 
rial for telking and speaking, actual rules on 
how to talk to friends, to servants, and cven 
to children. 

“And the whole thing was so simple that in 
a single evening I learned the secrets that 
turned me inlo a very dynamo of ambition. I 
knew that I had at lust found the road to 
Mastery of Speech. I began to apply the prin- 
ciples at once, end found that my words were 
ciectrifying people. I began to get things done. 
I began to put a new kind of ginger into my 
lctters, into my memoranda, into my taiks 
with customers, cnd with pcople in the office. 
In a little three minuie talk with the Chief I 
nearly floored him wich some ideas that had 
Leen in my mind for years, but which I had 
ai:ways been afraid to mcntion. It wasn’t long 
before I was taken off my old desk znd put at 
the ciiy salesman’s desk. You know how I 
made good. Seems almost like a dream 
now. ‘Then, a short time later, I was 
given Kogcr’s job on the road, in the 
haraest territory we have. And when I 
began to break records there the Chief 
wired me to come back and gave me Mor- 
gan’s job as the sales manager when Mor- 
gan was put in charge of the Seattle office. 

‘This great cllaange came over me simply 
as a result of my having learned how to 
talk. I imagine there are thousands of 
others who are in the same bout in which 
I found myself and who could become 
big money-makcrs if they only learned 
the secret of being a convincing talker.” 


When Ilarry Simms finished, I asked him if 
I could not have the benefit of Dr. Law’s 
Course and he told me that only reeently Dr. 
Law had prepared a complete course in printed 
form which contained exactly the same instruc- 
trons as he had given in his lectures. I sent 
for it and found it to be exactly as he stated. 
After studying the eight simple lessons I be- 
gan to realize that Simm’s success was the 
hatural outcome of real ability to talk. For 
my own success with the Course has been as 
great as his. I can never thank Simms enough 
for telling me about Dr, Law’s Course in Busl- 
hess Talking and Public Speaking. 


SEND NO MONEY 


So confident is The Independent Corporation, 
publishers of ‘‘Mastery of Speech,” Dr. Law’s 
Course in Business Talking and Public Speak- 
ing, that once you bave an opportunity to see 
in your own home how you can, in one hour, 
learn the secret of speaking and how you can 
apply the principles of effective speech under 
all conditions, that they are willing to send 
you the Course on free examination. 
Don’t send any money. Merely mail the coupon 
or write a letter and the complete course will be 
sent, all charges prepaid, at once. If you are not 
entirely satisfied, send it back any time within five 
days after you receive it and you will owe nothing. 

On the other hand if you are as pleased as are 
the thousands of other men and women who have 
used the Course, send only $5 in full payment. You 
take no risk and you have everything to gain, so mail 
the coupon now before this remarkable offer is 
withdrawn. 


FREE EXAMINATION COUPON 


Independent Corporation 


Publishers of The Independent Weekly 


Dept. L 11011, 119 W. 40th St., New York 

Please send me Dr. Frederick Houk Law’s ‘‘Mas- 
tery of Speech,” a Course in Business Talking and 
Public Speaking in eight lessons. I will either re- 
mail the Course to you within five days after its 
receipt, or send you $5 in full payment of the Course. 


give estimates, to issue orders, to give opin- 
ions, to bring people around to my way of 
thinking without antagonizing them, and about 
how to ask banks for a loan. Then, of course, 
there were also lessons on speaking before 


: people spellbound, not only for ten minutes, 
e but by the hour. No more of the silent stuff 
\ “for me. I had no more idea of how to do it 
’ than I have of how to jump across the ocean, 
- but I knew that I wanted to do it, and I knew 


You benefit by mentioning the “Electrical Experimenter’ when writing to advertisers. 
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E.({. Co.’s High Grade Radio-[nstruments 


FOR SCHOOLS AND LABORATORIES 
AT REASONABLE PRICES 


Arc for Generating Undamped Waves for 
Radio Telephonic & Telegraphic Transmission 


These instruments are the acme of perfection in Radio Lransmission. The latest znd_ best 
developments in Radio during the Great War are embodied in this apparaius. Educational Institu- 
tions and Laboratories can now procure the most modern Radio equipment at a reason ble cost. 
The undamped Wave Generator illustrated is exceptionally well constructed cf heavy a.uminum. 
‘The Arc chamber is flanged in order to offer the greatest cooling surface. The Arc takes place 
across two solid special Tungsten electrodes which have been found particularly efficient for this 
work. The electrodes are fully adjustable, permitting very precise adjustment of the emitted 


oscillatory currents. 
No. 7710—!/5 IK.W. Sustained Wave Generator, as illustrated, operates on 110 V D.C. Size 614 x 61% x 8%. 
Shipping weilelit, Sh lbsss- prices 6 occa eae sore ok eee eee i eee + oe 0 oes eae ee OMG 




















This complete Radiophone Transmitter is unquestion- 
ably one of the finest pieces of Radio apparatus ever 
placed on the market. A Radiophone might have been 
sold heretofore; but it was felt that in justice to the 
purchaser, no instrument of this nature should be sold 
No. 7710 unless it were possible to obtain efficient results there- 

: from. This transmitter is the result of great effor 
expended in the design of a Radiophone set which should meet all requirements as to 
practicability and compactness combined with highest efficiency. It includes all apparatus 


necessary for transmission. The Arc is similar to the one illustrated elsewhere on this page. 
No. 7711—Complete Sustaineé Wave Radiophone and Telegraph Transmitter, inclosed in a beautifuily 
finished cabinet; size 1414 x 9 x 121%”; weight 50 pounds; as illustrated; price........... ..--- $150.00 













The Short Wave Regenera- 
tivereceiving cabinet shown 
is built in accordance with the 
most modern methods of re- 
ception. In work with oscil- 
lating audions it is necessary 
that all losses be diminuated 
as it was found that tuning 
should preferably be done 
with inductance alone, with- 
out using variable condensers. 



















No. 7712 





This Receiving set will be : i 
' found fully up to the mark in comparison with = i ee 
the highest priced set on the market to-day, yet »2 hin 
iis cost is well within the reach of all. No. 7711 


No. 7712—Regenerative Receiving Cabinet set, as illustrated; size 16%, x 754 x 8”; weight 25 pound 
PV TCE Covet scs Qinve scarey ween ataetale ane a ety aete on eosin areas Ra eee e valtin: «,- Aetanmace Nenana: eave ate tomers ere ten ae sae vies «OU. 


The Vacuum Tube 
Socket illustrated 
was designed to be 
used by those who 
are desirous of as- 
sembling their own 
vacuum controls and 
who need aie gead 
socket to hold the 
bulbs. It is well de- 


‘signed, durable and | rs ; Leta ee : 
veasonably priced. exceptional mechanical skill in its design and 


construction. Two Vacuum Tube sockets are 
mounted within the cabinet which also contains 
This Tube socket is adaptable for both re- the two amplifying audio-frequency transform. 
ceiving and transmitting tubes. ers which were especially designed for this in- 
—__—_—___—#— strument. It is of great consistance in amplify- Re a SR 5% ae gion 
ing live and radio telephone currents. — < Sr ek ere eg SA 
The telephones are plugged in any of three 
iacks mounted on the panel, permitting the 
use of either one or two steps of the amplifier 
or simply cutting the amplifier out entirely. 
Nc. 7713—Two Step Amplifier, as illustrated; size 
753 x 714 x 8”: weisht 7 pounds; price..... .. -$55.00 





'TheTwo StepAm plifier illustrated is undoubtedly one of the finest instruments offered to 


the experimenter. It is an example of unsurpassedly efficient apparatus combined with 
: k 





No. 7715—Vacuum Tube Socket; 21, x 24 
x 14%”; weight 1 pound; price........$1.50 








The Vacuum Tube Control Cabinet is one of the essen- eed 
tial instruments of the modern radio station. The No. 7713 


Vacuum Tube holder, filament, rheostat, grid con= ?—@-@-@—@ —_—_ SS 

denser and grid leak are mounted within the cabinet, the only part on the exterior being the rheostat 

control knob and dial. The construction throughout is on the same high level of excellence with the 

other instruments illustrated on this page. 

No. 7714—Vacuum Tube Control Cabinet, as illustrated; size 6 x 75 x 63%; weight 5 pounds; 
$25.00 


price eeoeevevcaeve ene eevee en ene unr ee eeeeee eee eevee eaeereunrmeer ee eevee eeeepe epee ee pen eee ens © Oe ew ee eee ee 


P. S. No Tubes furnished by us with these instruments. 


THE ELECTRO IMPORTING CO. & 


MANUFACTURERS 


231 FULTON STREETS 
ALSO SEE OUR FULL PAGE “AD” ON PAGE 614 





No. 7714 
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IO should walk into the room but Howard 

Lindsay! Of al! men perhaps he was the 

last I had expected to find as the president 
of this great new company. They had told me that 
Mr. Lindsay, of the Consolidated, was looking for 
a fine country home and was interested in buying 
the Dollard Place in Englewood; so as executor of 
the Dollard estate I had come to discuss the terms 
with him. ; 

But Lindsay! Surely some miracle had hap- 
pened. For it was the very man who had come to 
me “dead hroke’’ about four years back and had 
asked me to help him get a new Job. 

“You are surprised, Mr. Otis, I ean see that 
without your telling me. Jet that real estate matter 
rest for a moment while I tell you how the change 
happened. It won’t take five minutes. It all seems 
simple as A B C, as I look back on it now. 


How It All Began 


“Our new life began when we discovered how to 
save money, That happened soon after I started in 
the new joh you helped me secure. And it all 
came about right in my own home. Our sole source 
of supply was my salary of $3,000. That first year 
we didn’t save one cent. Besides that, we woke 
up on New Year’s day to find a big hunch of un- 
paid bills to be taken care of somehow or other 
out of future salary checks. : 

“When I asked myself the reason for all this I 
found that I did not know the reason, and no more 
did ny wife, because we hadn’t the faintest idea 
what our money had been spent for. 

“Then we looked around among our friends and 
learned a great lesson. 

“The Weeds, I knew, were getting more than 
$5,000 a year. They lived in a modest apartment, 
did not wear fine clothes, seldom went to the 
theatre, did little entertaining, yet we knew they 
barely had enough money to pay current hills. 

“In the case of the Wells, I found a very different 
story and one that set me thinking hard. Their 
ineome was $2,000 a year, yet, to my ainazement, 
they confided to us that they had saved $600 a 
year ever since they were married. They didn’t 
have any grand opera in their program—except on 
their little Vietrola—but they did go to the theatre 
regularly, they wore good elothes, entertained their 
friends at their home and were about the happiest 
and most contented couple of all our married 
friends. 

“The difference hetween these two families was 
that in one case the expenditures were made with- 
out any plan—while in the other the income was 
regulated on a weekly budget system. 

“We sat down that evening and made up a hud- 
get of all our expenses for the next fifty-two weeks. 
We discovered leaks galore. We found a hundred 
ways where little amounts could be saved. 

“In one short month we had a ‘strangle hold’ on 
our expenses and knew just where we were going. 
In one year my wife proudly produced a bank hook 
showing a tidy savings account of $800. 


My New Grip on Business 


“In the meantime an extraordinary change had 
come over me in business. 

“T didn’t fully realize this until the president 
called me in one day and said, ‘Lindsay, you have 
been doing exceptionally well. I have been studying 
your work for the last year and you have saved the 
company a lot of money. We have decided to give 
you an interest in the husiness.’ 

“So there you are. It is wonderful, isn’t it? I 
often wish I micht tell my story to the thousands 
of young married couples who are having the 
hardest time of their lives just when they ought to 
be having the hest time.’’ 

So now I have the opportunity and you are 








lucky, if only you will act on the wonderful imes- 
sage this story contains. HARRISON OTIS. 


The Magic Budget Plan 


The Ferrin Money Making Account System is 
built on the experience of Howard Lindsay. This 
system, which is simplicity itself, comprises: 

The Ferrin Money Making Account Book. 

The Ferrin Kitchen Calendar (for the house- 
hold). 

The Ferrin Pocket Account Book. 

The Ferrin Investment and Insurance Register. 
* The Ferrin Household Inventory and Fire In- 
surance Record. 

Compact information 1s given on Making a Bud- 
get, Keeping [-xpense Accounts, Making Safe In- 
vestments, Making an Inventory of Household 
Goods. 

There is no red tape or complicated bookkeeping 
in this system—it is so simple that anyone can keep 
it—so convenient that you will not notice tne few 
moments of your time required to make entries. 
The Pocket Account Book (price when sold sepa- 
rately 50 cents) contains printed slips so that you 
have only to jot down the amounts of your daily 
expenditures. The Kitchen Calendar (price 50 
cents) keeps track of houschold expenses. At the 
end of cach week or month these amounts are 
transferred to the Money Making Account Book, 
which contains 112 pages, size 814x10%4 inches, and 
is bound in half blue Silk Cloth Back-——Cadet Blue 
Cover, Paper Sides—Turned Edges, semi-flexible, 
stamped in gold on Front Cover. This book has 
been prepared by an cxpert to fit any salary from 
the smallest to the largest. Incorporated in it is a 
recapitulation for every month of tlie year, which 
shows at a glance the Budget and the amounts paid 
out during the month for the various classified 
items of expense. It ts the only book to our knowl- 
edge which has a Budget column for every month. 
Special columns are provided for items on which an 
income tax does not have to be paid, so that these 
amounts may be deducted at the end of the year, 


One Money Saving Feature 


A war tax is now levied on almost every kind of 
article you buy. Few people know that the amounts 
so paid on daily purchases may properly be de- 
ducted from their income tax report. By keeping 
track of these war taxes on the pages for daily ex- 
penditures, and transferring the weekly or monthly 
totals to the Money Making Account Book, you 
will effect a saving on your income tax that will 
surprise you and that will pay the small price of 
the System many times over. 

The Ferrin Investment Insurance Register is 
designed to keep an accurate record of your in- 
vestinents, insurance policies, etc. Contains 32 
pages, stze 5x8 inches, price separately, 50c. The 
Ferrin Inventory and Fire Insurance Record will 
enable you to make and keep a complete inventory 
of every room in the house; also provides for 
record of your fire insurance policy. It is an ahso- 
lute necessity in case of a fire. It may save you 
many thousand times the cost, which is 50c when 
sold separately. 


Two Minutes a Day 


The Ferrin Money Making Account System takes 
only two minutes a dav. <Any bright grammar school 
boy or girl can keep the accounts. This method is 
not a hard tack. 

Now you need not worry about the money you 
spend for clothes, food, rent or the theatre. You 
will spend it freely because you will know how 
much you can afford to snend. 

The Ferrin Money Making System is a most 
practical gift to any newly married couple. Many 
people use them for Christmas gifts. 


Third of Their Income. 
Applies to Any Income 


By HARRISON OTIS 
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How Howard Lindsay and His Wife 
Discovered an Easy Way to Save One- 


A Secret That 


Send No Money 
See how magic- 
1 READ! 


ally the Ferrin 

Money Making 

Account System Letter from Head of 

works, no matter Financial Department of 

how much or how Largest Corporation of 
Its Kind in the United 

States. 


little ;cur ineome. 
We know _ what 
oe will think of Independent Corporation 
it when you . it. Gentlemen: 
So we are willing 4 
to send you the eee ee agen eae 
; emarkable 
complete system contribution to th 
without your send- cil eee eed 
, : ple of this country at 
Ing 7 ay mee this time. 
in advance. us 
mail the coupon, ib i 500 Cee cae 
and back will come ee 2 employes and 
herent ee it was a revelation to me 
untill at vou in giving them advice in 
feel that you can regard to. the making 
atordia? to hee cut of their income tax 
it, simply send it returns to find how few 
hack and you will had any intelligent idea 
owe nothing. of their income and their 
But when you living expenses, 
Have seen what The simplicity of your 
hig returns the plan which by compari- 
Ferrin System will son with previous meth- 
pay you, you will ods of account keeping 
surely want to would seem to be well- 
keep this wonder- nigh automatic appeals 
ful aid to money- to me strongly. 
making, especially They say you can’t 
as we are now teach an old dog new 
making a special, tricks, but I will say to 
short-time — offer you that_I am going to 
of only $3 for the use the Ferrin Book for 
complete system. my own family expenses, 
and consider it will 
make money for me 
right from the start. 


You will appre- 
(Signed) D. S. BURTON 





ciate what a re- 
markable offer this 
is when you eon- 
sider that other 
expense account 
hooks are sold for $3 and cover a period of only two 





years. The Ferrin Money Making Account Book 
covers four years, and therefore has twice the 
value, $6. And in addition you get the Ferrin 


Kitchen Calendar, the Ferrin Pocket Account Book, 
the Ferrin Investment and Insurance Register, the 
Ferrin Household Inventory and Fire Insurance 
Record, each worth 50c, or $2.00. You have the 
opportunity, therefore, of securing $8 value for 
only $3. 

But we ean make this special combination offer 
only for a limited time. We expect to place this 
System in one hundred thousand homes this year. 
We want your home to he one of them. You are 
therefore urged to mail the coupon now—to do 
so costs nothing and does not obligate you in any 
way, and it may he a revelation to you of how 
mueh more you can get out of your income. 


FREE EXAMINATION COUPON 


INDEPENDENT CORPORATION 


Pubhshers of The Independent ITi’eekly 
Dept. F-11011 119 W. 40th St., N. Y. 


Please send me the Ferrin Money Making Account 
System (the entire five books) for Free Examina- 
tion. I will send you $3 in full payment within 
5 days after receipt, or return the books. 

Name 
Address 


You benefit by mentigning the “Electrical Eixrperimenter’ when writing to advertisers. 
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C What “Radio Amateur News” Is: 
= Partial With its fifth issue RADIO AMATEUR NEWS holds the field undisputedly asthe 
= | greatest radio magazine in print today. In point of circulation, number of articles, illus- 
S CONTENTS OF ie RADIO AMATEUR NEWS now leads all other wireless magazines. Take 
or instance the November issue with its fifty-six pages; there were fifty-one separate 
E NOVEMBER ISSUE: purely radio articles and 112 illustrations. Over twenty-seven thousand copies were 
E EudeT kao é printed and circulated. 
E Rivlio Ger oaee roe oy cr nine Each issue of the RADIO AMATEUR NEWS now contains 56 pages (or more) 
= " By Dr. Lee de Forest and an artistic cover in two colors. The illustrations average 125 every month and 
= and CW Pickard there are from 40 to 50 up-to-date articles, some by our biggest radio scientists, in 
i= “hae : : every issue. 
p= Pee ne an Audion for the Ama- RADIO AMATEUR NEWS is the greatest and biggest radio magazine in print today. 


HT 


RADIO AMATEUR NEWS is the only INDEPENDENT monthly wireless maga- 
zine in existencz. It caters to no ccmmercial interests—it has no boss save its readers. 


By EB. Y. Jones 


“A 170-25000 poet erento P It is ‘‘difierent’—it has the latest radio news. It is a scientific magazine but it caters 

ta eae tanga largely to the RADIO AMATEUR—it is by and for the Amateur. It is published by 

“Second Prize Award—Radio Contest.” the publishers of the ELECTRICAL EXPERIMENTER, but there will be no duplication 

Joe es ; of articles in the two magazines. Both are entirely different—but both together will give 

y W. A. Heppner, Associate Editor you ALL the radio news of all the world. Whether you are a professor or an Amateur, 
“Audio Frequency Wireless Telephone.” get a sample copy or order it from your Newsdealer today. 


Ly &. T. Jones 


“Tocal Forecast—Stormy.” Junior Radio Course 


eThe Third Pill’ A distinctly new feature began with the September issue in our new Junior Radio Course. 





NTT 


CAE CA 











By J. K. Henney 7 the ene ieeee Lesson ates , appears cnn mae eee is intended for ES 
= “ ; r ‘1 25 eginner and everything presented will be in plain English—even the merest tyro in radio 
= an ee pretks Formica will fan no trouble in vadererandie and assimilating the Lnowleaees The series is a very 
= : By J. Stanley Brown important one and nothing like it has ever appeared in print before. Everyone owes it to 
= j himself in this new age to know something about wireless and this course will enlighten all 
= ‘Tdeas—2nd Spasm.” laymen. Profusely illustrated with pictures that anyone can understand. 
= By Thos. W. Benson 
= “Notes on Crystal Data é 15¢ SEND 56 PAGES 
= y C.. H. Byron 
= “Your ‘Fist.’ ” cee The Copy 15¢ FOR 125 ILLUSTRATIONS 
= “Destruction, of the ee ae $1.50 SAMPLE a SPECIAL OFFER 
= le By Henry M. de Gallai See COPY ane t bseription for RADIO AMATEUR 
= y Henry M. de Gallaix Canada and Foreign ease enter my subscription for ‘ if 

= = NEWS for the t f f hich I 1 
= $2.00 A Yer TODAY Beeeitn Fab. Porogiie vou eT ceed eee 
— oa your great Wits Coe containing ue paar 

= . = illustrations, si i e flexihle clo 
= EXPERIMENTER PUB. CO., 231 Fulton St., New York City§ ori have’adaed ‘se extra for’ postage. (I have 
= written my name and address in margin below.) 
aa ‘ ni ry —_—m os 6 
iii ccc AT TV: = oO OO 


You benefit by mentioning the “clectrical Experimenter” when writing to advertisers. 


WWww.americanradiohistorv.com 





November, 


GRR 


Rbaesi line 
aT alsa) 
Mi ied 
re icls 
sy 


—— il 
PULA Ug 
ree a 
red il uf 

of eeocere 


1919 


prenticeship to learn electricity. With this new library 
of APPLIED PRACTICAL ELECTRICITY you learn 
right at home—in your spare time without interfering 


with your present work. 


Any big job that you want in the electrical field is yours 
if you will train yourself to fill it. It only takes an hour 


or two a day with these books. 


Bie Pay for 
Trained Men 220%, 


year are waiting for men who can 
qualify as Electrical Engineers—Sub- 
station Operators — Troublemen— 
Switchboard Operators—Dynamo7end- 
ers—Electricians. Electricity is the 
greatest force in the world and it is 
growing bigger and bigger every day. 
More and more men are needed all 
the time. Why don’t you get into 
this big paying field now? 


Jobs paying 


ELECTRICAL EXPERIMENTER 


Learn Electricity | 
=the New Way 


GS no longer necessary to go to school or serve an ap- 


ness. 


‘ 


Good Jobs 1 you ze 
Are Waiting sonebranc 


some branch 
of electricity you will never have to look 
for a job. The job and the big pay will 
be looking for you. You can’t dodge a 
good jobif you have the “know how” 
under your hat. Let these 27 great en- 
gineers help you to the best kind of job 
with their books, 

Send the coupon below and get them 
for FREE examination. See our free 
offer below. 


The World’s Greatest 


Elecirical Books 











Oro fo vYou 


We will lend you this wonderful library to use in your own home or shop a 


whole week FREE. 


It won’t cost you one cent. DON’T SEND ANY MONEY. 


Just fill out and mail the coupon today and the set of eight volumes will come 


to you by express collect. 
books will do for you. 
and get their opinion. 


Use them as you please. 
Then if you have any doubt as to their value send them 


You be the judge and find out for yourself what the 


Show them to your friends 


back at our expense and you won’t owe us anything. 





Only 7 Cents a Day 


If you like the books -fter a week’s examination you pay us only $2.00 and the same amount 


each month until $24.80 is paid. This is only 50 cents a week—7 cents a day. 
to pass up a better job on these easy terms. MAIL THE COUPON NOW. 


American Technical Society 
Dept. E 258, CHICAGO 


You can’t afford 





This is the 1920 edition—new from cover to cover—chuck 
full of the latest methods and most recent discoveries in 
this fascinating field. Everything is written in plain, good a 
old U.S, language by 27 of the greatest experts inthe busi- & 
The eight volumes with 3800 pages make up a com- Ke 
plete course in electrical engineering. 
course for the beginner and a handy reference guide for 
the expert combined. 
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It’s a home study 


What, the feng 
Books Teach 


Electrical 
Measurements—Electric Wiring — Un- 
derwriter’s Electrical Requirements -— 
Theory, Calculation, Design and Cor- 
struction of Direct Current Generators 
and Motors—Types of Generators anc 
Motors—Management of Electrical Ma- 
chinery—Electric Lighting—Alternating 
Current Machinery—Power Transmis- 
sion—Electric Railways—Self-Propelled 
Railway Cars—Trackless Trolley-—Power 
Stations—Switchboards and Switching— 
Storage Batteries—Applied Electro-chemistry— 
Electric Elevators—Electric Welding and Heat- 
ing — Wireless Telegraphy and Telephony — 
Land and Submarine Telegraphy. 


Free Service With every set 


‘ of these great 
electrical books we give a one year membership 
in this society. This entitles you to consult our 
engineers and experts on any electrical prob- 
lem. Write as often as youlike. Ask as 
many question as you like for one year, 


Couponis # 
All You 4 


Need— 


Send it 
Now 


= 



















American 
Technical 


- Dept. E258 
Chicago, U. $. Ae 


Please send me the 8-vol- 
ume set of Electrical En- 
gineering for7 days’ examin- 
ation, sbipping charges collect. 
If I decide to buy 1 will send $2.00 
within 7 days and balance at the 
rate of $2.00 a month until $24.80 has 
been paid. Then you will send me a 
receipt sowing that the set of books 
and the Consulting Membersbip are mine 
and fully paid for. lf 1! want to get alorg 
without the hooks, 1 will return them, after } 
7 days, at your expense, ! 
Name........ Woecsacessocscecccocstascssececcctesescscccsecescccsececscesenee eo i 
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Awaiting your say-so, you'll find toppy 
red bags, tidy red tins, handsome pound 
and half-pound tin humidors— and— 
that classy, practical pound crystal 
glass humidor with sponge moistener 
top that keeps Prince Albert in such 
perfect condition ! 


R. J. Reynolds Tobacco Company 
Winston-Salem, N. C. 
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aol ae 
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See 


Copyright 1919 by 
R, 9. Reynolds Tobacco Co, 


P. A. has such a joy’us way of 
making men glad about jimmy pipes! 


To shoot it quick :—FPrince Albert 
turns over a new leaf in your smoke- 
career ! Shovels smokesorrows right out 
the attic airshaft and throws wide open 
the smoke-section-shutters ! Talk about 
letting in a flood cf smcke-sunshine! 
Bet your pet luckystone that the best 
you ever heard tell about can’t holda 
candle with what Prince Albert will 
hand you seven days out of every week! 
And, then, some-on-the-sidc ! 


Smoking Prince Albert is just about 
twins with having the top time of your 
life on each fire-up! It gives you a brand 
new idea of how delightful a pipe 
smoke really can be! Such flaver and 


i eT, 
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fragrance and coolness; such freedom 
from biteand parch! Prove personally that 
Prince Albert’s exclusive patented pro- 
cess really does cut out bite and parch] 


Talk about ringing the bell every time 
you take just one more little smoke! 
You'll agree with your cld fellow citizen, 
Generali Approvai, that Prince Albert 
puts.a man cn the firing line with a 
jimmy pipe, and keeps him there ; that 
it sends all previous smoke settorecords 
to the rear-ranks; that it just slams in 
one good time on top cf another so fast, 
so happy-like, you realize that heretofore 
you’ve been hunting regular-man-sport 
with the wrong emmunition ! 
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Spectacular Tesla Experiments 














High Frequency wae > 


Currents 


There is possibly no ee 
more fascinating branch 
of the electrical art than 
the high frequency cur- 
rents or electricity at high 
pressures and frequencies. 
The subject is one that 
fascinates every student 





of electricity. Moreover 
these most wonderful ex- Salen i * 
periments can be performed by : | 


anyone at but small expense. 

The trouble in the past was that 
very little has been printed how 
to actually conduct these experi- 
ments outside of magazine artic- 
les. Few books are in existence 
today that treat on the subject. 

It will therefore come as a pleasant 
surprise that Henry L. Transtrom, an 
expert on high frequency currents, has 
written a comprehensible book of 25 
pages on high frequency currents, which 
we know will be in every laboratory 
of every experimenter worthy of the 
name. Mr. Transtrom’s book contains 


14 large chapters and has 141 original A Fascinating Book that EVERY 


illustrations. Many : Experimenter Needs 


of these show exper- 
pacnts 2nd how A The book itself is very cleverly 
‘Cc Le nas . e ° 
few random pages written, explaining all the funda- 
are reproduced on mentals of high frequency currents, 
this page which devoid of any obtruse mathematics 
will give you an and technicalities, which would only 
idea of the won- i, +] aioe ent ; 
Mererei iiece ee. amper the average student 
periments as well The fundamentals of high fre- 
as the thorough- quency currents are carefully ex- 
Bess in which Mr, plained, so that the student will have 
ranstrom treats se ‘ ‘ . : 
a good insight into this fascinating 
art. 
The book itself is bound in blue 
linen and measures 714x 5¥4 inches. 


the subject. 
Order Your Copy To-day 


2.00 ‘ 
Prepaid , fea 
You can not afford to be without this book. Fill in the 


a ad coupon today and the book will be sent to you prepaid 


at once 




























The Jos. G. Branch Publishing Co., 
Dept. EE, £42 S. Dearborn St., Chicago, Ill. 


Gentlemen :—Please send me at once your Mr. Henry J,. Transtrom’s 
book “Electricity at High Pressures and Frequencies” as described 01 
this page. T enclose herewith value of $2.00, for which you are to 
send the book prepaid at once. 
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Master Electricity By 
Actual Practice 


The only way you can become an expert is by doing the 
very work under competent instructors, which you will be 
called upon to do later on. In other words, /earn by doting. 
That is the method of the New York Electrical School. 


Five minutes of actual practice properly directed is worth 
more to a man than years and years of book study. Indeed, 
Actual Practice is the only training of value, and graduates 
of New York Electrical School have proved themselves to 
be the only men that are fully qualified to satisfy EVERY 
demand of the Electrical Profession. 


The Only Institution of the Kind 


in America 


At this “Learn by Doing” School a man acquires the art 
of Electrical Drafting; the best business method and ex- 
perience in Electrical Contracting, together with the skill 
to install, operate and maintain all systems for producing, 
transmitting and using electricity. A school for Old and 
Young. Individual instruction. 


Over 5,500 Graduates are Successful Men 
in the Electrical World 


No previous knowledge of electricity, mechanics or mathematics is 
necessary to take this electrical course. You can begin the course now 
and by steady application prepare yourself in a short time. You will 
be taught by practical electrical experts with actual apparatus, under 
actual conditions. 


Special Automobile Ignition Course 


We have just installed a special automobile ignition course for auto 
mechanics, garage men and owners. The course covers completely 
ignition, starting, lighting and other electrical equipment in connection 
with automobiles, motor boats, etc. 


Let us explain our complete courses to you in person. If you 
can’t call, send now for 64-page book—it’s FREE to you. 


New York 


a 
i 
i 
lr ae wt Electrical School 
29 West 17th Street, New York 


You benefit by mentsoning the “Electrical Experimenter” when writing to advertisers. 
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New York Electrical School 
29 W. 17th St., New York, N. Y. 





Please send FREE and without obligation to 
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Vol. VII. Whole No. 79 NOVEMBER, 1919 


NEW ARC RIVALS SUNLIGHT 


Moving Picture Photography Obtaims Remarkable Results 
Winrwu the Use of 100,000 Candle-Power Arc 





TILIZING arcs for the taking of 
motion pictures and for general 
illumination in theaters has long 
been possible. However, the old 
style arcs consumed too much cur- 
rent, and did not meet the demands of the 
photoplay producers. This new “sunlight 
arc,’ however, is superior to anything yet 
produced along the line of illuzaination, in- 


e.. , Fe 2 
Photo Below Shows the Charming Actre:s, Miss 
Marguerite Clark, in a Window-Scene from a 
Popular Photoplay, But the Sunlight Streaming 
Thru the Window Is Artificial, These Brilliant 
Light Effects Being Realistically Produced by 
Means of the ‘‘Sunlight Arc,’’ a New Electric 
Are Light as Powerful as Sunlight. 


View at Right Shows Two ‘Sunlight Ares’? giving 
a Maximum Beam Candle Power of 120,000,C00 
Each, Both Focust onto an Operating Table on 
Which the Heart of an Animal Is Exposed While 
Beating. Above the Table Is Placed a New Mo- 
tion Picture Camera Taking a ‘‘Stow Movie,’ at 
200 Exposures Per Second, of the Beating Heart. 


asmuch as one single unit will give the 
same amount and: better illumination than 
the sixteen units which are now used tn 
producing a photoplay. By its use photo- 
graphs may be taken by day or night, and 
the same effect obtained as if the sun were 
shining brightly. In proof of this, one of 
the accompanying photographs is of Mar- 
guerite Clark. the famous moving picture 
actress, enjoying the beautiful “sunlight,” 





thanks to the Sunlight Arc which made 
this possible. 

The Sunlight Arc is a mechanism ar- 
ranged in such a mianner that an operator 
can handle several arcs at the same timc, 
unless it is necessary to shift them con- 
stantly. The arc itself consists of a posi- 
tive carbon of special composition, which is 
rotated by a motor, and a negative carbon, 








which is likewise of special composition. 
When a 24-inch parabolic mirror is used in 
order to throw a spot-light, the extent of 
the beam spread may be adjusted to wide 
limits; in other words, the beam can be 
made to cover a distance of 130 degrees, 
and by moving the lamp arcs, in respect to 
the reflector, this tremendously strong 
flood-light, which can be used for interiors 
of ball-rooms and the larger stage sets, can 
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be narrowed down to three degrees, The 
Inaximum candle-power of each beam is 
120,000,000. This beam has been  photo- 
graphed while passing thru the air, and has 
been used to wonderiul advantage in pro- 
ducing fog, moon and sunbeam effects. 
Motion pictures have been taken with this 
lamp, one-fourth mile away, shining upon 
the scene of action. If the ground glass 


The Photo at Left is fron an Instantaneors 
‘Movie’? of General John J. Pe:sainy, 1. J 
Means of the ‘‘Sunlight Arc’ at the Elks Club, 
New York City. General Pershing Is a Member 
of the E! Paso Order of the Elks. Mayor Hytan 
of New York City appears at General Pershina’s 
left. (Photo (C) by International Film Service.) 
Service.) 





. 
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x 5 
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The Above View Shows a “Sunlight Arc’’ Outfit 
with Focusing Shutter and Screens, Whereby It 
Is Possible to Produce a Beamless Spot Light. 
The Rays of Light from This Are Are Practically 
Parallel, and in This Particular, as Well as in 
the Strength of Light and Heat Produced by the 
Arc, Duplicate Sunlight. 
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and iris diafram are used, and the diafram 
is stopt way down and then gradually 
opened so as to form one of those fade-in 
pictures in which the head of the person is 
first seen, the picture then gradually devel- 
oping itself, the illumination from the 
smallest opening to the largest is absolutely 
equivalent; in other words, there is no 
change whatever in the intensity of illumi 
nation as the stop is opened. One very re 
(Continued om page 606) 
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Photo—France- America Corporation 


The Famous “Eiffel Tower” in Paris, France, Illuminated on the Night of the Bastile Parade, 
and Forming a Veritable Blazing Torch of Liberty and Victory, 1,000 Feet in Height. 


The accompanying photo shows some- 
thing of interest to all Americans, especially 
at this time when the bonds of friendship 
and patriotism between the two great re- 


publics—La Republique Francaise and the 
United States of America—is many times 
stronger than it ever was previously. This 
photograph shows the sky-piercing Liffel 


1919 


November, 


Tower Illuminated 
im 


Tower, one of the greatest engineering 
masterpieces in all Europe, illuminated at 
night and forming veritably a blazing torch 
of liberty and victory, ncarly 1,000 feet in 
height. The illumination here shown oc- 
curred on the night of the Bastile parade 
in Paris. The gigantic steel structure of 
the Eiffel Tower was illuminated by thou- 
sands of lamps, both of the incandescent 
and arc type, and due to the rays of light 
shining thru the steel work, a very beau- 
tiful and inspiring sight was the result. 
It represents, when illuminated, undoubt- 
edly one of the fincst examples of modern 
engineering in Europe, even in the world. 


How would you have liked to have been 
in Paris the night peace was signed, the 
day—le jour de la victoire? You can bet 
your last dollar you would, for nobody 
can beat the French when it comes to en- 
tertaining and enjoying themselves. Take 
it from an ex-marine, who told the writer 
a short time ago that he never saw anything 
like it in his career. The American, 
French, Belgian, Italian and British sol- 
diers hauled the great camouflaged German 
field guns down the boulevards while the 
French mademoiselles mounted the gun 
barrels. Searchlights flashed across the 
sky until it was as bright as day. The 
restaurants and cafés were illuminated as 
never before, and believe the story, friends, 
of one of your own all-American “devil- 
dogs’—the French cognac ran up hill and 
down again. They say liquids never run 
up hill, but this was a night of exceptions. 


Contributed by LUTHER YOUNG. 


Sun Signals for Frigihting forest Fires 


HE accompanying illustration shows 
the heliograph used by the Forest 
Service lookouts for sending sun- 
light signals in fighting forest fires. 
Herbert A. Smith, Editor 
Forester of the U. S. Department of Agri- 
culture, states that the heliograph is ordi- 
narily used only at stations where telephone 
communication is impracticable and that 
its gredt value consists in establishing a 
system of communication with isolated for- 
est fire “lookouts” on the tops of high 
mountains where the expense of building 
telephone lines would be prohibitory. 

These lookout stations are used by the 
Forest Service to detect forest fires. They 
are placed on the tops of the highest peaks 
and during the fire season are occupied 
constantly by trained observers. Each 
“lookout man” has before him the best 
obtainable map of the surrounding coun- 
try, on which the exact location of his sta- 
tion is shown. Around the point repre- 
senting the station there is a circle gradu- 
ated in 360 degrees. When a smoke 1s seen 
the lookout man ascertains its exact bearing 
upon his station and at once gets into com- 
munication with headquarters. Every effort 
is made to have at least two lookout points 
overlook the same section of country, and 
consequently it is usually possible to ascer- 
tain almost the exact location of a fire by 
the intersection of angles. 

It is, of course, highly important that the 
lookout points be kept in close touch with 
headquarters, since success in fire-fighting 
depends largely on getting at the fire while 
it is small. For this reason the heliograph 
is not altogether satisfactory, because it can 
be used only on sunny days, and is of no 
use during cloudy weather or at night. 


of the 


by Frank C. Perlkims 


Attention is called to the fact that the 
heliograph instrument as a means of com- 
munication has been used for a great many 
years, but its use has been almost entirely 





He = Pas 


Science on the Mountain Tops—The Telephone and Heliograph or ‘‘Sun Mirror,’’ Used in 


restricted to the Army. Interesting and 


successful experiments, however, were re- 
cently conducted by the United States For- 
(Continued on page 703) 
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Signaling the News of Forest Fires in Our Great Timber Sections of the West and Northwest. 
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Married by IRadioplhome Wlnile 


by wireless telephone, as she flew 
thru the air, piloted by her newly 
acquired husband. 

Fifteen hundred feet above Sheepshead 
Bay Speedway Park, the two airplanes cir- 
cled together slowly, like bird mates. On the 
ground below 200,000 people watched them 
and listened to the droning of large mega- 


ST ty witless te the blushing bride, 

















it EUGENE BARKSDALE 


BEST MAN CPILOT): 





——>--— = —- 





i lying 


supplied with a wireless telephone trans- 
mitting and receiving outfit. In front of 
the grandstand was a third station, at 
which Miss Doris K. Schob, the brides- 
maid, sat. Extensions carried receivers to 
other members of the bridal party, Mrs. 
Katherine Schaeffer, mother of the bride; 
Mr. and Mrs. Andrew Mills, Sgt. William 
By Stewart, U, S. M. ©. and others; A 


ln eR mah. atm OFA 


[THE FIRST" SKY PILOT" 
REV. ALEXANDER WOUTERS 


“DO YOU TAKE 
THIS MAN2"ETC. 


LT GEORGE BURGESS.USA. 
“GROOM. (PILOT) 





‘S ‘ =" ny 


MISS. DORIS SCHOB fs 
(BRIDESMAID) Be 


Lt. George Burgess and Miss Emily K. Schaefer, the First Couple to Be Married 
Alexander Wouters Who Was Flying in Another Plane. 





Copyright, 


in Air. 


of the boxes immediately adjacent to Gov. 
Smith’s box. 

At 5:40 o'clock Dr. Wouters’ voice 
caine: “Do you take George Burgess to 
be your lawful wedded husband?” 

The bride responded: “I do,’ and a 
cheer arose from the enormous throng that 
must lave reached the two planes. “I pro- 
nounce you to be man and wife,” said Dr. 


Se a 


el DOT 


. MISS EMILY SHAEFER 


_CBRIDE) 


Le 


1919, by E. P. Co. Photo (C) by Underwood & Underwood 


The Ceremony Was Performed by Chaplain 
The Ceremony Was Conducted by Wireless Telephone. 


The Wedding Was the 


Feature of the Police Field Day Meet at Sheepshead Bay Speedway, near New York City. 


phones attached to the ground station of a 
wireless telephone. At 5:40 o'clock a 
woman’s voice was transmitted to them 
and her words were, “I do.” The first 
aerial wedding ceremony had been per- 
formed. 

Miss Emily Schaeffer of Sea Gate, L. I., 
and Lt. George Burgess of Brooklyn, N. 
Y., were the principals in the ceremony 
that featured the second of the two Police 
Field Days recently held at Sheepshead 
Bay, near New York City. They flew in 
a plane piloted by the groom, who is an 
aviator attached to the Mineola forces. In 
the second plane the Rev. Alexander 
Wouters of the Edgewood Dutch Re- 
formed Church, the first real “sky pilot,” 
flew, with Lt. Eugene Barksdale, the best 
man, as pilot. A long streamer of bunting 
indicated the bride’s plane. 


The two planes rose from the inclosure : 


of the speedway at 5:10 o’clock, each being 


fourth station connected with amplifying 
‘phones distributed among the boxes. 

At 5:25 o’clock the ’planes had reached 
1.500 feet altitude, and began to circle 
above the field. The wireless telephone 
began to talk. 

“Station 3, can you hear me?” asked 
the groom of the minister's machine. 

“Station 1 is O. K.,” responded Lt. Barks- 
dale, speaking for Dr. Wouters. 

“Hello, Dr. Wouters,” spoke the groom, 
“Wwe are now ready.” 

“Hello, George,” came again from the 
best man. Speak to Dr. Wouters.” 

“Dr. Wouters, we are ready for the cer- 
emony,’ replied Lt. Burgess. 

Without further conversation, Dr. Wou- 
ters began to read the ceremony from the 
Common Prayer. The voices came dis- 
tinctly to the tclephone listeners on the 
ground, and every response from the 
couple was carried clearly to the section 
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Then followed a prayer and 
finally—‘‘Amen,” Then congratulations 
and responses between the two planes 
were passed, mostly unintelligible to the 
listening congregation. Then silence. 

“We are coming down,” called the planes 
to the ground station. 

Circling slowly, lower and lower, the 
two planes, now escorted by two more, past 
over the grandstand twice and each time 
they were greeted with applause and a 
sea of waving hats and hands. From the 
‘plane with the streamers, a white-gloved 
hand waved its greeting to the ground. 
Then the ’plancs glided to the field, and 
Lt. and Mrs. George Burgess stept out and 
awaited the congratulations of Dr. Wouters 
and Lt. Barksdale. 

Then, for the third time, the bridal 
party, now riding in automobiles, past the 
stands while the Police Band played the 
wedding march. 


Wouters. 
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The JElectrically Drivem U.S.S. New Mexico 


RECENTLY paid a visit to. the 
@ battleship New Mexico, which 1s 
i one of the latest dreadnoughts to 

join the fleet and the first and only 

one of any nation to have electri 
cally operated propelling machinery” said 
Josephus Daniels, Secretary of the Navy, 
in recent testimony before a congressional 
committee. “On this account she has been 
an object of surpassing interest to the 
officers of our own navy and to those of 
foreign navies as well, and to electrical 
engineers im general. 

“The result was satisfactory from every 
point of view and confirmed the judgment 
of all who were in any way concerned in 
its design and adoption. There was not 
the slightest mishap with any part of it, 
everything worked to perféction, and the 
ercw was as enthusiastic over the per- 
formance of the machinery as is the de- 
partment proud in the possession of such 
an efficient dreadnought. 


“\When we entered into contract for the 
machinery of the New Mexico, we stipu- 
lated that, in addition to being capable of 
developing the maximum power, she should 
also give an economy at cruising speed 
very much superior to that obtainable with 
the turbine installations that we had pre- 
viously uscd, and I am happy to say that 
this stringent requirement was also met. 
As a matter of fact, the New Mexico will 
steam at 10 knots on less fuel than the 
best turbine-driven ship that preceded her. 

“On the whole, I think the country has 
cause to be proud of this achievement in 
engineering not alone because of the pro- 
nounced success in this particular instance, 
but because of the assurance it gives us of 
the superiority of our capital ships to those 
of foreign nations.” 


Secretary Daniels’ expressions noted 
above, have served to create of late con- 
siderable interest in the electrical propul- 
sion of ships. Altho the subject has been 
discussed widely in the technical press for 
several years, no popular explanation of 
this invention has appeared. 

One of the oldest practical examples of 
the electrically propelled vessel in this 
country is to be found in the fire boats of 
the city of Chicago, Ill, where the first 
boat was equipt in 1908. Chicago was the 
first municipality to accept the theory of 
electric drive for boats of this class. 

Now the popular mind, no doubt, con- 
ceives an electric ship as like an electric 
automobile or truck—something that stores 
the ener~v necessary to its operation, car- 
ries it along and draws upon it as occasion 
may demand. 

But this is not so. It may, therefore, be 
of interest to explain briefly what an elec- 
tric ship really is. 
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WHAT AN ELECTRICAL SHIP IS. 


In the first place, electric current must 
be generated within the ship in order that 
this energy may be put to its proper use in 
propelling the vessel. 

The current is usually produced by a 
steam turbine which turns a generator. 
The apparatus is called a turbo-gencrator 
and this unit together with the usual engine 
rooin aunxiliar constitutes the power plant. 
The electric current thus generated is led 
thru copper cables and suitable control ap- 
paratus to electric motors and it is these 
motors which actually drive the propellers 
of the ship. Thus electricity acts as a con- 
necting link between the steam or other 
motive force and the propellers. The in- 
ternal combustion engine, which is some- 
what similar to ordinary gasoline engine, 
is also coming into prominence as a power 
for the generation of electricity. This ap- 


jbyv Brewster S. Beach 


WIHAT Secretary of 
tine Navy Josephus 
Daniels Tihinks of the 
jclectrically Drivem 


U.S. S. “New Mexico” 


paratus, whether it be a steam turbine or 
an oil engine, is called the prime imover. 
The question, “What is a steam turbine?” 
may well be asked at this point. Conceive 
an enclosed water-wheel with steam play- 
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“Flash and Sound Ranging with 
the A. BE. FL” Special feature article 
written by army officer pm charge of 
this work. By Col. Augustus Trow- 
bridge, Professor of Physics, Prince- 
ton University. 

“The Helicopter or Vertically Ris- 
ing dlirplane.” It stays stationary 
in the air. Special article by the tn- 
zventor of a successful helicopter— 
1 So Bede: 

“The Human Aerial Rocket.’ A 
sky rocket that carries passengers. 

“Magnetic Storms.’ Did you know 
that wind, sunsct, et cetera, affect the 
nagnetic compass? Interestingly told 
by Prof. Lindley M. Pyle, of Wash- 

ington University. 

What Atomic Farces Could Do. 
The inconceivable power locked up 
int the atom. Illustrated by diagram 
and picture. 

Is There a Sub-Electron? By Rog- 
ers D, Rusk, M.A. A scientific con- 
jecture of timcly interest. 

Rochelle Salt Crystals Talk. Spe- 
cial article by the scientist that ac- 
complished the trick. 

Submarines Raise Sunken Ships. 
By George Wall, An original and 
novel scheme for salvaging the hun- 
dreds of vessels sunk by the piratical 
U-boats. 

Guiding Vessels Thru Fog and 
Darkness by Electrificd Cable. The 
remarkable invention of a California 
genius—Earl S, [anson. 

Electrical Tricks of Stage-Craft. 
By H. Winfield Secor. A score of 
stage secrets which you have pon- 
dered over are here illustrated and 
described. 

The Moss Airplane Supercharger. 
It gives the engine the same power 
at 35.000 feet as at sea level. By 
Charles M. Ripley. 


7 MITTTTTTTPTTUTTNTTTTTTTTTIOUUTTTULUUUUPECIVOUUUTTUUUUODUUT PUT TTEDOM VLUUOPPTLIDUULOPLLULULOPLLLO LULL ne 


‘sMecember’” 


SHTTUNIQUOEUUQNOTUNOOTUOONENGUTOQOUEOUOT 44 RUAEOUOOAGERENUOOOONGASQOOOOUNEAATOEUOUE A AAOLOOMOOOOOEE NOOSA AAT 





IUNUUUTGATIOUCTEEUTUUEINQUAETOOELEOCUAUGOEOTOTOEOTOUEETGOOEEUOOUEUGOSUUOUUUETOEOOUOUETOGUEOOOOOUUOOOOOOGOUAOOEOUT GUC OEU wT TUET TONE AOOU OOOO OOOO OOOEUOOOOOSE OAT 


UUUDAGISUUASTIUUATINAU ELA S0SGS ONAL DSU TA SURO TAAT EAS TEL TEL SHA TATU ETT 


“4 


pI 


ing against the paddles instead of, water 
and you have a simple elementary idea of 
what a turbine is and how it operates. 


NO MECHANICAL GEARS. 


Next, there need be no gears in the elec- 
trically driven ship. The function usually 
performed by gears (that is, to make a 
connection between the turbine, which to 
be efficient must revolve at a_ relatively 
high speed, and the propeller, which to be 
also efficient must rotate relatively slowly) 
is accomplished electrically, thus permitting 
both turbine and propeller to operate at 
high efficiency. 

Just as in the automobile it is desirable 
to “shift gears,” it is also desirable at times 
to accomplish the same result on board 
ship, though not necessarily for the same 
reason. 
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Electricity lends itself admirably to ef- 
fecting these changes, whereas no practical 
means has yet been found to accomplish 
this mechanically in large ships. 

In addition to this factor, electric drive 
has appealed especially to naval men -from 
a military point of view. 


NAVAL ADVANTAGES OF ELECTRIC DRIVE, 


The primary naval advantage of the elec- 
tric ship, as recently pointed out by Com- 
mander S. AM. Robinson, U. $. N., rests on 
the ability to arrange the propelling ma- 
chinery in a number of separate watertight 
compartments thruout the ship placed near 
the center so that they may be protected 
from damage due to torpedo attack, shell 
fire, grounding, collision, etc. 

The U. S. S. battleship New Mexico 
weighs 32,000 tons and requires 28,000 H. P. 
—nearly one H. P. for every ton of weight. 

She is of the oil burning type with a 
total oil capacity of 3,400 tons, or 6,800,000 
pounds, or about one million gallons. 

The oil burners heat nine steam boilers, 
each of which can deliver 4,000 H. P. at 
a pressure of 250 lbs. to the square inch. 
The steam from these boilers operates 
two turbo-generators which constitute the 
power plant, each capable of producing 
14,000 H.P. The current generated from 
the turbines operates 4 motors—one for 
each propeller, The motors are twelve feet 
in diameter. They are operated from a 
central switchboard or control station, 
where the engineers, on receipt of instruc- 
tions from the ship’s bridge, can start the 
ship forward, or backward, run the pro- 
pellers at different speeds in either direc- 
tion. They can run all four motors from 
one turbo-generator or they can run the 
two port motors from one generator and 
the two starboard motors from the other 
generator. 

_1f one of the propellers breaks down, by 
simply disconnecting the motor circuit, the 
power of the two power plants can be used 
to operate the remaining three propellers. 
There are only a few of the various com- 
binations of control and operation which 
form one of the main features of the elec- 
tric ship. 

Among other battleships being equipt 
with electric drive are the California, Ten- 
nessee, Maryland, West Virginia, Colorado 
and Washington. 

The large calibre guns of the New Mex- 
ico are fired by electricity; ammunition is 
hoisted from the magazines by electric mo- 
tors and some of the guns are loaded by 
electricity. 

The ponderous rudder is moved into any 
desirel position by the simple turn of a 
controller on the navigating bridge, which 
sets in motion machinery in the hold of 
the vessel for this purpose. There are sev- 
eral steering stations located in various 
parts of the ship where this operation may 
be performed in case one station should be 
disabled. In all, there are five different 
ways of steering the New Mexico, one of 
which is the hand method, which requires 
the exertions of six men. Think of it! 

The ventilation and heating of the ship 
is by air—cold air forced into the vessel 
in warm weather and hot air during the 
winter months. The air is forced thru 
pipes by blowers operated by electric mo- 
tors. 

There is a completely equipt electric car- 
penter shop, machine shop, foundry, laun- 
dry, hospital operating room, and bakery 
where bread is baked in electrically heated 
ovens, while the galley or kitchen is steam 
operated, the ranges burn oil instead of 
coal, and there are big steam pots for 
heating —Photos courtesy of General Elec- 
tric Company. 
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Two of the Main Electric Exciter 
Motors. These Machines Excite 
the Magnets of the Large Dynamos 
Supplying the Ship's Electrical 
Energy 














General View of the Deck Taken From Foremast. U.S. S. 
“‘New Mexico’’—the First Electric Driven Battleship in the 
World. Now in Pacific Waters. 
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“Close-Up” of Three of the 
Four Huse Propellers, Itlus- 
trating Their Great Size in 
Comparison with the Sailors 
Perched on the Blades. 
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Charging the Body with 
High krequency Currents. 


VER since Nikola Tesla began ex- 


perimenting with the high  fre- 
quency currents which bear his 
illustrious name, the world has 


stood aghast at the many and won- 
derful effects made possible only by his dis- 
coveries. 

Most of our readers are no doubt familiar 
with nearly all high frequency “stunts,” 
emanating either from 
the stage or from the 
laboratory, and not 
much’ that 1s new can 
be written upon the 
subject. 

but not so lony 
ago the writer, while 
waiting for an elec- 
imic train out on 
Long Island, amused- 
ly watched two boys 
who took turns in 
jumping upon a live 
third rail, carrying 
500 volts. They would 
jump upon the rail 
with both feet at once, 


and then balanced 
themselves upon the 
rat. “there is. “of 


course, no danger to 
this as long as both 
feet are on the rail, 
One foot on the rail 
with the other foot 
on the ground means 
certain death. The 
explanation, as most 
of our readers know, 
is that when you 
stand on the rail with 
both feet, there is xo 
return circuit. The 
body in this case takes 
on a charge of 500 
volts, which, however, 
is not felt at all by 
the experimenter, the 
same as you are not 
conscious that over 14 
pounds of weight are 
pressing down upon 
your body on every 
square mch of you at 
all times, due to at- 
mospheric pressure. 
This made the writer 
wonder what would 
happen if you stood 
on:one pole of a very 
powerful Tesla coil. 


In a recent _conversa~ Fig 4. A dry bath with “cold fire.’ Altho millions of volts are used in the process, this form 
The currents throw off all dead skin, scale and dirt clinging to 
Besides the treatment is distinctly invigorating, leaving the skin rosy and all 
Every home will soon be equipt with a huge Tesla coil. 


tion with Dr. Nikola 
Tesla, the inventor the skin. 
pointed out that he 

had indeed performed 

iwany such experiments in his Colorado 
laboratory many years ago. The currents 
which he then used were far greater and 
higher than those produced anywhere now. 
Thousands of horsepower were used by 
him at that time. Dr. Tesla explained 
that he freauently stood upon one pole of 
his mastodonic coils while the full current 
was on Of course, he had to stand upon 
a metallic plate, but he had to be careful 
so that no sparks jumped from his body to 
other objects or to the ceiling. This would 


a-tingling. 


of bath is quite pleasant. 


have meant instant electrocution. Dr. Tesla 
pointed out that as the human body has a 
certain capacity, it radiated a good deal of 
energy into the surrounding air. Due to 
the tremendous current the sensation was 
anything but comfortable. The current 


heating the blood vessels raised the bodily 
temperature, and the experiment for this 
reason alone could not be extended for any 
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great length of time. Dr. Tesla explained 
that during the experiment sparks and long 
spark-streams would envelop his entire 
body. At the extremities, elbows, knees, 
hip bones, nose, ears, etc., the spark dis- 
play was most pronounced. Streams five 
to ten feet long would shoot out from the 
extremities with a crackling noise. Due tv 
the exceedingly high frequencies used, how: 
ever, the sparks did neither sting nor burn 
the flesh. Mr. Nikola Tesla’s own words, 
his body, indeed, was enveloped in “cold 
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fire.” Dr. Tesla also explained tuat during 
the experiments his hair would rise on end, 
producing the same effect as if a large 
static machine had been used, with the well- 
known result, on the hair. 

The other day we endeavored to repeat 
Dr. Tesla’s experiments, and the illustra- 
tions shown here are the result. We called 
upon the Electrical Testing Laboratories of 
New York, who have 
one of the most pow- 
erful high frequency 
machines in the coun- 
try. Altho but a pig- 
my alongside of Dr, 
Tesla’s Colorado 
thunderers, the ma- 
chine gives 500,000 
volts and uses 20 kilo- 
watts. The  trans- 
former is sunk into 
oil, and when the full 
load is on throws 
streams six to seven 
feet long. The noise 
of the tremendous 
sparks can be heard 
for blocks. 

We first took a rab- 
bit and placed him 
upon the metal plate 


of the “high”  ter- 
minal of the trans- 
former. At first he 


was much frightened 
and jumped off the 
plate at about 5 kilo- 
watts. Long sparks 
had shot out from his 
nose and above his 
eyes and at the end 
of the ears. So the 
writer wetted the plat- 
form with water, be- 
cause he thought that 
Sparks might’ be jump- 
ing into the rabbit’s 
belly and legs which 
insulated the fur part 
of his body, giving 
rise to stimeane 
sparks. An improve- 
ment was seen imme- 
diately. The rabbit 
now held perfectly 
still for about 20 sec- 
onds, taking the full 
charge of 20 kilo- 
watts at £00,000 volts. 
Long spark streamers, 
: Vida four or five feet long, 
Shot from brer’ rab- 
bit’s nose, ears and 
back, and, curious to 
note, immediately 
above the eves. Here 
the sparks were so hot that they singed the 
hair. So the writer wetted the spots above 
the eyes, and after that the rabbit took 
the full charge, never moving once’ for 


twenty seconds at a time. See Fig. 2. Altho 
long streamers came principally from the 
nose, the photograph does not show it. 
After awhile the rabbit seemed to enjoy 
the performance, and right after his séance 
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he was as lively as ever, eating a big carrot 
at once. He 1s still well and about now. 

We next wished to try a human being 
instead of the rabbit, but the management 
of the laboratory, due to possible danger, 
would not grant permission. It was ex- 
plained that the frequency of the big ma- 
chine was too low for the experimen, 
which had never been tried before on a 
human being, so we desisted. The photo- 
graph shown in Fig. 1 was made with a 
regulation Tesla coil of a very high fre- 
quency, but of comparatively low power. 
Only 1 K.W. was used. The subject, Mr. 
Joseph Kraus, field editor of this publication, 
experienced hardly any sensation worth 
mentioning. Only at the extremities, such 
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Bre’r Rabbit taking a trifling 500,000 volts at 
20 Kilowatts, and liking It weil, thank you! 
He held still for 20 seconds, only blinking 
once in awhile. He was not chained nor held 
down otherwise. ‘‘Movie’’ operators were at 
hand and filmed him, too. He is still alive, 
so Sis needn’t worry that we I:illed him. 
Fig. 2. 
PTTTTTVUITILUUUUUOHTUPEULTGUUUITULUTLURCUUUUSCUUVOUITUUUUUDUUUHPOUOOTUILIUICELOOGPOOTOOLIaDUIRUITLUUCHUTEECUUHODUITATITOUUTTPPITII 


as the ears and the nose, a slight prickling 
sensation, not at all uncomfortable, was 
felt. The feet were wetted with salt water 
to insure perfect contact. 

And the value of these experiments? As 
Dr. Tesla points out, if these machines 
come into daily use, and duly invade our 
homes, it will be possible for us to have a 
dry bath, more sanitary and infinitely better 
than our present water baths. If the cur- 
rent conditions are right, the body will 
throw off scale, dead skin, dust and dirt 
particles, hurling them far from the body. 
For it should not be forgotten that Tesla 
currents travel mostly over the skin, rid- 
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ding it of all impurities. But that is not 
all. The unquestioned therapeutical effects 
to the human body are of great value, not 
only to the muscles but to the entire nerv- 
ous system. Tesla currents, by softening 
the arteries, make the old feel younger, and 
the young, younger and more aggressive. 
Women, particularly, should derive great 
benefits from their future high frequency 
dry baths. 


Largest High Frequency Laboratory of the 
World. 

The insulating of apparatus for voltages 
of from 100,000 to 150,000 at sustained 
frequencies varying from 15,000 to 500,000 
cycles per second, such as used in radio 
telegraphy, is a far more difficult problem 
than that of insulating for the same volt- 
ages at “commercial” frequencies, such as 
60 cycles per second. 

To study this problem, the Federal Tele- 


QDAUIUUNQUUUTAQIUTULOUNNUONONQUUUUDUEAUSTIQUOOLQUTELSQOTDOUEOUDENOUUUE TOOL UUU TOUTE DEE STUD 


Fig. 3. This shows a wonderful corona and 

flash-over on a 37-inch porcelain pedestal in- 

sulator. This corona is occurring at a po- 

tential of 234,000 volts and 51,000 cycles per 
second. 


VODQNINNQUITUAVENLEULLYGUTLUTA TOOLTIP EMD EIGD SUTTER EO OT ESAT TT ESTEE TTT 


graph Company built at its plant at Palo 
Alto, California, a high voltage laboratory, 
in which it is possible to duplicate the high 
voltage and high frequency phenomena 
which have to be met with in operating a 
high power radio station. 

The laboratory is unique in that it is 
capable of generating a potential to earth 
of a half a million volts, which is about 
as high as is obtainable in any of the 60- 
cycle high voltage laboratories of the coun- 
try, and at the same time this voltage is 
generated at a sustained frequency of 
50,000 to 100,000 cycles per second. Thus, 
this laboratory is the largest of its kind in 
the United States, and, as far as is known, 
the largest in the world. 

Photograph No. 3 shows a corona and 
flash-over on a 3/7” porcelain pedestal 


(Continucd on page 709) 
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“OIDID PIHOTOS” 


A MOVIE PHOTO THAT “RAN.” 


‘ 


We have often heard of the “run” of 
motion pictures, but the brilliant phantasy 
gracing the top center of this group of 
"Odd Photos” is a motion photo that “ran” 
on one hot summer day in the Pathe film 
studios. It originally represented a scene 
from the “Isle of Jewels,’ a photo play of 
note, but this plate of a “still”? view was 
overcome with the heat and so distorted 
tne faces and forms of Stuart Holmes and 
Frances Mann that they now look most 
grotesque. The effect was produced by ac- 
cident, of course, the emulsion on the plate 
having become distorted, due to trying to 
force rapid drying by artificial heat, before 
the photographer caught it, “freezing” the 
graceful forms of the actors in the poses 
here portrayed. 

This is lable to happen to those who 
indulge in an overdose of 2.75 Bock. This 
is what the editors would call an “Ideal” 
type of “Odd Photo.” So all those inter- 
ested in our “Odd Photo” contest take 
notice, that what we desire is novelty, snap 
and something different! 


IS SHE TRIPLETS? 


Triplets? No! Just one girl having her 
picture taken three times on the same plate. 
The black background turns the trick. 

Contributed by Aol MEX 


A REAL GHOST PHOTO? 


The accompanying ghost flate was pro- 
duced to convince a steadfast believer in 
spiritualism that photos of ghosts weve not 
genuine, but only fakes, casily produced by 
making douc.e exposure using a black back- 
ground, ~ 

The lady in the picture by posing as both 
ghost and a living person in the same’ photo 
succeeded in convincing a lady friend that 
photos of ghosts are not always what they 
seem! 

Contributed by A.” J VINES 
TORPEDO TUBE IN FRONT OF 

MUSEUM. 


This clever superimposed or double ex- 
posure photo shows two of Uncle Sam’s 
blue-jackets mounting a full-size, honest- 
to-goodness torpedo tube, and right in front 
of the New York \.useum of Art—the 
naughty bors. Old “Pop Knickerbocker” 
sure will be sore when he finds it out. 

Contributed by F,. E. ZIESSE. 


PAUL BRAS IS “2” ELECTRICIANS, 
ALREADY YET. 


Herewith is a photo for your “Odd Pho- 
to” contest. Although it has nothing to do 
directly with electricity, it is odd. This is 
a photo of an electrician, or rather two of 
him, 1m front of a-switciboard, Jt isea 
double exposure, of course. 

Contributed by PAUL BRAS. 





A NOVEL “LIGHTNING” PHOTO. 


I am sending you herewith a photo for 
your “Odd Photo” contest. It shows a 
great forked “ribbon” lightning discharge 
which was a very pretty sieht. It seemed 
to start in the lower right-hand corner of 
the picture and streamed upward, splitting 
into three very brilliant and several less 


brilliant “ribbons.” 
Contributed by A. J. ViKGERe 


STANDING ON THE “3RD RAIL,” 


The picture, as you will see, shows two 
boys standing on a “live” third rail, which 
proves that as long as a person stands on 
the rail with both feet at the same time 
they cannot be harmed unless they place 
one foot on the ground and the other on 
the rail, which causes a circuit, thus killing 
or severely shocking the person. 

Contributed by EDWARD HINES. 


THE “ELECTRIC TOP” AT NIGHT. 


I herewith submit an “Odd Photo,” I 
took this photo while out at Riverview in 
Chicago. It is a picture of “The Top” at 
night. It was a time exposure. It is the 
same “Top” that you described in one of 
your back numbers of the ELEctricaL Ex- 
PERIMENTER, 

Contributed by ROBT. H. FREEMAN. 


Cheesit! Willie! The Electric Spanker 


It’s kind of rough on Willie to tip off his 
dad this way, but news is news and it’s got 
to be printed. 

Next time Willie smashes the neighbor's 
kid on the nose, or sticks a surreptitious 
finger in father’s wallet, or chucks the cat 
in sister’s bath, he’s in 
for it. He cant go out 
and brag to the gang, 

eShucks, “says \aillie: 
“T don't care. The old 
man will take me to the 
woodshed and massage 
me with his palm, and 
then he’ll get tired and 
let me go.” 

The “old man’ will 
give Willie the walloping 
of his young life, but he 
won't have a streak of 
red on an overexerted 
palm when the woodshed 
dialogue is done. For 
dad will merely thumb a 
button on the wall, tie 
Willie in a chair or on 
the table, apply this new 
“Electric Spanker,’ and 
sit by smoking a pipe or 
playing solitaire while 
Willie’s heels kick in the 
air and Willies vocal 
cords contract and ex- 
pand. 

There was exhibited at 
the New York Electrical 
Show a mechanism that 
Willie will vote nefa- 
rious and his dad will 
proclaima blessing. Itis 
the Electrical Spanker' 

A small motor, which 
retrieves with passionate 
vigor what it lacks in 


i is the subst: f Set. And Why Not? ; : : 
gee fe oubst.tute for by a Nice and Shiny Electric Spanker Replacing the Cat-o’-Nine-Tail. 


Only Danger in the Use of the Spanker Is That the Spankee Will Be Tickled to 


irate dads biceps. It is 
connected by a four-inch 


An Electric Spanker, the Latest Contribution to Science. 
Has a Scientific Development Met with as Much Disapproval Among the Younger 
Jimmie’s and Johnny’s Naughtiness Will Now Be Answered _ pulls 


rod to a lroad applicator that, performs 
the painful function of hason between 
spanker and spankee. It is about the 
breadth and length of the parental palm, 
hut packs a more violent wallop. 

It has the advantage or disadvantage, ac- 





Photo Copyrighted by Underwood & Underwood. 


Death by It. 
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Yes, But Never Before 


cording to the point of view, of deadly 
accuracy. Dad‘s palm, when fatigued, some 
times misses a few spanks. ‘The applicator 
lands “smack!” every jolt. It is to be con- 
sidered, too, that whereas at about the 
twenty-second onslaught fathers hand be- 
comes weary, the elec- 
trical device can con- 
tinue delivering a regu- 
lar, rhythmic Vandamme 
pressive chastisement so 
long as the “juice” holds 
out. 

Indeed, by tying Willie 
to the chair or Stabe 
father can go out for a 
beer, or go to the office 
and saunter home, to 
find the applicator still 
applicating. 

Now, father’s adamant 
determination to wallop 
Willie may undergo an 
emotional softening and 
regret, stimulated by 
Wilhe’s tears and wails, 
and may cause him to 
quit spanking Willie with 
his palm. The machine, 
on the other hand, is re- 
lentless. Willie can howl 
until the moon melts and 
the device will keep on 
earning its keep until 
father shuts off the cur- 
rent or mother sneaks 
into the woodshed to 
help sonny out of his 
predicament. 

There is only one ad- 
vantage accruing to Wil- 
lie. He can say with 
truth hereafter, “That’s 
a lot of bunk,” when dad 
the old bromide 
“this hurts me 
worse,” and so forth. 


So Far the ® that 
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— ae. > oF es . Looks Like a Sure-Enough Ghost— 
These Three Triplets—Excuse pet 7 , a >. “ai But Its Not. Just an Example of 
Us Please, They Are All the 4 7) XN Diab he i — : Double Exposure cn the Same 
Same Girl. Fine Sample of “ ; ti - . Negative. 
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A *Real’? Odd Photo—A Pathe 
Photo of a Photoptay Still, 
Which, Due to the Unexpected 
Creeping of the Emulsion 


Caused by the Forced Drylng 

of the Negative by Heat. Re- : 
sulted in the Grotesque Effect | 
Here Portrayed. 


















Ever See This Torpedo 
Tube in Front of the New 
York Museum of Art? 
Neither Did We. Two Ex- 
posures on the Same Plate 
Explains It. 













An Extra Fine # 
Photo of Rib- 
bon Lightning. 
lt Takes [fa- 
tienco to Ob- 
tain a Picture 
of the Bolts of 
Thor as Good 
as This One, 






























ts the “Third Rail” 
Dangerous?!! Not if 
You Jump on tt With 
Both Feet Simultane- 
Ously Like These Boys. 















i eS Ce eel S 
oto of—-Guess! Yes, Its “The Top,’? Snapt 
While Spinning, at Chicago. 
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Recently, in the City of Washington, D. C., a Minister Had the Satisfaction of Broadcasting His Voice Over an Area One Mile in Diameter. 


His Sermon, Also the Choir and Organ Music, was Thus Heard One-half Mile Away 


Wonderful Sound Amplifier. 


plane Flying Overhead. 


from the Church, Thanks to the Magnavox, the 
People Eight Miles Away Heard the Voice, and it Wafted One and One-half Miles Heavenward to an Ajir- 


Clhurch Sermom Heard Over 
Omeselialf Mille 


AVE you ever been in the coun- 

try on a quiet Sabbath morning 

and endeavored to note how far 

away from a church you could 

hear the minister’s voice,—or for 
that matter, the choir singing, or the organ? 
Not very far you will say, if you have evcr 
tried it. But in Washington, D. C., re- 
cently, a minister had the satisfaction of 
speaking to morc people than any other 
minister, possibly, in church history. His 
voice, as well as the singing of the choir 
and the organ music, were amplified to such 
a tremendous volume, thanks to the newest 
electro-mechanical amplificr, known as thc 
Magnavox—that the sermon was clearly 
audible over a circl2 whose diameter meas- 
ured one mile, or cver an area having a 
radius of about one-half mile. The Mag- 
navox amplifier, which has been described 
several times in recent numbers of this 
journal in connectien with public speaking 
events, was used on the present occasion 
in connection with a vacuum tube or audion 
amplifer, which is connected to the micro- 
phones and horns; these gathered the 
sounds of the nunister’s voice and the choir 
singing, in the manner here illustrated. The 
microphones, or sound detectors with the 
horns, were mounted as inconspicuously as 
possible about the pulpit and choral gallery, 
and concealed wires lcd to the large vac- 
uum tube amplifier, shown in the accompa- 
nying illustration at the left. This was in 
tiirn connected up with wires and a suitable 
source of current, which led up to thc bel- 
fries atop the two church spires, where 
there were placed on the outside of each 
belfry two of the Magnavox special ampli- 


fiers, fitted with larze horns of the type 
shown at the left of the photograph just 
mentioned, 

The minister spoke in an ordinary tone 
of voice, and in fact it was somewhat un- 
canny to be walking down a shady Wash- 
ington street, when suddenly out of the 
very air above you, there came the com- 
mand—‘Thou shalt not steal!’ in stento- 
rian tones. Verily it sounded as if the 
prophets had come down to earth, and that 
the Day of Judgment had surely arrived. 
While it perhaps, would not prove bene- 
ficial in a strictly ecclesiastical or religious 
sense to think of conducting our church 
services in such a broadcast manner as this, 
it would not seem a bad idea if in forth- 
coming years, our churches looked carefully 
into such matters, and considered the prac- 
tice of broadcasting their pastors’ sermons, 
organ and choral music by means of tele- 
phonic amplifiers, which it would seem, 


- would surely have a beneficial effect and 


would do no harm, that is certain. Talk- 
ing on the lighter side, there will probably 
be but one regret, and that will be on the 
part of the board of trustees of the church, 
which let us say has installed at some ex- 
pense one of these amplifying outfits. Mr. 
Stay-at-Home who is enjoying the sermon 
may make his remittance to the collection 
basket when His Reverence pronounces the 
all important words—“The usual Sunday 
offering will now be received,” by contrib- 
uting a weekly or annual amount for main- 
taining the equipmert and its operating ex- 
pense! If he /eard the sermon. 


General Layout of Amplifiers. 
Two Magnavox loud-speakers are in- 
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stalled on the belfry of each tower of Trin- 
ity Church, corner “D” and Third Streets, 
Washington, D. C. A _ special threc-step 
amplifer using a special combined audio 
and radio frequency circuit, is employed, 
so arranged that the output is 250 watts of 
voice modulated current. The input cur- 
rent can be any ordinary telephone current, 
radio, or the voice, spoken into special 
transmitters which are attached to the in- 
strument. 

Six volts are used on the filaments, and 
300 to 600 volts are used on the plate cir- 
cuits, depending on the volume of sound 


_ required. A special set of attachments are 


furnished, such as a minute transmitter 
utilizing a silk cord, which can be placed 
inside of a violin, cello, banjo, or other 
string musical instrument; also a small 
transmitter button can be attached to 
horned or other instruments. Any of these 
attachments will magnify the original in- 
strument one hundred times’ by actual 
micasurenicnt, 

In the church are installed spccial trans- 
mitters, one along each side of the pulpit, 
also one for each section of the pipe organ. 
These transmitters are equipt with papier- 
maché horns, 18 inches long and 14 inches 
at the opening of the bell. They will pick 
up a speaker’s voice three to four feet away 
from the horn and reproduce it faithfully. 

Preliminary tests were made with an In- 
gersoll watch touching one of the transmit- 
ters, and with the three-step amplifier, the 
ticking of this watch was heard two blocks 
away thru normal street traffic. Pipe organ 
music, choir singing and special solo pieces 


(Continued on page 684) 
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COASTAL LIGHTHOUSE | 
FLASHING SUCCESSIVE- 
LY RED, WHITE AND 
IGREEN BEAMS FOR TIME 
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LiglhtInouses--lhlow They Signal 


VERYBODY knows what a lighthouse 

is, and what its duties are supposed 

to be. But how many know how they 
work? 

To begin with, lighthouses are not always 
on the coast, many times they are a number 
of miles at sea and entirely out of sight of 
land. And the kceper is very rarely an old 
retired sea captain with a beautiful daugh- 
ter. More often he is an energetic young 
man who us not afraid of good, hard work, 
or the possibility of it, and in many cases 
also, facing the probability of being left 
alone for three or four 
months at a time. 

A. lighthouse on the coast 
line is usually in a wild and 
lonely spot that nobody ever 
comes near without a very 
good reason. The keeper’s 
supplies are brought to him 
by land or by boat which- 
ever is most convenient for 
the authorities, and are 
brought when it is most 
convenient for them. 

It is of course, imperative 
that the keeper know all 
about gasoline engines and 
electricity. For the motor 
whereby the light is rotated 
is usually run by a gasoline 
engine supplemented by 
hand gear in case the en- 
gine breaks down. In some 
houses the light is an elec- 
tric one, instead of gas. 

There are in general three 
types of lights — steady, 
flashing and occulting. The 
“steady” light is easy 
enough to understand. The 
lighthouse simply burns a 
steady red, white or green 
light, according to how it ds 
marked on the navigator’s 
chart. 

The steady light may be 
fixt so that its light may be 
seen from all points of the 
compass, or its beam may 
be trained to any point or to 
several different points, if 
desirable. For instance, a 
lighthouse guarding a reef 
at sea would throw her 
beam to all points, so as 
to warn ships to keep off. 
But a lighthouse guarding a 
sandy beach would only 
throw her beam seaward, 
for there would be no ad- 
vantage in throwing it on 
land. 


The flashing light requires 


Looks Like Lightning, Doesn't It? It Is— 
Suddenly Opened. 


By A. lol Whedom 


Ex-Radio Electrician, U. S. Navy 


a little more care, for the light 1s mounted 
on a platform and rotated slowly, so that a 
ship at sea would see a flash every few sec- 
onds, depending upon the length of time it 
took for the light to make one coinplete 
revolution. This light also may be flashed in 
white, red and green, using a combination 
of two colors, or perhaps just one. For 
instance, it may be flashed as follows: “red, 
red, grcen,” “red, white, green, white, red,” 
—and so on. By varying these combina- 


tions and by varying the time of flash, it 
may be seen that endlcss combinations may 
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Man-Made Lightning. 
It Lasted But a Few Seconds. 


be obtained. Thus it is made possible for 
each lichthouse to have its own particular 
flash and code designation, so as to be in- 
stantly recognized by the skipper. 

Now we come to the last of the three 
reneral classcs—the occulting light. Instead 
of rotating and having its beam sweep the 
whole horizon, it is simply lit for a few 
seconds and then extinguished for a time. 
It is scen only from certain angles, accord- 
ing to the position of the dangerous object 
it is guarding. If the object lies in a 
channel running North and South, then 
the beam will show only 
North and South. 

And here, as before, the 
light may flash “red, green, 
red, grcen,” or any other of 
a thousand possible combi- 
nations. Each combination 
together with the length of 
time of the flashes, is placed 
on the navigator’s chart, 
and is also listed in all nau- 
tical tables, so that the navi- 
gator can, by timing the 
flashes and observing the 
color, lock it up and at once 
obtain his exact position. 


18-FOOT ELECTRIC 
ARC 

The size and power of an 
electric arc was recently 
shown in an unusual photo- 
grarh taken by the Superin- 
tendent of a powcr-house at 
Tallulah, Georgia, at night, 
when the switches were 
opened on a 110,000 voit 
transmission line that car- 
ried no load at t.etime, The 
arc, as shown in the accom- 
panying picture, jumped 18 
feet and appeared as a huve 
flame. It disappeared al- 
most instantly and caused 
no damage. Conirary to ex- 
pectation, however, these 
flaming arcs are very dan- 
gerous as they evolve con- 
siderable heat and will burn 
any person or combustible 
material in their path. These 
giant switches are controlled 
from the ground or other 
position by long handled 
levers, as the operator could 
not of course stand any- 
where near it when opening 
a circuit carrying a hundred 
thousand volts or so—veri- 
table man-made lightning. 
Contributed by 

SLANER ya te, 


g. This Gigan- 
tic Sheet of Flame Occurred When a High Tension Feed Wire Switch Was 
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Mt. Wilson, Calif., Owns This 100 Inch Reflector. 


The Mirror Is 13 Inches Thick, and the Moving 
Parts of the Telescope Are Moved by Electric 
Motors. The Central Photo Shows a Remark- 
able “‘Sun-Spot” Photographed with This Tele- 
scope. 
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Mt. Wilsom 1OO incl Telescope 


HE one-hundred-inch reflector of 
the Mt. Wilson Observatory on Mt. 


Wilson, Cal., is the largest tele- 
scope in the world. The mirror, 
which ts one hundred inches in 


diameter and thirteen inches in thickness, 
weighs four and one-half tons, and the 
moving parts of the telescope, which are 
electrically controlled, about one hundred 
tons. 

The glass for the mirror was manufac- 
tured at the St. Gobain glass works in 
France after many attempts covering an 
interval of three years, as it was difficult 
to find a piece of glass large enough and 
sufficiently free from imperfections for the 
purpose. It was then shipped to the op- 
tical shops of the observatory in Pasa- 
dena, Cal, where it underwent a_ long 
grinding and polishing process for seven 
years. All of this work was done by Prof. 
George Ritchey, a member of the staff of 
the observatory. As the work progressed 
the mirror was subjected to frequent and 
rigorous test, and finally, on July 1, 1917, 
the completed mirror, which had been pro- 
nounced practically perfect in form, was 
packed in an octagonal-shaped box lined 
with paraffin, placed on an automobile 
truck geared to a maximum speed of two 
miles an hour and taken up the steep and 
winding mountain road to the summit of 
Mt. Wilson at an elevation of nearly 6,000 
feet. 

The huge sections of the iron castings 
for the telescope were made at the Fore 
River Shipyard at Quincy, Mass., and 
shipped around Cape Horn, as they were 
refused shipment by the railroads on ac- 
count of their great size. 

All smaller parts of the great telescope 
and those that required special care were 
designed and constructed in the instrument 
shops of the Mt. Wilson Observatory in 
Pasadena. 

The huge reflector is now housed in a 
steel building designed for that purpose 
with a 100-foot dome that weighs five hun- 
dred tons and is quickly and easily moved 
by electricity. 

The 100-inch mirror lies at the base of 
the telescone tube and simply acts as a 
support for the silver coating that is placed 
on its uxper concaved surface. The rays 
of licht from the stars do not enter the 
mirrer, and therefore it was not necessary 
that the glass be entirely free from tmper- 


By ISABEL M. LEWIS 


OF THE U. S. NAVAL OBSERVATORY 


World’s Largest 
Telescope 


fections. It is the form of the upper sur- 
face of the mirror that is of chief im- 
portance, and this must be practically per- 
fect. 


Reflector Resilvered Every Six Months. 


Every six months it becomes necessary 
to resilver the mirror. This is done very 
quickly and easily by means of an electric 
elevator which lowers the great mirror 
from its position at the base of the tele- 
scope to the resilvering room below and 
returns it after the process is completed. 

The parallel rays of light from the stars 
pass down the telescope tube and fall upon 
the silvered surface of the great mirror 
and are reflected back in the direction of 
the upper end of the tube, coming to a 
focus on a secondary mirror near the top 
of the tube, which reflects them to the 
photographic plate or observer stationed at 
one side of the tube. 

Preliminary tests of the instrument in 
the fall of 1917 revealed a slight flare of 
the star image, due partly to temperature 
effects and partly to lack of rigidity in the 
support of one of the secondary mirrors. 
The latter difficulty was overcome by add- 
ing a compression ring to the tube carrying 
this mirror, and the temperature effect was 
also looked into and overcome. 


Shows Extraordinary Details of Moon’s Surface. 


These necessary changes were greatly de- 
layed by the fact that the staff of the ob- 
servatory was largely occupied with war 
work of an urgent nature and the instru- 
ment shops were needed for the same 
purpose. 

The great instrument is now fully pre- 
pared to enter upon its observing career, 
however. Test observations of the moon, 
Saturn and other celestial objects have 
shown the wonderful light-gathering power 
of the huge reflector and revealed an ex- 
iraordinary amount of detail on the moon. 

Its work will be largely photographic and 
spectroscopic and comparatively few direct 
visual observations will be made. It is ex- 
pected that it will soon be storing away on 


WWW.americanradiohistorv.com 


photographic plates light from stars and 
nebulae that lie far beyond the reach of all 
other telecopes in existen-e and that as a 
result of these observations our knowledge 
cf the form and extent and nature of the 
universe will be materially increased. 


QUESTIONS AND ANSWERS. 

©. 1. Will you explain what astronomers 
mean by “the cepheids” ? 

A. 1. From the context of your letter I 
should judge that you refer to the cepheid 
variables, tho the cepheids is also an ex- 
pression for a swarm of meteors whose 
radiant point lies in the constellation 
Cepheus. 

The cepheid variables constitute a very 
important class of variable stars. They 
receive their name from Delta Sephei, a 
well-known star of this class. 

The light of a cepheid variable fluctuates 
periodically in a most peculiar manner. 
There is a sudden rise to maximum bright- 
ness that occupies about one-third of the 
entire period, followed by a much slower 
decline of brightness which usually has a 
more or less pronounced pause. These light 
changes are performed with the greatest 
regularity and have been likened in effect 
to a revolving light in a lighthouse in which 
there is the same sudden increase to maxi- 
mum brightness, followed by a slow and 
gradual decline repeated over and over with 
absolute regularity. 

The periods of light changes of the 
cepheids range from less than a day to 
forty-five days and there is a close connec- 
tion existing between the period of the light 
zvariation and the actual size or luminosity 
of the star. 

The discovery of this fact has led to 
some very far-reaching results and made 
this class of stars of the highest importance 
in determining the distance of the globular 
star clusters. 

Dr. Shapley’s revolutionizing discoveries 
concerning the distances of these objects are 
founded upon the simple relationship found 
existing between the periods and lumi- 
nosities of the variable stars in these clus- 
ters, which are simply short period cepheid 
variables. 

It has been found that cepheids whose: 
periods are less than a day are giant stars 
whose absolute magnitude is constant at 
one hundred times the light-giving power 

(Continued on parte 721.) 
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New Electrical Gyro Compass 


NYVIL recently; the maguelic com- 


pass has been relied upon as a 
means of indicating direction to 
mariners at sea. In doing so it 


utilizes tlhe directive forces of the 
earth’s magnetic North Pole. In indicat- 
ing direction the maguetic compass is sub- 
ject to a great number of crrors and in- 
fluences which make its indications unre- 


liable. When used on board a ship, espe- 
cially a steel ship, many devices and 
precautions must be taken to obtam a 
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characteristics by changing its temperature. 
‘Lhe magnetic compass will show deflection 

it is caused when the ship rolls. The 
compass needle is caused to oscillate as 
the mass of the ship is displaced to cither 
side of the compass nccdle. 

An altogether ditferent force is now used 
to indicate direction. This force is as old 
as the earth itself—the carth’s rotation. 
The carth’s rotation is made to indicate 
direction by utilizing the new Sperry gyro- 
scopic compass. The Gyro Compass 1s 
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AG Captain of navigator Oboe slip ait 
using the Gyro Compass does not have to 
take into consideration any variation or 
deviation. He doves not have to compensate 
hts compass. tle does not have to check 
the compensation of lis compass. 

Instead of encountering the disadvan- 
tagcs outlined, he is free to stecr a true 
course and to keep his ship on the straight 
line course. 

Perhaps the greatest feature of the use 
of the Gyro Compass is the safety factor. 








im 


















The ‘‘Master’? Gyroscopic Compass, Which Does Not Depend Upon Magnets for Its Operation, and Which Is Placed Below Decks 


on the Ship as Shown in Fig. 4, While ‘‘Repeater’’ Compasses Are Stationed at Various Points About the Ship, Such as Steering Wheels, 
Etc. Fig. 2 Is a Sectional View Thru the Gyro Compass, Showing the Revolving Wheels. 


New Navy Type of Dial, Graduated in Degrees, Instead of Points of the Compass. 


Compasses About the Vessel. 


compass indication which is anywhere near 
accurate. 

It is well known that the direction of 
magnetic fields upon which the compass 
relies vary in different localities of the 
earth. Magnetic mountains will distract 
the needle—magnetic and electric storms 
also influence it. 

INACCURACIES OF THE “MAGNETIC 
COMPASS.” 

On board a steel ship the change in 
character or displacement of a cargo seri- 
ously influences the magnetic compass. 
Even a slight change in wind will cause 
the smokestack to change its magnetic 


nothing more than a_ small electrically 
driven wheel rotating at a high speed. 

Scientists have discovered that any small 
wheel rotating about its own axis and 
freely suspended to move in anv plane when 
placed upon a larger wheel, will place its 
axis in the same direction as the axis of 
the larger wheel. This principle has been 
demonstrated, proven, and in practical use 
for years. The Gyro Compass forms the 
smaller whecl referred to, while the earth 
forms the larger wheel. As the earth 
rotates it combines forces with the small 
rotating gyro wheel and causes the axis of 
the compass to point true north, 
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Fig. 3, Top View of Master Compass, Showing 
Fig. 4. This View Shows the Location of the ‘‘Repeater”’ 
Fig. 5. The “Repeater’? Compass, Operated by Electric Currents Transmitted from the Master Compass. 


Many ships have been wrecked due to in- 
accuracies of navigation resulting from the 
use of the magnetic compass. The Gyro 
Compass insures against such contingencies, 
thereby insuring the ship, passengers, crew 
and cargo. 


HOW THE GYRO COMPASS WORKS. 


When used on land one wheel, or ele- 
ment, is sufficient to show the truc North 
Pole. When used on board ship, however, 
the roll, pitch and yaw of the ship intro- 
duces forces which would tend to throw 
the wheel from off its indication. Jn the 

(Continued on page 700) 
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Four tmportant Wartime Developments Described by the Eminent Scientist and Inventor of the Parsons Steam Turbine—Sir Charies Par- 
sons—before the “British Association for the Advancement of Science.” 


Sir Clharles Parsons on War Inventions 


HE work of scientists in the war 

occupied the greater part of the 

Presidential address delivered be- 

fore the British Association for 

the Advancement of Scienee at its 
meeting at Bournemouth by Sir Charles A. 
Parsons, inventor of the marine turbine 
engine. 

British scientists, he said, “worked in 
close collaboratiou with the men of science 
of the allied nations and eventually pro- 
duced better war material, chemicals and 
apparatus of all kinds for vanquishing 
the enemy and the saving of our men than 
had been devised by the enemy during 

many years of preparation, planned on a 
basis of total discregard of treaties and 
the conventions of war. 


As illustrating the immense difference 
between the recent and all preceding wars, 
Sir Charles gave some interesting figures. 
At W aterloo. 9.044 artillery rounds, with 
a weight of 37.3 tons, were fired, where- 
as in the last offensive in France on 
the British front alone 943,837 artillery 
rounds, weighing 18,080 tons, were fired. 
Again, in the entire South ‘African war 
273,000 artillery rounds, weighing 2,800 
tuns, were fired, while on the British front 
in France during the entire war over 1/,- 
060,000 rounds were fired! 





You benefit by mentioning the “Electrical Experimenter’’ 


SOUND RANGING AND LISTENING DEVICES. 


Many of the new war devices Sir Charles 
left to be discus’ in the meetings of the 
sections, but he dwelt on sound-rangiitg 
and telephonte listening methods. By the 
end of 1916, he said, the whole front in 
France was covered by devices which en- 
abled the British to locate the position of 
the enemy’s batteries merely by sound. In 
1918 more batteries were thus detected than 
by any other meas, and a single good set 
of observations could give the position of 
an enemy gun at 7,000 yards range to 
within about fifty yards. Listening devices 
were also largely used at sea, but it was 
found that the motion of the vessel carry- 
ing them when the sea was rough, and also 
the noises caused by dragging the devices 
themselves thru the water made them use- 
less. 

HOW THE WHALE HELPED PERFECT 

SUBMARINE DETECTORS. 

“So,” Sir Charles went on, “the assist- 
ance of eminent biologists was of invalu- 
able help at this juncture. Experiments 
were made with sea lions by Sir Richard 
Paget, who found that they have direc- 
tional hearing under water up to speeds 
of six knots. Also Professor Keith ex- 
plained the construction of the hearing 
organs of the whale, the ear proper being 
a capillary tube too small to be capable of 
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performing any useful function in trans- 
mitting sound to the relatively large aural 
organs, which are deep-seated in the head. 
The whale, therefore, hears by means of 
sound waves transmitted thru the sub- 
stance of the head. It was further seen 
that the organs of hearing of the whale, 
to some extent, resembled a hydrophone. 


“The course now became clear. Hollow 
towing bodies in the form of a fish or 
porpoise were made of celluloid, varnished 
canvas, or very thin metal, and a hydro- 
phone suitably fixt in the centre of the 
head. The body is filled with water, and 
the cable towing the ‘fish’ contains insul- 
ated leads to an observer aboard the vessel. 
When towed at some distance behind the 
chasing ship the disturbing noises are small, 
and enemy noises can be heard up to speeds 
of 14 knots and at considerable distances.” 

Other listening devices made use of the 
echo, and were developed until they could 
pick up a submarine a mile away. Sound- 
ranging stations were established ashore, 
and from them ships steaming in a fog 
were informed of their positions accur- 
ately for ranges up to 50 miles. 


SHIPS PILOTED THRU MINES BY CHARGED 
CABLES 


Another device, used first by the Ger- 
(Continued on page 720) 
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Imterplanetary Communication 
| Dr C. S. BIRAININ, Pla.D. 


Dy 


HE tremendous advances made by 
wireless telegraphy and telephony 
during the last decade and par 
ticularly in connection with the 
activities of the great war have 
given rene ved impetus to the already con- 
siderable speculation as to the possibilities 
of pushing this method of communication 
beyond the limits of man’s earth and using 
it for the purpose of “speaking” with other 
inhabitants of the universe with which the 
popular imagination has peopled cosmic 


eS enemies 


Mr. H. Gernsback’s Radio Scheme Publisht in May, 1909. 
States and Canada Simultaneously by Means of Long Distance Radio Control. 
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Of the Columbia University Chservatory 


the emitted sienal would be squandered un- 
less it were possible to make the transmis- 
sion truly undirectional, and secondly, the 
tinie betweer. the emission and the receipt 
of the signal at the other end would be too 
long. Even the nea. st star is so far away 
that it would take the electric waves about 
four and a third years to reach it: and only 
a very small number of stars are within 
even a hundred years by wireless from us. 

There has, of course, not as yet been 
found any direct, unimpeachable evidence 
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unsatisfactory. 


the temperature is far too high, also, for 
the existence of the very complicated or- 
ganic chemical compounds necessary for 
any imaginable form of Hfe, different tho 
it be from ours. Of Mercury we know 
very little, indeed; it 1s so close to the sun 
that observation is extremely difficult and 
Venus and Mars remain. 
Mars has been the favorite playground. 
Since the first announcement of the “‘ca- 
nali” by Schiaparelli and the subsequent ob- 
servations and speculations of W. H. Pick-.- 
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The Underlying Idea Is to Operate All the Powerful Radio Stations in the United 
A Radio Operator Seated at Arlington (Washington) by 


Pressing His Key Would Operate All the Radio Stations Over the United States as if All These Stations Were But One Huge Powerful 


Station. 
How the Radio Waves Are Propagated. 


Theoretically, This Would Give Us Enough Energy to Bridge the 35 Million Miles Separating Us from Mars. 
It Is Understood, However, That the Waves Go in All Directions, Not Only Towards Mars. 


The Insert Shows 
Thus 


if Venus Were to the Right, She Also Would Receive the Messages. 


bodies. The subject falls naturally into two 
divisions: Are there in space or within the 
confines of the solar system other inhabited 
spheres, and ‘secondly, is radio a suitable 
means for interplanetary communication ? 
And in the discussion we must distinguish 
clearly between that which is science— 
knowledge—and that which is merely spec- 
ulation based upon science. 

The first division of our subject presents 
the bigger IF. Astronomy is not as ~et 
so far advanced as i» be able to speak with 
finality. Much has been learned about the 
physical and surface conditions of the 
earth’s fellow members in the solar system, 
but not enough to decide the question 
Should we wish to extend our field to out- 
side space, instead of limiting ourselves to 
the planets of our own system, we may 
speculate with safety. Every star in the 
heavens is a sun, more or less like our own 
sun, and multitudes of them must possess 
planetary systems. No doubt upon many of 
these planets conditions have been such as 
to be favorable for the development of 
some kind of life. But the auestion of 
life in other systems can be left here; it 
need hardlv he considered further in con- 
nection with the problem of communication 
for the distances are too great. In the first 
place, too much of the original energy of 


of the existence of inhabitants upon the 
other planets, and we are limited, therefore, 
to a consideration of the planets’ physical 
conditions and to a discussion as to whether 
these are favorable for the development 
and maintenance of life. We ourselves are 
the products of the terrestrial conditions 
of temperature, atmosphere, humidity, etc. ; 
a different combination of these factors 
would no doubt have produced an entirely 
different form of life. We cannot, how- 
ever, discard a planet as uninhabitable be- 
cause its condition differs somewhat from 
the earth’s, but we are safe in discarding 
the major planets, Jupiter, Saturn, Uranus 
and Neptune. It is certain that conditions 
upon these are unfavorable. The tempera- 
ture seems to be far too high and the sur- 
faces of these planets have not yet reached 
the state of solidity attained by the sur- 
faces of Mars and earth. Undoubtedly, 


TOUTE ANT 
MR. TESLA’S ARTICLE 


announced in our October issue was 
unavoidably delayed due to impor- 
tant research work of the great in- 
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ering and Percival Lowell, much has been 
written and said on both sides of the ques- 
tion. We mav briefly sum up the affirma- 
tive: The surface of Mars is declared to 
be crost by a network of straight lines, 
some of them double; the poles of the 
planet show at their respective winters, 
broad shcets of white, very like the ter- 
restrial ice-caps, which decrease rapidly in 
area with the coming of the summer, and 
at the same time the “canals” broaden, 
“germinate.” as they say. Evidently, then, 
Mars is an arid planet with very little 
water and these “canals” have been con- 
structed by the Martian engineers to carry 
tne water from the melting polar caps to 
different parts of the Martian surface. 
Therefore, Mars is inhabited, and by ad- 
vanced beings, too, fur their engineering 
feats are of the greatest difficulty. But the 
observations upon which all this rests are 
not accepted by the astronomic world at 
large. Tl great majority of observers. 
among whom are the most skilled and ex- 
perienced i:. the whole world, have declared 
themselves entirely unable to cee this com- 
plicated network of straight lines. Streaks 
aad patches are seen bv all but nothing like 
Lowell’s maps: nor do ‘published photo- 
graphs reveal them, and we are reluctantly 
forced to decide in the negative. There is 
(Continued on page 6092) 
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Combination Airplane and Blimp> 


HIS clever imvention, combining 

some of the characteristics and 

qualities of the airplane with the 

blimp or gas-filled balloon, is due 

to Mr. James N. Lewis, of De- 

troit, who has recently taken out a patent 

on it. There are many military as well as 

other features, which seem to give great 

promise in this combination of the lighter- 

than-air flying machine or balloon, with the 
heavier-than-air craft or airplane. 

For one thing, the airplane 1s attached 
to the Llimp or gas-filled balloon by mean) 
sf a special and powerful design of is - 
acting clutch; by simply throwing a Ss 
attached to this clutch, the aviator, ie 
in the airplane, may at any time release 


AIRPLANE ANO BALLOON 
“OBSERVING? — 
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propelled thru the air. At tins juncture we 
perceive another very fine poimt of inter- 
changeability and adaptability, which would 
seem very useful and commendable for 
war-time requirements, and which is here 
made evident in our estimation, for it 
would not be necessary to build expensively 
equipt blimps or balloons of the dirigible 
type if this idea be put in practice. For 
example, by providing these special clutches 
on simple forms of ‘alloons with no gon- 
dola gear, or other attachments, then by 
simply attaching the balloon onto the air- 
piane we would have a dirigible which 
could be driven at 20 to 40 miles an hour 
and maneuvered in all the regular ways in 
which ¢-‘vibles are steered. Suitable con- 
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trol ropes or cables may lead down so as 
to be readily accessible to the airplane pilot, 
so that so long as he is flying attached to 
the blimp, he may have control of the relief 
valves for the gas compartments, air valves, 
et cetera: 

Another very important feature of this 
invention lies in the fact that it should 
prove one of the greatest advances yet 
brought out in safely training aviation 
pilots for the army and navy service. As is 
well known, it is very risky to send aloft 
a young pilot or aviation student who is 
not verv familiar with the idiosyncrasies of 
the machine he is trying to fly, and this 
was very forcibly brought out at the army 
training fields during the war. The sea- 
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No Need to Fall Any More While Learning to Fly an Airplane, if You Are Equipt with This New Balloon Release Clutch. You Can Enjoy 


the Safety Afforded by the Superior Buoyancy of the Gas-Filled Balloon. 
He Can Cut Loose from the Balloon and Fly in the Plane Alone. 
That the Balloon Is Under Control of the Pilot. 


the clutch and sail off, having, of course, 
started his engine going before doing so, 
altho he can in emergency and if necessary. 
cut loose from the balloon and volplane 
to earth without the engine running. This 
would seem to be one of the principal fea- 
tures of Mr. Lewis’ invention, particularly 
where aircraft are used for artillery ob- 
servation, etc., over the battlefields, where 
balloons were frequently set afire by in- 
cendiary shells or balloons, or else attacked 
by enemy aircraft. Under such a condi- 
tion, the observer, if he were seated in an 
airplane carried by the balloon could: cut 
the plane loose and descend to earth safely, 
much more safely, we believe, than is the 
case where the observer has to depend upon 
a parachute, for in some cases the para- 
chute fails to open and the observer is 
killed. 

Another purpose of the invention, as 
pointed out by Mr. Lewis, is the feasibility 
of using the airplane with the attached 
gas-bag to provide auxiliary buoyancy, the 
airplane being operated or propelled in the 
regular manner by its usual engine and 
propeller. Naturally, of course, the speed 
of the airplane in this case would not be 
as great as if it were flying without the 
attached balloon, owing to the great bulk 
of the gas-bag, which would have to be 
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THOMAS A. EDISON 


will talk to you in our December issue. 
This important as well as unusual fea- 
ture should not be mist by any reader 
of the Electrical Experimenter. Mr. H. 
Gernsback, who interviewed the famous 
inventor, asked Mr. Edison a multitude 
of important and timely questions, 
which, with the inventor’s answers, will 
be presented to the world for the first 
time next month. 

We have also secured many new and 
unique photographs about Mr. Edison 
and his work, all of which will be pub- 
lisht for the first time in our December 
issue. 

There being no oil-painting in exist- 
ence of Mr. Edison—altho several at- 
tempts were made by great painters, 
but their paintings having been rejected 
and destroyed by the great inventor—a 
well-known artist was selected by us to 
execute Mr. Edison’s portrait. Upon 
completion of the work, Mr. Edison was 
highly elated over the painting and ex- 
prest himself as well pleased with the 
excellent likeness. 

The cover of our December issue is an 
artistic reproduction of this historic 
painting and should not be mist by any 
reader. 

The next issue being heavily adver- 
tised thruout the country, regular news- 
stand readers should order at once from 
their newsdealer to be sure of their copy. 


—THE PUBLISHERS. 
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When Sufficient Skill Has Been Attained by the Student Aviator, 
The Combination Forms an Ideal Observation Unit for Military Work, In 
In Case of Attack the Observer Can Also Cut Loose and Descend Safely to Earth In the 
Alrplane, Which for This Work Need Not Have a Very Powerful Engine. 
































plane pilot has much more chance to save 
himself in such an emergency than the land 
plane pilot or student, for with the sea- 
plane he can always land on the water, 
and, with the present design of this air- 
craft, the machine will safely volplane 
down from any height with the engine 
dead. Landplanes may also volplane down 
in most cases, even if the engine should 
go dead. But with the seaplane the land- 
ing area is not restricted as long as it is 
over water. With the land plane, the angle 
at which the volplane occurs is dependent 
upon the height at which the plane starts, 
and, before he knows it, the student may — 
find himself headed directly for a group — 
of trees or several high, piercing church 
spires with a few dozen brick chimneys and 
iron fences thrown in for good measure. 
All of what we have just said is intended 
in its application to the embryo aviator, 
while he is learning the graces of ordinary 
or trick flying. Ever imagine what a dif- 
ference there is when his buoyancy is not 
dependent upon the exact movement of 
his hands and feet, when a slight misjudg- 
ment may spell death to him. Now, with 
this invention he simply throws on the 
clutch, so as to secure the plane to the 
gas-bag, and at the command, “Let go!” 
he is hauled skyward by the buoyancy of 
the balloon. 
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A Wair-ltaising Razor 


Users of faradic electric coils, such as 
used for medicinal purposcs and_ shocks, 
may have thought that the day of the 
faradic coil had about reached its zenith, 
But such is not the case, for behold in the 
present illustration we have the very latest 
in tonsorial arts and sciencces—the faradic 
electri¢ rasor, invented by Frank White of 
St. Louis, Mo., which not only shocks the 
little hairs into a vertical position so that 
they can be cut off painlessly, but also the 
application of the mild electric current to 
the patient’s physiognomy produces the ef- 
fect of an excellent massage, and not only 
do these two wonderful phenomena take 
place, but thirdly, the inventor makes an- 
other strong claim in his recent patented 
invention on the faradic razor—wherein he 
states that the current flowing from the 
fazor to the face has the effect of align- 
ing the metal fibers on the keen edge; in 
other words, the faradic current flowing 
thru the razor acts on the steel fibers, par- 
ticularly at the edge, with the same effect 
as when the razor is stropt. 

The apparatus required with the faradic 
razor outfit here shown, is quite simple 
and comprises a dry battery or other source 
of electric current, and an induction coil 
provided with primary and secondary wind- 
ings. One terminal from the secondary or 
faradic current circuit is connected to a 
metal part of the razor, which may be a 
safety razor; while the second terminal 
from the faradic coil leads to a suitable 
clectrode or contact plate, strapt to the 
wrist of the shaver. Sweet dreams of Os- 
sining’s electric chair! 

The accompanying illustrations show pre 
cisely the effect “before and after” the ap- 
plication of the faradic current to the lath- 
ered skin—before a current is applied, the 
hairs lie down—Fido-like—and a little 
while after the current is turned on and 
the razor applied, the hairs stand in line 
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Eureka! We Have Found It!! After a Long Many Years of Searching Thru Patent Gazettes 
from Ali Over the World, We Had to Dust Off Our Glasses Carefully to Make Certain That 


We Had Not Been Foozled: For What Did Our Eyes Behold!!! 


Sure Enough, the Electro- 


Faradic Razor That Makes Papa’s Little Whiskers Stand up on End as Here Shown, so 
That the Keen Edge of the Razor Can Zip Them off without Mangling Them, Heretofore 
Causing Papa to Ejaculate Profanely. 


just like a platoon of soldiers, so that when 
the razor blade waltzes along over the skin 
the hairs are guillotined at the roots, not 


lynched, as with the present-day un-fara- 
dized—or should we say un-paradized— 
razor! Watson—the needle!! 


More About New York’s Suloway Escalator 


In the May issue of the ELtecrricat Ex- 
PERIMENTER there appeared a feature arti- 
cle with special illustrations on page 20, 
showing the four motor-driven escalators 





being installed at the Park Place station of 
the New York subway system, which is 
one of the most elaborate and highest lift 
escalators anywhere in the world. 
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In the May Issue 
of this Magazine 
there was pubilsht 
a sectional Ilus- 
tration and de- 
seriptilon of the 
new duplex esca- 
lators, Installed 
at the Park Place 
subway station In 
New York 

This new escalator 
presents several 
novel features, 
and the accom. 
panyling detall Il- 
lustration shows 
the Ingenious de- 
sign of the treads 
or steps, Each 
step Is made In 
the form of a 
eastIng, and it 
travels up the In- 
clined ralls on 
four wheels. The 
steps are IInked 
together by a 
serles of Ink 
belts, which glve 
sufficlent flexIbll- 
ity for the serles 
of steps to round 
the curved return- 
bends of the es- 
calator at topand 
bottom, In order 
that the return- 
ing steps may 
follow In thelr 
reversed positlon 
on the underside 
of the escalator. 
These’ escalators 
are elecrically 
Operated, and 
mark the very 
latest advance in 
the design of 
moving stalrways. 
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The details of the steps used on these 
escalators, which are four in number, are 
very interesting, and the accompanying 
illustration shows how the steel plate steps, 
which are fitted with wooden tread strips, 
are linked together by an endless chain, so 
as to be carried by the escalator upward 
and over the toothed-end drums in the 
usual manner. 


The steps are independent units. This is 
due to the novel arrangement of the small 
iron wheels on which they they are carried 
up the escalator tracks. These tracks are 
flat steel members measuring about 5 inches 
by 1 inch. The rear wheels are flanged and 
travel on the inner edges of the tracks, 
while the front wheels of each step unit 
are plain flat wheels without flanges. The 
step units arc held rigidly in line owing to 
the link belt or chain construction followed 
im connecting up one step with another, as 
the illustration shows clearly. The links 
are made of light steel about 3 inches by 
14 inch in scction, which gives great solid- 
ity and ruggedness to the construction, 
while at the same time preserving the neces- 
sary degree of flexibility, so that the steo 
units will properly intermesh in passing 
over the cogged drums at the top and bot- 
tom of the escalator. Each of the four 
escalators is driven by means of a power- 
ful electric motor mounted at the top of 
the structure and properly gearcd to the 
cogged drum at the top, over which the 
moving stairway belt passes. The steps 
return to the base of the structure under 
the rising treads, within the enclosed stair- 
way provided for it as shown in the illus- 
tration in the May issue, 
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Surfplaning im Mid-air 





Imagine yourself standing upright on a 
piece of plank in mid-air, and skimming 
thru space at a speed of 100 miles an hour, 
while the green fields, rivers and houses 
flit along beneath you with dizzying speed. 
“How did I get out there?” you will say, 
“on that skimming board in mid-air? 1 
have seen the natives at Wakakee beach 
ride the surf boards —‘Surfplaning’ they 
call it in that part of the world—but this 
stunt has sure got me.” Well, it all hap- 
pened this way. The planing board was 
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secured to the high-powered airplane by a 
small, strong wire cable secured to a quick- 
acting reel. This board was held close up 
under the fuselage or body, with release 
clips, so that when the pilot pushed a but- 
ton, the board swung loose, and you pro- 
ceeded to scramble on it and hold fast for 
dear life. The next minute the pilot un- 
locked the cable reel, and before you got 
your second breath, you found yourself 
standing up vertically in mid-air on the 
planing board and being hurtled thru space 





at a terrifying velocity, with the wind whip- 
ping by you with an exhilarating, yet awe- 
inspiring velocity. 

Planing thru the sky in this fashion 
promises to become one of our newest hair- 
raising “air circus” stunts. The inventor, 
Frank H. Ellison, of New York City, guar- 
antees to bring out all the people in any 
town or city, including his own home town, 
wherever this death defying air trick is 
performed. We said it!!—‘“Wherever’ it is 
performed, with the accent on the whole 
four words. 

In describing his invention, Mr. Ellison, 
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Sensations! That’s What We Ali Crave These 

Days. And Here’s One That Will Make You 

Stare for Some Time. Surfplaning in Mid- 

air, from the Tail of an Airplane. As the 

Magician Said—‘‘It’s a Good Trick If | Do 

lt—and it’s a Good Trick If I Don’t Do It.’’ 
We’ll Say So. 
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goes on to say: “A skilful rider can 
manipulate a planing board in the air as 
many ways and even more than on the 
surface of the water, balancing himself 
with his feet placed in the toe-clips on the 
top of the board, and using the ropes and 
ring as a rein. In carrying out this as- 
tounding feat, the observer releases the 
board from the side of the airship, holding 
it edgewise to the wind as he climbs on 
board, holding on to it with one end and 
grasping the hand support on the fuselage 
of the airplane with the other. The pilot 
lowers the prospective steeple-jack of the 
air by means of an automatic reel, a suf- 
ficient distance to clear the ship. By this 
time the wind has caught the board, turn- 
ing it flat in the air, after which time the 
airplane pilot opens up his engine and pro- 
eeeds to drive his machine at such a speed 
as to hold the rider in a vertical position 
on the planing board. Yes, boys, its some 
sport,—take it from us land lubbers. 


Catching Worms by itlectricity 


Ever want to go fishing and couldn't 
catch enough worms? ‘‘Many’s the time,” 
says you. Well, right here we have some- 
thing new and original in fish worm en- 
ticers. I have recently found that by driv- 
ing a piece of iron pipe down in the ground 
a few feet (and, by the way, it should be 
good, damp ground), and then connecting 
a wire to the house electric lrght circuit 
(with a 110 volt lamp or two in series), 
the current passing over this wire to the 
earth and spreading thru the soil about the 
pipe, will tickle Mr. Worm and his fellow 
reptiles so that they will come out of the 
ground helter skelter and post haste,—not 
by ones and twos, but by the dozens! 


The worms are so glad to get out of the 
ground, that they fairly jump out of their 
holes into your hand. Don’t believe me, | 
suppose, but go ahead and try it. But 
before you start. be sure and get a suf- 
ficient number of Iarge 40 quart milk cans, 
in which to put the worms. With this re- 
markable electric worm catcher, you can 
safely invite the whole neighborhood to go 
fishing, for there will be plenty of worms 
to go around. There is only one bad thing 
about it, and that is when the office boy 
finds out how beautiful it works, he will 
be out fishing five days a week, and will 
be in on Saturday to spend those immortal 
three hours between nine and twelve o’clock 
with us. 

One more word of caution before you 
try out this stunt. You may find that in 
order to have a current pass thru the lamps 


and down thru the pipe to 
earth, that you will have to re- 
verse the wire where you con- 
nect it, owing to the arrange- 
ment of the electric light cir- 
cuit, one side of which only is 
yrounded, while the other is 
not. It is to the wngrounded 
side that you will have to con- 
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Do You Have Trouble In Catch- 
ing Fish Worms? Of Course, 
You Doe Well, Here’s a Trick 
Taught the Editors Recently by 


a Youthful Electrical Experl- 
menter. Quoth He~—Ever Try 
Sticking a Charged Electric 


Light Wire In the Wet Earth, 
and See the Worms Come Wig- 
gling Out; Oodles of them? No, 
Said We. Well Try It. And We 
Hereby Confer on the Esteemed 
Inventor, the Croix de Angle- 
worm, Pour Ja Merit. 


DOAN 


nect the wire, and you can im- 
mediately tell when you have 
the right side of the circuit 
hooked up, as the lamp or 
lamps will immediately light 
up as soon as the connection is 
made. 


Contributed by 
TOWNSEND BROWN. 
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New Laboratory klectro Magnet 
frank C. Perkins 


The accompanying illustration and draw- 
ing show a new laboratory electro-magnet 
designed by Dr. Du Bois for making var- 
ious physical tests. With these coils a half 


ring core is provided besidcs various shapes 
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For Laboratory Researches an Electro-magnet Must Possess Many Un- 

The One Here Shown, Designed by Du Bois, Permits 

Experiments in Magneto-optics as Well as Those at Very High and Very 
Cold Temperatures. 


usual Features. 


of pole-pieces. It is possible to produce an 
extremely powerful magnetic effect and_one 
of the strongest fields ever obtained. Pro- 
vision is made for a very narrow air gap 
when desired and swivel poles in cylindrical 
sockets may be used so as to turn about 
at any angle. This magnet may thus be 
utilized to great advantage for effects of 
light beam and magneto-optical investiga- 
tions upon different substances put in the 
air gap. 

It is possible to send the light thru the 
poles by means of axial holes or crosswise 
in the air gap. Interesting experiments can 
be made at different temperatures and pro- 
vision is made for using liquid air contained 
in leather bellows mounted on the magnet 
or by surrounding tlie poles by a porcelain 
heating vessel. 

It is possible to work between tempera- 
tures of 200 degrees Centigrade and 1300 
degrees in a very strong magnetic field. 
This powerful magnet allows of observa- 
tions of all kinds of effects in a very 
strong magnetic field and a widely different 
degree of heat, and microscopic apparatus 
may be utilized to great advantage with the 
attachments provided. 





NEW RADIATOR TYPE, SELF- 
COOLED X-RAY TUBE. 


A new self-cooled, radiator type X-ray 
tube is described by Dr. W. D. Coolidge, 
in the General Electric Review: The type 
of tube described in this article was de- 
veloped specifically for military use in the 
portable Roentgen-ray outfits at the Front. 
Its characteristics are such, however, that 
it seems ultimately destined to supplant the 
earlier type of hot-cathode tube for all 
diagnostic work. 

_ The earlier form of hot-cathode tube hav- 
ing a solid tungsten target is capable of 
rectifying its own current; but only for 
such amounts of energy as do not heat the 
focal spot to a temperature approximating 
that of the cathode spiral. As soon, how- 
ever, as any part of the focal spot is heated 
to a sufficiently high temperature, it emits 


electrons copiously, and, therefore, when 
supplied from a source of alternating po- 
tential, it permits so-called “inverse” cur- 
rent to pass, The “inverse” cathode-ray 
stream comes out from the focal spot in a 
direction per- 
pendicular to 
the face of the 
target and pro- 
eceds, in the 
form of a nar- 
row pencil, 
straight to the 
glass wall of 
the bulb close 
to and slightly 
behind the 
cathode. The 
glass at this 
spot fluoresces 
vigorously, be- 
comes _ locally 
heated, and 
usually cracks. 
As air enters 
the bulb, a 
spark discharge 
passes thru the 
opening and it 
is then éasy, 
for one who 
has not studied 
the phenome- 
non, “10 s¢on- 
clude that the 
tube failed by 
puncturing un- 
der electro- 
static strain, 
The essential 
condition to be fulfilled was that heat should 
be more rapidly withdrawn from the focal 
spot. ‘Fhis could have been accomplished 
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Detail of Swiveling Pole-pieces on New 
Laboratory Magnet Shown Above. They Are 
Calibrated and Can Be Swung to Any Angle 
Desired—a Very Important Feature. 
by water-cooling, but this method clearly 
involved undesirable complications for port- 
able work. Experiment showed that the 
most effective simple method consisted in 
providing a target having a large heat 
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capacity and high heat conductivity, and 
then in arranging to cffectively cool this 
mass of metal during the interval between 
radiographic exposures. The importance 
of having the target cold at the start 19 
shown by the following experience with a 
tube having a 3.2 mm. focal spot and a 
solid tungsten target: With the maximum 
allowable energy input, it was possible 
when beginning with the target at room 
temperature to run four times as long be- 
fore “inverse” current appeared as when 
the experiment was Started with the target 
at dull red heat. 

The considerations which are described 
finally led to the anode design shown. The 
anode stem consists of a solid bar of cop- 
per % inch in diameter which is brought 
out thru the glass of the anode arm to a 
multiple wing copper radiator. The head 
of the anode consists of a mass of specially 
purified copper which is first cast in vacuum 
onto a tungsten button and is then elec- 
trically welded to the stem. The tungsten 
button, which is destined to receive the 
cathode ray bombardment is 2.5 mm. (0.1 
in.) thick and 9.5 mm, (} in.) in diameter. 

The complete target, with radiator, weighs 
860 gm. and has a heat capacity of 81 calo- 
ries per degree Centigrade; while the pres- 
ent standard solid tungsten target, complete 
with molybdenum stem and iron support- 
ing tube, has a heat capacity of less than 
10 calories. Because of its greater heat 
capacity, it takes much longer to heat the 
radiator type of target to a given tempera- 
ture than it does the solid tungsten target. 
What is much more important, however, 
is the fact that between radiographic ex- 
posures the target in the new tube cools 
comparatively rapidly owing to the large 
copper stem and the radiator. 

In the standard hot-cathode tube with the 
solid tungsten target, the target gets very 
hot and radiates thru the glass walls of the 
tube the greater part of the energy it re- 
ceives. As a result, the glass becomes 
strongly heated. In the new radiator type 
of tube, by far the greatest part of the 
energy imparted to the target is conducted 
to the radiator. It, therefore, becomes pos- 
sible to make the glass bulb very small. For 
portable work, a diameter of 9.5 cm. (3% 
in.) has been standardized. 

For some applications it has been found 
best to enclose the X-ray tube in a lead 
glass shield. Glass of good quality and 
containing sufficient lead is satisfactory ma- 
terial from which to make such a shield. 
The ordinary X-ray protective glass with 
which the author is familiar does not have 
as high a lead content as seems desirable. 
However, the author was finally able to 
obtain glass containing enough lead that, 
for the same protective effect, the glass 
layer has to be but four times as thick as 
sheet lead. 

As seen from the photograph, the lead 
glass shield has a round opening thru which 
the Roentgen-rays can pass. The two halves 
of the shield are bolted together. 

Two portable Roentgen-ray generating 
units have already been butlt around the 
first model of this tube. These are the 
“U. S. Army Portable Unit” and the “U. S 
Army Bedside Unit.” 


Interesting Form of Improved X-ray Tube Fitted with Radiator Flanges so 


as to Be Self-cooling. 


It is Encased in a Lead-glass Shield, the Desired Rays 





Issuing Thru a Circular Opening at the Center. 
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“Old Plho 


UR old phonograph record contest 

as announced in our August issue 

proved to be one of the most 

popular contests that we have ever 

held. Hundreds and thousands of 
{etters were received and many clever as 
well as ingenious and practical suggestions 
poured in upon the editors. it was no.easy 
task for the judges to pick out the winners, 
and mm making the first prize award the 
following was taken into consideration by 
them. 


While perhaps many of the other sug- 
gestions were more ingenious, it struck the 
judges that a new idea tending to improve 
our health should receive first considera- 
tion, and this is why the first prize was 
awarded to Mr. F. R. Spindler. Not only 
were the judges prompted to award the 
prize on account of this feature, but also 
because the suggestion is not only new, but 
is eminently practical. 


Iurthermore, the bar bell as well as the 
dumb bells can be aiade adjustable by add- 
ing only two records at a time. Thus, as 
the user becomes accustomed to it, he can 
add more and more weight as he sees fit. 
This is an important consideration, as at 
the present time there are no bar-bells or 
dumb bells on the market that are adjust- 
able to such a fine degree. 


On the opposite page we have endeavored 
to illustrate a few of the good ideas; there 
were of course thousands of others, but 
most of them were either duplications of 
similar ones publisht herewith, or were not 
very practical to the minds of the judges. 


Many contributors suggested the use of 
phonograph records as fan blades by heat- 
ing the record in hot water and then shap- 
ing the blades. This was not a bad idea. 
However, the danger of the blades break- 
ing is very great and while flying thru the 
air might seriously injure people. 

Our wireless enthusiasts, to be sure, came 
in with a rush and had many good ideas. 
There were loading coils, switch-board pan- 
els, oscillation transformers, adjustable 
transmitting condensers, tuning coils, bases, 
condensers, fixt, variable and otherwise, 
lead-ins, washers, scales for rotary cone 
densers, loose coupler ends, etc. 


Then we had knife sharpeners, a great 
number of Tesla water turbines, many for- 
mulae how to melt the records and make 
various compounds from them, switches, 
panels for wireless instruments, covers for 
all sorts of chemical bottles and otherwise, 
rheostat bases and even clock dials. One 
ingenious contributor even showed us how 
to make a mantle clock casing made en- 
tirely of phonograph records, bent and 
worked into shape. 


One contributor from the middle west 
sent in an elaborate design for a colored 
disc apparatus to show the changing colors 
of rotating discs. There were of course 
a number of so-called omnigraphs, using 
the record to make the dots and dashes by 
cutting notches around the rim for the dots 
and dashes. There were a great number of 
electrical switches as well. 


Some of the wireless ideas and several 
others were so good that we will run them 
in our other departments shortly. Particu- 
lar mention should go to Victor H. Tegge, 
of Haddonfield, N. J., who succeeded in 
making a synchronous telegraph which he 
calls a codeless telegraph, A very good 
idea, which will be publisht later. © 

Mr. W. L. Lyndon, of Lyndon P. O., 
Alta, Can., showed us how to make a 
large switchboard panel in four layers by 
shellacking together a great number of 
records. , 

Frank J. Pastern, of Chicago, takes the 
cake by submitting an idea how to bend a 
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record in the form of a horn so it can be 
used as a bicycle or automobile horn, using 
a buzzer in the back to make the noise. 


FIRST PRIZE. 
ADJUSTABLE BAR BELL AND DUMB BELLS. 
By I. R. Sprnpier, 

83 Saranac Street, Rochester, N. Y. 

Every Experimenter needs physical as 
well as mechanical or electrical training, 
therefore he can make a real muscle builder 
from cast-off or worn-out phonograph rec- 
ords. ‘ 

A steel bar about 34” diameter and ap- 
proximately 4 ft. long, threaded 12” from 
each end, will serve as the support for the 
records. 

Variable diameter records 
give it a fairly spherical appearance. 


are used to 


The 
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Prize Winmers 

First Prize—$25.00. F. R. 
Spindler, 83 Saranac St., 
Rochester, N. Y. 

Second Prize—$15.00. Jack- 
son H. Sterrett, 1001 Wal- 
nut St., Erie, Pa. 

Third Prize—$?%.JU0. E. M. 
Williams, 3U1 Mam St., 
Salisbury, Md. 


PAVVQOQMUIASNNNNTEQQUOOQMUANOQE0QOS0NGQED ADD EUAYS00NNQUTD MUNSON ADASTOEME SOLS HLT TU ATTA NETTTAU 


CYSMUTEOAVATONVOTTEQUAED TOOT ETTOAUTEOUETI VEU DSP TOUAUETTAT DOE EAT TOOT COUT 
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amount can be varied to suit the user. Steel 
washers are placed on each side of the 
series of records, which are held in place 
by the hexagon nuts. The weight can be 
made adjustable by simply increasing or 
decreasing tne number of records. A bar 
bell too heavy is not practical as it tires 
the user. About 50 Ibs. is a good maximum 
weight for the average athlete. 

The second illustration shows how dumb 
bells are made by using a short steel bar, 
threaded at ends, and a number of 10c or 
else 7” records. 


SECOND PRIZE. 
CHEMIST’S TEST TUBE RACK. 

Herein is shown a revolving test tube 
rack which the writer has constructed and 
considers a very practical and useful appli- 
cation for phonograph records which have 
outworn their welcome. 

Several points about 
are: 

1. It is very easy to construct. 


2. It will hold a great number of tubes, 
especially if large discs are used. 

3. Being made of the phonograph discs, 
it is quite impervious to most chemicals. 

No dimensions are given, as the indi- 
vidual will invariably desire to construct 
it according to his own requirements. 
Single face records with the blank faces up, 
will look best; otherwise the name plates 
may be enameled black. 

All small holes were drilled with a twist- 
drill, and those in the lower disc were 
reamed out to accommodate the bottoms of 
the tubes nicely. Having no_ twist-drill 
large enough for the holes in the upper 
disc, a hole just large enough to pass the 
threaded part of a bit was first drilled with 
a twist-drill; then the bit was carefully ap- 
plied from both sides, until the piece could 
be pushed out. 

The Experimenter who possesses a lathe 
can make many improvements over the 
very simple construction here suggested. 

Contributed by Jackson H. Sterrett, 1001 
Walnut Street, Erie, Pa. 


its practicability 
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THIRD PRIZE. 
RADIO SET MOUNTED ON RECORD. 


_ The accompanying photograph shows my 
idea of one use old phonograph records 
can be put to. This is in the form of a 
combination Radio Receiving and Practice 
Set, fastened on an old phonograph record 
with a tuning coil on the back. Very accu- 
rate tuning can be accomplished by moving 
knobs up or down which extend out at 
each side. Arms which contain knobs ex- 
tend to the center of record on back, and 
by means of a flexible wire are connected 
to each slider, so that the set can be tuned 
to any desired pitch. 

Contributed by E. M. Williams, 301 Main 
Street, Salisbury, Md. 


FIRST HONORABLE MENTION, 
Novel Lamp Shade. 


I submit herewith a description for using 
old phonograph records in constructing a 
beautiful electric lamp shade. The bracket 
supports were made out of 1%” galvanized 
iron wire in the following manner: 


First meas~e tie radius of a record to 
be used, duune this, length, then find the 
distance wanted between opposite records 
at the top. Add these dimensions together 
and add 1” for making loops at ends of 
wire. 


Now cut two wires, each being the total 
length just measured, and bend as shown 
in diagram. When this is completed they 
are then placed to cross each other at 
centers and fastened with thin wire so as 
always to remain at right angles to each 
other. Now obtain four small store bolts 
about 4” x%" and bolt on phonograph 
records, one to each of the four loops on 
the wire supports. Then get a shade sup- 
port which can be placed over the electric 
bulb, fasten it centrally on the bracket and 
the shade is completed. 


Contributed by Jacob Keener, 3145 West 
54th Street, Chicago, Il, 


SECOND HONORABLE MENTION. 
Tool or Bricabrac Stand. 


The photo herewith shows how to build 
a useful tool or bric-a-brac stand, of service 
in every shop or parlor, respectively. 


To make this stand you should collect 
(it sounds much better than swipe) a num- 
ber of records, seven spools 3” long, one 
spool 1%” long, two pieces of wood 10% x 
144” x %”, and one long rod that is to pass 
thru the holes in the spools and records 
with a nut on top to tighten them. Then 
take the two pieces of wood and cut out a 
piece 44” from the side and about 1” from 
the ends. In the center of one of these 
pieces cut a piece 34” deep. Cut out a 
piece 34” deep from the bottom in the 
other piece. ‘Then put these pieces to- 
gether. Drill a hole 1%” in diameter thru 
these pieces so the rod can pass thru. The 
next thing to do is to take the rod, pass 
it thru the base, put on the small spool, 
then a record, then a spool, etc., until they 
have reached the top of the rod. Put the 
nut on and tighten it. Many variations of 
this design will suggest themselves. The 
stand ‘may, for instance, be composed of 
gradually decreasing sizes of records. 
Then again, it is well to drill holes in the 
records to fit some of the tools, especially 
those that tend to roll off easily. This 
makes a nice stand for small articles. 

Contributed by George Kostka, 2347 S. 
Ridgeway Avenue, Chicago, IIl. 

THIRD HONORABLE MENTION. 
Tesla Turbine. 

Below is my idea for the “Old Phono- 

graph Record” Competition. This Tesla 
(Continued on page 697) 
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¢* ARNELLE! and have all on fifth 
and taken here s. Bordinage.” 

The clipping scissors ran swiftly 
up the margin of the daily news- 
paper and neatly cut the foregoing 

‘rom its personal column. With a little 
nurmur of satisfaction, such as a naturalist 
might give upon the capture of a new and 
nteresting specimen, Paul Stevenson viewed 
he latest addition to his collection. Paul 
Stevenson was a hobbyist. Owing to for- 
ner experience in the U. S. Secret Service, 
1e was more or less adept in the solution 
xf codes, and gathered material for this 
yastime from the personal advertisements 
n newspapers. ‘These deciphered excerpts 
‘ormed a collection of human and unique 
aterest. His other hobby, possibly more 


ALIN 


‘Then Back Crashed 
whe ‘O. KK.” In the 
High-Pitched Tone of 
the Q— Station. The 
Dperator at Q— and 
Bordinage Were the 
3ame! The Light from 
‘he Powerful Nitrogen 
Bulbs Flooded the 
Transatiantic Radlo 
Station at Q—. One of 
she Secret Service 
Men In the Outer Of- 
‘ice Replaced the Long 
Distance 'Phone. The 
Radio Operator Moved 
Nervously, as for the 
Fifth Time He Wad 
Tried to Call the Un- 
responsive ‘Larnelle.’ 
Feeling a Hand on His 
Shoulder, He Whirled 
X\bout, and Faced—a 
Representative of the 
sanadian Secret Serv. 
Ice.”" 


CUMIN 


wactical, was that of Radio telegraphy, and 
his he had profitably turned to the benefit 
of the government when his fine six-foot 
yhysique gained him easv admittance to the 
1avy as a Radio-man. During the war he 
aad been injured in U-boat patrol, and, tho 
ut slightly, he had been forced to abandon 
ais work with the navy. Upon complete 
cecuperation he hoped to continue in his 
tormer capac.ty as detective for the nation. 

As he fingered the “personal” it ap- 
peared to offer no formidable obstacle to 
decodation. Opeaing an album, which he 
iad removed from the polished oak shelf 
yver his desk, he disclosed any number of 
Jersonals ranged alphabetically, in regard 
o the recipient, while on the opposite page 
inder corresponding names were their de- 
iphering. 

Stevenson’s careful perusal assured him 
hat he was the possessor of no other ad- 
yertisement directed to a “Larnelle’ by 
which to be gttided in his solution of the 
resent excerpt. 

Replacing the volume he applied various 
nethods to the solving of the cipher. He 
attempted the solution by the assumption 
that each word was an individual letter, 
then rearranging the order of the words 
ind the letters themselves. As a last re- 
sort he applied the dictionary, hoping to 
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discern its actual meaning by a definite 
number of words above or below those of 
the code, or in possible alternation. Having 
vainly endeavored to do this with several 
universal editions of dictionaries, he finally 
considered the possibility of the message— 
for such he assumed it to be—being void 
of code and understandable only to one 
cognizant of its reference. However, he 
decided that its very lack of unity and co- 
herence proclaimed that this was not the 
case, and that the message was really con- 
veyed in a very subtle code at present im- 
pervious to his attempts to decipher. 

That evening, after another futile en- 
deavor at solution, he diverted to his other 


hobby in despair. At one extremity of his 
study his instruments were arranged in 
panel formation, the majority of them hid- 
den within a highly veneered oak cabinet. 
On a desk, adjoining the instrument table, 
reposed magazines relating to radio work, 
many containing articles f his own, deal- 
ing comprehensibly with the subject. 

The night was damp and the ether seeth- 
ing with the invisible pulsations. Orders and 
conversation raced back and forth between 
the battleships in the lower Hudson. One of 
the men-o’-war was experimenting . with 
wireless telephony and the Marseillaise 
chimed with bell-like clearness in his tele- 
phone headset. The Brooklyn Navy Yard 
roared in with a running jargon, and Ste- 
venson, in attempting to copy it, realized 
that it was code. Disgusted with code, he 
tuned them out instantly. 

He noted the time—nine-forty-five—and 
threw on more meterage with the intention 
of receivi.g the fie signals within the 
next quarter hour. 

Suddenly the clear, quenched note of a 
high-powered station other than Arlington 
reached his ear. Stevenson’s face depicted 
his astonishment as the air screeched out 
the uncommon name of “Larnelle.” He 
quickly and with increasing surprise, pen- 
ciled down the remainder of the message: 
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..e..-and have all on fifth aidmpanes 
here s. Bordinage.” 

It was identical with that of the “per- 
sonal.” 

As he was puzzling over this startling 
coincidence, the possible answer, calling 
“Bordinage” broke in upon him. 

“Damn fool,” it read, “that’s the same 
thing. VJait now.” 

There was silence, then Arlington dashed 
out the time and Stevenson threw down 
his headset in the midst of the weather 
report. 

The first was the sending of an expert, 
and from the sound he judged it to be that 
of a professional station, while the reply 
was more slow and amateurish and possest 
the coarseness of other than a quenched gap 





Replacing the receivers he listened on 
the same wave length for a possible solu- 


tion to the enigma. However, the ether 
was still as the grave in regard to the call 
of “Larnelle” or “Bordinage.” 
ning the response, it dawned on him that 
the wrong communication had apparently 
been transmitted, and that the first operator 
was to wait, probably until the morrow, 
before rectifying his mistake and sending, 
as Stevenson thought, the correct key te 
the cipher. 


The next evening with little excitement, 
the ex-secret service man adjusted his in- 
struments to two-thousand, five-hundred 
meters, the Arlington wave length. It was 
not until the evening was well over and 
the hour was close at hand for the time 
signals, that his vigilance was rewarded 
The high-nowered station screeched in his 
ears: 


ee 
Larnelle, Bordinage.” 
Stevenson listened with unnecessary 


tenseness for the signals rushed in with 
the tone and loudness which marks only the 
professional of great range: 
“,.watkins short delivery send four the 
danger directions up s.” 
(Continued on page 712) 
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Will These Perpetual Motion 
Schemes Work? 


T usually requires but the most ele- 
mentary knowledge of physics to de- 
tect the fatally weak point in most 
“perpe'ual motion” devices. In the 
three schemes illustrated in the accom- 
panying illustrations, however, the inherent 
defects are rather hidden, and the writer 
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Gage a 
& Proposed Hydrostatle Perpetual Motlon 
Machine Which Would Appear to Offer Sev- 
eral Advantages Over Simpler Types. The 
Expansive Rubber Chambers Have Welghts 
Fitted to Them, Which Weights Cause These 
Chambers to Collapse as They Descend Down 
Through the Water on One Side of the Belt; 
While as They Start to Ascend on the up 
Slde of the Belt, the Chambers Open up and 
Present a Considerable Amount of Buoyancy. 
Imagine What a Tremendous Amount of 
Buoyancy a Series of These Air Chambers 
WIIl Give! It Looks Like Free Power, Sure 
Enough!!—But Will It Work? Think It Over! 


has known not a few practical mechanics 
and electricians who have been led astray 
by them. As the youthful and enthusiastic 
inventor will find it instructive to uncover 
the underlying errors, we will not expose 
them here, but will confine our remarks to 
a brief description and incidentally point 
out why they “ought” to operate. 


SCHEME I. 


In the first one, Fig. 1, a large pulley is 
placed at the top and another at the bot- 
tom of a deep vertical tank of water. On 
these pullies a belt is placed, and at regular 
intervals along this belt brackets are at- 
tached. ‘To each bracket a guide rod 1s 


secured, and along this rod a heavy circu- - 


lar weight is arranged to slide. The weight 
and the bracket are connected by a suitable 
length of soft rubb r tube of large diam- 
eter. The bracket, weight and tube, when 
all assembled. constitute an airtight pocket 
or cylinder, as illustrated in the detail 
sketch, Fig. 1-A. 

It will now be evident that the weight 
will tend to distcnd the pockets on the left- 
hand half of the belt and to compress them 
on the right-hand half, as the weights in 
the latter position are on top. Imagine. 
then, the enormous huovant effect of all 
the submerged air pockets on the left side, 


By JOHN D. ADAMS 


and it will readily be seen that this side of 
the belt will have a very strong upward 
pull, As each pocket comes up out of the 
water and starts to descend on the right 
side, it will collapse, and the whole series 
of collapsed pockets on that side will pre- 
sent just so much dead weight, which will 
accordingly add to the turning effect on 
the pullics. Most perpetual motion ma- 
chines depend on one force being stronger 
than another, but the fundamental principle 
here employed has the distinct advantage 
of having all the forces involved act in the 
same direction. 
SCHEME II. 


In scheme number 2, Fig. 2, the water 
is contained in a vertical stand-pipe, and, 
by providing one several hundred feet high 
and attaching it to the back of a skvscraper, 
it will be apparent that enormous power 
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$10.00 CASH PRIZE FOR THE BEST 
ANSWER. 


What is your opinion as to why the 
thrce proposed “perpetual motion’ machine 
schentcs here describcd and illustrated will 
not work? Here are the rules by which to 
write your answer to this problem: 

Typewritten rcplies preferred, or else 
hand-writtcn Ictters in ink, but not im pen- 
cil. Try to make your rcply as short as 
possible —about 150 to 200 words should 
cover it casily. As thousands of replies 
will be received, this will greatly expedite 
the work of examining all the answers 
which come to hand. No mathematics are 
required or dcsircd in explaining the fal- 
lacy of the machines here illustratcd. The 
answers received will be past upon by a 
board of experts, including the following: 

Mr. John J, Furia, A.B., M.A.; Mr. H. 
Gcrnsback, editor, and Mr. H. W. Secor, 
associate editor. This contest will close 
January 5. 

Addrcss all letters to “Perpetual Motion 
Contest.” 


BUNUTTNATTATCUUADCT ACTA CETUS TTAT ATTA AALAND 


may be generated as long as the force of 
gravity remains on the job. 

At the top and bottom of the stand-pipe 
are two large sprocket wheels, and around 
these is operated a continuous belt com- 
posed of light, hollow copper balls con- 
nected with suitable links. These balls 


SUSPECT 


fC eo 


A Magnetic Pendulum Arranged in the Man- 
ner Shown, so That a Suspended Magnet 
Reacts in a Field Created by Three Horse- 
shoe Magnets. The Lower End of the Sus- 
pended Magnet Runs in a Triangular Groove, 
as Shown. Apparently, the Pendulum Magnet 
Should Keep on Rotating Around the Groove, 
and In the Direction of the Arrows Perpet- 
ually! Is It So? 
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cnter the stand-pipe thru a tube placed in 
the bottom, the accuracy of fitting being 
such that no appreciable leakage will occur 
lf the readcr will now suppose our illustra- 
tion extended in a vertical direction several 
feet, and will form a mental picture of the 
string of several hundred submerged air 
pockets, the tremendous upward pull wil! 
be appreciated. [or every ball that passes 
out of thc watcr at the top, another will 
take its place at the bottom, so that the 
motion will necessarily go on perpetually. 
{lf one should feel alarmed lest the motion 
become too rapid and violcnt at light load, 


Another Water Power Perpetual Motion Idea 


Which Is Out of the Ordinary Class. This 
Promising Design of ‘‘Everiasting Motion”’ 
Machine Utilizes a Series of Hollow Balls 
Mounted on a Continuous Belt. Gravity 
Helps. the Downward Motion of the Balls on 
the Right Side, While as Soon as They Enter 
the Water Chamber at the Left, There Is 
Realized a Considerable Amount of Buoyancy 
Created by the Long Series of Hollow Balls 
Which Are Pushed Upward by the Water. 
Again We Say, ‘Think It Over.’”? You May 
Win a TEN DOLLAR Prize! 


there would be no objection to providing a 
governor! 
SCHEME III. 


In scheme number three, shown at Fig. 3, 
permanent magnets are employed in a hori- 
zontal position in the manner illustrated. A 
long slender bar magnet is suspended from 
above on a swivel in such a way that the 
lower end—the North pole—can move 
freely about in the same plane as the three 
horseshoe magnets. A triangular groove 
is provided so that the free North pole 
can only move along its three sides. 

First, consider only the upper left-hand 
of the three magnets, and start with the 
free North pole at the point “a.” It will 
be evident now that the North pole will 
tend to move in the direction indicated by 
the arrow, because there is no point along 
that side © the triangle which is not nearer 
to the North pole of the horseshoe magnet 
than to its South pole, in consequence of 
which repulsion will prevail over attrac- 
tion. When the point “c” is reached (still 
forgetting th: two other magnets) the mo- 
tion will tend to continue in the direction 
of the arro because .notion in that direc- 
tion tends to move the free North pole 
further from the North pole of the horse- 
shoe magnet and slightly nearer to its 
South pole. True enough, there will not 

(Continued on page 712) 
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T is a fact, well known to all of us, 

that no form of life could exist upon 

our planet earth for the briefest in- 

terval of time if the light and heat- 

giving rays of the sun were suddenly 
withdrawn. 

Yet an equally vital factor in the main- 
tenance of terrestrial life is the earth’s at- 
mosphere. Were the thin veil of gases 
that envelopes our planet to drift away into 
interplanetary space, all life upon earth 
would cease as suddenly and as effectively 
as if the rays of the sun were to fail us. 


CHART OF ATMOSPHERE | 
SHOWING HEIGHTS INDICATED 
BY VARIED PHENOMENA SUCH 
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This Ifllustration Vividily Depicts How Thin Our Earth’s Atmosphere Really Is. 
Three-Quarters of the Entire Atmosphere Is Only 7 Miles Above the Earth. 
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Of the U.S. Naval Observatory 


The Iartin’s 
Atmosphere 


assuming that the limits of the atmosphere 
are practically reached at one hundred 
miles above sea level. 

As we rise above the surface of the 
earth, the density and pressure of the 
atmosphere decrease with great rapidity. 
At sea level, the pressure of the earth's 
atmosphere is about fifteen pounds upon 
every square inch of the surface. At 
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Note That 
Even at This 
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Moderate Height It ts Impossible for Man to Live, Untess He Brings His Own Air with Him. 


If we should take for a model of the 
earth a ball, two feet in diameter, the 
highest mountain on the earth (Mt. Ever- 
est, 5% miles high) would be no more than 
a grain of sand on its surface, since on this 
scale one-fiftieth of an inch represents six 
and two-thirds miles. 

The extent of the earth’s atmosphere on 
the same scale would be represented by an 
outer shell about one-third of an inch wide, 


an elevation of only three miles it has de- 
creased to such an extent that the average 
human being would find it impossible to 
live and breathe at this heighth for any 
length of time, soon becoming violently ill 
from “mountain sickness” as a result of 
the reduced pressure to which the human 
system cannot suddenly adapt itself. 
Aviators who ftv high above the surface 
of the earth are also apt to be overcome 
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by the effects of this reduced atmospherx 
pressure. So earth-bound is man even is 
his aerial flights that very moderate at- 
imospheric heights are as inaccessible tc- 
him as the moon and the summit of Mt 
Everest, represented by a grain of sano 
or our two-foot model of the earth, lies 
beyond the reach of man and could not 
be capped by him in his flights thru the air 

It can be shown, in accord with the law 
that governs the decrease in density of the 
air with altitude, that one-half of the 
earth’ atmosphere lies within three and one- 
half iules of the surface, one-half of the 
remaining atmosphere within the next three 
and one-half miles, and so on until the at- 
mosphere becomes so rare that this law no 
longer applies. 

Three-fourths of all the earth’s atmos- 
sphere, therefore, lies within seven miles of 
its surface. 

It is an interesting result of this rapidly 
decreasing density that celestial objects 
shine most brightly when they are overhead 
for their rays then strike the earth’s sur- 
face more vertically, and, therefore, have a 
much she -er path to travel thru the lower 
densest layers of the atmosphere than when 
the object lies close to the horizon. (See 
Tig. 1.) We are all aware of the fact 
that there are always more stars visible 
overhead than at low altitudes, the light 
of the fainter stars being blotted out by 
the densest lower strata lying close to the 
horizon. 

No reliable observations of the heavenly 
bodies are ever made within ten or fifteen 
degrees of the horizon, and whenever star 
positions of great accuracy are desired the 
object 1s observed at the highest altitude 
possible. This is owing to the fact that 
the path of a ray of light is changed by 
refraction as soon as it enters the atmos- 
phere and bent more and more toward the 
vertical as it penetrates the denser layers. 
Kays from objects directly overhead or in 
the zenith suffer no refraction, for they 
strike the earth vertically, but the nearer 
the object lies to the horizon the more are 
its rays refracted by the atmosphere and 
the more is it thrown out of its true posi- 
tion. (See Fig. 1.) 

Refraction at the horizon amounts te 
more than one-half a degree, varying with 
the changing temperature and density of 
the air, and decreasing very rapidly with 
altitude above the horizon. 

Since the -iameter of both sun and moon 
about equals the amount of refraction at 
the horizon, it follows that these bodies 
appear to be just above the horizon when 
in reality they are just below. 

The oval shape of the sun or moon sc 
noticeable at the time of rising or setting 
is an atmospheric effect that is due en- 
tirely to the fact that the amount of re- 
fraction increases so rapidly in the imme- 
diate vicinity of the horizon. As a result 
the lower limb of the sun or moon is raised 
more than the upper limb and the vertical 
diameter is shortened while the horizontal] 
diameter is unaffected and the disk, there- 
fore, appears oval. 

The apparently greatly increased size of 
the sun or moon at rising or setting is not 
generally considered an atmospheric effect, 
but due to the fact that we then uncon- 
sciously compare them with nearby terres- 
trial objects, such as houses and trees; but 
this explanation seems hardly satisfactory. 

At the earth’s surface the atmosphere. 
measured by volume, contains 78 per cent 
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SUN'S APPARENT WESTWARD 
SPEED TWICE THE NORMAL <> ——_ 


EARTH REVOLVING EAST WARD 
1017 MILES PER HOUR 
Va 


af 
c a 


AVIATOR TRAVELING EASTWARD 
AT 1017 MI.PER HR. WOULD CIR: 
CUMNAVIGATE THE GLOBE IN 


24 HRS. 


nitrogen and 21 per cent oxygen, with less 
than 1 per ce1t argon and minute quanti- 
ties of helium, krypton, xeon, neon and 
other rare gases, as well as such impurities 
as soot, ammonia, etc. It contains, in ad- 
dition, water vapor and carbon dioxide. 
These two constituents of the atmosphere 
represent scarcely 3 per cent of its weight, 
but they are absolutely essential to all 
living organisms upon our planet. 

MVNUQUNQQYUQNQQUQCQ0UQUQUOLOUQQOUUQOQOULOQOUOSEOOUEAQUEOCOEEUVEOOUEOUVUECUUURERUEROUOOQOOOOOOOOOQOCOCOOOONNC OUND SENONN POON OeNA OTTO 
Fig. 2. To Show How the Height of the Earth's 
Atmosphere Is Found from the Duration of 
Twilight. An Observer at P for Whom the 
Sun is Just Setting at S is Carried by the 
Earth’s Rotation to P', the Last Point from 
Which He Can See the Twilight Effect Pro- 
duced by the Sun’s Rays Shining on the 
Earth’s Upper Atmosphere After the Sun 
Itself Has Disappeared Below the Horizon. 
It Has Been Found as a Result of Many Ob- 
servations That the Angle PEP', Thru Which 
the Observer Passes from Sunset to the End 
of Twillght, Is About 18 Degrees and There- 
fore the Angle PEH, Which ts Half of This 
Angle, Is 9 Degrees. Knowing the Valve of 
the Earth’s Radlus R In Miles, It is Now an 
Easy Matter to Find H, the Height of the 
OUUNLUMANINEETONCUYOCOUOCOVAAUNADERMERRROUREEEEUUOAUQOAQOTEQQNEREOORCNUEREOVEEL OU OOUGUQOCIOQ OOOO 0O0000Ggg0NNSe0Unt eM UHAN 


It is the tempering effect of these two 
compounds in the atmosphere that protects 
us from the great extremes of heat and 
cold that would otherwise exist on the day 
and night side of our planet. 

About 40 per cent of the sun’s rays are 
reflected away into space by the earth’s at- 
mosphere. Of the remaining 60 per cent, 
one-fifth is absorbed by water vapor sus- 
pended in the atmosphere between sea level 
and an elevation of five miles, while two- 
fifths are absorbed by clouds lying one or 
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Fig. 1. When Rays of 
Light Pass from a Ra- 
rer to a Denser Medl- 
um, as from Interplan- 
etary Space Into the 
Earth’s Atmosphere, 
They Suffer Refrac- 
tlon, That Is, They Are 
Bent Out of Thelr 
Course in the Direc- 
tion of the Vertical. 
Since the Atmosphere 
Increases in Density 
Toward the Earth’s 
Surface, the Rays Are 
Bent More and More 
from Their Course the 
Further They Pene- 
trate Into the Atmos- 
phere. The Light 
from a Star S in the 
Zenith Suffers No Re- 
fraction Because Its 
Rays Strike the At- 
mosphere Vertically at 
O, But the Light from 
a Star S’ Striking the 
Atmosphere Obliquely 
at O’ Is Bent More and 
More from Its Course 
as It Passes on Thru 
the Atmosphere. The 
Observer at P Sees the 
Star S’ Not in Its True 
Direction PO’S’, But 
in the Direction of the 
Rays at the Time 
They Enter His Eye, 
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MY My, 


ELECTRICAL EXPERIMENTER 


Vole. 
SUN APPEARS STATIONARY : 
TO AVIATOR —_> 


a 


EARTH REVOLVING EASTWARD 
AT 1017 MILES PER HOUR - 
a 


AVIATOR FLYING’ WESTWARD” 
AT 1017 MI.PER HR WOULD 
CIRCUMNAVIGATE THE GLOBE 
IN 24 HRS,.ALTHO STAND: 
STILL IN SPACE 





two miles above the surface. As a result, 
only 20 per cent of the rays that cnter the 
atinosphere actuclly arrive at the surface 
of the earth. 'Ti.cse estimates are the re- 
sults of measurements of the solar radia- 
tion made at sea level and on mountain 
heights. 

The heat-rays that are radiated from the 
earth’s surface also sufier powerful ab- 
sorption by the water vcpor and carbon 






EAFTK4 
ATMOSPHERE 


dioxide in the atmosphere. According to 
estimates made, fully half the radiations 
from the earth’s surface are absorbed by 
clouds and three-fourths of the remainder 
by water vapor and carbon dioxide in the 
atmosphere, so that barely 10 per cent of 
the earth’s radiations escape directly into 
space, tho by continual radiations from one 
place to another within the atmosphere the 
heat gradually seeks higher levels and tends 
to escape. S 
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INTERSTELLAR AIRSHIP 10.000 MI. 
0 FROM EARTH 5 PULL WOULD 
a MAKE REVOLUTION WITH 
Snae  S RESPECT TO SUN 
AIR SHIP OUTSIDE EARTH'S ATMOSPHERE, 
WOULD REMAIN OVER GIVEN SPOT, IF 
THE VELOCITIES OF EARTH AND 3 


AIRSHIP COINCIDED 


Were it not for this blanketing effect due 
almost entirely to the water vapor and car- 
bon dioxide in the atmosphere, preventing 
too rapid radiation into space, as well as 
the effect of the atmospheric currents which 
are a most powerful factor in equalizing 
the extremes of temperature all over the 
globe, it is very doubtful whether either 
animal or vegetable life would be found to 
any extent upon our planet. It is well 
PUUI2Q00N00001(000Q UC 00NLUOULUOOEUOUQUOOUSEUOUOCOOUOSRCOUONUOUERUTONGUTONTOQOO0QOO0000Q0000 0000004000000 TOODOQOUOUQOUTOQOOOUUUOOUOUEOUOOUIMD 
Atmosphere That Produces the Twilight Ef- 
fect. This Comes Out Almost Exactly Fifty 
Miles. Therefore the Earth’s Atmosphere 
Exists to a Height of Fifty Miles in Quantl- 
ties Sufficient to Produce Twilight. The Du- 
ration of Twilight Depends on the Angle at 
Which the Ecliptic or Path of the Sun Cuts 
the Horizon and Upon the Altitude of the 
Observer Above Sea Level as Well as Upon 
the Height of the Atmosphere; Therefore It 
Varies with the Time of Year and with the 
Latitude of the Obesrver. It Is Shortest at 
the Equator, Where the Ecliptic Rises Most 
Sharply from the Horizon, and at Hig’ Ele- 
vations Where the Quantity of Air Above 
the Observer Is Less in Quantity and 

Charged with Fewer [mpurities. 
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known that there are much greater ex- 
tremes of heat and cold between day and 
night on the mountain peaks than in the 
valleys, owing to the greater rarity of the 
atmosphere and the comparatively small 
amounts of water vapor and carbon di- 
oxide, 

It is also well known that early frosts 
will not occur when there is much water 
vapor in the air or when clouds are plenti- 


ful. 
(Continued on page 691) 


TUUNIIUNLIUNNL CUI PEUELNATL TAU EOAUESOOTAOU A AEOUA ETA TSU EE 


That Is, In the Direc- 
tion PO”S”,. The Ef- 
fect of Refraction Is to 
Displace the Star from 
Its True Position and 
to Increase Its Altitude 
Above the Horizon. 
Refraction Is Greatest 
for Stars at the Horl- 
zon, for the Length of 
the Path Thru the At- 
mosphere {ncreases 
Toward the Horizon. 
The Line O”P Is Long- 
er Than OP and It 
Passes for a Greater 
Distance Thru the 
Dense Lower Layers of 
the Atmosphere, Where 
It is Most Bent from Its 
Course. Also Stars 
Shine Most Brightly 
When They Are Over- 
head. The Path of 
Their Rays Thru the 
Atmosphere Is Then 
Shortest and They Are 
Scattered and Ab- 
sorbed Less by the 
Atmosphere. The 
Twinkling of Stars 
Which ts Due to the 
Unsteadiness and 
Changing Density of 
the Atmosphere Is 
Also Greatest Near 
the Horizon. 
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VARIABLE CARBON RESISTANCE 
FOR BATTERY CHARGING. 


It is often desirable and necessary to 
give a long low rate reforming charge to 
ignition and other storage batteries. 

Small batteries for motorcycles, mine lan- 
terns, time clocks, etc., require a low am- 
oere charging rate because of their low 





A& New Variable Resistance for Battery 

Charging Composed of High Resistance Car- 

bon Rods Connected in Series. The resist- 

ance Is Adjusted by Moving a Slider Along 
the Carbon Rods. 


ampere-hour capacity. In the laboratory 
where there are a great variety of uses 
for a variable current in experimental and 
research work this form of variable re- 
sistance proves very useful, and, in fact, 
indispensable. 


When connected in the charging circuit 
between the rectifier and the storage bat- 
tery, this rheostat will give any ampere 
charging rate between a very low rate and 
the maximum current output of the recti- 
fier by simply moving the spring clip along 
the carbon rods. 

This resistance is non-corrosive and in- 
fusible; cannot melt, disintegrate or break 
from overload or continuous service, claim 
the makers. 


It is constructed of special high resistance 
carbon rods. It weighs about 5 pounds. 


A TOOL FOR REGROOVING 
PISTONS. 


Fitting of piston rings properly requires 
that the grooves into which they fit be true. 
The new regrooving tool here illustrated 
makes possible the easy truing of the 
grooves. The device is wired to the piston 
and turned around so that the cutter re- 
moves the high spots. 





Ever Have to Regroove Your Piston When 
Fitting New Piston Rings? A Mean Job, Isn’t 
it? Well, Here's a New Tool that Does the 
Work in a Jiffy. It Cleans Out and Trues 
Up the Piston Grooves Accurately. 


ELECTRICAL EXPERIMENTER 


A NEW BATTERY CHARGING 
RECTIFIER. 


Since the demand of low voltage storage 
batteries for lighting and starting has be- 
come so universal there is an ever 
erowing need for a device to keep 
these batteries fully charged, and 
especially a low-priced, efficient 
A.C. and D.C. rectifier. The recti- 
fier here illustrated is very simple 
as well as inexpensive. They are 
practically automatic, requiring lit- 
tle or no attention whatever since 
they operate from 110-volt alter- 
nating current, which makes them 
very convenient to use, as they are 
portable and can be operated from 
any convenient lamp socket, each 
machine being equipt with a cord 
and screw plug, which can be read- 
ily attached to any lamp socket. 

A transformer is assembled to 
each and every machine which steps 
down the 110 volts to a proper low 
voltage. This is done by means of two 
separate windings on the transformer, each 
winding being well insulated, making it 
entirely safe and independent of the other. 
A permanent magnet of the high-grade 
magnet steel is fastened to the slate base 
opposite the armature, which causes the 
armature to vibrate at the same frequency 
as that of the al- 
ternating or line 
current. To one 
end of the arma- 
ture is attached 
a platinum point, 
which makes 
contact with an- 
other point of 
the same mate- 
rial, mounted on 
an adjustable 
contact screw. It 





Ly 


A Simple Design of ; ; ; 
Battery Charging is automatic in 
Rectifier. its action, being 


self - starting. 
When the current starts up again the recti- 
fier starts up. 


NEW PLIER-WRENCHES OF 
CLEVER DESIGN. 


A Chicago inventor brings out two new 
ideas in Plier-Wrenches that will fill the 
long-felt want in any mechanic’s tool kit. 
These wrenches are quick-acting, self- 
adjusting, always taking a firm grip on any 
object that may be clamped in the jaws. 

The main features that Mr. Allan, their 
inventor, claims for these wrenches are: 
that they are self-adjusting, and that the 
jaws are always parallel when clamping 
objects of various sizes, or when the jaws 
are closed or wide open. 

It does not matter whether the jaws are 
closed or wide open or clamping nuts, pipes 
or objects of various sizes, the grip of the 
handle is always the same. 

Referring to the above cuts, in Fig. 1 
the jaws are shown clamping on a medium 
size nut, while in Fig. 2 the jaws are seen. 
clamping on a large size nut, and the jaws 
nearly open. If you will carefully notice, 
you will observe that the handles are in 
about the same position, irrespective of the 
jaw opening. 

Fig. 3 shows a pipe jaw that is inter- 
changeable with the regular jaw used for 
nuts, which comes in handy for loosening 
nuts that have had the corners all rounded 
off. It also shows that this can he used as 
a pipe wrench, 

Referring to Fig. 4 you will observe this 
form of a plier gripping a medium size 
nut. Note that the jaws are parallel, and 
that the position of the handles do not lose 
their grip. This plier-wrench has no ad- 
justments. It 1s absolutely automatic and 
self-adjusting to any size object, such as 
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New Pller-Wrenches for 
Square and Hexagon Shapes. 
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AUTOMOBILE NEWS... 


nuts or pipes that may be wished to 
be clamped in the jaw. All that has to be 
done to operate it is to open the jaws, place 
the hook jaw on a nut or pipe or any other 
object wishing to be clamped in the jaws, 





Autoists. Fits Round, 


then simply grip the handle, which will 
cause the jaws to adjust themselves rap- 
idly to objects of various sizes. 

Referring to Fig. 5, the jaws are shown 
nearly closed and gripping a small size pipe. 
Note that the jaws are parallel the same as 
they are in Fig. 4, gripping a medium size 
nut. On this style of a plier, length 8 
inches, it will take in as large as a three- 
quarter-inch pipe and has a parallel jaw 
opening that will take in any flat object 
such as a nut; the flat parallel opening be- 
ing three-quarters of an inch. 


IMPROVED STORAGE BATTERY 

< HYDROMETER. 

You can easily test your battery and know 
that it is receiving proper care by using 
this improved hydrometer, which contains 
the following special features: 

The rubber collars at each end of hy- 
drometer protect it from striking and 
breaking, if accidentally dropt. The square 
collar at bottom prevents rolling off. 

The float is always in plain view. There 
is no plug in bottom to drop out, spilling 
the acid and breaking the float. All rub- 
ber fittings are | 
made of special 
high-grade — stock. 
The graduations 
on scale are guar- 
anteed accurate. 

This hydrometer 
€Onsi1Sts o1 ine 
standard hydrome- 
ter described 
above fitted in a 
glass jar. This jar 
is to be filled with 
distilled water or # 
pure rain water, 
making a safe and 
handy receptacle 
for both the water 
and hydrometer.| 
The large rubber 
collar on hydrome- 
ter fits the top of | 
jar, making it dust 9 
and evaporation > 
proof. After test-[ 
ing the battery the f 
hydrometerms|y 
placed back in the# 
water and acid 1s 
rinsed off. 

Instructions for 
testing the battery 
and for its proper 
care during both 
winter and sum- 
mer are printed on 
the label. 
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An Improved Storage 
Battery Hydrometer 
for Testing Ignition 
; Celis. 
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xperiments im DPlaysics 


By JOHN J. FURTA, A. M. 
DEPARTMENT OF PHYSICS, N. Yo. UNIVERSITY 


4eo-Water Jets and Aur Jets. 





An Ordinary Water Jet Such as Produced 
When SIphoning Out Water from a Recep- 
tacle at a Hig Not Electrified. 


EVERAL very interesting experi- 

ments can be performed with the or- 

dinary water jet. Among the best 

known are the electrified water jet, 

‘the illuminated water jet, and the 
Bernoulli air jet, each demon- 
strating a fundamental principle 
in physics. 

The electrified water jet illus- 
trates the principle of electro- 
static induction (see figure 1). 
A is a pail of water; B, rubber 
tape. and ©, a small nozzle. 
On creating suction at C, we 
siphon out the water from A in 
the form of a jet. The jet is in- 
clined at a small angle from the 
vertical as in the figure, and we 
find that the stream breaks up 
into drops a small distance above 
the nozzle C. Electrify a rod 
(ebonite rubbed with cat's fur, 
sealing wax rubbed with flannel 
or glass rubbed with silk), and 
bring it near the nozzle as in 
figure 2. As the rod approaches 
nearer and nearer to the nozzle, 


the jet breaks up into a broader and 
broader fine spray. As the rod is taken 


er Level. 
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When a Charged Electrode, Such as a Foun- 

taln Pen Barrel Rubbed with Cat’s Fur, Is 

Approached to the Water Jet, the Stream 

Breaks up Into a Broader and Broader Fine 

Spray, as Here illustrated. The Water Be- 
comes Electrified. 


In Fig. 4 Ils That Here Shown. 


away again the stream becomes compact 
again as in figure 1. The rod, when held 
near thc jet, causes the water to be electri- 
fied with the opposite charge just as it 
breaks up into drops. The drops, since 
they all have the same charge, repel each 
other, forming a broad spray. The system 
from the pail to the jet is clectrically neu- 
tral when the rod is not near. As the rod 
approaches the jet, the charge similar to 
that of the rod is repelled to the pail and 
the opposite charge is attracted to the jet. 
This is’ induction. (The jet becoming 
charged without coming in contact with the 
rod.) When the rod is removed, the pail- 
jet system becomes neutral again (the posi- 
tive and negative charges distributing them- 
selves uniformly thruout the systeni). By 
allowing the spray to fall against an in- 
sulated metal plate and then bringing the 
plate into contact with the electroscope we 
may test the nature of the charge on the 
spray. The nature of the charge of the 
water in the pail can be tested by connect- 
ing the water to the electroscope thru a 
conductor (copper wire). 

The illuminated water jet illustrates the 
principle of total reflection. A vessel about 
3 feet high, having a circular opening A, 





A Similar Phenomenon to That Illustrated by Experiment Shown 
The Rubber Ball Is Held Suspended 
in Mid-Air by the Air Blast from the Blowpipe. 


about % inch in diameter, and a lens B, 
opposite to it that concentrates upon A 
the light coming from the condensing lens 
C, is filled with water. The room is dark- 
ened and the stopper removed from A. 
The water is heard striking the floor but 
nothing is seen while the lamp D is 
switched off. Whe-- lamp D, enclosed in 
a light-proof box, is turned on, we see the 
jet J illuminated, the rest of the space 
around it remaining dark. Even if the eye 
is placed at E, directly in line with the lamp 
lenses and opening, no light is seen. How- 
ever, if a piece of glass G is placed any- 
where in the path of the jet and the eye 
behind it, a brilliant spot is seen. It is evi- 
dent, then, that the light from the lamp 
travels only in the path of the jet. The 
ravs of light coming from D are concen- 
trated (on opening A) thru the lenses C 
and B and strike the jet on the inner sur- 
‘face at an angle greater than the critical 
angle, so that they are totally reflected and 
none of the rays emerge into the surround- 
ing space. When light strikes a surface so 
that the angle it makes with the surface ts 
greater than the critical angle, it is all re- 
flected just at is is from a mirror: and 
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ITlumIinated Water Jet 
Principle of ‘‘Total 
Beam Is Reflected Down the Jet. 


The illustrates the 


Reflection.’’ The Light 


just as no light passes thru the mirror, so 
no light passes thru the jet surface into the 
surroundnig space. 

The Bernoulli jet illustrates 
the Bernoulli principle, which is 
sometimes stated as follows: In 
any fluid (liquid or gas) the 
pressure is least where the ve- 
locity is greatest. Figure 4 
shows a cross-section of a pipe 
P, connected to a disk D, thru 
which a jet of air is being blown 
under high pressure. D is an- 
other disk to which a weight W, 
is attached. The greater the ve- 
locity of the air between the 
disks, the less the pressure be- 
tween them and the more they 
are forced together, and hence, 
the greater the weight W, which 
can be supported. On a small 
scale, a spool mat be substituted 
for pipe P, and cisk D, and a 
small card may be substituted 
for D and W, the air jet being 
formed by blowing thru the 
spool. 

The same principle is_ illus- 
trated in figure 5. At “A” we 
see a vertical jet supporting a 
light ping-pong ball up in the air. If, 
now, the jet is gradually inclined almost to 
the horizontal, wc still find that the jet 
keeps the ball in the air in spite of the at- 
traction of gravity. The velocity of the 
air at P, is greater than at P., and, there- 
fore, the pressure on the ball at P: (down- 
ward) is less than the pressure at P, (up- 
ward); hence, the ball remains suspended. 

(To Be Continued) t. 





In Any Liquid the Pressure Is Least Where 
the Velocity Is Greatest. This Device Proves 
It. If Air. at High Velocity, !s Blown Down 
Thru the Pipe P, the Two Discs d and D Are 


Held Together, Supporting the Weight W. 
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By EDWARD KA. JEWELTT 


EW boys in- I | yt] 
deed realize ATA Ef 
the fun and 
entertainment 
furnished by 

building and operat- 
ing a model thcatre. 
The purpose of this 
article is to describe |]||\||| | Gg 
the construction of a We y 
miniature playhouse 1 
and the method of 
electric illumination 
used in such a model 
to produce the won- 
derful effects seen in 
modern life-size the- 
atres. 

The first step in 
building the theatre 
is to procure a strong 
wooden box, measur- 
ing about 1 foot high, 
20 inches long and 
from 10 to 12 inches SSS 
in depth. A common = 
soap box is just the 
thing, and in using 
such an article one 
has the frame of his 
theatre ready made 
and does not have the 
trouble of making 
one. The box should 
stand on its side on 
the table. The entire 
bottom is removed, and the back half of the 
upper side, as shown in Fig. A, A small table- 
like structure is next built by joining the re- 
moved half of the upturned side with a 
small piece of wood 20 inches long, Z inches 
wide and inch in thickness, 








Winter Evenings. 


front of thecter 


Remaining port of 
upturned sice of box 


it 


Sie OF 1hearer ----- ~ “ i 





Fig. 1-A. Forming the Frame-Work of the 
“Home” Theatre. A Good Sized Soap Box 
Makes a Nucleus for the ‘Stage.’’ 


Next, go to a store dealing in electrical 
goods and buy three small colored incan- 
descent “Christmas tree lamps” and minia- 
ture sockets to fit them. The bulbs come in 
many colors, but the best to choose for the 
theatre are red, blue and green. Having 
procured these miniature lamps, screw the 
sockets on the under side of the upper 
board forming the top of the table-like 
structure mentioned above, as shown in 
No. 2, Fig. B. The next step is to paint 
the inner walls and floor of the box with 
some very black substance, such as lamp- 
black, ete. This is done to prevent any re- 
flection of light from the walls and floor 
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when the lamps are turned on. This paint 
being thoroly dried, begin to wire the in- 
struments and lamps as shown in the light- 
ing diagram D, shown elsewhere. The most 
convenient location for the instrument is 
on the remaining half of the upturned 
half of the box. The instruments are, 
respectively, one small rheostat or current 
regulator, and three one-point wood-base 
switches; by mecans of these separate 
switches any single one or any combination 
of the different lamps may be turned on, 
and by means of the reculator any degree 
of brilliancy may be obtained at will. 
Ifaving tested the three colored lamps, 
and having found that they operate satis- 
factorily and are easily controlled by their 
respective switches, start building the stage 
scenery. Let me say here that it is practi- 
cally impossible to state just what scenes 
to make: the builder must decide that. 
One of the most beautiful types of scenes 
is the “forest.” This may be constructed 





Wirtng Diagram for the Model Theater. 
Each Battery (or 110 volt) Lamp Has a 
Switch and All Three Lamps, Red, Blue and 
Green, Can Be ‘‘Dimmed” by the Rheostat. 


Www. .americanradiohistorv.com 


be 


—————— 


le 


Fig. 1C. A miniature Theater Provides Lots of Amusement and Instruction During the 
Some Experimenters Give Quite an Elaborate Show with One of These 
Theatres. By Means of Electro-Magnets Under the Floor of the Stage, ‘‘Soldiers’’ Can 
Be Made to March; Cannons and Tanks Operated by Motors, Etc. 

Ralsed and Lowe:ed by Motor and Orchestra Music Supplied Via a Phonograph. 


—— 


The Curtains Can Be 


very easily. For a 
background, go _ to 
some wallpaper deal- 
er or paper hanger 
and ask lim to sell 
you a yard or two of 
“forestry” wallpaper. 
This paper is usually 
printed with a repre- 
sentation of a forest 
or jungle on it, and 
makes a most excel- 
lent background for 
the model theatre. 
The easiest way to 
hang scenes in the 
back of the theatre is 
to cut the scenery to 
the exact dimensions 
of the back of the 
Stage, then take some 
small sticks of wood 
(preferably flat 
Pieces) and form 
them into a square of 
the same size as the 
dimensions of the 
scene, then paste the 
scene across the 
“frame” and hang it 
on the back of the 
theatre by means of 
miniature hooks or 
brads. (Be sure that 
you hang the scene 
on the theatre with 
the “frame” on the rear of the scene and 
not on the front, as in the latter case the 
frame would be visible and would tend to 
spoil the effect of the scenc). Of course, 
“side scenery” and “ceiling scenery” are 
necessary, but these can easily be made by 
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hood forming top of 
lamp container 










y s * 
Saw 4 
ais 


pee S Gy n 
Lomps tnounted under board 









The Red, Blue and Green Lamps Can Be 
Mounted In a Small Box Like That Shown, 
and Mounted on Top the Stage Frame As In 
Fig. 1-C. 

cutting them out of the “forestry” wall- 
paper described above. 

he side view of the complete theatre is 
shown in No. 1, Fig. The method of 
making the back scenery is more clearly 
illustrated in No. 2, Fig. C. 

The main scheme in having the different 
colored lights and switching arrangement 
for them is to have different “effects” and 
various intensity of light to correspond with 
the change in the scenery. For instance, 
for a “forest” scene in which “dawn” is 
supposed to he the time, a faint blue, gradu- 
ally becoming more ‘brilliant, is suitable. 
For a “sunset” a combination of strong red 
and faint blue is necessary. 


; 
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A Fan-Operated Show Window Attraction 


Many store-keepers use their electric 
‘fans during the winter months to keep their 
show windows frce from frost, and no 
doubt an cffective animated attraction that 
iis easy to make and will utilize this breeze 
‘from the elcctric fan for its motive power 
will be of interest. Such a device is de- 
scribed herewith. 

It consists of a shcet mctal disk upon 
‘which the desired advertisement is patnted. 
This is left to the originality of the user, 
but it is suggested that it should be of few 
words and the Icttering large and arranged 
in the form of acircle. Bright contrasting 
colors will help to make it conspicuous. 
The disk turns on a pivot fastened to the 
inside surface of the window glass at such 
a height, that it comcs in direct line with 
the vision of a person walking by on the 
sidewalk. It is revolved by the current of 
air against the driving vanes which can be 
made in any desired form, such as a flag, 
broad arrow, etc. The pitch of these vanes 
should be adjusted by trial until the disk 
revolves at a speed that permits the adver- 
tisement to be read easily. 


Referring to the drawings Fig. 1 1s a 
front view as the device appears from the 
outside of window. Fig. 2 is an end view 
and Fig. 3 is a detailed scctional view of 
bearing. 1 is a disk of light sheet metal 
(aluminum) about 8 inches in diameter, Z 
is a driving vane in the form of a light 
metal (1/64” aluminum) flag. 3 is the flag 
staff soldered to disk. 4 is a small metal 
ball for a neat finish and is the means 
whereby the device is balanced. 5 is a 
binding post forming the bearing for the 
disk and which is glued to the inside of 
window glass 7. 6 is the thumb nut of 
binding post to allow the disk to be quickly 
and easily removed so that the display can 
be easily changed from time to time. As 
shown in detail in Fig. 3, the bearing for 
the disk is made by turning down a por- 
tion of binding post so as to form a smooth 
projection just long enough so that when 
the thumb nut is tightened against the end 
of it there is enough play to allow the disk 
to turn freely. In operation this bearing 
should be oiled occasionally. 


This attraction is very effective even 


Jpining Window Attraction 
Fia.2 
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A Window Attraction That Revolves at High Speed When Operated by the Breeze from an 
Electric Fan. 


when the source of energy is visible, but 
when the fan producing the breeze 1s con- 
cealed from view, the element of mystery 


adds wonderfully to its ability to attract 
attention. 


Contributed by J. A. WEAVER. 


A Home-Made Edison Primary Battery 
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Home-Made Edison Primary Battery, Using 
Copper Oxld and Zinc Electrodes in Caustic 
Potash Solution. 


The battery which I am about to describe 
will give good service and is not cxpensive 
to build. 

This battery is of the Edison type and 
consists of a- perforated copper pipe A, 
filled with red oxid of copper as the nega- 
tive element and a zinc cylinder C as the 
positive element. (The positive element 
gives the negative pole and vice versa.) 
The exciting fluid is a 25 per cent solution 
of caustic potash in water, which means 
one pound of potash in three pounds of 
water. 

The battery container is a glass jar D, 
which is 6 x 8 inches. E is a cover for the 
jar, and to this A and C are fastened by 
the lugs F and G. There are three lugs 
similar to F, and three to G. They are 
arranged around the top of the jar at an 
angle of 120 degrees with each other in the 
same set. To one of each set of these 
lugs, which are soldered to A and C, a 
common dry battery bolt H is fastened, as 
shown to the terminals. 

The negative element A is a copper tube 
3 x 6% inches. It is punched or drilled 
full of %-inch holes, and the bottdém is 
closed by a piece of wood, B, which has 
been boiled in paraffin fifteen minutes. 
This is fastened in by taking a large nail 
and denting in the tube A on the weod. 
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When you have finished the cylinder solder 
on the copper lugs F, which can be of cop- 
per strip, strong enough to hold up A, place 
these lugs around the cylinder at a dis- 
tance of 120 degrees. 


The positive element is made of zinc 
sheet rolled into a tube 4 x 5 inches. This 
has lugs F soldered on as shown, and must 
be well amalgamated, which can be done 
by rubbing the cylinder with dilute sul- 
finie acid and mercury, 


Make top as shown in drawing of some 
soft wood. Boil this in paraffin for fifteen 
minutes, and then assemble the battery. 
Make a 25 per cent solution of caustic 
potash (be careful, as one drop might cost 
you your eyesight) and fill two-thirds of 
the jar. Now fill the copper element with 
red oxid of copper or cupron, which is a 
higher form of the ordinary commercial 
copper oxid. Then place your elements in 
and pour a laver of paraffin oil to a depth 
of Y% inch on top of solution. The battery 
is then ready to use. The E.M.F. of this 
Edison-Lalande cell is approximately 7 
volt and the internal resistance 0.03 ohm. 
A 300 ampere-hour cell requires about 2% 
ps cupric oxid, yielding 1/5 horsepower- 

our. 


Contributed by Eek CROSS: 
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Dresser Clock to an Electric 


Alarm Type 


The ELECTRI- 
CAL EXPERI- 
MENTER Is one 
of those Interest- 
Ing chaps, who 
Is forever telling 
us about some 
new-fangled ejec- 
trical do-fitmy, 
In an earnest ef- 
fort to make our 
lives more Ilv- 
able, but one 
thing he never 
does forget to 
tell us about Is 
how to make an 
electrical alarm 
clock. But If we 
do say Jit our- 
selves, Mr. Beas- 
ley, the author of 
the present ar- 
tlele, has really 
shown us some- 
thing new In an 
electrica] alarm 
clock which he 
has devised and 
constructed, so 
as to be a sult- 
able attachment 
to any ordinary 
dresser clock. He 
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also shows us 
how to rig up a 
most. desirable 
night lamp on 
the front of the 
clock, so that by 
means of a 
switch on the 
base, or else 
mounted on the 
near the 
» one can 
turn on the IIght 
at any time of 
the night, so as 
to note the time, 
—the lamp serv- 
Ing besides as a 
bed-room — IIght. 
The alarm can 
be set for any 
hour desired by 
the slmplie dlal 
device shown. 


The sketch illustrates how to make an 


- electric alarm from a small dresser clock, 


and circuit for lighting lamp on dial from 
two different locations regardless of posi- 
tion of other switch; it allows alarm to be 
turned off from bed without getting up 
when switch “A” is placed near enough. 
A small grooved woed pulley “P” attached 
to the winding key of clock, rotates pulley 
“X” with rubber band “Y.” Pulley “X” 
is of sufficient size to rotate only once in 
24 hours. Alarm can be set for any time 
by setting marks “S” on pulley “X” to 
pointer “I.” Marks “S” can be numbered 
if desired with two numbers each, one 
number to determine time to be set, and 
another indicating time it will give the 
alarm. The bell ringing contacts “R” and 
“T” close when pulley “X” is in position 
shown. Contact arm “R” is soldered to 
shaft to insure good electrical connection. 
Plugs “F” are tips from telephone cords 
inserted into receptacles “J” made from 
copper line wire sleeves, allowing clock to 
be detached from circuit. Wire at “G” is 
grounded to the clock frame. The circuit 
is self-explanatory. 


The alarm clock device as here worked 
out, makes a very attractive and at the 
Same time very useful apparatus, which 
anyone handy with tools can make. It is 
not necessary to obtain an extra battery 
for the operation of this alarm attachment; 
the regular house-door bell battery may be 


used, 
Contributed by B. F. BEASLEY. 


AM Experimental Motor Generator 


The diagram herewith shows the con- 
struction of a small motor-generator set, 
which may be used to generate direct or al- 
ternating current. First I will tell you the 
advantages of this set. Most all radio ama- 
teurs have had experience with spark coils 
and interrupters used on direct current. 
With this arrangement you put a heavy 
load on the 110 volt line, draw an excess 
amount of current which registers on the 
meter and increases the electric light bill 
considerably. Also you may notice that 
every time the key is prest the lights grow 
dim, and the larger the coil or transformer, 
the dimmer the lights will grow. This is 
very annoying to the other members of the 
household. 

With the set here described you are 
getting your current from the armature of 
the second motor and the load on the 110 
volt line is always the same. We all know 
that it takes more current to start a motor 
than to keep it going, after being started, 
so when your motor is started you have a 
constant load on the line, which is smaller 
than if the coil or transformer was con- 
nected in series with the line. 

The articles required to build this set area 
base 24” x 12” x14” and-two discarded 110 
volt fan motors, which may be bought from 
any electrical repair shop. 

Fan motors are usually series wound. As 
constant speed is required, the field coils of 
the motor may be connected in shunt with 
the armature thru a rheostat. The field 
coils of the generator may also be con- 
nected in shunt around the armature, thus 
giving us the desired constant voltage. 

The speed-regulating resistance found in 
each motor mav he used as a field rheostat, 
or other resistances may be wound for the 
purpose. These may be placed in a box 
with two multiple switches, with desired 
number of contacts to act as a field rheostat 
for the motor, and one for the generator. 
The box may be placed beneath the coupling 
of the two armatures. 





A Home-Made Motor-Generator Constructed 
from Two D. C. Fan Motors 


If both are direct current motors and al- 
ternating current is required, this may be 
done by making an interrupter and placing 
it in series with armature current of the 
generator. 
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An interrupter may be used to a great ad- 
vantage in increasing the frequency, if 
properly made. A core made of soft iron 
wire from three-fourths of an inch to one 
inch in diameter. and about two inches 
long, with about five turns of number 14 
wire, will be sufficient. If the magnet is 
too large it will act as a reactance or re- 
sistance, and also the self-induction wil? 
cause a large arc at the vibrator contacts. 

The vibrator can be made of a piece of 
spring steel cut to suit the maker. To be 
sure of good, durable contacts a piece of 
silver may be soldered onto tlie vibrator. 

If the set is used on a 110 volt direct cur- 
rent line, the voltage taken off of the 
generator will be from 65 to 80 volts. If 
an A. C. machine is used the frequency wil] 
be low and may be calculated. 

Contributed by “ELECTRICIAN- 

RADIO,” U.S.N. 


10 STUN. OF TOUTS. ot 


Connections of Armature and Field Windings of Two Fan Motors Constituting Experi- 


mental Motor-Generator. 
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Suitable for Radio, 
Chemical and Plating Work and Many Other Things 


Charging Storage Batteries, Electro- 
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Measuring Resistance im Direct Current Maciimes 


FK the resistance of a direct current ma- 
chine is to bec determined, the simplest 
way is to connect thc armature to a 
source of low potential D.C. Then 
measure the potential between two com- 
mutator segments, each segment located un- 
der brushes of opposite polarity, as indi- 


Armature 
commutator 





To Measure the Resistance of a Direct Cur- 

rent Machine, the Current and Voltage May 

Be Determined by Means of Volt and Am- 
meter, in the Manner Here Indicated. 


cated in Fig 1. The segments are best 
marked with a punch so that the resistance 
is always measured between the same seg- 
ments. The armature should, howevcr, be 
turned so as to obtain a position to give 
as near as possible the mean value of the 
resistance. 

If the voltmeter indicates “E” volts and 
the ammeter “J” ameperes, then we have: 


| ees - ohms 





and hence if “I” denotes the normal load 
current then I? & R denotes the copper 
losses in watts. 

If it is not convenient to obtain a low po- 
tential source of ample capacity to meas- 
ure the resistance as per above, then the 
resistance can easily be obtained in the fol- 
lowing way, using a few storage batteries 
or ordinary dry cells as the source of 
energy. 

Fig. 2 indicates the connection in detail. 
Now if, 


By Gustav k. Jansson 
Associate Member AJE.LE. 


P = Number of poles 

P/2 = Numbcr of pole pairs = p 

a = Number of circuits in parallc!, depend- 
ing on armature conncctiou (a = p for 


usual parallel counection, a — I for 
scries-connected armature) 

Rm = Measured resistance 

Re == Total resistance of winding 

Re = Actual resistance of armature to im- 


prest voltage on brushes in running 
(Ohmic resistance only). 





4p’ Rm 
f= 
P—I 
Re p Rm 


Aaa eae Cle = 1b) 

Now if the average temperature rise of 
the winding at full load is wanted it can be 
found as follows: 

-Let “Re”? be the resistance at a tempera- 


ture of the surrounding air = te. Care be- 
ing taken that the machine has been stand- 


Armature 
commutator. 
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Measuring the Resistance of D.C. Machinery 

on a Low Potential Source of Current, Such 

as a Battery, a Volt and Ammeter Giving 
the Necessary Readings. 





ing without load long enough to assime the 
saine temperature as the air. 


Rn = Resistance of hot machine 
th = Temperature of hot machine 
k = Constant = Resistance increase per 


dcgree temperature increase 
From equation Rn = Re (I + k (tn — te) ) 
we get 





The Resistance of the Coll Insulation to Iron 
Core Can Be Measured With An Ordinary 
Voltmeter of Known Inherent Reslstance. 


Ra— Re 
k Re 


perature rise of the winding above the air 
temperature. This gives for copper wind- 
ing about 2 — 1/2 degrees Centigrade or 
4 — 1/2 degrees Fahrenheit for each per 
cent resistance incrcase. 

The resistance of the insulation to iron 
can be measured with an ordinary volt- 
meter of a known inherent resistance as 
shown in Fig. 3. Connect one pole of a 
suitable D.C. source to the winding as 
shown in figure. The other pole is connect- 
ed to the voltmeter terminal. Complete 
the connection first to “A”; we obtain the 
imprest voltage “E” then connecting to “B” 
we get the voltage “E.” and the resistance 
of the insulation is then 


E— E, 

he "ky (—— ohms, where Ry = volt- 
Ea 

meter resistance. 

Care should be exercised, however, as a 
high potential will often arc over a much 
higher resistance than a supposed safe in- 
sulation resistance measured as outlined 
above. 


th — te = == The average tem- 


Ilome-Made Adjustable Ammeter 


Needing an ammeter recently, I thought 
{ would try to make one that could be ad- 





Home-Made Adjustable Am- 
meter, 


Front View of 


justed to read any ordinary amperage. To 
adjust this instrument, all you need to do 
is turn the thumb nut which moves the 
steel magnet up or down. The further 
away from the magnetic vane the magnet 
is, the greater the sensitiveness of the 
meter. To graduate this instrument, I used 


_an ordinary pocket ammeter with dry cells. 


First I screwed the magnet clear down, then 
connected the meter in circuit with the 
pocket ammeter which showed twenty-five 
amperes. This moved the other meter 
needle about three-sixteenths of an inch. | 
marked this point and divided the distance 
between said point and O into five parts, 
each part representing five amperes, and so 
on, until I finally had the scale calibrated for 
four different readings. 


In many cases the experimenter will find 
it convenient to utilize the moving element 
from a discarded pocket volt or ammeter 
for the instrument here described. With 
a little care and ingenuity he can thus refit 
this moving element into his new meter, 
and when this is done it is usually more 
satisfactory than a home-made armature 


and needle. 
Contributed by M. G. VAN WAY. 
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Detail of Mounting in Adjustable Ammeter. 


Hack Saw. 
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Fig. 1. Stotting the Connecting Lugs of a Commutator with a 
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Fig. 2. Turning a Commutator with a Diamond Point Tool in the 
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Tine Electrical Machinist 


by I. WINEMELID SECOR 


HE Electrical Machinist’ for as 

such he is generally known to-day, 

is usually a machinist or electri- 

cian who has done a great deal of 

machine work, and who generally 
performs his work in an electrical repair 
shop or a machine shop, which does a cer- 
tain amount of electrical repair work. One 
of the most delicate pieces of electrical ma- 
chniery which the electrical machinist or 
experimenter who dabbles in mechanics en- 
counters, is the comuiutator. 


Fig. 1 shows the simple operation which 
has to be nerformed on many commutators, 
and a handy little wrinkle in this con- 


nection, will be mentioned. This consists 
of slotting the rear extensions or lugs on 
the copper commutator segments in’ which 
the lead wires from the armature coils 
are to be soldered. On small commutators 
of 1% to 2 inches in diameter, a single 
hack-saw bl de will usually give a sufficient 
width of slot, and this slot need be only 
about %-inch deep, or sufficient to accom- 
modate the two or more leads which have 
to be soldered in them. Where a wider 
slot is necessary on larger size commuta- 
tors, two or more hack-saw blades are 
used in the frame of the saw, care being 
taken to see that all the teeth face away 
from the saw handle or in the same direc- 
tion. The Star hack-saw blades which are 
tempered very hard, are generally used in 
all machine shop work, and a medium tooth 
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ANNOUNCEMENT OF NEW 
SERIF S, 
“THE ELECTRICAL MACHINIST.” 


For the past fitteen months, the 
publishers have been running a se- 
ries of “Experimental Mechanics,” 
which our thousands of readers 
everywhere who are interested in 
Machine Shop practice, either in an 
experimental or vocational way, 
have undoubtedly found both edu- 
cational and instructive. This series 
of articles having now been com- 
pleted, and in view of the fact that 
we have received many letters of 
commendation on our mechanical 
department in the Electrical Experi- 
menter, and one that is eagerly 
looked forward to every month, the 
publishers have decided to start a 
new series of articles on Mechanics; 
especially written for the benefit of 
the Electrical and Radio Experi- 
menter. 

A new series of articles will ap- 
pear, beginning with this issue, en- 
titled ‘‘The Electrical Machinist,’’ by 
H. Winfield Secor. Mr. Secor is an 
electrical and mechanical engineer 
of extensive experience, and_ his 
series of articles entitled ‘“The Elec- 
trical Machinist,’”’ will undoubtedly 
appeal to all classes of readers, who 
not only are interested in a general 
way, but, should they intend doing 
any serious experimental work, 
MUST become interested in the me- 
chanics of everyday show practice. 
The trade of the Electrical Machinist 
is a recognized one everywhere to- 
day, and in the forthcoming articles 
Electrical and Mechanical shop 
wrinkles will be woven together so 
as to render the articles of the ut- 
most practical value to the man who 
has to do the work. The readers 
interested in the pu e mechanics of 
modern shop practice, will do well 
to procure back numbers containing 
the fifteen original articles entitled 
‘“‘Exverimental Mechanics,” and 
there are also a host of valuable 
books on the market available at 
nominal prices, which cover the 
orthodox details of the machinist’s 
trade in a very thoro and complete 
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pitch is desirable. If the pitch of the 
tooth is too fine, then the saw does not 
work fast enough, and a waste of time will 
result. If the pitch is too coarse, the teeth 
are easily shattered and broken out, thus 
Wasting too many blades. ‘I'he larger com- 
mutators, 4 to 5 inches in diameter, have 
their slots in the connecting lugs, milled 
out on a milling machine. An improved 
method for doing this in some shops is to 
place a milling cutter on an arbor, which 
is secured in the live chuck on a lathe. The 
commutator may be mounted on the mov- 
ing carriage of the lathe, and is prefer- 
ably secured by a stud and nut thru its 
center, so that after each slot is cut, the 
nut can be released and the commutator 
moved to bring the next segment in line 
with the milling cutter. 


The turning down of commutators, illus- 
trated at Fig. 2, is one of the commonest 
operations performed Ly the Electrical Ma- 
chinist, and one which is liable to cause 
dismay to the embryo mechanic if he is 
not very careful as to how he sets about 
the operation. It must always be borne 
in mind that a considerable pressure is 
exerted at right angles to the direction of 
rotation of the commutator in the lathe 
while being turned, and also that commuta- 
tors are not always as strong as they look. 
They consist of a large number of copper 
segments separated bv mica insulating strips 
which are held under compression by the 
drum and clamping ring, which together 
form the commutator shell. If too much 
pressure is exerted by the tool on the 
commutator perifery, or if the turning 


(Continued on page 717) 
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Fig. 4. Sometimes a Commutator Has to Be 
Bored Out to Fit a New Shaft Diameter. 
The Hole in the Commutator !s Bored Out 
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This department will award the following monthly prizes: 
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First Prize, $3.00; Second Prize, $2.00; Third Prize, $1.00. 


The purpose of this department is to stimulate experimenters towards accomplishing new things with old apparatus or old material, 
and for the most usctul, practical and original idea submitted to the Editors of this department, a monthly series of prizes will be awarded. 


For the best idea submitted a prize of 


article need not be very elaborate, and rough sketches are sufficient, 


Make sketches on separate sheets. 


$3.00 is awarded; for the second best idea a $2.00 prize, and for the third best prize of $1.00. 
We will make the mechanical] drawings. 


The 
Use oniy one side of sheet, 








FIRST PRIZE, $3.00 


AN ELECTRIC STOVE LIGHTER. 


The above sketches are descriptive of a 
very easily constructed stove lighter, which 
is operated from the bedroom some dis- 
tance away. All that was uscd were a few 
batteries, some double insulated wire and 
a small coil taken from the engine of a 
discarded motorboat. Fig. 1 shows a lay- 
out of the arrangement. Fig. 2 shows the 
igniter end. This was made out of a long 
cork driven into a short three-quarter inch 
pipe nipple. The cork was left about one- 
quarter of an inch from the point ends of 
the wire, and the space filled with an in- 
combustible cement. The wires were 
pushed thru the cork, which afforded a very 
satisfactory insulation. 

It was, of course, necessary to prepare 
the fire the night before, as shown by Fig. 
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Useful Home-Made Electric Stove Lighter. 


3. The grates were covered with a thin 
layer of oily waste, a small wisp of which 
was drawn thru the grate teeth near one 
of the damper door openings in front. Into 
this was laid the igniter nipple, around 
which some of the waste was prest. The 
coil never failed to generate hot enough 
a spark to immediately fire the waste in 
contact with it, which instantly spread to 
that on the grates above. In turn the wood 
and the coal were rapidly ignited. 
Contributed by 
BRANK W. BENTLEY, OR. 


on the proper spot betore the eyes. 





SECOND PRIZE, $2.00 


MINER’S OR TROUBLE BATTERY 
LAMP. 


This light is very handy where you are 
continually moving about and both hands 
are engaged in some kind of work, as it 
fits over one’s head and no matter in what 
direction the eyes are turned, the object 
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A Trouble and Diagnostic Lamp. . 


is illuminated. Best of all, it can be made 
very cheaply. 

The band around the head is made of 
leather with a piece of elastic sewed into 


it, to make it fit firmly and tightly about 


the head. The piece of wood screwed on 
the band is to give the liekt o slanting posi- 
tion, so that the rays >t tight will shine 
The 
socket is screwed to this piece of wood. 
The reflector is but a piece of shiny tin 
rolled in the shan: of a cone and fastened 
on as shown. It not only reflects the light, 
but shades the eyes from the strong light 
above them. The batteries can be carried 
in the pocket, but it is more convenient 
to make a pocket in the head-band which 
will accommodate one or more flash-light 
batteries. Also make a switch as shown. 
Contributed by 
RAYMOND WENSINGER. 


USE EGG-TIMER FOR LONG- 
DISTANCE ’PHONE CALLS. 

A very handy timer for the usual three- 
minute long-distance telephone calls is the 
common sand-glass or egg-timer. This set 
on a shelf near the telephone is always 
ready for use and saves much bother, argu- 


ments. and overcharges. 
Contributed by FREDA POTTS: 
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Using the Egg-Timing Sand-Glass for Timing 
Telephone Calls. 
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THIRD PRIZE, $1.00 


AUTOMATIC REEL TO REWIND 
EXTENSION LAMP CORD. 


The matcrials needed to make this useful 
device are—an empty wire reel, about ten 
inches in diameter, a piece of shade roller 
about three inches longer than the width 
of the reel, two shade brackets and two 
pins from the ends of shade rollers. Place 
the piece of roller in the reel to act as a 
shaft and drive the two pins, one into each 
end, with a metal washer underneath. One 
end of the roller is made flush, but the 
other end is allowed to extend. This is 
to form a place for the string to rewind, 
which has a weight attached and forms the 
motive power. The correct length of string 
can be found by experiment. Two leads 
are taken thru the reel, one on each side, 
and soldered to the washers on either end. 
The circuit is made thru the brackets, 
which act as bearings. To give this reel 
a finished appearance, it should be put in 
a box with holes cut at the proper places 
for the cord. The string which is used for 
motive power can be suspended over a 
fulley to take up some of its length. The 
diagrams will better explain the construc- 
tional details. 


Contributcd by W. E. CONWAY. 
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Making Automatic Reel to Rewind Extension 
Lamp Cord. 


MAKING MAGNETIC CHARTS. 


A permanent chart of the magnetic lines 
of force surrounding a magnet can readily 
be made as follows: A sheet of thin card- 
board of suitable size is evenly coated on 
one side with paraffin wax, and over this 
is spread an even layer of fine grade iron 
filings. The magnet is placed against the 
under side of cardboard and the filings 
are agitated by lightly tapping the card- 
board until their arrangement clearly shows 
the lines of force. Then they are “fixt” 
by holding over a hot stove or over a gas 
flame near the wax surface until it softens. 
When the wax is cool the magnet is re- 
moved and the filings, being imhedded in 
the wax, will retain their position, 


Contributed by J. A. WEAVER, 





DETERMINING THE MELTING 
' POINT OF SOLIDS. 


In accurately obtaining the melting point 
of some solids it is difficult to determine 
the exact instant at which the substance 
goes into a fluid state. This is particularly 
true when working with fats and crystal- 
line masses. 

A simple manner in which to make such 
a test is to place a small amount of the 
substance on the bulb of the thermometer. 
The thermometer is then past thru a cork 
and in this manner suspended in a test 
tube which forms an air bath. The test 
tube may be immersed in water or glycerol 
while being heated. 

The material on the bulb will be clearly 
visible due to the refraction of the light 
while in a solid state but as soon as it 
becomes fluid the bulb will clear up. 

Fats and waxes may be scraped with 


a knife, a few shreds put on the ther-- 


mometer. Crystals should be powdered and 
the bulb immersed in the powder so a few 
grains will adhere to the bulb, 


Contrib. by THOMAS BENJAMIN. 
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SILENT DISCHARGE OZONE 
APPARATUS. 


First procure a Liebig’s condenser. Af- 
ter all traces of dust have been removed 
from the Liebig’s condenser a coating of 
tinfoil is placed upon the outside, two 
inches from each end, by means of shellac, 
and also another coating is placed upon 
the inside surface of the inner tube. If 
this is found difficult the inner tube may 
be filled with fine shot or iron filings, which 
will answer the same purpose as the tin- 
foil. 

The condenser should now be clamped 
to a support and the secondary of a good 
induction coil connected to the two tinfoil 
coatings. An oxygen generator is now 
connected to the condenser and the coil 
started. 

The working of the apparata is as fol- 
lows: A stream of oxygen gas is past 
slowly thru the condenser while the induc- 
tion coil is in opera- 
tion, the discharge 
taking place sikent- 
ly. This gtves ozone | 
Mixture of 


best, as it does not 
involve any rise in ONTO | 
temperature, which = 
would cause the 


ozone formed to 
change to oxygen, 
as may be seen from 
the equation: 
302~<—205 
30:—5-203 
The reaction being 
a reversible one. 
Ozone, its Proper- 
ties, Test and Use: 
Ozone is a gas of 
deep blue color with 
a peculiar odor. It 
is more easily lique- 
fied than is oxygen, 
and it is more solu- 
ble in water. Its 
density is one-half greater than that of 
oxygen, as seen by the formula Os. 
Ozone is an allotropic and an unstable 
form of the element oxygen. It oxidizes 
the same substances as does oxyven, but 
more vigorously. It rusts silver t. black 
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silver peroxide, Ag.O, 
2Ag-+-20;— >Ag:0.+20:2 

If ozone is allowed to bubble thru a di- 
lute solution of indigo carmine, a yellow 
substance of much paler tint known as 
isotin is formed: 

CisHioN202+20;———>2 CsHsN 0.+20:2 

Indigo +ozone———>isotin+oxygen 

If a bottle or empty test tube be substi- 
tuted for the one shown in the drawing, 
ozone may be collected mixed with oxy- 
gen, aud various other properties of the gas 
may be observed. 

Ozone is used in some cities, as Paris, 
Florence and Petrograd, for purification of 
water. Jt is used commercially for bleach- 
ing purposes. 

Ozone oxidizes sulfur dioxide to sulfur 








trioxide and sulfurous acid to. sulfuric 
acid, as shown: 

(1) SO.+0;———>S0:;++-0: 

(2) H:SO;:-+-Os —>H.S0.+0: 


EXTEMPORIZED FRACTIONAL 
WEIGHTS. 

Weights of small denomination—grains, 
and fractional parts of a grain or gramme 
—are gencrally too small to be conven- 
iently handled, unless one uses a pair of 
forceps. The writer has found it con- 
vement to make a fresh’ set of small 
weights from copper wire of small gauge. 
It is only necessary to find the exact length 
of wire required to balance a given weight, 
when a simple calculation will show the 
length needed to make weights of any re- 
quired size. After cutting off the correct 
lengths for weights of 2, 3, 4, or 5 grains, 
the wire may be bent into a helix or 
cylindrical form, the number of turns serv- 
ing to indicate the number of multiples of a 
grain. Similarly, a one-grain weight may 
be made in the form of a ring, while the 
fractions may be gridiron-shaped, each 
prong representing one-tenth of a grain. 

Contributed by HG GRAY. 


SYMPATHETIC INKS. 
Euchlorin: Add to two or three crystals 
of potassium chlorat a few drops of hydro- 
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A Simpie Apparatus to Produce a Silent Discharge of Ozone, Easily Constructed by Any 
Experimenter Who Wants to Study This Interesting Gas. SON 


chloric acid and heat a moment. When 
the tube fills with gas add water and 
shake. This when used as ink and the 
writing heated will turn a golden yellow. 
Euchlorine can also be used as a test for 
iodin—proceed as follows: Make a solu- 


Test tube of 
INDIGO Carine 
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tion of element to be tested and add some 
starch and a few drops of euchlorin; the 
blue color shows the test. 

Sympathetic Inks: 1. Make a mixture 
of 1 part hydrogen peroxid, 1 part 
euchlorin, and 1 part Barium chlorid solu- 
tion; when heated, the writing will turn 
black. 

2. Write on a piece of paper with some 
undilute sulfuric acid and while the writing 
is wet, heat it in a flame, but do not Iet 
the paper get on fire, and the writing will 
appear in lines like engraving. 


Cont. by STEVENS SANDERSON. 


SOLDERS FOR ALUMINUM. 


The use, serviceability, method of appli- 
cation, and composition of solders for 
aluminum are discussed in the light of 
special tests made at the Bureau of Stand- 
ards on commercial and other composi- 
tions of solders. All soldered joints are 
subject to rapid corrosion and disintegra- 
tion and are not recommended except 
where protection from corrosion is pro- 
vided. Suitable compositions for solders 
are obtained by the use of tin with the 
addition of zine or both zine and aluminum 
within wide percentage limits. Solders 
are best applied without a flux. The higher 
the temperature at which the “tinning” is 
done, the better the adhesion of the tinned 
layer. A. perfect union between solder 
and aluminum is very difficult to obtain, 
but the joint between previously tinned 
surfaces may: be made by ordinary meth- 
ods and with ordinary soft solder. Only 
the tinning mixture need be special. Ta- 
bles of the composition of many solders 
a given.—Bur. Stand. Circular No. 78, 

19, 

CHEMICAL TESTS OF MILK. 

Artificial Preservatives in Milk—Put 
about 10 c.c. of milk in a beaker and add 
about 10 c.c. of concentrated Hydrochloric 
Acid in which a few grains of Iron 
Chlorid have been dissolved. Heat gently, 
and stir constantly. If the milk contains some 
artificial preservative (in this case, For- 
maldehyd), a pur- 
plish color will re- 
sult. 

Fat in Milk—Dip 
a piece of filter pa- 
per in some milk 
and carefuly dry, 
allowing no dust to 
come in contact with 
it, After it has 
thoroly dried, soak 
it in Carbon Di- 
Sulfid until all the 
residue is dissolved 
in it. Pour the 
hquid onto a watch- 
glass and carefully 
evaporate over a 
water bath. The sub- 
stance remaining in 
the watch-glass is 
the fat. 
Contributed by 

IRVING SIMP- 


SOLUTION —~» 


To Render Lamp Wicks “Everlast- 
ing” and to prevent smoking steep in a 
concentrated aqueous solution of tung- 
state of soda; dry thoroughly in an 
oven. 


You benefit by mentioning the “Electrical Experimenter’ when writing to advertisers. 
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The Submarine’s Under-Water Radio 


N American hydroplane, 2,000 feet 

up, talked recently with a = sub- 

merged submarine at Fisher’s 

Island, six miles from New Lon- 

don Harbor, off New London, 

Conn. The conversation from both plane 

and submarine was: listened to by a party 

of 250 engineers, members of the Edison 
Society of Electrical Engineers. 

As guests of Captain J. R. De Frees, 

commander of the experimental station, 

about one hundred of the engineers boarded 


both air and water was worked out at the 
local station, and will be made a part of 
the regular naval equipment when final 
tests are made. The system enables an 
airplane, which can sce submerged sub- 
marines, to direct a friendly submarine to 
the accurate firing of a torpedo at the 
cnemy submersible, 

The airplane carries on radio-communi- 
cation by means of an antenna wire, or 
wires, trailing down from the wing tips or 
else from the fuselage. These wires have 
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ment. The experiments have shown that 
communication at sea can be carried on 
undcr all conditions, more efficiently with 
an insulated closed loop than with an ordi- 
nary antcnna now in general use. The loop 
is of simple construction, requires no mast 
and therefore docs not interfere with sub- 
mcergence. Under storm conditions or dur- 
ing a submergence where the ordinary 
antenna is useless, communicat: on by means 
of the closed loop is perfectly practicable. 
Details and results of the official tests were 


Copyright, 1919, by E. P. Co. 


Recently a Remarkable Radio Test was Conducted by the U. S. Navy. A Submerged Undersea Boat Succeeded in Transmitting and Re- 


celving Wireless Signals to and from an Airplane Flying Overhead. 


the destroyer U. S. S. Blakeslee, while 
others boarded a subchaser. The sub- 
marine N-6 dived several fathoms, and the 
water craft established both wireless and 
wireless telephone communication with her. 
\t the same time a hydroplane established 
radio communication with the surface craft 
and with the submarine. The conversations 
were plainly heard by the engineers aboard 
the surface craft. 
The system of radio communication thru 


White Dotted Lines. 


weights at their lower ends, and are gen- 
erally arranged to be quickly reeled in or 
out as desired. The aerial on submarine 
destrovers comprises several wires sup- 
ported between the two masts. 
Considerable experimental work has been 
carried on in the past year with submarine 
radio, and the tests between the airplane 
and the submerged submarine marked the 
culmination of a series of important re- 


searches in this direction by the govern- 
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The Paths of the Traveling Ether Wave Loops are Indicated by the 


viven in full detail in the Octobcr issue. 
The design and specification of the sub- 
marine closed loop antenna are given 


below : 
DETAILS OF SUBMARINE LOOP ANTENNAE. 


The loop antenna consists of two insu- 
lated wires grounded at the extreme ends 
of hull carried over suitable supports to the 
bridges, and thence thru radio lead-ins to 
the apparatus. 

(Continued on page 707) 
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Naven Radio Opene 


Iii powerful German radio tele- 
graph station located at Nauen, 
Germany, and from which during 
the war, thousands of “messages 
were sent broadcast, both of an 
official military nature, and also in the form 
of propaganda to the outside world, is 
shown in the accompanying photographs. 
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The main building is of special brick as 
may be perceived in the photograph, and is 
quite an imposing structure. It is of typi- 
cally German architecture and quite severe 
in some of its details——in fact, in some 
ways it looks more like a fortress of me- 
diaeval style than it does a modern wire- 
Iess power station. These photographs are 
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The Vossische Zeltung, 
Sources, Recently Gave Details of the 
Arrangements of Wireless Communication 
Between Germany and America. The News- 
paper Says Efforts Will Be Made to Induce 
the United States to Release Other Wireless 
Stations Than That at Belmar, N. J., for 
Service with Nauen. The Imperial Post 
Ministry Has Established a Special Depart- 
ment to Solve This and Other Wireless 
Problems Under Herr Bredow as Director. 
He Will Attempt to Make the Wireless 
Cheaper Than Cable Communication. 


Quoting Official 
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very interesting indeed to us, as they are 
the first to be taken of the Nauen wireless 
plant since the declaration of war by Ger- 
many in 1914. Visitors to this great radio 
plant, one of the most powerful in the 
world, even at the present day, will hardly 
recognize the grounds or the antenna sys- 
tem, as many changes were made by the 
ex-Kaiser’s radio.experts during the war. 
These changes were made from time to 
time as new improvements and greater 
ranges were necessitated by the exigencies 
of military operations. ‘The Nauen station 
has a large number of the latest style masts 
stretching out for a great distance on all 
sides, froin the tops of which there extend 
vast aerial wire net-works which are con- 
nected with the radio station building. 
Some of the steel masts tower 600 feet into 
the air, while other masts measure 400 feet 
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in height. These latest style towers rest 


on massive glass insulators at their feet, 
and they are guyed in position by one-inch 
stranded steel cables which are broken up 
into short sections, by means of large strain 
insulators, so as not to permit a loss of 
energy either in receiving or transmitting, 
due to these different lengths of guy wires 


being in tune with the fundamental wave 
length used, or possibly upper or lower 
harmonics of the fundamental wave. 


One of the accompanying photographs 
shows a very interesting view of the in- 
terior of one of the transinitting apparatus 
rooms of the Nauen Station. As will be 
noted, the station building which was 
erected before the war is quite ornate and 
somewhat resembles the interior of Ameri- 
can radio and central stations. The ceiling 
is covered with glass panels thru which 
light is transmitted as well as thru the 
windows from the side walls. 
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Several motor generator sets, as well as 
tuning helices and high tension step-up 
transformers, are shown on the main floor 
of this room. The floor as well as the 
side walls are of colored tile, which is a 
very attractive and sanitary finishirer 
the interior of such a building. The Nauen 
radid station has employed from time to 
time different transmitting apparatus, in- 
cluding arcs, quenched gaps and high fre- 
quency alternators. At one time the Nauen 
plant was reported to be using a 200 kilo- 
watt Goldschmidt alternator. 
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GREAT GERMAN WIRELESS STATION 
RESUMES COMMUNICATION WITH 
AMERICA—The Great Wireless Station at 
Nauen, Germany, the Largest and Most 
Powerful in the World, Has Resumed Un- 
censorcd Radio-communication with Ameri- 
can Ctations. The Photo at Left Shows a 
Part cf tre Gigantic Aerlal Wire System 
Erected During the War at the German Sta- 
tion. The Photo Below Shows the I[nterlor 
of the Generating Plant of the Nauen Sta- 
tion, Rated at 600 Kilowatts. 
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The receiving apparatus used at this sta- 
tion is provided with recording as well as 
very efficient amplifying intsruments, and 
messages from all parts of the world are 
daily received and recorded at this sation. 
The amplifiers now in use, and also those 
employed during the greater part of the 
war, utilized vacuum tubes similar to the 
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De Forest audion, but the electrodes of 
which are coated with metallic oxides so 
as to give a very powerful electronic emis- 
sion when heated. ‘These bulbs were de- 
vised by Lieben and Riez, and are claimed 
to have a very high amplification factor,— 
in fact, supertor to any other vacuum bulb 
amplifier in the world. But this hardly 
seems to be the case from the evidence 
which we have heard against it from time 
to time, gained from radio experts and offi- 
cers who have become familiar with the 
German form of tube. Many of these tubes 
(Continued on page 707) 
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HIS instrument was designed for 
the purpose of facilitating the meas- 
urement of wave length and logarith- 
nic decrement of radio circuits. Itis 
portable and of rugred construction 
and may be used for field work as well as 
for laboratory purposes. The instrument 1s 
essentially a wave meter consisting of a va- 
riable condenser, four inductance coils and 
a sensitive hot wire indicating device, the 
readings of which are proportional to the 
square of the current passing thru it. A 
crystal detector and head telephone are pro- 
vided and wave-length measurements may 
be made either with the crystal and tele- 
phone receivers or with the hot wire instru- 
ment. A buzzer is attached to the instru- 
ment in order, that it may be used as a 
transmitter for calibrating purposes. 


The inductance coils are connected in the 
circuit by placing them in the holder near 
the back of the instrument. The condenser 
may be varied by turning the knob, on the 
right-hand side of the instrument, care 
being taken to see that the lock on the op- 
posite side of tlie case is released. The con- 
denser scale, reading from 0 to 180 degrees, 
appears in a depression near the back. 


For the measurement of wave length, 
four scales are provided. The scale which 
is to be used with a riven coil is indicated 
by a pointer which operates automatically 
by the insertion of the coil in position. 


Beneath the condeiser knob is a scale 
which is marked off to the right and to the 
left of the zero line from 0 to 0.30. These 
scale divisions represent the sum of the 
logarithmic decrement of the transmitter 
and of the dccremeter, 5, +- 5, 6, being the 
decrement of the transmitter under test and 
5; the decrement of the instrument. % is 
given for each of the inductance coils for 
various settings of the variable condenser. 


There is an index mark 0, which is mov- 
able about the knob and which may be ro- 
tated until it is in line with the zero on the 
scale. The hot wire instrument is connect- 
ed in the circuit by placing it so that its lugs 
fit into the lugs on the top of the instru- 
ment. When the hot wire instrument is 
removed, its terminals are skort circuited 
so that the wave meter may be used with 
the buzzer or crystal detcctor. Extending 


above the glass of the hot wire instrument 
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Kolster Decremeter and Wave Meter 





View of Varlable Condenser, and Other Parts of New 
Obtained by 
Turning the Lid of Cabinet Upside Down, 
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Tine New /JNolster IDecremeter 
Wave Meter 


Lower Case and Cover of New Direct Reading Kolster Decremeter and Wave Meter. 
The Four Inductance Coils Are Retained in the Lid by a Special Clamp as Shown. 


is a sinall screw for adjusting the zero of 
the instrument. 


Measuring Wave Length. 


In making wave-length measurements the 
instrument should ke placed as far away 
from the coils of the transmitter as practi- 
cable, beginning with a minimum coupling, 
between the wave meter and transmitter, as 
the hot wire instrument is sensitive and will 
burn out if too much current is past thru it. 
When making wave-lenzth measurements, 
it is not necessary to get full deflection of 
the hot wire instrument needle and it is 
best to use as smal! coupling between the 
antenna circuit and wave metcr as possible. 

The wave meter is in resonance with the 
transmitter when the ceflection of the hot 
Wire instrument is a maximum, 
as indicated by the fact that the 
deflect.on becomes less when the 
condenser is turned in either di- 
rection from this position. The 
wave length is then indicated by 
the pointer on the wave-length 
scale. 

More accurate measurements 
of wave length may be made by 
observing the rcading on the ccn- 
denser when the instrument in- 
dicates resonance. The wave 
length may then be determined 
by referring to the calibration 
curves which accompany each in- 
strument. 

Separate calibration of the in- 
strument when it is used with 
the crystal detector and with the 
buzzer arc furnished. 

When the instrument is used 
with the crystal detector, the 
telephone receiver should be con- 
nected to the binding posts so 
designated and the hot wire in- 
strument and buzzer battery re- 
moved. The condenser scale 
should be observed and reference 
made to the calibration curve. 
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Measurements of Logarithmic Decrement. 


The well-known Bjerknes method of ob- 
taining the /ogarithmic decrement is used. 
The task of making experimental cbserva- 
tions and the necessary calculations re- 
quired by the Bjerknes formula is, how- 
ever, eliminated by the use of this instru- 
ment. The sum of the decrements, 6; + 
6., is read directly from the scale under the 
condenser knob after proceeding as fol- 
lows: 

I. Before connecting the hot wire instru- 
ment to the decremeter set the needle to 
zero by means of the adjusting screw. 

2. See that the detector point is not in 
contact with the crystal and that the buzzer 
battery is removed. 

3. With very little coupling between the 
wave metcr and the transmitter, adjust the 
variable condenser until a maximum de- 
flection of the hot wire instrument is ob- 
tained. 


4, Increase the coupling until the deflec- 
tion of the hot wire meter is somewhat 
nore than half of the scale, if this is pos- 
sible without making the couplins too tight. 
In case the current in the transmitter is 
small the deflection used must also be small, 
otherwise inaccurate results will be ob- 
tained. 


5. Carefully turn the condenser handle in 
either direction until the needle of the hot 
Wire instrument drops to one-half of the 
maximum deflection. 


6. Rotate the movable index mark around 
the scale surrounding the condenser handle 
until the two zero marks are exactly in line, 
taking care not to change the position of 
the handle. 


7. Carefully turn the handle back until 
the needle of the hot wire instrument makes 
a complete excursion from half deflection 
thru the maximum and back again to half 
deflection. The reading on the scale now 
opposite the indext mark O, will be 6; + 5., 
or the decrement of the transmitter plus the - 
decrement of the instrument. 
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Improving the Amateur 
Receiving Set 


N ordinary Amateur Radio 
receiving sets constructed 
by themselves the coupling 
coils which connect the de- 
tector and antenna circuits 

are a great source of loss of 
power, due to poor design and 
faulty construction principally. 
For these reasons I take great 
pleasure in laying before the 
everyday experimenter plans and 
specifications of a receiving set 
which will undoubtedly mark the 
line of Efficiency thruout its cir- 
cuits and operation. A few 
words as to the reasons for such 
results will not be amiss. Abso- 
lutely no sliding contacts should 
be used, owing to the fact that 
they are of high resistance, 
gather dirt, and the filings pro- 
duced by the sliding process 
lodge in between turns and 
short-circuit them. Taps should 
not be taken off the coils for the 
purpose of varying the induct- 
ance: this produces “dead-end” 
losses and results in a consider- 
able weakening of the incoming 
signal. The coils should be wound 
on separate tubes or spools, as 
shown in the diagrams. Ar- 
rangements are made to connect 
the coils together when more in- 
ductance is necessary, and all 
windings are of stranded wire 
(Litzendraht) to minimize the 
high-frequency resistance. 


THE LOOSE COUPLER. 


Litzendraht was produced for the pri- 
mary and secondary in the following man- 
ner: Three strands of No. 36 were twisted 
together for the .econdary windings, and 
six strands of No. 36 for the primary 
winding. The primary consists of only 
thirty turns and arrangements are provided 
in the elementary circuit for cutting in 
either the loading coils or the variable 
condenser in series with the same, each 
at a time, in order to make it possible to 
increase or decrease the wave length be- 
yond that of the tuner primary itself. 

The wooden cores shown in Fig. 1 are 
the forms upon which the windings are 
placed, and in the same fhgure are shown 
means of connecting them together when 
necessary. 
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THE DETECTOR. 


The detector is a great energy-consum- 
ing and generally a energy-wasting device 
of the receiving circuit, and can hardly be 
avoided. Of course if the audion is to be 
used in place of the crystal rectifiers con- 
ditions are greatly chan,ed and amplifica- 
tion instead of loss of received energy 1s 
the result. Crystals vary immensely in 
resistance, but in order to obtain as little 
loss as possible, low resistance crystals 
should be used, providing, however, their 
rectifying qualities are good. Owing to 
the fact that measurements taken on the 
Wheatstone hridee will not show anything, 
hecause the high-frequency resistance will 
differ greatly when the crystal is under 
oneration. the onlv thirg to do is to get an 
assortmert of different crvstals and try 
them until a good one is obtained. The 
crystals should be fastened in the cup with 
copper-mercrrv amalgam, and all posts 
supporting either the cup or point should 
be strong and firmly held to the base so 
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New Sectional Loose-Coupler for Amateur Work. PRIMARY: Form 
Turns 30, -Feet 35, Six 
SECONDARY WOUND WITH 3 STRANDS 
OF No. 36 §.C.C. CORE DIMENSIONS—No. 1: 4” x1”; No. 2: 4”x 
No. 4: 4” x 3Y2’". Winding Space—l4"’5 1”; 





12” wide, 1” winding, 


and 3”, respectively. 


‘that when a good adjustment is arrived at 


there will be little chance of losing energy 
thru faulty connections. 


CONDENSERS. 


In the receiving set we have very low 
voltages, and for this reason our condensers 
are generally quite efficient. Nevertheless, 
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The Hanson 
Telephone. 
3y Edgar Terrain Johnstone 

Developing Audions for the Amateurs. 


By Ik. T. Jones 
Notes on Crystel Detectors. 
By CC. H. Biron 
Destruction ef the Goldsmith Station at 
Laiken, Belsium, 
By M. Gallaix—An eye-witness. 


Receiving Cabinet of Latest Design. 


By Palmer Hi Craig 
The Third Pit, 


By J. K. Henney 
San Diego California from London. 
By M. Hall 


Sou rst. 
By C. H. Pfeiffer 
Increasing the Secondary Voltage of 
Your Transformer. 
By Bs EB. lernnan 


An Ideal Receiving Set—Second Prize. 
By A. C. Burroway 


Amateur Ethics. 

By Ensign Pierre H. Boucheron 
“mproved Types of “B” Batteries. 
By J. H. Reed 
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a few hints as to its operation may be of 
value. The condensers should be dust and 
moisture proof to protect them from short- 
circuits and leaks. They should be kept 
away from tuning inductances to avoid 
losses by induction. The dielectrics used 
should preferably be those having little 
hysteresis loss, as in some dielectrics this 
loss does not depend on the stress under 
which the dielectric is placed, but is al- 
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ways constant and a source of 

loss. 

TELEPHONE RECEIVERS USED IN 
RADIO. 


The factors of efficiency in re- 
ceiver telephones are chiefly the 
following: The diafram should 
be placed as close as possible to 
the pole pieces to keep magnetic 
leakage low; however, space for 
variation should be provided. It 
should be as light as is consist- 
ent with sturdy construction. 
Heavy enamel should not be 
used for painting, owing to its 
increased weight without in- 
creased efficiency. The magnetic 
field in a receiver is quite weak, 
and the lighter a diafram is the 
greater will be the amplitude of 
its vibration, consequently the 
louder the tone. Also, the smaller 
the diameter of the diafram the 
easier will it move. Every arti- 
cle possesses a natural period of 
vibration, ic, the number of 
times per second an object will 
vibrate if struck a blow. From 
the foregoing it will be easy to 
see that if a force acts upcn it 
which strikes in the same num- 
ber of times per second as is the 
natural period of the object 
(diafram in this case), it will 
vibrate to a much greater extent 
than if the period of the force 
were something else. Since a dia- 


fram vibrates in response to an external 
force (the pulsating magnetic field in the 
‘phone proper), if the natural period of the 
diafram is the same as that of the magnetic 
field, the resulting amplitude of vibration 
will be much greater than it ordinarily 
would be. 

For instance, if we are receiving a mes- 
sage which is sent on a 500-cycle spark set, 
which gives a tone of 1,000 sparks per sec- 
ond, and the diafram of the receiver has a 
natural (vibrating period) of about 1,000 
per second, the result will be a much louder 
note in the phones than would result from 
using a different diafram or one having, 
say, a vibrating period of 600 or 800. 

The sensitivity of a receiver is the small- 
est current which will give an audible re- 
sponse when past thru it. A good, practical 
test for this is to tap the two telephone 
cord tips lightly on the end of the tongue; 
if they are what is termed sensitive they 
will produce a click in the ’phones, thus 
detecting a very slight amount of current 
generated by placing the two tips in saliva. 
The usual method of testing ‘phones for 
their sensitiveness is to connect a buzzer 
to the primary of your loose coupler and 
the receivers to the secondary, making note 
cf the distance which the two coils were 
separated when practically no signal was 
audible. The sensitiveness of two different 
receivers may he measured by the above 
mentioned method. The receiver which 
permits the greatest amount of coupling 
between the two coils is the more sensi- 
tive one. 


CONNECTIONS. 


All connections should be stranded wire 
and well soldered. All switch contacts 
should be good, especially in button 
switches, and kept free from oxid and dust. 
No steel or iron should be permitted in 
any part of the set (not even steel screws) 

to avoid hysteresis losses. 
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A GOOD STRAIN INSULATOR 


This strain insulator is cheap and efh- 
cient and easily constructed. Its efficiency 
is due to the glass petticoat keeping the in- 
sulator free from rain and snow. ‘The in- 
sulator is a fiber rod 34 inch im diametcr 
and about 7 inches long, one eud of which 
is turned to a taper to fit in the neck of a 
wine bottle which are usually long and 
slender. The bottle having been cut off 
near the bottom by tying a string around 
the bottle where the cut 1s desired, saturat- 
ing the string with alcohol, igniting, and 
when flame is extinguished plunging in cold 
water. Each cnd of rod is drilled dcep and 
tapt to take a 4%4”-20 thread eye-bolt. The 
eye-bolt used in thc tapered end is a little 
longer than the other, and is screwed in so 
that the eye just touches the neck of bottle. 
This holds the bottle in position. Pitch is 
poured in the space around eye-bolt and 
also around the fiber rod on the inside of 
bottle, to make it water-tight and more 


rigid. 
Contributed by J. A. WEVER. 


A Good Strain Insulator 


it’s an tll Wind—etc. Who Cares for Prohi- 
bitlon Now? Here’s the Finest Aerial Insula- 
tor Ever—and It Has a Rain-Shedding Petti- 
coat Made from a Once Proud Claret Bottle. 


THE THERMO-COUPLE RADIO 
AMMETER. 


A very important commercialization of 
an old principle is made in the new thermo- 
couple ammeter for measuring high ire 
quency currents, such as are met with in 
wireless work. Its superiority over the 
old hot-wire instrument is so great that it 
admits of no comparison. 

The indicator used may be any high-grade 
moving coil-permanent magnet type of me- 
ter operating on the D’Arsonval principle, 
but it must be very carefully designed, for 
it must give full scale deflection on about 
10 millivolts. 

The “couple” consists of a straight wire 
of high resistance, preferably nichrome, 
connected to suitable terminals, and forms 
the path of the high-frequency current. 
Welded to the center of the wire and to 
each other are two fine wires, an iron and 
a copper, which are connected with thetr 
free ends to the meter circuit. 

As the current passes, it heats the wire, 
and consequently the couple. The heat 
causes the couple to deliver a small direct 
current voltage, which is proportional to 
the effective value of the high-frequency 
current, which deflects the pointer. Conse- 
quently the scale may be niarked to read in 
“amperes.” ; 

Up to about 10 amperes the resistance 
strip and couple may be placed inside of 
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the instrument case, forming a_ self-con- 
tained meter, but higher currents are best 
measured by making the heating or resis- 
tance strip m the form of an external shunt. 
The terminals are of heavy copper, the 
same as a regular direct-current shunt, but 
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A Handy Instrument Fact for Radio Men. 

High Freouency Currents Are Measured by 

the D. C. Miliivoltmeter Connected to a Cop- 
per-lron Thermo-Couple as Shown. 


instead of a single heavy conductor several 
fine wires are stretched hetwecn the ter- 
minal lugs so that each wire presents 
the same inductance and “skin effect” 
to the high-frequency current, thus in- 
suring even division of current and 
enables the “couple” to be placed on 
one wire only, which is essential to the 
quick heating and cooling necessary to 
make the meter indication follow the 
changes in current. 

The shunts may be made inter- 
changeable to measure various current 
strengths with the same meter, and are 
connected to the meter with flexible 
leads, exactly the same as an ordinary 
direct-current meter. The accompany- 
ing sketch shows how the meter, heater 
and couple are arranged. 


Contributed by WICTOR H. TODD. 
CODE TEACHER MADE OF 
KNOTTED STRING. 

A simple yet effective device for 
learning the telegraph codec may be 
made in the following manner: 

Screw two pieces of brass or other 
metal (A and C) to a block, allowing 
one screw in A to project thru the 
block. B is a thin piece of spring 
metal, fastened to the block with a 
screw that projects thru the’ block. 
Wires from the sounder and battery 
are attached to the long screws holding A 
and B. Small reels D and E are mounted 
on the block. 

Take an ordinary white cord and tie 
knots in it, using a single knot for a dot 
and four knots close together for a dash. 
The alphabet or messages may be made in 








Simple? Well We Should Say So. A Code- 

Teaching Instrument Comprising a Knotted 

Cord Drawn Between Contact Making 
Members. 


this way: Roll the string on reel D and 
fasten the loose end to reel E. Place the 
string between the B and C contacts and 
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turn reel E. When a small knot passe: 
between B and C, a brief contact is made 
between springs A and B, closing the cir 
cult and causmig the sounder to make a dot 
When a group ot knots passes the contact 
remains longer and causes the sounder to 
make a dash. dhe reel may be turned at 
any speed to suit the learner. 

Contributed by ALTON D. SPENCER 





DAMPED AND UNDAMPED 
AUDION HOOK-UP. 

Since the ban upon radio reception has 
been lifted | have done a great deal of ex- 
perimenting with undamped wave recep- 
tion. I do not know whether this has ever 
been developed before or not, but for the 
sake of those that have not seen it before, 
¥ would like to make the following sugges- 
tion in regard to undamped wave recep- 
tion. I have never received any results 
with the Ultraudion, Chambers or any other 
hook-up as I have always been troubled 
with the flexibility of the tones, not being 
able to “hold” a tone that was readable. 1 
am now using this book-up for both damped 
as well as undamped wave reception, and it 


pAuaion 





‘‘Damped and Undamped’’ Audlon 


Hook-Up for Radio Receiving. 


is giving me fine results. 

PS is the loose coupler. 

11 is a fixt inductance, 3” diam. 56 turns 
Noe22 5.C.C, 
Clisa variable condenser 001 mfd. 


CZ 001 
C3 x .0005 
C4 : 001 


I2 is a tuning coil 3” diam. 30” long, No 
22 enameled wire; the inductance is varied 
with a slider which gives minute adjust- 
ment. [2 makes the audion oscillate while 
Cl and C4 change the tone of spark signals. 
The sizes need not be followed exactly, but 
if the general scheme is followed I am sure 
the operator will be delighted with the re- 
sults. For any further information, write 
me, fellow “Radio-Bugs.” 

Contributed by E. GARRATT ARNOLD. 


OPERATING AUDIONS ON A.C. 110 
VOLTS. 

Radio operators, both commercial and 
amateur, will do well to read the fine arti- 
cle on operating audions on A.C. circuits. 
prepared by Elliot A. White. former in- 
structor in Radio, Atr Service School for 
Radio Mechanics, Carnegie Institute ot 
Technology, in the July, 1919. issue. The 
day of expensive high voltage “B" batteries. 
and the still more troublesome storage cells 
required for the filament current. i- r:pidly 
passing. The efficiency is too low. Better 
to operate andione from a D.C. or Acc 
110 or 220-volt circuit, even if you have to 
drive a small dvnamo from a water wheel. 
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Loose-Coupler Wrinkle 


By Tihomas Jreed 
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HE freedom of 
| wireless is here 


—JIts in. the: air 
(where it belongs), 
and the inmates of 
the ‘Radio - Bug- 
house” are beginning 
to rave cf novel- 
ties in loose-couplers, 
just as the girls, on 
the approach of Eas- 
ter, begin to study the 
fashion magazines 
and plan yet more be- 
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wildering styles. 

‘The loose-coupler is 
such an efficient and 
willing little worker 
that it seems like 
“painting the lily,” as 
Shakespeare says, to 
think of bettering it. It's only because we 
love it so much that we try to improve it 
still further—as Father used to say when 
he unrolled the trunk-strap and beckoned 
toward the shed. 

Here’s a wrinkle. If it’s new, the “Ed.” 
will publish it, and perhaps itll become the 
fashion, like last Spring’s tight skirts. Who 
knows? 

As we inake bigger and bigger couplers 
to deal with the longer waves, we seem to 
need some smoother and easier means of 
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Clever Disengaging Primary ‘‘Slide’’ Control. 


moving the coils than the present slide-rods 
provide. Well, why not make your sec- 
ondary coil the stationary element, instead 
of the primary, and move your primary in- 
stead? It’s the relative position of one to 


e 

The following little ar- 
rangement will provide a 
means of connecting a 
(FIXT-VARIABLE) high 
tension condenser in the 
manner practiced in the va- 
rious types of commercial 
devices. 

Phosphor bronze or spring 
brass strips are mounted so 
as to rest tightly on the 
brass strip on the base: a 
thin strin of fiber or other 
(insulating) material has a 
handle and is forced be- 
tween the spring contacts 
and the brass strip, this 
serving aS a means of in- 
creasing or decreasing (con- 
necting or disconnecting) 
the platcs of the condenser. 

This switch can be used 
to connect batteries in par- 
allel as well as any other 
apparatus. It furnishes a 


Methog of forming feed nut 









mary G, running back 
and forth on _ the 
wheel HH. No wob- 
ble to that, either. so 
you can have a pretty 
close fit between your 
two coils. 

But you want a fine 
adjustment, too? All 
right, what’s more 
satisfactory than the 
feed-screw of a lathe? 
Rig up a miniature 
feed-screw D (must 


‘ ‘ie : 








Why Not Make an Innovation—Slide the Loose-Coupler ‘‘Primary’’ Instead of the Secondary. 


Sure! Why Not? 
the other that counts, not the moving of 
either one especially. 

But the primary is heavier and more awk- 
ward to move than the secondary, isn’t it? 
Yes and no. If you move the primary, you 
can mount it—coil, box, 
on four grooved wheels, and let it run back 
and forth on a track, like a typewriter car- 
riage. There's no reciprocating movement 
easier and more accurate than that, is 
there? No, he savs, reluctantly but with 


conviction. 


dsangaged 


How the 


lig. 1 shows a txt secondary, mounted on 
a big stiff wooden dowel A, and this in turn 
on a stout backboard B, braced by the 
switchboard C. No wobble or sag to that 
secondary. There 1s also shown the pri- 


CONCEN SEL 


fhosphor branze 
“Searing strip 


/nswloling 





A High Tension Condenser Switch That ‘*Works’’! 
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switches and all— . 





vPrimary’ 


be brass) with a split 
nut like E to grip it 
or not, as you deter- 
mine. (E has a knurl- 
cd head attached, not 
shown in the figure, 
as it would obscure 
the clear view of the 1ut.) 

Now you can roll your primary on its 
wheels into nearly the right position, turn 
the nut E till it bites the feed-screw, then 
roll the knurled wheel F back and forth, 
varving the coupline with extreme precision. 
Or in an instant you can disengage the nut, 
and without removing your hand, push the 
priunary back and forth with a wide sweep, 
as you pursue some new and fleeting signal. 

Fig. 2 (A,B,C, etc.) shows the action 
of the feed-nut, and the successive stages 


Whee! plan 


is Mounted on Small Wheels and Tracks. 


of forming it from a block of brass; not too 
much work, when you once get at it.. 

What do you think of the idea? As Nora 
Bayes used to say, “Will we kill at, or leave 
it live?” 


Inligin Tensiom Concdemser Switch 


simple and efficient type of 
switch, which is well in the 
reach of the everyday ex- 
perimenter, and the readers 
of the wireless fraternity 
will appreciate this timely 
article, where such switches. 
can be advantageously em- 
ployed to connect the con- 
densers used in audion con- 
trol panels, et cetera. The 
type of switch employed by 
commercial concerns to ful~ 
fill this purpose is beyond 
the average amateur’s skill, 
while the switch described 
will nrove an easy instru- 
ment to construct and wilh 
at the same time perform 
its dutv efficiently. I have 
used them successfully in, 
the radio laboratory. 


Contributed by 
E.. T. JONES 
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Variable Tone Bell. 
Poet sl2.010, issued to Pow Is 
Chapman and R. If. Robinson.) 
A method of building bells such 
that the tone of the device can be 





altered at will. The gong may be 
cast or else punched with several 
projections as here illustrated, one 
or more of which can be cut off 
as desired to give a different tone. 
The striking hammer is provided 
with several projections also, so 
that the degree of ‘loading’ on 
the hammer can be changed, thus 
altering the rapidity of the beats. 


Suction Fly-Catcher. 

(No. 1,313,203; issued to Harry 

Pakeman.) 

A suction type of flycatcher in- 
tended to be driven by an electric 
motor or other means, and provide 
ing a scheme whereby a swiftly 
inoving air current is created by a 
fan. which current of air is so di- 






























rected as to catise the entrapment 
of flies in such a way that they 
cannot escape. The flies are caught 
in a removable basket, which can 
be detached and emptied at any 
tine. <A bait holder 1s provided in 
which molasses, honey, sugar water, 
etc., or other similar fly bait may 
be disposed to attract toward the 
suction distributor millions and mil- 
lions of the ever-pestiferous fly. 


Electric Welding Machine. 
(No. 1,312,845; issued to James H. 
Gravell.) 

In the ordinary type of electric 
welding machine, having long jaws 
or throat, it is practically impos- 


sible to secure a satisfuctory weld 
at any great distance in from the 
edge of the work, owing to the fact 
the current, flowing in the arms 
of the machine, tends to produce a 
magnetic field in the work anid 
space between the arms, which op- 
poses the flov of the heating cur- 
rent. This reduccs the efficiency of 
the welder. In the present design 
the inventor provides a special pri- 
mary magnetic winding on an open 
core frame, which produces a mag- 
netic field between the arms. This 
sets up a counter-current in the 
aris, which offsets the self-induc- 
tion or bucking currents, and this 
ermits the arms of the welder be- 
ing extended for any length desired. 


Electrically Heated Garment. 
(No. 1,312,830; issued to Charles 
E. Camm.) 





The has devised a 


inventor 
clever form of weave for produc- 
ing a special febric, in which the 
electric resistance or heating wires 


are interwoven. An automatic ther- 
mostat is prcvided in the garment 
in such a position that it will be 
actuated and controlled by the tem- 
perature of the garment. 


Electric Ship’s Log. 


(No. 1,314,718; issued to Nikola 
Tesla.) 

A very clever invention is this 

latest design for indicating the 


epee at which a ship 1s moving 
thru the water as devised by the 


well-known inventor, Nikola Tesla. 
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As tne ship speeds along thru the 
water, a small turbine, mounted at 
the lower end of a tube extending 
down thru the bottom of the ship, 
is actuated, and the faster the boat 
speeds along, the more rapidly the 
turbine rotates. The revolutions of 
the turbine are conducted thru a 
flexible or other shaft to a revoluble 
head or drum in the top of the 
tube, and placed at the deck level, 
for instance. At this point there is 
motnted the indicating instrument 










of the log, with the dial marked in 
knots or miles per hour. The in- 
dicator of the instrument is moved 
by the friction or viscosity of the 
air between the shaft-driven drum 
and a similar shaped drum secured 
to the indicator and in close prox- 
ey to it, there being no direct 
mechanical connection between the 
two. 


Electric Gas-Detector. 
(No. 1,313,323; issued to Milton A. 
Nobles. | 





The device will detect and give 


an unmistakable alarm whenever 
certain gases are present in pre- 
determincd quantities. The cone 
struction comprises a lamp operated 
from a battery, such as the miners’ 
headlight ba.iery, which lamp is 
blinked on and o whenever gases 
are present. The comp'.te aevice 
comprises a circuit: closicg device 
involving the use of < cata.ytic ele- 
ment, such as a fine platinum wire 
and also a thermostatic bar. The in- 
strument is not affected by changes 
in temperature. 


Thermic Telephone. 
(No. 1,312,504; issued to Robert 
Aernout Baron Van Lynden.) 
The prior types of this de 


vice utilized a very fine platinum 
wire, 


which the voice currents 
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caused to become heated and cooled 


in correspondence with the voice 
undulations. Kut in the present de- 
sign the conductor is in the form 
of an ‘“‘S”’ and may be formed upon 
the base electrolytically, or it may 
be formed of a fine metal sheet or 
foil luid upon the supporting sur- 
face. Also, the conductor . may 
comprise a mark on the porcelain 
or other support, such as that cre 
ated by painting or printing the 
same upon the support surface, 


Making Submarines Invisible. 
CNo. 1,312,595; issued to Henry H. 
Suplee.) 

At last we have the master in- 
vention of the war, rendering sub- 
marines invisible. Guess how the 
inventor performs this trick? Sim- 
ple: He installs a wall tank inside 


oem mew wm ewe 
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the “sub” from which pipes lead to 
a series of nozzles placed around 
the hull. Airplanes and blimps can 
spot “Mr. Sub’ even when  sub- 
merged 100 to 150 feet. But they 
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will have to try u new one, for 
Mr. Suplec opens his valves and 
hides his little hornet by shooting 
out a colored liquid into the sea 
water that cffectually nullifies the 
transparency of the water without 
making a smudge. Nigrosin may 
be used, mixed with water. 


Helmet Telephone Set. 
1,314,819; issued to Charles 
H. Lehman.) 

The speaker’s voice does not 
act on the microphone direct, 
but is carried thru a mouthpiece 
and speaking tube to this device, 
which is placed at the rear of the 
helmet. The usual telephone re- 
ceivers are mounted in the sides or 
ear-flaps of the helmet. In the 


(No. 


earlier forms of telephone and radio 
telephone devices of this type, the 
microphone was frequently mounted 
on a breast-plate, but when the 
aviator or pilot turned his head the 
voice was no longer impinged on 
the microphone. 


Submarine Signal. 

(No. 1,312,809; issued to C. EB. 
Scribner and J. L. McQu:tarrie.) 
Improved submarine — signaling 

system in which the noise or sound 

from the propeller of the local ship, 
on which the microphones are 
mounted, is overcome, This objec- 


tion ‘s here overcome by providing 
two detectors, one of which is rela- 
tively insensitive and both of which 
are differentially related to a com- 
mon telephone receiver. This niakes 
it readily possible to balance out the 
noise due to the local propeller, 
whereas the distant propeller affects 
the sensitive microphone more than 
the insensitive microphone, and pro- 
duces a resultant effect in the tele- 
phone receiver. 


ee 
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Our Amateur Laboratory Contest is open to all readers, whether subscribers or not. The photos are judged for best arrangement and efficiency of the 
apparatus. To increase the interest of this department we make it a rule not to publish photos of apparatus unaccompanied by that of the owner. Dark photos 
preferred to light-toned ones. We pay $5.00 cach mon.h for t.e best photo or photos and $2.00 to cach “Honorable Mention.” Address the Editor, “With 
he Amateurs” Dept. ; 

















The Editors desire to call to the attention of all owners of ‘‘Electrical and Chemical Laboratories’? the fact that 
hereafter the MONTHLY PRIZE WILL BE $5.00 CASH, instead of $3.00. ALSO $2.00 CASH WILL BE PAID TO 
EACH “HONORABLE MENTION” ENTRY PUBLISHT. We have nct received any ‘“‘Laboratory Photographs” of 
late. So ‘“‘go to it” and send us your photo, together with that of your laboratory. If they are particularly good 
we may list some new and bigger prizes. So get busy, Boys!!! It’s up to you. Here’s a way to earn some greatly 
wanted laboratory apparatus at no cost whatever. Don’t be afraid to send in too many photos, Boys. 


‘Amateur Electrical Laboratory’ Contest 


THIS MONTH’S $5.00 PRIZE WINNER— 
KENNETH STRICKFADEN 


IIE photos herewith show my electrical laboratory at Coney 

Isiand, Ncw York. It’s good to be back again in the good old 

U.S. A. and my “experiments,’”’ after a sojourn in Trance with 
the A. E. F. My “layout’? at present comprises a photographic 
dark room, chemical “Lab.’’ and electrical “Lab.” One of the 
photos shows the large Oudin high frequency coil, which is ex- 
cited by an 18-inch induction coil, seen at the extreme right of the 
photo. I have a goocty collection of telephone, telegraph and radio 
apparatus—some home-made and some stancerd stock, The Ordcin 
coil outfit is excited by the 18-inch spark coil operated by an elec- 
trolytic interrupter on 110-volt circuit. A rotary spark gap is used. 
My radio receiving set includes amplifiers. I have a Ford car, 
specially fixt up and decorated, in which “Yours Truly” and all 
the “junk” will aftempt to fly across the contincnt to sunny Calli- 
fornia, my old home town-—Santa Mouica—Kenneth Strickfaden 
(home address, 1217 11th Street, Santa Monica, Cal.). 


walt d 
dill 


HONORABLE, MENTION—ELLWOOD R. RUTENBER 


$2.00 PRIZE PAID EACITI “TIONORABLE MENTION’ 


HE accompanying photos show my experimental electrical Jab- 

oratory. JI am sixteen years of ave and have been experiment- 

ing for more than six years. My laboratory equipment in- 
cludes the following: 

15 V. 10 Amp. D.C, Generator; 6 V. 3 Amp. D.C. Generator; 
110 _ ~+V. 175 Amp. D.C. Motors 1/20 HEP. A.C) (Mion 
1/6 H. P., A. C. Motor; 6 cylinder Auto Magneto; 6 V, 40 Amp. 
Storace Laticry; Combination \clt-Ammeter, 24 V. 50 Amp.; Elec: 
tric lens; L’ome-made Stctic Machine; Il!ome-mzde Medical Coil; 
Switchboard; Ammeter,, 30 Amp. Capacity; Rheostat; Test Buzzer 
1%, 6, 8, Volt Transformer. 

I have spent many happy hours in this laboratory performing ex- 
periments of all kinds with the apparatus here described. I have 
a variety of chemicals and acids for experimental purposes, also 
three mining trays and other paraphernalia necessary for the work 
1 also have a number of small motors, batteries, switches of varioug 
kinds, spark coils, bells, and how-to-make-it odds and ends. I have 
a very uceful home-mcde low-voltace rheostat which I will describe 
for the benefit of other laboratory owners, at the earliest  oppor- 
tunity, in the columns of the ELEcTrRICAL ExPeRIMENTER.—Ellwood 
R. Rutenber, 127 N. Washington Street, Marion, 1nd. 
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clemce in Slang 


By EMERSON LASTERLING 


66 SAW in a inagazine some time ago 
some guy’s idea about entering into 
a gab-feast with the Martians, or 
Martontans, or Marites—or  what- 
ever you want to call ’em,” remarked 
gne of our crowd as we sat in the Union 
Depot at Portland, Oregon, waiting for 
a train to Pendelton. 

“Ves.” replied Jazz, “I saw thar. It 
struck me as being sort of sensational stuff. 
{ guess it is alright—in some respects—but 
there is a lot of stuff evidentty overlooked.” 

“How is that?” asked Punk, looking up 
from his Police Ga- 
sette. 


“For one thing,” 
bezan Jazz, “did you 
see the write-up?” 

“Oh,” returned 
Punk. “I have seen 
some of the bird’s 
stuff on the subject 
O, K.—but all that 
stuff #8 so far from 
home that I never 
paid much attention 
to it.” 


“Well,” continued 
Jazz Stokes, “as I 
was going to say— 
the late Percy Low- 
ell gazed up at the 
Martian bunch. of 
dirt and discovered 
that it was stript 
all over with stringy 
marks. If you had 
seen them without 
any explanation you 
might have pro- 
nounced them rail- 
way tracks, or road 
ways—but old 
Lowell must have 
been awful ‘dry,’ or 


something; so he 
thunk up the canal 
idea. It took.” 


“T thought that a 
bird by the name of 
Schiaparelli—a Ger- 
man wop, or some- 
thing — discovered 
the canals,” put in 
Bender. 


“T believe you are 
right,” returned 
Stokes. “It was 
Sarsaparelli that 
dug up the canals 
and Lowell that ex- 
tended the theory 
and kept them open 
to the astronomical 
public. 

“Anyway, a Har- 
vard ‘Proff’ by the 
name of Pickering 
got it into his head 
that we could con- 
struct a huge mirror 
and do flash light 
stunts on them and 
take chances on 
them catching on. 
and some more 
on our getting them if they do catch on.” 

“He was not a proff in finance, was he?” 
questioned V. Dago Hule. with a sort of a 
smile. 

“Proff Wood (not referring to his head 
exactly) figured out a plan wherein we 


to the Martian. 
feet. 
the big feet. 


weak and thin, 


small dimensions. 


Ibs, on Mars—the pull on his body is very small. 
To support such a tall body where gravity is small, better footing is necessary, hence 
The tremendously civilized Martian always rides or files from place to place; 


and worted constantly—therefore are developed wonderfully. 
highly concentrated form and as he does not talk, the Martian’s mouth has shrunk to very 
Talking in a rare atmosphere being almost impossible, the Martian com- 
municates by his telepathic organ, ‘‘A,”? a sort of sensitive skin stretched between antler-like 


prominences «n top cf his head. The same organ sends out the telepathic waves.—H. G, 


Talking with Mars 


would stretch a few hundred acres of black 
cloth over some blinding sands of the great 
African desert and have some monster 
motors to roll and unroll the ‘window 
shades’ in such a fashion as to give them 
an optical impression that we are kidding 
them into saying ‘Hello’ to us by some such 
way. Of course such a stunt would cost 
the price of a young war—but what’s a bil- 
lion or two to a_ scientist's young life! 
Wood himself didn’t intend to foot the bill.” 


Te! fe oe 5% oe they have fell down 
eee <iee) Pi,eeee| in their hypothetical 
A a | ky fees) proposals. Some of 





AS SCIENCE SEES THE MARTIAN. 


Due to the very rare Martlan atmosphere, the Martian’s chest must be enormous to 
accomr-odate his ponderous lungs, necessary to strply his oxygen. 
ducts sound very poorly, hence the large ears, required to catch the very weak sounds. 
to the poor atmosphere, 
Martians are covered with a while polar fur from head to foot. 
odors but poorly—hence the elephantine nose, which goes to the odor. as the odor can’t come 
Gravity on Mars being much less than on earth—1 Ib. on earth weighs 0.35 
Therefore, his height fs from 10 to 12 


it is exceedingly cold on Mars. 


his legs are thus almost useless, herce devold of muscles, consequently thin. 
stopped all physical work millions of years ago; machines do his work. 
Bit +he hands and eyes—the Martian’s most important organs—are used 
As his food 


“Don’t vou think that that was just a sort 
of figure of speech? I don’t think that he 
really thought of doing exactly what he 
said. He probably proposed that as some 
example of how it could be done—don’t 
you think?” rattled off Bender. 
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Rare atmosphere con- 


except at the equator. 
A rare atmosphere conducts 


“More than likely—-1 don't know—beside>- 
J don’t much care. But both the men are 
exceptionally intellectual specimens of onr 
modern breed. 

“A Frog by the name of Flammarion, 
a ‘proff’ in some La Belle Universite or 
something, Ict’s out some of his think tank 
juice and proposes to have an tmmense 
bank of incandescent globes layed out on 
a dark stretch of land and let some official 
throw in and out the switch to the tune of 
‘Do you get us, Mars?” 

“Well,” interrupted Punk, handing his 
Police Gazette to a 
preacher, “have you 
any better hunch 
for our transetherial 
communication: 
Why tear down 
when you can’t pul 
up a better castle 
than you ripped out 
—even if the one 
that you propose is 
warmer than the 
one you jerked out 
of commission?” 


“Well,” replied 
Jazz, “can’t 1 kid the 
kids? They are 
smart men and have 
a few smart faults 
They have it all ovei 
the rest of us in 
many ways — but 
they cannot be per- 
fect in all ways. In 
one or two respects 


us who sit back and 
find fault with the 
Peace Treaty and 
so forth see a weak 
joint in their pipe 
dreaming and ut 
with the ‘heehaw.’ 


“Now will vou fet 
me rave? 


“In the first place . 
how are we to know 
that the beings that 
inhabit Mars —1f it 
is inhabited — are 
gifted with a phys- 
ical and mental com- 
bination that results 
in what we explain 
as sight? We don't 
know but what they 
have evoluted past 
us—if we are evo- 
luting—and are get- 
ting into their 
knowledge what we 
do with sight by 
some other 
sense? As the dog. 
for instance, has its 
sense of smell de- 
veloped to a much 
greater degree than 
has the human race, 
so might we have 
our sense of sight 
developed to a much greater degree than 
have the Martians. And are we sure that 
thev have develoned up in the same way 
that we have? Take the different forms 
of life on our own planet: how different 

(Continued on page 699) 
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The Martians 
His arms thus are 


is all taken In 
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in ink, no penciled matter considered. 


research work or intricate calculations a special rate will be charged. 
sre unswered. 


VOLTAGE DROP IN RAILS. has done some work along similar lines 


(1027) Chas. Hora, New York, N. Y.,, with magnetically operated train stops, 
rites us: which have been tried out on the Pennsyl- 
Ls ee Vania Railroad re- 
| , rp” (lS 2 aa CEL B cently, so we under- 
(SUSE stand, has spent a 

great deal of time and 
money working out a 
device quite es 
i, ee See in principle. ngi- 
€G.&0h, ore Bonds or Mies oes ene which 
Wil volI meter he showed us demon- 
strated that the de- 












meee ee seer egy ee eee eye vice possest consider- 

a * able merit and some 

10 vOIrS. features heretofore 
i not fully realized, or 

——/.-~-----~----~------- v+---- at least their practical 

“~.-Potentiol drop only a few millivolts significance for such 


t a difficul: task as this. 


Diagram Showing How Drop in Voltage Across Rail Bonds Is This’ experience has 
- tended to all the more 


Vieasured. 
= NN 


with 110 volts; what would be the voltage W AN TED!!! 
at é€ @ and { h if the ve!imneter 1s put “ODD PHOTOS” AT $1.00 EACH. 


? 1 ? Is 1 apy > 
across these two points! a Here’s what we want ! What have you got? 


the same at A C, e g or f h, or will there 
ELECTRICAL PHOTOS— 


be a drop in the current, and 1f so, how 
muchf ‘the rails are 1,000 fect long (such New photos of Lightning; new and 
unusual [Electrical Apparatus and 


as are used on the Elevated Railroads). 
A. 1. If we understand your problem Machinery: Electric Signs; Electric 
Autos; Electric Clocks. 


correctly, what you wish to determine 1s 
the drop in milli-volts across the two bonds SCIENTIFIC PHOTOS— 
New Scientific Apparatus; Results; 


e g and f h on a track system such as 1s 
used on the elevated railroad, and which Efecisa Meio Pichives’ Sian} 
are of the same polarity. We can assure ech ee ee =: 
you that the drop along these rails or OPTICAL PHOTOS— . . 
crossing bond such as e g or f h is very Peculiar stunts obtained with vari- 
small in any case, and for a threc-foot sec- ous lens arrangements; odd film ef: 
tion of track, or measuring across a good fects caused by unusual conditions ; 
bond, the drop should be but a few milli- novel nticro-photograplic subjects. 
volts. The drop in potential on a 1,000-foot ASTRONOMICAL PHOTOS— 

New eclipse photos; star and moon 

effects caught by the camera; 


length of track will of course, in propor- 
tion, be greater than that measured across 

comets; shooting stars; progressive 
moon studies. 


a bond or cross-section of, say, three feet 
FREAK PHOTOS— 


of track, but would be quite small in any 
evelit. 

Odd double and triple exposure ef.- 
fects; novel and striking effects due 


AUTOMATIC TRAIN STOP. 
(1028) E. M.G., of New London, Conn. to unusual exposures. 
| MECHANICAL PHOTOS— 


inquires : , ; 
Q. 1. What is your opinion of the “M-V Electrical and Mechanical apparatus 
of unusual news interest. 


all weather train controller” as shown 
and described in ELECTRICAL EXPERIMENTER RADIO PHOTOS— 
New stations, both commercial, gov- 


for February, 1918?  . . 
A. 1. In answer to your query asking erniiient, aud Sonne. “Outer 
private or amateur stations will find 


our opinion on the “M-V all weather train 
control” as illustrated and jesciaeg in ane a’ Special contecaj amelie ome 
February, 1918, 1ssue et are : ee on anather.. paccume ails mates 
ExpERIMENTER, would advise as follows: And don’: send Aonieton ine ieee 

t'ves”; send unmounted or mounted 


\We have had no chance, of course. to see 
“prints’ prejerably a light and dark 


this invention in actual practise in order 
to see for ourselves just how it would work one. Enclose stamps if photos are 
to be returned. 


(use 


Q. 1 The problem I wish you to solve 1s 
this: Two rails, A, BC, D, are charged 
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The ‘‘Oracle’’ is for the sole benefit of all electrical experimenters. Questions will be 
answered here for the benefit of all, but only matter of sufficient interest will be publisht. 
Rules under which questions will be answered: 
1. Only three questions can be submitted to be iunswered., 
Only one side of sheet to be written on; matter must be typewritten or else written 
Your correct name and address must be signed. 
3. Sketches, diagrams, etc., must be on separate sheets. Questions addrest to this 
department cannot be answered by mail free of charge. 


4, If a quick answer is desired by mail, @ noniinal charge of 25 cents is made for each question. 
Correspondents will be informed as to the fee before such questions 


Ifthe questions entail considerable 





reinforce our opinion ‘as to the practica- 
bility of such magnetic train controls. 

The device you are interested in would 
seem to be all right if properly developed 
and applied. We! understand that hereto- 
fore, and even now, there are one or two 
objections to all such automatic train stops 
and controls of an electrical and magnetic 
nature, which the railroads object to, and 
that is that the currents passing thru the 
rails are liable to conflict or nullify the 
electric currents operating the block signals. 


HUGHES BALANCE CONSTRUC- 
TION. 


(1029) CC. H. Jones, McAllen, Texas, 
asks; 


 Q. 1. For data on building a Hughes 
induction balance. 

_ A. 1. We give herewith diagram show- 
ing a Hughes balance constructed with an 
ordinary buzzer as the exciter. 


The coils are wound with No. 32 silk- 
covered wire. About 300 turns are neces- 
sary for each one. This winding must be 
placed on the spools very evenly, and great 
care should be taken to have all coils pre- 
cisely alike. The lower two coils are con- 
nected in series with the buzzer, the upper 
two with a telephone receiver of about 75 
ohms. A more sensitive receiver will, of 
course, give more efficient results. These 


‘coils are placed so that the winding opposes 


that on the coil beneath it on:two upright 
posts, spaced the desired distance apart. 
The exciting buzzer is now started and the 
coils above shifted until no sound, is heard 
in the phones. If a metallic object is now 
placed between the two coils, the phone 
instantly responds because of the disturbed 
balance. 


The buzzer is a very simple device, made 
by riveting a piece of hard rubber to the 
armature. Said hard rubber has a metal 
contact, which is connected with another 
screw, so that the excitation of the coils is 
entirely dependent upon these two con- 
tacts, and only one cell is necessary in this 
coil circuit, whereas two are used to 
actuate the buzzer. | 




















out wider various weather conditions, but 
from a theoretical point of ciew we would Address pliotes to== Rue 
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say that the device should certainly work 
out very well. The electrical operatmg Fulton Street, New York City. 
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theory of the invention is correct so faras = 
we can see, and an electrical engineer who — >i 





—— 


WWww.americanradiohistorv.com 





























mugnes induction paiance and How It Is 
Constructed. 
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Consider for a moment what part electricity plays in 
every-day life, in the comfort, convenience, pleasure and even 
health of the whole civilized world. 


Think of having to ride in korse of waiting days for what the telegraph 
cars again— does i2 a few minutes— 





cf no automobiles or moving fF .cture 


of writing a letter every time 
shows— 


you now phone— 


Electricity takes millions to and from work. Without it the 
automobile and airplane would be impossible—the telephone and tclegrapn 
would be useless. All the civilized world relies on it for light, heat, transpor- 
tation and communication. In a thousand ways electricity is used in factories, 


offices and in the homes, 


Electricity is almost as essential as the air we breathe. Bust- 
ness would be almost at a standstiil if deprived of its energy. 


To say that electricity is still 


in its infancy is no exaggeration. Every: 


day brincs into practical use some new 
method of controlling it, some new de- 
vice or appliance for using it. In in- 
dustrial work there are still scores of 
operations where electricity will be 
utilized sooner or later. The day is 
coming when the railroads will entirely 
replace steam with electricity. Doctors, 
dentists and scientists are only begin- 
ning to realize the possibilities af elec- 
trical energy. 


These facts merely touch the 
hizh spots, yet they prove beyond a 
doubt that electricity plcys a vital part 
in business, in our incividual lives, and 
that there is unlimited scope for those 
who make electricity their life work. 


The electrical worker provides 
other men light to work by, the tele- 
phone and telegraph to ccnvey their 
orders, the power to run their machines 
and transsort their goods. He sup- 
plies power in the homes to operate 
washing machines, vacuum cleaners; 
for ironing, heating and ventilating. In 
short, it isthe e!ectrical worker whomakes 
it possible for te world to live more ccm- 

fortably, to enj-~y more pleasures and to 
do a bigger, more profitable business. 


Try to realize just what it 
would mecn if the world were 
deprived cf this wonce~“ulenergy 
and you wi-lhave a ke.ter 1uea 
of its importance and under- 
stand why the electrical 
worker is always 
needed, 

























You benefit by mentioning the “Electrical Experimenter” when writing to advertisers. 


What Electricity 
Offers You 


Once you have mastered 
the A-L-C of electricity you 
are confronted with un- Tag 
limited opportunities for 4th, fi 
advancemcnt. You can : 
specialize in extending and perfecting the 
wonders already accomplished in the field. 
You may tale up these branches of electrical 
and mechanical work which cover the de- 
sien and manufacture of electrical apparatus 
or start in to qualify for a well-paid position 
in the desicning, construction, operating or 
consulting branches of the electrical engi- 
neering profession, and to fit yourse!f eventu- 
ally for a position as Distributicn, Operating, 
Testing, Crecting cr Designing Engineer, 


In the automobile, airplane, tele- 
phone and telecrarh lines there is also great 
scope for tie trained electrician. Many won- 
ders of electricity have yet to be unfolded— 
its uses multiziicd—and opportunities still 

greater for those who can qualify. 


With all these indisputable 

facts—things you absolutely know 
to be true—czan you doubt for a 
moment thet in choosing elec- 
tricity for your lifework 
you are making a wise 
choice? 
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How You Gan 
Qualify 


You don’t have to intrrfere 
with your present work \ file qual 
ifying fora good elecitricz! pusition., 
The American Schoc! c: a give you 
just the training ycu need in your 
SPAKE TIME. Our ‘electrical 
courses have been specially pre- 
pared fcr hcme study—are written 
so you con understand everything 
quickly—and from your first lesson 
until you get ycur Diploma expert 
instructors coach you. Our train- 
ing will enable you to set into the 
game RIGHT. 


Read This 
Guarantee 
—Then Act 


“We guarantee at any time 
during the first year of your enroll- 
ment to refund the entire emount 
paid if, immediately unon the com- 
pletion of tcn ex2minations, you 
notify the School that you are nct 
satisfied with your course.” 







‘ TRAINING-THE KEY TO: SUCGESS) 9! 
se Xr te 
Piease send me Sooklet and Ve 


tell me how I ean fit myself 
a for the position marked X 





.. Automobile Repairman 
.-dAirplane Mechanic 

.. High School Course 

.. Architect 


I e electrical Engineer 

e electric Light and Power 
Superintendent 

ee Hydrvelectrie Engineer 


ee Wireless Operator .. Building Cor tractor 

e Mechanical Engineer .. Lawyer 

ee tleatiny and Ventilating ..bu-iness Manager 
Bingalicer .. Cert. fled Pub. Ace’nt. 

e esanitary Mngincer .. Accomntint and Auditor 

ee Maste: Iiumber . . Bookkeeper 


..Gen'l Education Course 
.. Cnn. School Branches 

., Fire Insurance Adjuster 
.. Shop Superintendent 

.. Steam Enginecr 

.. Stenographer 


«Civil Engineer 
estructural engineer 
«Western Union Course 

. Telephone Mngineer 
«Draftsman and Designer 
« Automobile Engineer 
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Be a D 
Make $30 to $75 aWeek 


Your name and address on the coupon brings this 
great Cyclopedia of Drawing without a penny down. 
Pav only net shipping charges when books arrive. 
With these books anda low price ‘‘school set’’ of draw- 
ing instruments, obtairable at any store, a man can 
become master of drawing and earn $30 to £75 weekly. 
LEARN AT HOME —Cord paying positions open 
everywhere. [Intense activity in manufacturing, 
railroading, building, ctc., calls for more draftsmen. 


Shipped on 7 Days’ FREE Trial 


CYCLOPEDIA OF DRAWING 


4 Volumes. 1650 Pages. Thousands of Illustrations. 


Bound in genuine American morocco. Pages 6) x 844 
inches. overs all branches of Drafting — Archi- 
tecture, Electrical, Structural Steel, Sheet Metal, 
ete, Teaches pen-and-ink rendering, lettering, free- 
hand, perspective, shades and shadows, working 
shop drawings, machine design, etc., ete. 

Only $2 a month if you keep the 
50c a Week books. Coupon explains offer, 
good only within borders of U. S. and Canada. | 
Free Membership In This Soeciety.—A Consulting 
Membership given free with each set—worth $12.00. 


AMERICAN TECHNICAL SOCIETY 
aml «6Dept.D-258 Chicago 
"AMERICAN 
TECHNICAL 
SOCIETY /* 
Dept. C-288 
Chicago, U.S.A. 


Please send Cyclopedia of 
_ Drawing for? days’ examina- 
tion, shipping charges collect. 
I will send $2 within 7 days and $2 
a month until $14.80 is paid, or notify 
_ you an‘! hold hooks subject to your order. 
Title not to pass until fully paid. 















a a 


rm 2 iin. csccccescesi ess cosesescescooss bidetstescescstsrcaceoe cose teeceeTetreees 
BAGLESS. cckbesscersnnccceseie cco cerecereee kee nsceuaoer ence sacccen cee eseseielen 


Sees cgeconeeres 





¥2 Price $2.50 | 


SEND NO MONEY 


If You Can Tell it froma 
‘GENUINE DIAMOND Sendit back 


To prove that our blue-white MEXICAN DIAMOND €losely 
resembles the finest genuine South African Diamond (cost- 
ing 50 tlmes as much}, with same DAZZLING RAINBOW- 
FIRE, (Guaranteed 20 yrs.) wewillesend this Ladies Solitaire 
Ring withone carat gem, (Catalorue vce $4.98) for Half 
Price to Introduce, $2.60 plve Wer Tax l3c. Same thin 
but Gents, Heavy Tooth Belcher Ring, (Cataloge price 6.26) 
for $3.10, plus WarTax le. Mountings areour finest]? karat 
old filled. Mexican Diamonds are GUARANTEED FOR 20 
PEARS. SEND ON MONEY. Just mail postcard or this ad., 
state size and we will mail at once C. O. D. If not fally 
pleased, return in 2 days for MONEY BACK, lfese handilng 
charges. Act quick; offer limited; only oneto a customer; 
Write for FREE Catalog. AGENTS WANTED. 
MEXICAN DIAMOND IMPORTING CO. : 
Dept. F-1 : Las Cruces, N. biex 
(Exclustve controllers Mexican Diamonds) 


PrP MVE Naaru Te) Nic 
PAYS BIG PROEITS | 


WINTER BATTERY CHARGING BRINGS YOU 
$100 to $200 MONTHLY earen EGoelY 

Car owners demand rellable Battery Charging ser- 
ey Get your HB 500 watt Charger NOW.  Pre- 
pare for BIG WINTER PROFITS. _ Recharges 1 
to 8 G-volt batteries. Cost le to Le each, cus- 
tomer payS 75e to $1.50. No expensive repairs, 
hurnou's or renewals. Steady, dependable service. 
Easy to install and operate, 50 j 
mechanical Knowledge required. 

$15 PUTS THIS MONEY- 

MAKER IN YOUR GARAGE 
Ralanceinsmaltlmonthy psymen’s. Your 

rofits fat more than carry payments. 

B Absolute Money-Rack Guarantee. 
Start to build a 6% ermanent, 
profiteble business, 6 help you. 
For full information, tear out this 
ad and mail NOW, 


YPOBART BROTHERS COMPANY 
Box 111E Troy, Ohio 
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6 e s $ 1 
pring field-Remington 7 

Single shot rifle altered and refinishsd. Shoots 
cal. 30, model 1966 army cartridge. Weight 74 
Ips., total length 39 Inches, U. S$. Barrel 2314 inches 


Nemington breech actlon, blued finish U.S. graduated 
sight. Price $7.77. CARTRIDGES $3.50 Per Hundred 


packing charge 45 cents, 
FRANCIS BANNERMAN SONS 501 BROADV/AY, N.Y. 
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N my preceding articles I have tried to 


show you just why it pays to buy ad- 
vertised goods—given you real tangible 
reasons proving that advertised articles 
are always the best and cheapest and wide- 
awake concerns who advertise always the 
most satisfactory firms to do business with. 


But there is one point I haven’t brought 
up and I want to take it up now. And that 
is the fact that the systematic reac-ng of 
advertisements is an.education in itself. If 
you want to keep abreast of the newest 
and latest developments in vour business, 
your studies or your pet hobby you cannot 
expect to do so unless you make a habit of 
studying the advertising pages of your 
favorite magazine, 


More care is taken and more time and 
money is spent by advertisers in preparing 
their advertisements than is expended in 
preparing even the editorial matter that 
goes into an everyday magazine. With the 
volume of advertising that is carried each 
month in a large magazine like the ELEC- 
TRICAL EXPERIMENTER, and _ the 
great number of advertisers who compete 
in Offering their products in every issue, 
each advertisement must be prepared, first, 
to attract your attention, second, to give 
you the advertiser's story as easily and 
quickly as possible, and third, to so con- 
vince you of its merits that you will want 
to know more about the article or offer 
advertised. This being true, it stands to 
reason that real advertising must make at- 
tractive and educational reading. Attrac- 
tive because of the short, snappy style 
used in all high class advertising of today 
and educational because, while reading the 
advertisements you are learning about all 
the newest inventions and developments of 
science, and actually improving your mind 
at the same time that you are broadening 
your knowledge. 


I know a bright, intelligent inventor who 
somehow never could seem to get along. 
He was always wasting his time on foolish 
ideas and impract.cal schemes. One day I 
called his attention to the ELECTRICAL 
EXPERIMENTER, then a much smaller 
magazine than it is now, and asked him 
why he didn’t read the ads carefully and 
cet an idea as to what was successful in 
his line and what the people wanted. He 
followed the suggestion and the last time I 
saw him he had perfected a revolutioniz- 
ing invention, the idea for which he had 
received from an entirely different adver- 
tisement in the “Experimenter.’ If I told 
you his name you would all know him, 
most of you have probably used or are 
familiar with his invention. 


This just goes to show that you can 
never tell in what way an advertisement 
may help you. Make a practice of reading 
ads—go through the advertising pages of 
the good magazines as carefully as you do 
the text. Don’t lay this month’s issue of 
the “Experimenter” aside until you have 
read every line of advertising. Digest the 
ads—get all the information you can from 
the advertisers themselves by writing to 
them. Keep yourself posted on what they 
have to offer and when you need anything 
in their line patronize them. 


Advertising Manager. 


‘, lectrical Experimentcr” 
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SKINDERVIKEN 





Most Sensitive 
Microphone 


cous ] -00 


You can easily make a 

highly sensitive detecto- 
hone by using a Skin- 
erviken Transmitter But- 
ton to collect the sound 
waves. You can _ build 
your own outfit without 
buying expensive equipment. Think of the 
fun you would have with such an instrument! 
It’s very simple, too, and inexpensive. 

You can install an outfit in your home and 
hear the conversation being held all over the 
house. You can connect up different rooms of 
a hotel. This outfit was used by secret serv- 
ice operatives during the War. It is being 
used on the stage. 

One of the main advantages of the Skinder- 
v:ken Transmitter Button lies in its ultra- 
sensitiveness. You can place it in any posi- 
tion you like. It is the greatest invention in 
micro-phones and has won recommendations 
from men of high standing in the scientific 
world. It is being used all over the world. 
You can mount it most anywhere. Card board 

boxes, stove pipes 
Oro Recewenase Stiff calendars an 
ot Hoon Box hundreds i, other 
wi 


Actual size 


fron = SeaALONG 
Waa 






places sug- 


a" Button gest themselves to 

To Line you. The buttons 
ee can not be seen 
bran by any one in the 

46 Dey ee caeeovo room, as they are 
leon Diapuenga «8. SMall and light. 


Only a small brass 
nut is exposed to 
the view. 

Full directions 
for connecting up 
the button for use 
as a detectophone 
are given in book- 
let which is sent 
with each button. 

The only instru- 
ments needed to 
complete a detect- 
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te’ CAROGOARD 
Horn 


ophone outfit, in addition to a Skinderviken | 


ransmitter Button are a _ receiver, 
and, if desired, an induction coil. 

The same circuit connections apply to all 
experiments, regardless of how the transmitter 
button its mounted. 

The Skinderviken Transmitter Button oper- 
ates on one or two dry cells. It often happens 
that two cells produce too much current and 
the sounds are deafening. We recommend 
either one fresh cell or two worn out cells. 

Send Us Your Order 
TO-DAY 

We have the utmost faith in this transmitter 
button. We guarantee satisfactory service or 
we will refund the purchase price. Boys— 
voung and old—send in a dollar bill RIGHT 
NOW! You can't lose. If you’re not satis- 
fied, you receive your dollar back, Isn’t that 


fair? 
JOHNSON SMITH & CO. 
Dept. E-13, 


3224 N. Halsted Street, Chicage 


USE THIS COUPON 
bomen we eee 


Johnson Smith & C€s., Dept. E-13, 
3294 N. Halsted St., Chicago, Il. 


battery, 


Gentlemen:—Plsase ship at once to address below 
Boe ode Skinderviken Transmitter Buttons. for which I 
enclose $i... cee 
NaMC .cccsccncectcnscss sce = «9 6)eienstsiet == 
Address ...cse05 00005 se 8 os 0) et : 
Oey occas ce ee 5 ee State ...<. 5 sees 
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Drafting 
Lesson 


The Chicago “Tech” 
method is the quickest, easi- 
est way to become a skilled 
draftsman in spare time, 
without interfering with your 
present position. But we 
don’t ask you to decide un- 
til you know how well quali- 
fled you are fcr this pros- 
oerous profession. 


TEST LESSON 
IN DRAFTSMANSI"%2 
Bevzeord Eaprentte For One Pracpenteoe Sradens 
Eosit Thes 5 1 Sip Ha 3 ple ned Earn 


Th Me. Pra 0 Come Core 
ort Woyeue. 





Other institutions ask you 
to pay first—and then find 
out later what their in- 
struction means to you. We send the free lesson first 
and place you under no obligation at all. Discover your 
qualifications hefore you pay anything. And see four 
yourself just what Chicago ‘'Tech” offers you in training 
which will bring a ready market for your services and 
open opportunities which are closed to the untrained man. 


Send Coupon 
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Every Big Construction Job 


67 3 


Mi:st Pass Through the Drafting Room 


Do you realize what that means in the way of opportunity with big pay fo 
Draftsmen? ‘Think of the enormous volume of building operations now going for- 
ward all over the country with the return of peace—the big engineering, construction 
and manufacturing projects that must every one first go through the drafting room 
before the plans are ready for the workmen, 

Never before in this country was there such a demand for skilled draftsmen— 
and this condition is true of European countries in which the destruction of waz 
calls for vast re-building programs requiring the services of an army of draftsmen 
All this world-wide demand means great prosperity for men who become trained 


in draftsmanship. 


$25 to $100 a Week 


All you need is training to be ready to ac- 
cept a call that should mean $25 to $100 a 
week easily earned. You have the same oppor- 
tunity to secure the valuable training in spare 
time at home or by personal attendance from 
the Chicago Technical College that many other 
men had “who are now holding fine positions 
and earning big pay through their knowledge 
of draftsmanship. 


Act Promptly—Now 


The longer you wait, the longer you wili postpone 
the time when you wiil begin to draw a tempting 
salary as an Expert Draftsman. Manufacturers, 
Architects, Contractors, Engineers, Builders, Rail- 
roads and other big empioyers of trained draftsmen 
are ready with the work—when you are qualified to 
handle it, 





Come to the College or 
Train at Home 


Whether you decide to take one of the resi- 
dent courses or to study in spare time at home 
you will have the personal direction of practical 
engineers, builders and architects, who give you 
the benefit of their vast experience and the suc- 
cessiul methods they use in their own work. 
Wo time wasted. Every minute counts under 
men like these—every one a specialist! 

We train hundreds of men by the most modern 
methods «and see them quickly succeed, because we 
give them a technical preparation that not only 
makes proficient draftsmen of them, but also enabies 


them to fill higher executive positions tn big con 
structlon enterprises. There Ils no iimit to you 
progress after you have equipped yourself with what 
the Chicago “‘Tech’’ can give you. 


Drawing Outfit 


Every student of the 
Chicago “Tech’’ Mome 
Study Course in 
Draftsmanship receives 
the drawing outfit — 
set of instruments in 
case, drawing board, 
T square, triangles 
seale, curve, drawing 
paper, pencils, etc., or 
a cash credit in case 
he already has an out- 
fit. These instruments 
are of the same mate 
and sizes as used by high salaried experts in drafting 
rooms of factories, shops, railroads, ete. You use 
them while learning—then take them right into your 
practical work. 


Easy Payment 


Chicago “Tech” training costs you little compared 
to the great benefits conferred, and payment of 
tuition fees may be made in easy installments, if 
desired. This splendid training will soon enable you 
to pay for the course from extra earnings. 


Below, in the coupon, we list our principal courses, 
Just mark X in the ( ) to show which subject in- 
terests you and we will send you full information 
free. Mail Coupon or write today. 





No Extra Charge 


CHICAGO TECHNICAL COLLEGE 


[ CHICAGO, U.S.A 


eo. 


AUTOMOBILE AND 
GAS ENGINE COURSE 


All about automobile mechanism—its con- 
struction, operation and REPAIR—taught by 
mail, You train direetly under_the Chicago 
“Tech’’ automobile experts. Splendid op- 


portunities open now. 


Learn All This ‘n Spare Time 


All about the Principles of the Automo- 
bile: Gasoline Engines: Power Plants and 
Transmissions; Carburetors and Fuel Sup- 
ply Systems: Lubrication and Cooling; Bat- 


teries: Magneto Tgnition; Starting and 
Lighting Systems. aie 
Know How To Fix Troubles 

Most complete instruction in auto repair Address 
work. FEquips you for high pay or to star’ 
a business. Big demand for trained reva'r Cry 


Send the coupon and g°t catalog 
and all information now. 
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Without obligation to me, 
below Also FREE Lesson if inquiry is on Dratting or Plan Reading 
Mark x opposite work in which you are especially interested. 


Architectural Drafting 
Machine Drafting 
Electr‘cal Drafting 
Structural Drafting 
Sheet Metal Drafting 
Builders’ Course 


oe eee eee wnat OOH eee ee het ae ent wawmnne 


Collecs or ITmome Study? 


PROS RRS SRRORHESOSUSC SRR R CRORE CROCE RRR UCR UE OR ORC CR UR EH EE OO REECE CRS SSeeeeeeeseateseeeeeegi 


CHICAGO TECHNICAL COLLEGE 


1145 Chicago “Tech” Building, Chicago 


send your Catalog on subjeet indicated 


[1] Plan-Reading—Rnildings 
t 4 Plan-Reading—Shop Men 
{ J] Estimating 
ti Surveying 
{ ] Autos and Gas Engines 
[ } Aeronautics 


ear rer wast rae eaaeeeeoeoaaneneoer et tran staat neat teense ane ant eeetoeoe eee 


State. 
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A Modern King Canute 


The people who lived in the 
good days cf the wise King 
Canute thought he had the 
power to make the ocean re- 
cede at a mere word of com- 
mand. Today the Bell Tele- 
ohone Company finds itself in 
a position not unlike that of 
the ancient king. Its mere 
word will not hold back an 
ocean of expense. 


Rigid economy and the most 
modern methods of operation 
have made it possible for the 
Bell Company to keep its rates 
at a far lower level than that of 
the commodities which it must 
use in construction and upkeep. 


But it has felt the rising tide of 





One Policy 





One System 


We are giving away thousands of dollars worth of 
viluable presents. such as Watches, Air Rifles, Guns, 
Moving Picture Machines, Musical Instruments, Cam- 
eras. Prirting Presses, Typewriters, Books, Puzzles, 
(ames, Tricks, Toys and Novelties, Rubber Stamps, 

Household Labor Saving Devices, ete. 
das to send your uame and we will send you, without 





Io Money Required 


costs just as certainly as has 
every business and every 
family. 


The one source of revenue 
of the Bell Company is the 
price you pay for service. If 
this price fails to cover fair 
wazes and necessary materials, 
then both you and your tele- 
phone company rust suffer. 


For one year the Bell Com- 
pany was under Government 
control. The Government an- 
alyzed methods and costs; and 
established the present rates as 
just. All the Bell Company 
asks is a rate sufficient to pro- 
vide satisfactory service to 
every subscriber. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED GOMPANIES 


Universal Service 





WE TRUST YOU 


All you have to Af@ia® ; 





anv charze, 20 large beaut‘ful colored pictures or 20 

pickages of posicards, tu scll at 15 certs each. When 

sold send us the monev and we will g*ve you goods of Moving Picture 
your own sejection to the value of $3.00 from our won- Machine 


deri! premium catalog. 


Remember, you get these 


goods as a premium for selling the pictures or post- 


id 
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SF tie wus Spencer Publishing Co. °:%5 Chicago 








cards and send're us the money. 
to pay one cent for them. 

By ¢antinwing the sale of our gands you ean earn a magnificent 
bicyele ard many other expensive presents. Send in your application 
at onee, stating whether pictures or posteards are preferred and we 
A will iminediately send you the first lot. accompanied by our catalog 
# to select your premium from. 


You do not have 


Dept. 
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HELIUM GAS WAS TO AID IN 
BOMBING ENEMY 


Some of the secrets regarding the pro- 
duction of helitm, the non-inflammable bal- 
loon gas which was developed and pro- 
duced in considerable quantities during the 
war, were aisclosed recently by a statement 
based on a_ memorandum prepared by the 
Bureau of Steam Engineering. In part the 
Statement says: 

“If the war had lasted until Spring, the 
British and American Governments would 
have sent helium-fiiled rigid airships over 
strategic points in Germany, each capable of 
dropping a total of ten tons or more of 
high explosives, either in a single tremen- 
dous discharge, or in a number of smaller 
ones during its passage over ‘a fortress or 
city. These airships would have carried 
batteries amply sufficient to repel airplane 
attack. 


“The success won in producing helium 
has resulted in the War and Navy Depart- 
ments allotting funds for the production of 
the gas on a larze scale for the use of the 
military and naval service. It is expected 
the plant will be in active operation in 
a few months. It draws its raw material 
from a natural gas field which is the largest 
and richest in helium now known in the 
world. A ten-year lease of this field is held 
by the Government for practically its entire 
output. During the war this helium gas was 
camouflaged under the name of ‘Argon,’ 


“Since helium is noninflammable,” said 
the statement, “an observation or dirigibie 
balloon filled with it cannot be destroyed 
by incendiary bullets. The only effective 
method of attack would be by driving an 
airplane bodily thru the great gas bag. With 
the fire risk eliminated, the rigid airship or 
Zeppelin will hence be one of the most 
powerful weapons known. 


“Just prior to the armistice a shipment 
of 150,000 cubic fcet of helium was sent by 
our Government to Europe. The problem 
of an ample supply of helium has, there- 
fore, ‘been virtually solved by American 
energy and resourcefulness. This shipment 
was made in a relatively brief period after 
contracts were made for its production. 


“The high military value of helium was 
recognized by the Allies in the early stages 
of the war, but it was not until the United 
States began hostilities that methods for 
obtaining the gas in serviceable quantities 
could be devised. Helium is a component 
of natural gases, and the quantity of the 
richest helium-bearing gases which the 
British used for their early experiments 
was relatively very poor, having only one- 
third of 1 per cent of helium. 

“Prior investigation indicated, however, 
that there were in this country deposits of 
natural gases far richer in helium than any 
known to exist in the British Empire. 


“The result was that the Bureau of Mines 
made contracts with the Linde Air Prod- 
ucts Company and the Air Reduction Com- 
pany, both of New York, which were oper- 
ating organizations producing large quan- 
tities of liquefied oxygen and nitrogen, and 
were hence especially fitted to undertake the 
production of helium, which is obtained by 
the liquefaction of the other components of 
natural gas, leaving the helium free. 


“During the experimental period of this 
work; the Bureau of Mines, assuming that 
the plants designated by its organization 
would soon be in successful operation, ad- 
vised that the experimental work on the 
two commercial plants should be stopped 
The War and Navy Departments, and par- 
ticularly the Naval Bureau of Steam Engi- 
neering, which was concerned with the pro- 
duction of helium, insisted upon a con- 
tinuation of the experimentation of those 
plants. Their judgment was vindicated 
within a few weeks, when it was shown 
that helium could be produced in quantity 
and at a reasonable price by both these 
plants. 
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Free Proof that I Can 
ise Your Pay 


ELECTRICAL EXPERIMENTER 


Sus 


No matter how much you are earning now, I can show you how to 


increase it. 


I have even taken failures and shown them how 


to make $100—$200, and in once case as high as $2,000 weekly. 


I am willing to prove this entirely at my risk and expense. 


ET’S have a little chat about getting ahead 
—you and I. My name is Pelton. 
Lots of people call me “The Man Who 

Makes Men Rich.” I don’t deny it. I've 
done it for thousands of people—lifted them 
up from poverty to riches. 

I'm no genius—far from it. I’m just a plain, 
everyday, unassuming sort of man. I know 
what poverty is. I’ve looked black despair in 
the eye—had failure stalk me around and 
hoodoo everything I did. I’ve known the bit- 
terest kind of want. 

But to-day all is different. I have money 
and all of the things that money will buy. I 
an) rich also in the things that money won’t 
buy—health, happiness and friendship. Few 
people have more of the blessings of the world 
than I. 





[2 was a simple thing that 
jumped me up from pov- 
erty to riches. As I’ve said, 


A Few Examples 


Personal Experiences 


it is to want for money, friendship, happiness, 
health or anv of the good things of life. 

That “secret” surely made me rich in every 
sense of the word. 


Y sudden rise to riches naturally sur- 

prised others. One by one people came 
to me and asked me how I did it. I told 
them. And it worked for them as well as it 
did for me. 

Some of the things this “secret” has done 
for people are astounding. I would hardly 
believe them if I hadn’t seen them with my 
own eyes. Adding ten, twenty, thirty or 
forty dollars a week to a man’s income is a 
mere nothing. That’s merely playing at it. 
In one case I took a rank failure and in a few 





weeks had him earning as 
high as $2,000.00 a _ week. 


Listen to this: 
A young man in the East 


I'm no genius. But I had the 
good fortune to know a gen- 
lus. One day this man told 
me a “secret.” It had to do 
with getting ahead and grow- 
ing rich. tie had used it him- 
self with remarkable results. 
He said that every wealthy 
man knew this “secret,’—that 
is why he was rich. 

I used the “secret.” It 
surely had a good test. At 
that time I was flet broke. 
Worse than that, for I was 
several thousand dollars in 
the hole. I had about given 
up hope when I put the 
“secret” to work. 

At first I couldn’t believe 
my sudden change in fortune. 
Money actually flowed in on 
me. I was thrilled with a 
new sense of power. Things 
1 couldn’t do before became 
as easy for me to do as open- 
ing a door. My _ business 
boomed and continued to 
leap ahead at a rate that 
startled me. Prosperity be- 
came my partner. Since that 
day I’ve rever known what 


Among over 350.000 users of ‘‘Power 
of Will’’ are such men as Judge Ben 
B. Lindsey; Supreme Court Justice 
Purker; Wu Ting Fang, Ex. U. 8S. 
Chinese Ambassador; Assistant Post- 
master General Britt; ULieuw Gov. 
Mekelvie of Nebraska; General Man- 
ager (Christeson of Wells-Fargzo Ex- 
press (‘o.: E, St. Ehno Lewis, former 
Vice-Pres, Art Metal Construction 
Co.: Gov. Ferris of Michigan, and 
many others of equal pruintnence. 


$300 Profit from One Day’s Reading 


“The result from one day’s study 
netted me $300 cash. I think it a 
great book and would not be without 
it for ten times the censt.’°—A. W. 
Wilke, Faulktcn, So, Dakota. 


Worth $15,000 ard Mcre 


“The hook has heen worth more 
than $15 000 ta me.’*—Osecar DB. Shep- 
pard, 1117 EB. Locust St., Decatur, 
Ill. 


Would Be Werth $100.000 


“Tf T had only had jt when I was 
26 years oll. would he worth 
$100,600 odav. Jt is wor h a hundred 
times the priee.’*—S, W, Taylor, The 
Sanie Fe Ny., Milans. Tex. 


Salary Jumped from $150 to $800 


“Since I read Power of Will my 
salary has jinined from S150 to $800 
a inonth.”’—J. F. Gibson, San Diego, 
Cal. 


From $!00 to $3,000 a Month 


“One of our bovs who read Power 
of Will before he came over here 
jumped from $100 a tnonth to $3,000 
the first month, and won a $250 prize 
for the best salesmanship in the 
State,’’—Private Leslie A. Still, <A. 
E, F. France, 
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had an article for which there 
was a nation-wide demand. 


For twelve years he “puttered 
round” with it, barely eking out 
a living. Today this young man 
is worth $200,000. He is build- 
ing a $25,000 home—and paying 
cash for it. He has three auto- 
mobiles. His children go to pri- 
vate schools. He goes hunting, 
fishing, traveling whenever the 
mood strikes him. His income is 
over a thousand dollars a week. 


In a hittle town tn New York 
lives a man who two years ago 
was pitied by all who knew him. 
Irom the time he was 14 he had 
worked and slaved—and at sixty 
he was looked upon as a failure. 
Without work—in debt: to his 
charitable friends, with an = in- 
valid son to support. the outlook 
was pitchy black. 

Then he learned the “secret.” 
In two weeks he was in business 
for himself. In three months his 
plant was working night and day 
to fill orders. During 1916 the 





‘ 


profits were $20,600. During 
1917 the profits ran close to 
$40,000. And this genial 64-year- 


young man is enjoving the pleas- 
ures and comforts he little 
dreamed would ever be his. 


COULD tell vou thousands of 

similar instances. But there’s 
no need to do this, as I’m willing 
to tell you the ‘“‘secret’’ itself. 
Then you can put it to work and 
see what it will co for you. 
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I don’t claim I can make you rich over night. 
Maybe I can—maybe I can’t. Sometimes I have 
failures—everyone has. But I do claim that I can 
help 90 out of every 100 people if they will let me. 

The point of it all, my friend, is that you are 
using only about one-tenth of that wonderful brain 
of yours. That's why you haven’t won greater 
success. Throw the unused nine-tenths of your 
brain into action and you'll be amazed at the almost 
instantaneous results. 

The Will is the motive power of the brain. 
Without a highly trained, inflexible will, a man 
has about as much chance of attaining success in 
life as a railway engine has of crossing the con- 
tinent without steam. The higgest ideas have no 
value without will-power to ‘put them over.’ Yet 
the will, altho heretofore entirely neglected, can 
be trained into wonderful power lke the brain or 
memory and by the very same method—intelligent 
exercise and use. 

If you held your arm in a sling for two years, it 
would become powerless to hft a feather from lack 
of use. The same is true of the Will—it becomes 
useless from lack of practice. Because we don’t 
use our Wills—because we continually bow to cir- 
cumstance—we become unable to assert ourselves. 
What our wills need 1s practice. 

Develop your will-power and money wil) flow 
in on you. Rich opportunities will open up for 
you. Driving energy you never dreamed you had 
will manifest itself. You will thrill with a new 
power—a power that nothing can resist. You'll 
have an influence over people that you never 
thought possible. Success—in whatever form you 
want it—will come as easy as failure came before. 
And those are only a few of the things the “secret” 
will do for you. The ‘‘secret’’ is fully explained in 
the wonderful book ‘‘Power of Will.” 


How You Can Prove This at My Expense 


KNOW you'll think that I’ve claimed a lot. 

Verhaps you think there must be a catch some- 
where. But here is my offer. You can easily make 
thousands—you can’t lose a penny. 

Send no money-+—no, not a cent. 
the coupon and mail it to me. By return mail 
you'll receive not a pamphlet, but the whole 
“secret” told in this wonderful book, ‘““POWER 
Or WILL.” 

Keep it five days. Look it over in your home. 
Apply some of its simple teachings. If it doesn’t 
show you how you can increase your income many 
times over—just as it has for thousands of others— 
mail the book back. You will be out nothing. 

But 1f you do feel that “POWER OF WILLY 
will do for you what it has done for over a 
quarter of a millon others—if you feel as they do 
that it’s the next greatest book to the Bible—send 
me only $3.50 and you and I'll be square. 

If you pass this offer by, I'll he out only the 
small profit on a three-and-a-half-dollar sale. But 
you—you may easily be out the ditference between 
what you're making now and an income several 
times as great. So you see you’ve a lot—a whole 
lot—-more to lose than I. 

Mail the coupon or write a letter now—you 
may never read this offer again. 


PELTON PUBLISHING COMPANY 
30T WILCOX BLOCK MERIDEN, CONN. 





Merely clip 


Pelton Publishing Company 
30T Wilcox Block, Meriden, Conn. 
You may send me “Power of Will’? at your risk. 
I agree to remit $3.50 or remail the book to you in 
five days. 
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Build and Fly An 


Ideal Model Aeroplane 


-- an Accurate Scafe-Duplicate of a Famous Plane 


You can build a perfect Model of 2 famous 
Aeroplane, that will look exactly like the real 
one, and that will rise from the ground or 
water by its own power and fly in the slr. 
lsuild one now; it’s the greatest sport you 
ever had! You can learn a lot about Aero- 
planes; how they are built; operated and 
controlled. Ideal Model Aeroplane Construction 
Outfits make building easy. They contain all 
parts, fittings, materials, plans drawn to scale 
and complete building and fiying instructions. 
You put the parts together and build your Model 
like a rea] Aeroplane mechanle. 


Pick Your Modelfrom These C:I:bratcJ Aeroplanes 


You can get from Ideal Dealers Complete Con- 
struction Outfit: to herild seale-reduetion Models 
of any of these well-known macbines: 


N C-4 (Naval-Curtlss Seaplane). The first 
‘plaue te fly acrass the Atlaniic Ocean. 414% 
ft. Model. Shown helow. 


DeHAVILLAND Battle Plane (DeH-4). The 
fighting ’plane used by tle American Aces 
i the World War. 3 ft. Model. Shown 
Above. 


Curtlss Military Tractor. The ’plane used to 
trsin our Avistors. 3 ft. Model. 

Blertot Monoplane. The first seroplane to 
ernss the English Channel. 3 ft. Model. 
Nieuport Monopisne. <A famous French 
‘plane used in the War. 3 ft. Model. 
Ceclft Peotl Racer. A racing-tvpe seroplane 
with a record for distance flights. 


ideal Model Aeroplane Conatruction Outfits for 
building any of the above Aeroplanes ore sold 
by Leading Tou, Sporting Goods ond Depart- 
ment Stores. Ark for them at your store. Be 
eure wou get IDEAL Modet Aeroplones becouse 
they ore the only onea thot ore true copies of 
octual Aeroplanes, 


Send fo r the Ideal Aeroplane Book 


Tells all shout Ideal Aeroplanes and Flying 
Toys: gives complete descriptlons and 

prices; contalns list of stores where ’ 

you can get them. Get thls 48-page book. *‘ 


Sent Postpaid for 5c in stamps 


IDEAL AIRPLANE & SUPPLY CO. 


Making Model Acroplanes Since 1912 aN 
(G 159-15§ Wooster St. ti 
\ Cor. W. Houston St., New York BAg! Kes 
\) 
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N get Practice 
Fit your .22 with a Maxim Silencer and get 
no end of fun this winter practicing in your 
backyard and basement. 


LENCER 


MAKES YOU 
A BETTER MARKSMAN 
FREE 
BOOK 








It eliminates recoll and all nolse of 
the report. and steadies your aim. 
Direct from Dealer or Factory $5.00. 
Write for Free Book of Stories. 


MAXIM SILENCER CO, 
89 Homestead Ave., Hartford, Conn. 








THE MIDGET SLIDE RULE 
will solve any problem in sddi- 
tion, subtractlon, multiplication, 
division and proportion. A Loge 
Log Scale gives any root or power 
of any quantity. Gives Logarithms, 
HilSines, Tangents, Cosines, Cotan- 

figents and the decimal equivalents 

fxjof fractions to six figures. It is 
gresse and wster proof and will 
give years of service. This rule is 
not to he compared with the paper 
utllity rules which sell for $1.00 
and are put together with paper 
fasteners. It is accurate, simple 
to operate and comparison shows that it is undoubtedly the 
fastest and most complete rule made, Our refund guaran- 
tee protects you fi 0m icss or disappointment. Aan Instruction book 16 

ign twa modeist Metal ‘wiire:Sosted steel)” 81-00% Wits Ort 
isieid, $1.25. Leather Cane SO¢ extra. Send for tatalocos of 

oies. 


yan are nae catished.” sic Gilson Slide Rule Co., Niles, Mich. 













ELECTRICAL EXPERIMENTER 


TELEGRAPHING PHOTOGRAPHS 
FROM NEW YORK TO DENVER 


If you should ask the man in the street 
as to whether or not he knew about the 
new method of telegraphing photographs 
of prominent people and news events. across 
the United States from New York City to 
Denver, Colorado, daily, he would probably 
pasp once or twice and fet it go at tha: 
Probably many readers of technical jour- 
nals are somewhat familiar with the Korn 
system of telephotography, by means otf 
which it is possible to telegraph pictures of 
scenes, personares, etc., over circuits 200 to 
400 miles in length. This, and several other 
systems which have been developed in 
Europe, are not very speedy, however, and 
they have several drawbacks. 

An entirely new system, devised by Mr. 
LeRoy J. Leishman, of Salt Lake Git. 
Utah, is being used daily to transit by 
regular standard telegraph dispatch over 
the Western Union wires, at the usual rates, 
photos of prominent personages and events, 
from New York City to Salt Lake City and 
Denver. By this system the photograph, 
sketch or drawing to be transmitted has to 
be coded. To do this, the photograph is 
placed on what is known as a coding board, 
which resembles a small drafting board 
provided with sliding scales, graduated with 
the letters of the alphabet. It at once be- 
comes evident how a given point on the 
picture can be thus checked exactly by 
taking the reading from a scale passing 
thru the point Horizontally, and then taking 
a secondary reading on the same point, by 
taking another reading on the vertical scale. 
It might be thought that these subdivision 
lines would be numbered 1 to 10, but it has 
been found more scientific and expeditious 
all around to use the letters of the alphabet, 
which gives theoretically 26 letters. How- 
ever, only 17 letters are used, owing to the 
similarity of several of the letters, which 
might be subject to error in telegraphic 
transmission. Not only has the Leishman 
system been worked out to give rapid coding 
and decoding methods, but there are five 
different degrees of shade lines transmitted 
by code, 7. e., special letters which are trans- 
mitted by the use of index letters, so that 
anyone familiar with sketching, such as an 
artist, or even a student at the game, can 
decode the telegram and reconstruct the 
picture. The inventor, altho he is not an 
artist, as he stated in a recent interview, can 
quickly decoce the picture and obtain very 
excellent results. 

To give a clear idea of just how the 
system works, suppose we have a photo- 
graph which is to be coded for transmis- 
sion from New York to Denver. The 
photo is mounted on the coding board, and 
the complete telegram giving the positions 
of the various component points of the pic- 
ture, is completely worked out by a fairly 
expert person in about one hour and a half. 
Then what you get is a string of words like 
this—“bxfas dmegdq,” etc., etc. The aver- 
age photograph, for example a likeness of 
President Wilson, will require a telegram 
containing about 250 words. This may be 
sent by day telegram rate or by night letter, 
in order to gain the lower cost of trans- 
mission. The telegram, of course, is trans- 
mitted practically instantaneously to the 
western city or other point, and the picture 
completely reconstructed in a time period 
corresponding approximately to that for 
coding the picture in the fii_t place. It may 
be thought by the reader that such a pic 
ture would be nothing but a scratchy look- 
ing pen drawing, which would not preserve 
the exact features of a person verv faith- 
fully. But such is not the case. The orig- 
‘nal master photograph is mailed from the 
eastern citv, arriving several days after the 
telegraphed picture has been on exhibition. 
As soon as the master nhotograph has ar- 
rived, it is placed on exhibit side by side with 
the telegraphic reproduction, and it is prac- 
tically impossible to tell one from the other. 


| mitre cutting board and length gauge, steel drill, steel) 
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In This Interesting Contest 


O THE BOY who can think of the most inter- 

esting uscs for tue popular AUTO-WHEEL COASTER, 

for earning moncy and for play, we shall award 
one of our large models absolutely FRE. It’s a 
mighty gencrous prize for a few minutcs’ work. 
And the foilowing elevcn_ vc'uable prizes wiil be 
given to those sending in the next hest uses: 
Camera, Camping Tent, Riess Kit, Scout Knife, | 
Fieetwing Steering Sled, Compass, Iingersoil 
Watch, Axe, Bank, Ciectric Flashlight, Poncho. 


INFORMATION ABOUT CONTEST 


1, Any boy or girl not over 15 years may compete. 
2. Contest wil be judged by three men well- 
known in tie Boy Scout organization. 

8. Write to Business Idea Dept., Buffalo Sled Co. 
for pamphlet explaining the Contest, and 
colored catalog telling al] about Auto-Wheel. 

& <Atend of better write names of three Coaster 
Wagon Deaiers in your town. If any carry 
the Auto-Wheel ptt an “*x’’ after name. 


YOU CAN DO [T. Any live boy who knows how 
to get fun and earn money out of a good, strong 
coaster wagcn, has a fine chance to gct the Auto- fi 
Wheel as 2 prize. Here are a few pointers: The 
Auto-Wheel is a wogon for work or play. It’s 
built for etren¢th and Freed. Has rouler hearings, 
steel axles and tires, budy white ash, map.e gear. 


If there’s an Auto-Wheel dealer near you, he’ll : 
gladiy let you see the Anto-Wheel Coaster in his 1 
store, and he’ll give you some good ideas for your 1 
letter. CONTEST CLOSES NOVEMBER 30, 1919, 


HERE’S YOUR CHANCE. GET BUSY. 


Buffalo Sled Co., & 


163 Schenck Street, 
N. Tonawanda, N. Y, 






















In Canada: 
Preston, 








] 
LD | 








Lightning Racer Expert- 
mental Model. ‘This ls 
not a toy. It is a prac- 
tical, scientific Aly lng 
"y model, guaranteed to fly 
hundreds of feet; designed and built from the finest 
selected materials, by Model Experts. This machine 
and our famous '‘Montauk Flyer’ are the ouly Com- 
plete Model Aeroplanes guaranteed to fly 500 ft. aell- 
ing for less than $5.00 ‘Thls model, eblpped with 
Monoplisnes detached, ready and guaranteed to fly, 
$3 79 prepaid. Send stsmps for circular deserlbing 
this wonderful model. 
Blueprints of the following models 1-2 actual size 560 cents post 
paidin U, °. 
Blerlot Racer, files 600 ft Manhattan Racer, files 2000 
ft. Montauk Flyer, files 500 ft. 3 ft. Curtlss or De 
Haviland | Biplane, 75 cents each, postpald. 
HEC Flying Boat guaranteed to rlse from the water and 
fly 500 ft. Two sheets blueprint $1 00 postpaid U. 8. 


HEC AEROPLANE CO.. 300 E 495th St.. N. Y. C. 





Build Your Own PHONOGRAPH 


le’s Easy With Our Help 


A few hours interesting work 
saves many dollsrs and gives 
you a mschine exactly to suit 
your ideals. We furnish motors, 
tone srms, case materisl, blue 
nrints and full instructions. 
Plays any record. You can make 
fine profit building phonographs 
for your friends. 

Write Today for Our Free 
Blue Print Offer. Agents 
wanted for our ready built 
Chorsleons. 


Choraleon Phonograph Co. 


717 Monger Blg., Elkhart, Ind 




























Airplane Workchest, containing aircraft work table with 


hammer, Model Maker’s steel square, screwdriver, sand- 
paper block, 10” scroll saw, together with finest quality 
reed and bass wood, aluminum, silk, para rubher, full 
set of blueprints, directions, and all fittings for bullding 
one 36” Bleriot Model flylng Monoplane. Price $10.00. 
Other UmakeM Outfits 50c¢ to $50, 

R. PRICE, tne. 

Ing, 627 Fifth Avenue, New York 






WwW. 
No. 2 UmakeM Bulld 





You henofit by mentioning the “Electrical Experimenter” when writing to advertisers. 


Www.americanradiohistorv.com 


November, 19] 
¢ 4 


Se 


. ELECTRICAL EXPERIMENTER ony 


“a % 

















“You’ve Gone Way Past Me, Jim!” 


“Today good old Wright came to my office. All day the boys had been dropping in 
to congratulate me on my promotion. But with Wright it was different. 





“When I had to give up school to go to work I came to the plant seeking any kind of a job— 
I was just a young fellow without much thought about responsibility. They put me on the pay- 
roll and turned me over to Wright, an assistant foreman then as now. He took a kinaly interest 
in me from the first. ‘Do well the job that’s given you, lad,’ he said, ‘and in time you'll win out.’ 


“Well, I did my best at my routine work, but I soon realized that if ever I was going to get ahead I must not 
only do my work well, but prepare for something better. So I wrote to Scranton and found I could get exactly the 
course I needed to Jearn our business. I took it up and began studying an hoer or two each evening. 


“Why, in just a little while my work took on a whole new meaning. Wright began giving me the most particular 
jobs—and asking my advice. And there came, also, an increase in pay. Next thing I knew I was made assistant 
foreman of a new department. IJ kept right on eine because J could see results ande cach day I was applying 
what [ learned. “hen there was a change and J was promoted to foreman—at good money, too. 


“And now the first big goal is reached—I am superintendent, with an income that means independence, comforts 
and enjoyments at home—all those things that mzke life worth living. 
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“Wright i is still at the same job, 2n example of the tragedy of lack CT" INTERNATIONAL CORRESPONDENCE SCHOOLS 








of training. What a truth he spoke when he said today, ‘You’ve gone | BOX 6206, SCRANTON, PA. ha 
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‘way past me, Jim,—and you deserve to.” Heads win—every time!” { Explain, mihout obuegting se, how I can quality for the p 
| CELEOTRICAL ENGINEER C)SALESMANSHIP 
Yes, it’s simply a question of training. Your hands can’t earn.the l DElcctric LentingaaaRallweys) (ADVERTISING — 
Tel h Engi CJShow Card Writer 
money you need, but your head can if you’ll give it a chance. [islephone Work Osten Painter ae 
SAL, ilroa rai 
The International Correspondence Schools have helped more than | Mechanical Draftsman CILLUSTRATING 
Machine Shop Practice CL} Cartooning 
two million men and women to win promotion, to earm more money, ,; OToolmaker [J BUOK KEEPER 
| ~=6to know the joy of getting ahead in business and in life [Beit pkg Gone Euite Ascourtne 
joy & g ; | Cisurveving and Mapping one GikArric MANAGER 
° ¢ MINE FOREMAN OR ENGIN ailway Accountan 
Isn’t it about time to find out what they can do for you? HstaTIONARY ENGINEER Cl Commercial Law 
[ RATS Ereiicee Beer ENGLISH 
You, too, can have the position you want in the work of your choice, HARCHIIECE icommon School Gubleces 
C i Math i 
with an income that will make possible money in the bank, a home of ! pect Draftomen Savi SERVICE 5 
e 
your own, the comforts and luxuries you would like to provide your OStructural Engineer FAtromonire OPERATING 
family. No matter what your age, your occupation, your education, | Fasheet Metal Worker - nee | Spanish 
T . RKIOULTURE F b 
of your Means—you can do it! | CHEMIST. C Pealtry ltatsing EC) Italtan 
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Made to Your Measure 
ALLWOOL SUIT 


We make every suit to your 
individual measures from the 
exact fabric you select and 
according to your exact Specl- 
fications. We ship it on ap- 
proval, delivery charges pre- 
paid, for you 
to try on, to 
inspect and 
examine. Un- 
less you are 
well pleased 
with your bar- 
gain your trial 
order will not 
cost you one 
cent. Write 
us today— | 



























Cheose 
from 65 
Beautiful 
Patierne 


Send us a postal today for a 
copy of our big new catalog 
and style book with 65 cloth ig 

samples of the very finest, <€g%ss =z 

high grade fabrics and latest  - 

NewYork andChicagostyles. Our prices will surprise 
you. We guarantee to eave you 45% to 40% or no eale. 


Deal Direct — Save Money 


Any member of your family can take your measures. 
We guarantee a perfect fit. You take absolutely no 
risk. By dealing direct with us, the manufacturers, 
youeave the unneceseary expenses and rrofite of agents 

and obtain the highest grade metropolitan 
tailoring at a wonderful saving. Write for 


Catalog Today — We'll Send !t Free} 





Dept. 27 


G 
Adams at Green St. Chicago, fl. 


BOYS! tk: AT HOME 


The Study of Electricity for Bealnners, 
Dry Batterles. How to Make Them. 
Electrical Circults and Dlagrams. Part |. 
Electric Beils, Annunclators and Alarms, 
Modern Primary Batteries. 

Experimenting with Inductlon Colls, 
Electric Cas Igniting Apparatus. 

Small Accumulators. How to Make and Use, 
Model Steam Engine Deslgn. 

40. Practical Electrics. 

il. Inveniions. How to Protect and Sell Them. 
2, Woodwork Joints. How to Make and Use, 
(3. The Flreman’s Guide to the Care of Boilers. 
(4. The Silde Valve Simply Explained. 

t5. The Magneto Telephone. 

i6. The Corliss Englne and Its Management. 
17. Making Wlreless Outfits. 

18. Wireless Telephone Construction, 

(9. The Wimshurst Machine. How to Make It. 
20. Simple Experiments In Stailc Electricity. 
21. Small Electrical Measuring Instruments. 
22, Electrical Circults and Dlagrams. Part 2, 
23. Inductlon Colls. How to Make Them, 

24. Model Vaudeville Theatres. 

25. Alternating Currents. Simply Explained, 
26. How to Bulid a 20-Foot Bi-plane Glider, 
27. AB C of the Steam Engine. 

28. Simple Soldering. Hard and Soft. 

29. Telegraphy for Beginners. 

30. Low Voltage Lighting with Storage Batteries, 
31. Lieckfeld Cas and Oll Engines. 

83. House Wiring for Etectric Light. 

34. Magnets and Magnetism. 

36. Small Windmills and How to Make Them. 
37. Coliin’s Wireless Plans. Part |. 

88. Collin’s Wireless Pians. Part 2. 


Price 25 cents each, postpaid 


SPON & CHAMBERLAIN 


120 G Liberty Street, New York 
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Tée Oliver Oil-Gas Burner 


makes any cooking or heating atove @ 

stove. Burns coaloi! (kerosene). Cooks, baled 

better, cheaper. Keeps home warmer, 

* You regu.ate flame. No fires ta 

atart, uo dirt. Simple, safe, easily 

put fn or taken out. No damage 

_ to etnve, sts a lifetime. 

‘1 | MONEY -BACK GUARANTEE, 

Mud J. Free literature tells how two gals. 

- ikerosene equals 97 Ibs. of coal, 
AGENTS WANTEO 

| Oliver Oi!-Gag Burner & Machine 

. Co., 1345 N. 7th St., St. Louis, Mo. 

F Western Shipments From Frisco. 


Do away with coal and wood 
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BOOK REVIEW 


Behind the Motion-Picture Screen, by 
Austin -C. Lescarboura. Cloth bound. 
Over 300 illustrations, 420 pages. Size 
64x94 inches. Publisht by Munn & 
Company, New York City, N. Y. 1919. 
The author has attempted to give the motion 

picture public an interesting and_ entertaining 
story of the screen drama and how it is made. 
The work is elaborately ilustrated with scenes 
taken in various “‘movie” studios, and practically 
all the standard types of cinematograph apparatus 
are illustrated and clearly described. A new 
and important feature is that there is one picture 
to every page of text and the story corresponding 
to each illustration is found opposite it. 

The opening chapters tell how the working 
plans of the motion picture are drawn up, the 
essentials of a scenario, the photoplay director, 
the actor, the camera man, how the director 
coaches the actors. The motion picture camera, 
the film and the lens. How battle scenes are 
photographed several miles away. American and 
foreign ‘‘movie’” cameras, close-ups, fade-ins and 
fade-outs, vignettes, double exposures for one film, 
multiple printing of scenes. An interesting section 
deals with the scenery and “props” used in mak- 
ing the wonderfully realistic castles, ships, and 
even whole cities that never existed except in the 
“land of make-believe.’”? A chapter is assigned to 
tricks of the “movie’® screen, including those 
“nerve-racking’ ’railroad collisions. Then we read 
just how the motion picture film is developed, 
printed and checked or censored. The “screen 
reporter” is an interesting personage—he travels 
everywhere, in the airplane, motor-boat and on the 
battlefield. An explanation is given of the talk- 
ing picture, as well as the cartoon “movie.” 

Motion pictures taken on the ocean bottom are 
lustrated and discust, as well as film presenta- 
tions of fish in action. The motion picture in the 
home as well as in business receives the impor- 
tance it deserves, a particularly interesting sevtion 
describing the various tyres of “home’’ camercs 
and projectors, including those util’zing parer in- 
stead of celluloid film. The concluding chapter 
deals with the future of the motion picture, bo’ 
for amusement ani business. The field of the 
“movie” is widening daily; the business man a~l 
salesman use it to show machinery in actual mo- 
tion; tne scientist and engineer find the cire- 
matograph of inestimable value in studying the 
many difficult problems, 





Dena DODD PTD 








CENTRAL STATIONS, by Terrell Croft. 
Cloth covers, 332 pages, 306 diagrams, 
size 55¢x83@ imcnes. Price $2.50 net. 
Publisht by McGraw-Hill Book Company, 
Ine. New.) ork: 


Mr. Croft has here provided a well illustrated 
and very clearly explained treatise on centrzl 
stations, and this work can be confidently recom- 
mended to all those interested in central station 
operation and design. This work is not an ex- 
haustive text book filled with mathematics for the 
professional engineer, but comprises an exception- 
ally clear exposition of all the modern factors 
which influence and concern the design and op- 
eration of light and power stations, and the gen- 
eration and distribution of electric power, whether 
it is for lighting, heating or other purposes. Some 
of the first principles treated on in this work are 
distribution loss and _ distribution loss factors; 
maximum demand and demand factors, including 
demand meters and how they operate, diversity 
and diversity factors; plant factor and connected 
load factor; load graphs and their significance—a 
very interesting and illuminating chapter, written 
so the layman can understand it at last; the gen- 
eral principles of circuit design, including direct 
and alternating current circuits. 


THE ENGINERS’ MANUAL, by Prof. 
Ralph G. Hudson, S. B. Flexible cloth 
covers, 316 pages, illustrated with many 
diagrams, size 474x/7% inches. Price 
$2.00. Publisht by John Wiley & Sons, 
Inc., New York. 


A most useful handbook of mathematical for- 
mulas and tables covering both electrical and me- 
chanical engineering, for the use of draftsmen. 
designers and engineers. The first part of the 
work deals briefly with the various terms and ex- 
pressions encountered in algebra, trigonometrv, 
mensuration of surfaces, both plane and _ solid, 
analytic geometry, differential and integral cal- 
culus, differential equations, complex quantities, 
vectors, etc. 


(Continued on page 680) 
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Get Back 
Your Grip 
On Health 


NUXATED IRON 


Master Strength-Builder 
Of the Blood 


Strong, Sturdy Men 


and Healthy, Beautiful Women 
Helps Make 
3,000,000 People Use It Annually 


Ask: Your Doctor Or Druggist 7) 
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} : d ony, Juet eeud your name and sey: **Seud me [¥ 
DON nie Prounted iu @ solid gold ring ou 10 days’ free 
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Instructions on the 


Electrical Slide Rule 


A eet of concise leseons on_ the 
use of the Electrical Slide Rule 
has been prepared by Mr. Burgess 
in response to many requests from 
those who desire to take up the 
use of this instrument which {is 
invaluable to many electrical men. 


A High Grade Slide Rule 
in a leather case and the 
COMPLETE COURSE OF IN- 
STRUCTION will be eupplied 
at a VERY REASONABLE 
COMBINATION PRICE. We 
have selected the rule test 
adapted for the purpose and 
the lessons will enable you to 
thoroughly understand its use. 
Writs for full information. 


Burgess Electrical School 
745 E. 4°nd St., Chicage, Ul. 
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Adds and no ET ec tie earth saaktgaw ouucem noe 
tipliies with of meta 

Spee of expen- M3 C3 3 ne = Co i celluloid. The 
sive machines, ideal pocket, 
Seven columns capacity, Re- desk or home machine. 
markably simple in con- Order today. The best 
struc‘ion, Nothing to get way not to forget is to do 


out of order, Weight one it now. 


L. J. LEISHMAN CO., Dept. 142, Ogden, Utah 
FOR HEADACHE AND NEURALGIA 
ANTI-~KAMNIA 


TABLETS 


lOc & 25c PACKAGES 
ASK FOR A*K TABLETS 


PARTS AND PLANS 
Of Plaln Model, 75°, M-del A, $1.00. B, $1.50 
Completed Model, A, §1.60, B, $2.00. 


Made Ilke a SKEETER, no other will fly. 
No other can REAT'? z, others Boun die, 
Mate in a_ JIFFY, fiz It lu_the Park: 
Made very NIFTY, strong as Noah's Ark, 


Prepaid—Don't aend atamps. 
NIFTY NOVELTY & TOY CO. Newark, N. J. 


158 Genulne Forelgn Stamps—Mexico War Is- 
sues, Venezuela, Salvador and India 10c. 

Service, Guatemala, China, ete. Only 

Finest Approval Sheets 50% to 60%. AGENTS 

WANTED. Big 72-p. Lists Free. Wo Buy Stamps. 

Fs‘ablished 25 yrs, 

Hussman Stamp Co., Dept. 67, St. Louts, Mo. 


Learn Watchwork, Jewelrywork and 


. A fine trade commanding 2 gond sal- 
Engraving ary, and your services are always 
in demand. Address HOROLOGICAL Department, 
Bradley Institute, Peoria, Ill., for our latest catalog. 
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The Cause of Stomach Acidity 


and Fermentation 
How to Remove It in 48 Hours 


F I were’ asked to sound a health 
| warning that would be of the great- 
est possible benefit to mankind, I 
should say emphatically—‘‘Beware of 
acid stomach.’ Eor acid stomach is the 
cause of fermentation which, bad enough 
in itself, is the forerunner of a hundred 
ills that sap the encrgy and vitality of 
its victims. I venture to say that ninety 
per cent. of all sickness starts with acid 
stomach. Yet the cause of stomach 
acidity can be removed in 48 hours! 


Nature provides hydrochloric acid as 
ane of the digestive fluids, but too 
much of this acid causes fermentation, 
hurries the food out of the stomach, 
and carries the acid all through the 
body. As a consequence, poisons 
(toxins) are formed which are absorbed 
into the blood, causing autointoxication, 
nervousness, mental depression, and 
countless ills of which this is bat the 
beginning. 


Every one of the vital organs in 
time becomes affected—the heart, the 
liver, the kidneys, the intestines, the 
nerves, and the brain all decline, for 
the stomach is the Power Plant of the 
body. Even the teeth are affected by 
acid stomach, for the gums recede and 
pyorrhoea will be the result. 


Stomach remedies only neutralize the 
acid because they are stronger than the 
acid. This ultimately ruins the lining 
of the stomach. The acid being neu- 
tralized is absorbed into the blood only 
to come back to the stomach in greater 
quantities at the next meal. 


How much more sensible would it be 
to attack this disorder at its source. In- 
stead of attempting to neutralize the 
acid after it has formed, why not pre- 
vent it from forming in the first place? 

Superacidity is caused by wrong 
eating, and the remedy must be found 
in the field of the cause—in eating cor- 
rectly. 


The individual sufferer from indiges- 
tion, acidity, fermentation, gas and such 
disorders has not carried his experi- 
ments with food very far. If he had he 
could easily cure himself, in 48 hours, 
as Eugene Christian, the famous food 
scientist, has proved beyond all doubt. 

The reason which led Eneene Chris- 
tian to take up the studv of food in the 





By R. S. Thompson 


first place was because he himself, as a 
young man, was a great sufferer from 
stomach and intcstinal trouble. 


So acute was his affliction that the 
best specialists of the day, after every- 
thing within their power had failed, 
gave him up to die. LEducated for a 
doctor himself, Christian could get no 
help from his brother physicians. 


Believing that wrong eating was the 
cause and that right eating was the only 
cure, he took up the study of foods and 
their relation to the human system. 
What he learned not only restored his 
own heaith in a remarkably short space 
of time, but has been the means of re- 
lieving some 25,000 other men and 
women for whom he has _ prescribed 
with almost invariable success, even 
though most of them went to him as a 
last resort. 


Christian says that all stomach and intes- 
tinal disorders, with their countless sym- 
pathetic ills, are caused by wrong selections 
and wrong combinations of food, and that 
right combinations of food will positively 


‘remove every stomach and intestinal disorder 


by removing its causes. 


No one would think of putting salt into an 
open wound, and yet we do worse than that 
when we keep putting irritating acid-creat- 
ing food combinations into our stomachs 
already surcharged with acid. 


The word diet is one which has an unpleas- 
ant sound—it makes us think of giving up 
all the things we like for those we have no 
taste for. But Eugene Chiristian’s method 
is entirely different—instead of asking his 
patients to give up the things they enjoy, he 
prescribes menus which are twice as enjoy- 
able as those to which the patient is accus- 
tomed. 


Christian believes in good foods deliciously 
cooked—the kind all of us like best and 
which may be obtained at any home store, 
hotel, or restaurant. He says that most of 
tne things we eat are all right—but that we 
don’t know how to combine or balance them. 


Often, one food good in itself, when com- 
bined with another food equally good, pro- 
duces an acid reaction in the stomach; 
whereas cither of the foods alone or eaten in 
combination with some other food would 
have been easily and perfectly digested. 


Unfortunately, each food we eat at a meal 
is not digested separately. Instead, all of 
the foods we combine at the same meal are 
mixed and’ digested together. Consequently, 
if we cct iw> or more articles at the same 
mea! which don’t go well together, there is 
sure to be acicitvy, fermentation, gas, and all 
kinds of digestive trouble. 


At Eugene Christian’s New York office 
there is a constant stream of men and women 
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who go to him for treatment after having 
tried everything else, and rarely are the) 
disappointed in the outcome. Some of the 
results he has attained read like fairy tales. 
I know of a number of instances where his 
rich patrons have been so grateful for their 
restoration of health and energy that they 
have sent him checks for $500 to $1,000 in 
addition to the amount of the bill when 
paying it. 


There have been so many inquiries from 
all parts of the Unitcd States from people 
seeking the benefit of Eugene Christian’s ad- 
vice and whose cascs he is unable to handle 
personally that he has written a course of 
little lessons which tells you exactly what to 
eat in order to overcome the ailment which 
is troubling you. 


These lessons, there are 24 of them, con- 
tain actual menus for breakfast, luncheon, 
and dinner, curative as well as corrective, 
covering all conditions of health and sick- 
ness, including stomach acidity, constipation, 
and all intestinal disorders from infancy to 
old age and all occupations, climates, and 
seasons. They also tell you how to reduce 
and how to gain. 


With these lessons at hand it is just as 
though you were in personal contact with 
the great food specialist, because every pos- 
sible point is so thorough covered and clearly 
explained that you can scarcely think of a 
question which isn’t answered. Yon can 
start eating the very things that will remove 
the causes of your disorder the day you re- 
ceive the lessons and you will find that you 
secure results with the first meal. Many 
people who have suffered for years from acid 
stomach find that their ailment vanishes 
completely in 48 hours. 


If you -would like to examine these 24 
Little Lessons in Corrective Eating, simply 
write The Corrective Eating Society, Inc., 
Dept. 16411, 443 Fourth Avenue, New York 
City. It is not necessary to enclose any 
money with your request. Merely ask them 
to send the lessons on five days’ trial, with 
the understanding that you will either re- 
turn them within that time or remit $3, the 
small fee asked. 


Please clip out and mail the following 
form instead of writing a letter, as this 
ts @ copy of the official blank adopted by 
-he Society, and will be honored at once 


PSSM STEPS SBP oe eee 


CORRECTIVE EATING SOCIETY, Inc. 
Dept. 16411, 443 Fourth Avenue 
New York City 


You may send me prepaid a copy of Corrective 
Eating in 24 Lessons. I will either remail them to 
you within five days after receipt or send you $3. 
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Learn Drafting 


Employers everywhere are looking for skilled 
draftsmen. They are offering good salaries to 
start with splendid chances for advancement. 


Drafting offers exceptional opportunities to a 
young man because drafting itself not only com- 
mands good pay, but it is the first step toward 
success in Mechanical or Structural Engineering 
or Architecture. And drafting is just the kind of 
work a boy likes to do. There is an easy delightful 
way in which you can Jearn right at home in spare 
time. For 28years the International Correspond- 
ence Schools have been giving boys just the train- 
ing they need for success in Drafting and more 
than 200 other suhjects. Thousands of boys have 
stepped into good positions through I. C.S. help, 
but never were opportunities so great as now. 

_Let the I. C.S. help you. Choose the work you 
like hest in the coupon, then mark and mail it. 
This doesn’t obligate youin the least and will hring 
you information that may start you on a success- 
fulcareer. This is your chance. Don’tletitslip 
by. Mark and mail this coupon now. 
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INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 6207, SCRANTON, PA, 
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Explain, without obligating me, how 1 can qualify for the 
position, or in the subject, before which I mark Xe 


MEONAN1OAL DRAFTING ~ SALESMANSHIP 

STRUCTURAL DRAFTING ~ ADVERTISING 

SHIP DRAFTING _ Show Card Writer 

ELEOTRIOAL DRAFTING ~, Sign Palnter 
wey AROHITEOTURAL DRAFTING ie ILLUSTRATING 
SHEET METAL DRAFTING i Cartoonin 
ance tie DRAFTING _ BOOKKEEVER 

IGE DRAFTING __ Stenographer and T 4 

MAOHINE DESIGN Cert. Pubile cone iat 
ELEOTR1OAL ENGINFER | |TRAFF1O MANAGER 
Electrie Ligbtlng and Railways lj Rallway Accountant 
Electric Wiring ‘| GOOD ENGLISH 


Telegraph Engineer \_) Teacher 
Telephone Work Common School Subjects 
MEOHANIOAL ENGINEER Mathematics 






Machine Shop Practice 
|Gas Engine Operating 
,OIVIL ENGINEER 
Surveying and Mapplag 
, STATIONARY ENGINEER 
Marine Englneer 


OIVIL SERVICE 

RaNway Mail Clerk 
AUTOMOBILE OPERAT‘'@ 
Auto Repalring 
PLUMBING AND HEATING 
Textlle Overseer or Supt, 











AROUITEOT (J CHEMIST 
Contractor and Bullder Navigation (8 pantsh 
Concrete Bullder AGRICULTURE French 
Structural Engineer LJ Ponltry Raising |(j1tailen 

Nam 

Present 

Occupation 

Street 

and No. 

City. State 








MATHEMATICS MADE EASY 


The Arcascope—the’ Combination Triangle 
with a Braim—will multiply, divide, figure 
percentage and proportion, solve all problems 
In wigohometry and geometry, draw symmetri- 
cal figures, plot arcs, ete. Superior to any slide 
rule. Simple to operate. Also includes & 
TRANSPARENT TRIANGLE, PROTRACTOR and 
THREE RULES.. Used at Columbia Universlty. 
West Point, U. S. Aeronautic Sehools, ete. Only 85 
cents Postpaid. Order today before you forget. 


Dept. J, L. J. LEISHMAN CO., Ogden, Utah 


BUILD A $100 
PHONOGRAPH 


Assemble your own Phonograph 
Do it yourself easily. 
Have the finest maclrine. 
Astounding saving. We 
give you the phonograph 
secrets. Complete instruc- 
ilons 10 cents. 


ELECTRO MECHANICAL PARTS CO. 
160 N. Wells St. CHICACC 
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The section on mechanics takes up the subject 
of kinetics—velocity, acceleration, circular motion 
and relations of mass and space. This is fol- 
lowed by excellent tables giving the properties of 
various plane sections with formulae fo> comput- 
ing the moment of inertia, radius of gyration and 
distance to center of gravity. There is also a 
very excellent table giving the properties of dif- 
ferent solids. Another table and the accompany- 
ing text cover the calculation and working stresses 
in various shaped beams, the properties of stand- 
ard I-beams, standard angles, channels, etc., with 
fractional differences. 

One of the chapters treats on hydraulics and 
hydrostatics, and practical working formulae are 
given for the flow of water thru orifices, pipes and 
wires. Further sections deal with various proper- 
ties of steam, steam boilers and engines, refrigera- 
tion, heating and ventilation. Thence we come to 
the section dealing with electricity. Only working 
formulas are included in this section, so as to 
make the handbook of the utmost value to the 
practising designer and engineer, who invariably 
wishes to look up the formula and not a long ex- 
planatory text. This section covers electro-mag- 
netism, electrostatics, direct currents, transient 
currents, harmonic alternating currents, with the 
various formulas for computing power factor, 
impedance, current, reactance, etc. The mathe- 
matical relations concerned with the functioning 
of alternating and direct current machinery are 
given, as well as those for transformers and in- 
duction motors. The work concludes with an 
elaborate series of tables giving the values of 
squares, cubes, square root, cube root, etc., of 
numbers as well as logarithms, sines, co-sines and 
tangents; weight of materials, weir and orifice co- 
efficients; channel co-efficients for use in Kutler’s 
formula; properties of saturated and superheated 
steam; and a very excellent and exhaustive table 
giving the conversion factors for translating all of 
the usual and commonly employed electrical and 
mechanical engineering terms, from metric to dec- 
imal equivalents and vice versa. 


FINAL DIGEST FOR WIRELESS STU- 
DENTS, by J. Henstock. Cloth covers, 
88 pages, size 5x 73% inches. Price $1.25, 
postpaid. Publisht by James Munro & 
Co., Ltd., 15 and 60 Brown St., Glasgow, 


Scotland, 

The aim of this manual by Mr. Henstock. 
which has been written from the English point of 
view, is to supply wireless students, especially 
those taking the postofiice examinations in Eng- 
land, with the most pertinent and useful instruc- 
tions and directions, so as to prepare themselves 
for the government examination, which is held 
under the direction of the Postmaster General. 
During an examination for the Postmaster Gen- 
eral’s certificate of efficiency, the candidate is 
often confronted with a radio installation, which 
a great number of superficial faults have been 
purposely made in order to test his knowledge. 
und so by studying such a work as the present 
one, he may provide himself beforehand with the 
necessary information so as to be_ sufficiently 
grounded in radio matters in order that he may 
at once perceive what the trouble or difter_nce 
is in the set placed before him. 

It is necessary for all persons operating a wire- 
less telegraph apparatus on board ships registered 
in the United Kingdom to hold either a first- or 
second-class certificate of «ficiency from the Post- 
Master General, in accordance with article ten of 
the regulations annexed to the International Ra- 
dio-Telegraph Convention. The operator, under 
such conditions, and holding such a certificate, 
must be able to send or receive by sound mes- 
sage in plain language in the International Mcrse 
Code, at a rate of not less than twenty words per 
minute, five letters being accounted as one word 
for a first-class certificate. To hold a_ secona- 
class certificate, the sending and rece’ving spead 
in the International Morse Code is specified at 
from twelve to nineteen words per minute. 

The first part of the book deals with elementary 
electrical problems, such as magnetism, induction, 
etc. The author then proceeds to deal with the 
various salient points in radio-telegraphy installa- 
tions, such as the power set, its princinal compo- 
nent parts and how they function, etc., the method 
of presenting the work being in question and 
answer form such as:—What is the main differ- 
ence between the 5 K.W. and the 1% K.W. 
high tension circuit? What does the primary low 
freauencv circuit consist of? etc. Further sections 
deal with choke coils, fuses, various tvpes of 
kevs, air core chokes, transformers, condensers, 
liggers, high frequency or sliding inductances. 
coupling. aerials, detectors, telephones, emergency 
set, spark discharger, accumulators, faults in ests. 
such as:—O. How do you overcome leaking in 
aerial due to wet weather? O. What would hap- 
pen if the voltmeter were placed in the position 
of the ammeter in the circuit. and the ammeter 
transnosed to the circuit position: normally occu- 
pied by the voltmeter? 


(Continucd on page 682) 
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NEW UTILITY CHEST 


















Quartered Oak or Leather 
covered, designed for ma- 
eons, electricians, mechan- 
ica, plumbers, fishermen, 
Paintera, repairmen, line- 
men, piano tuners, auto 
mechanica, garage and 
home use. Kiln 
dried. Frame joiuts 
lock-cornered. T-ay 
with movable parti- 
tiona that automa-= 
tically raise when 
cheat ia opened. Spe-_, 
cial lock, twelve key 
change. 


Ask for catalog, prices, and name of dealer. 


Sold on ‘Satisfaction or 
Money-back” guar tee 


Union Tool Chest Co, 
Inc., 36 Mill Ste 


Rochester, N. ¥. 


Backbone 


wlth the 

















The success of 
your life depends 
on your 


Health and 
Strength 


In a short time 
you can 



















Automatic 
Exerciser 









(The only one of 
its kind.) 
















Double If you are bat- 
tling with func- 

Your tional weakness 
Strength in any form-—if 


you want to ac- 
qulre 






and improve your "33% 
HEALTH 


More Resisting Power and Vim than you 


ever had. Send for my booklet Life’s Backbone, which 
gives full description of the automatic exerciser—how it 
works, and what it will do for you. Send for lt now. 


PROF. ADRIAN P. SCHMIDT j051 Srosaway, N.Y. 


SKINDERVIKEN 
TRANSMITTER 
BUTTON 


Universal Transmitting 
element for Tele- 
phones, Deaf-phones, 
Detectophones, Wire- 
less work and experimenting. 14,000 Buttons 
sold, every one satisfactory. Price, $1.00 pre- 
paid. Booklet free. 
Satisfaction guaranteed or money refunded. 
Receivers, Induction coils, in stock at cut 
prices. Office open 6 days a week from 9 to 5. 


J. SKINDERVIKEN 


335 Broadway, New York City 
Telephone Franklin 4591 


‘LEARN LANGUAGES 


BERLITZ SCHOOL 


28-30 WEST 34th STREET 
Brooklyn, 218-230 Livingston Street 


Washington, Boston, Philadelphia, Detrolt, Chi- 
cago, Baltimore, Orango, Havana, Rlo de Janelro, 
Buenos Alres, Sao Paola, Cordoba, Parls, London, 
Madrid, Rome, etc., etc. 


FRENCH, GERMAN, SPANISH, ITALIAN, &c., &e. 


By the Berlitz Method students learn not 
only to read and write, but especlally to un- 
derstand and to speak the foreign language. 

TRIAL LESSONS FREE 






































Boys, Build This Car. This nifty 
little car driven by gasoline motor, 
can be built by any boy. Parts are 
furnished by us and are very 
cheap. Send 26c¢ for building 
jans and pricelist of parts ahow. 
how to build thia lad’s car 


35 Miles 
yer hour 


Is Record 
of this 
Car 


SYPHER MFG. CO. 
Warren Street 


SELENIUM CELLS 


_ Made by entirely new process. Highly gen- 
sitive and quick-acting. Suitable for all ex- 
periments. From $5 up. 


Write for. Catalog 


Selenium Laboratories 
Good Ground, Long Island, N. Y. ° 























You benefit by mentioning the “Electrical Experimenter” when writing to advertisers. 
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ELECTRICAL 


ENGINEERING 


The World’s Demand 1s for Electrical Engineers 


You Can Earn From $3,000 to $10,000 a Year 


by making yourself a Competent Electrical Engineer. 


Nliovember., 














Our course of training is thorough and most modern, 








: see nmi JS 
being especially designed for the man whose past educa- OR OL eee > 
tion has been limited and who now wishes to make him- Electricat Engineer 
self a high class Electrical Engineer. Tie Bouive G. Branch Sct! of Enainaarag 
e ° 1 mal Ia eatin. =e = 
The men who get the big jobs are the men who SS Es Sree ae 
understand the principles of electricity and their application. Be Gesnmens Wher 7b md he om ofld wm opue 


~~ rr 








Our Electrical Course teaches in plain, simple lan- 
guage and with easy lessons how to install and 
operate electrical machinery and appliances. 


Your Diploma 












These lessons in Practical Electricity cover 
both Direct and Alternating Currents, high 
potential and high frequency currents, 
and all that is necessary to become a 
proficient modern electrical engineer. 


eee. e 


Complete 
Electrical Library 
Of Ten Modern Books is 


Given Free with this Course 
of Study 


The Joseph G. Branch 


School of Engineering 


Dept. L, 542 So. Dearborn St. 
CHICAGO, ILL. 


SEND FOR COMPLETE CATALOG. 
TESTIMONIALS AND LIST OF 
POSITIONS SECURED 


Complete, Practical Correspondence Courses in 


The Course completely covers the 
field of modern electricty, including 
power-plant work, and includes 
the following subjects, viz.: 


Practical Electricity, The 


Electric Motor, Practical 
Mathematics, Electric Wir- 


ing and Alternating Cur- 
rents, 


Electrical Englneering Drawing and Designing Ingen! 

Mechanical Engineering Power Englneering spt Cone 
Stationary Engineering Power Plant Accounting Marine Engineering 
Mechanical Refrigeration Practical Chemistry Automobile Engineering 
Drafting Practical Mathematles 


: ; _. THESE BOOKS FREE! 
With the Elecrical! Engineering course, you get, FREE, these splendid text books—AlI] Standaro Works 
These books alone are worth more than tbe Price of the course. Eacb book by a recognized authority: 


Practical Electricity _ The Electric Motor Alternating Currents Simplified 
Electric Wiring Practical Mathematics 


I USE THIS COUPON 
Jos. G. Granch School of Engineering 
_ Dept. LZ; 542 S. Dearborn St., Chicago 
Without obligation you may send me information about your Specia 
I Offer on your course checked below: 
i 
I 






Electrical Engineering Mechanical Refrigeration Power Engineering Practical Mathematle 
SRE ep Mechanical Engineering Drafting Power Plant Accountlng Ingenieria Electrica 
ix: bad ne i, p eee A Stationary Engineering Drawing and Designing Practical Chemistry — (Spanish Cource) 
— hemes ican etittcamacreceni Pn Automobile Engineering Marine Engineering 
; Schr a ae ace S. v DEAT Fe Catena tea iatee ee eee era ee ayes « ote AOUV ESS” 46 «. « 5 s-d vin meee eel neo Te oe 
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ADMINISTRATION BUILDING 
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|ARE YOU A PILL FEEDER? 


Are you trying to dope yourself back 
to health and strength with patent 
Inedicine pills and potions? Are you 
one of the hundreds of thousands of 
weakened, sickly, discouraged men in 
the country who have been fooled by 
lying newspaper ads inio thinking 
they could get honest red blood and 
virile manhood out of a pill-box? 

Don't waste your good money any 
longer on so-called ‘‘remedies’’ that 
cost 8 or 9 cents to make and are 
sold to vou at a dollar. There’s noth- 
ing in it—except for the fat purses 
of their unseruputois proprietors— 
and always the possibility of aequir- 
ing some disgusting drug habit that 
will be worse than your present ills. 


Let Nature Restore Your Vitality 


Nature is the one great recuperative, 
revitalizing agent that always can be 
depended on, if you give her half a 
cliaanee te get in her good work. She 
doesn’t deal in dope and drugs; she 

















































IBook Review 


(Continued from page 681) 





SECRETS OF THE SUBMARINE, by 
Marley Fotheringham Ilay. Cloth bound, 
229 pages, illustrations from photographs, 
size 754x3 inches. Price $1.50. Publisht 

| by Dodd, Mead & Company, New York. 


This excellent work is written in non-technical 
Ienglish and tells all about submarines. Readers 
of all classes may thoroly enjoy it, and at the 
same time learn the more technical and predomi- 
nant features connected with their operation and 































\ puts up no prescriptions. But she strategy. The opening chapters deal with the 
aes dee can build you up; free you from your design and construction of ubmarines, and give 
STRONGEORT er Feetone ous te caae Gill us some very interesting comparison figures as to 
ThePerfectMan make up your mind to get well and the buoyancy and also the relative size of the 


submarines of different navies Next we learn 
about the various forms of power plants and mo- 
tive power vwhich are practicable for submarina 
operation. ‘Then follows an explanation of tic 
general equipment, includiag steering gear, diving 
gear, air system, water pipimge System, refrigrerat- 
ing system, heating system and navigating appli- 
ances. 

Chapter five takes up the armament, including 


strong again andthen go about it the right way, ° 

let ine show you how the forces of Nature’ will dig 
out the causes of tbe constipation that may be rotting 
away your body and your brain; how they will relieve 
you of the dyspepsia, indigestion, billiowsness that 
raké@ the tuck out of you and make you worthless for 
auy work; how they will develop your muscles, give 
you the red blood that makes beef and brawn, 
strengthen all your vital organs, and fill you up 
again with the vim, vigor and virility that makes life 
wortb living aud enables men to DO THINGS io the 4 


world. ee torpedo tube and gums and the author distusses. 
STRONGFORTISM | these important features in an interesfing and 
Strongfortism 1s the science of Living Life in Na- non-technical inanner. Next we find a discus- 


ture’s way, and giving the natural forces she has 
Implanted in every human organ’3m the fullest oppor- 
tunity to get in their healing, rebuilding, revitalizing 
work. It makes no difference what your condition is 
now, What brought you to it or how weakened, sickly 
and discouraged you have become. Strongfortism will 
take hold of you and build you up. Strongtortism 
will start you on the road to full-blooded, vigorous. 
virile MANHOOD. I GUARANTEE to improve your 
eonditlon 100 per cent, if you will follow my directions 
for a few montbs. 


Send for My FREE BOOK 


The way Strongfortism built me up into the strong- 
est man in the world; the way it has built up and is 
bullding up my pupils in every part of the world, ls 
stated In plain, straight-forward talk in my_ book, 
“Promotion and Conservation of Health, Strength and 
Mental Energy.”? It shows you how Strongfortism can 
and will do for YOU what it already has done for 
thousauds of other men weighed down by chronic ills. 
You want a copy of this book, You would gladly 
pay good money for lt, if you knew what it contains. 
IT’S FREE. Send three 2c stamps to cover postage 
aud packing and I willl mail you a copy at once. 


LIONEL STRONGFORT 
Physical and Health Specialist 
1076 Stronegfort Instituts NEWARK, N. J. 


———— 


Sy Ts 
5000 MILES 


GUARANTEE 


GOOD-WEAR Double Tread Tires repre- 
gent quality, value, service and satisface 
tion, and ere guaranteed for 6000 miles. 
GOOD-WEAR Tires do away with tira 
| trouble. The fact that we have over 30,000 
} | satisfied customers, apeaks well for the 
wearing qualities and enduring powers of 
GOOD-WEAR Tires and Tubes. 


Rellner FREE with every tire. 
bes are guaranteed fresh stock, 


sion on periscopes and methods of range finding; 
safety devices and how they work; the safety keel 
as applied to submarines and other features com- 
ing under this category, such as the telephone 
buoy and submarine signaling apparatus, including 
wireless telegraphy. 


EVERYMANS CHEMISIRY. by HIE 
wood Hendrick. Cloth covers, 374 pages, 
size 5144x814 inches. Price $2.00. Pub- 
lisht by Harper & Bros., N. Y. 


The author of this popularly written book 
happily combined an extraordinary gift of writing 
entertainingly and with tuthenticity on the matter 
with which he deals, which is usually the excep- 
tion and not the tule in text-book writing. On 
the other hand, the author has shown us that he 
has the courage ‘of his convictions, in that he was 
not afraid to tarry the student reader rapidly for- 
ward as he ‘progresses thru the opening chapters, 
so that by the time the student reaches the tnter- 
mediate Sections of the work, he will wuncon- 
scious|y have absorbed considerable of chemical 
lore, Some of the introductory chapters treat of 
th phases of matter; elements and compounds, 
themical names and phrases, inorganic chemistry, 
air and water; the red-headed halogens; sulfur 
and sulfuric acid; phosforous, arsenic; sand and 
clay; lime and magnesia; iron and steel; paraffins 
and petroleum bodies; olefins; alcohols and some 
relatives; fats, oils and their products; sugar, 
starch and gums: aromatic compounds; coal-tar 
and finished products, etc., etc. The appendix 
contains a special explanatory table of the ele- 
ments, which will be of great help to the general 
reader. It also contains a very useful bibliog- 
raphy of practical chemical books. 

























AVIATION ENGINES—DESIGN, CON- 









Size Tires Tubes Size Tlres Tubes T 1 r ior 
30x3......$5.10 $1.60 84x4......$8.75 $2.60 STRUCTION AND REPAIR, by ae 
B0x3%4.. 6.60 1-75 Stx454.-"10.00 3.00 Victor W. Page, formerly of the A. 
x344.,. 6.7 : x406.c6 LI. ell i 
32x3}4... 7.00 2.00 85x44... 11.60 3.40 S) 9. Cy Uses. Ro WClorm bound, size 
81x4..,,.. 8.00 225 85x5...... 12.50 8.50 514" x 814", 590 pages, 250 illustrations. 
B2x4... 825 2.40 86x5...... 12.75 8.65 a a pee W. Henley Pub 
B3E4icve 8.60 2.50 8 7x5.000.0 2.75 3.73 Publisht by Norman W. Henley Pub- 


lishing Co., New York City, N. Y. Price 
$3.00. / 


The book is unquestionably one of the finest 
and most exhaustive treatises of the subject of 
aviation engines that has ever been publisht. It 
contains about six hundred pages, full of abso- 
lutely valuable data. Not only are the engines 


Send $2.00 deposit for each tire ordered, 
balance C.0.D. Tires shipped subject to 
your examination. State whether §S, S., 

L. (Q. D.), plain or N. 8. is deeired, 
All same price, 


GOOD-WEAR TIRE & TUBE CO. 


£397 Indiana Ave. Dept. 38 Chicago, (iL, themselves discust, but the measurements involved 
i ” ; are covered in a masterly and authoritative 
( fashion. 


Early in the book, the explanations offered are 
of great value to the student. Here the essential 
differences between the single and multiple cylin- 
der engines are explained on a page opposite four 
illustrations depicting the actions which takes place 
within the cylinders. This excellent arrangement 
of reading text and illustrative matter ts con- 
sitently maintained. ; 

The main portion of the book, however, is what 
actually makes no apology necessary for the pub- 


Ove U Ak aloe 


is a fascinating booklet. Ittellshowa 
man accumulated $10,000 in ten years on a 
total investment of $3,000, putting in an aver- 
age of $25 monthly. 

“Playing the Game’’ was originally sold at 


$1.00 per copy, but is now reprinted and we send it 
free to anyone ambitious to achieve financ¥al in- 


dependence. It contains nothing for the man who 
wants to get rich in a hurry, but will be helpful to 
all who wish to save from $5 to $100 monthly and 
invest by a aafe method. 


oe 
Ces rt Co 


141W South La Salle St., Chicago 





lication of the book. 
makes are here covered by, detailed explanations, 
diagrams and photographs in such a manner that 
their individual characteristics and ; 
function are clear to the aviation mechanic ond 
the mechanic-to-be. 


Aviation engines of all 
methods of 


The Curtiss, Standard, Hall-Scott and other 


well-known types of airplane motors are described, 
together with the method of installation, 
and repair. 


upkeep 


(Continued on page 689) 





H by employers everywhere, 





5 per month 


4 ais, stesdy refiebie service. 
% to install and operete. Noelectricai 
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“I'm. now Secre- We 
tary to the Sales : aa 
Manager at $150 a 
per month--on the - 7 5 
road to a big ex-" : 
ecutive. position. | 
NEW WAY speed 
and accuracy, ' 


surely gets a fel-.: A 
low aregular job.” Y 





z 
a 





ae. ¥ 
oars owe “ it 


$25 to $40 Per 


lf You are a Really Efficient Stenographer 





Expert Typists in Great Demand 


Typewrite 80 words per minute or more and you wiil 
druw big pay. Wheiever you are, increased output of 
finished work will bring the big money—good promotions 
—the private secretaryships—eventually the executive 
positions. Stenographers who are real typists are wanted 
Poorly trained in typewriting 
means poorly-paid on pay-day. Expert ability means big 
molley——SUCCESS. 

The trouble hitherto has been that stenographers had 
no way to improve their typewriting. Ordinary methods 
Jeft them stranded with out a 30 to 40 word ability. 
There was no way to overcoine the handicap. 

Now the *‘New Way’’ has changed all this—-it epens the 
door for every stenographer to 4igh speed in typewriting 
—to perfect accuracy—to great caso of operation—to 
promotions and Big Pay. 

Based upon an absolutely new idea—special gymnastio 
exercises for the definite, cultural training of the 
fingers away from the machine! Marvellously successful. 
Ten simple lessons, easily completed in spare time. 
Your daily typewriting improves from the Very start. 
Cost low. Blnding guarantee—no pay retained unless ex- 
pected results are fully realized, 

New Way booklet describes thls revolutlonary new system 
in full detail—shows you the way to a transformed abil- 
ity, doubled or trebled salary. Write for it today, FREE. 


THE TULLOSS SCHOOL F 
3531 College Hill Springfield, Ohio 





PROFITS In Winter 
In Large and Small Garages 
Steffes & Steffes Garage, Chilton, Wise., (pop. 1,500) *‘Inceme 
$125.00°*, cost $15.00—Adams Cooper Sales Co., Ft. 
Smith, Ark. (pop. 27,000: Charger 3s 


} **Income per month f; HB 
$120.00—cost $16.00," Alamosa Battery & Starter Co., Alamoaa, 


Colo. (pop. 3.000] “Average income per month $275.00, averege: 


50 R 
BRING YOU BIG PROFITS THIS WINTER 
Smalicash psyment, balance on easy month- 
iy terme HB Absolute Money-Back Guar- 
antee. Rechergee 1 to 86-voit batteriee 
for 106 to l6c each, customer pays 75c to 
$1.60. No burn-outs, no expelsire renew. 
Bey 


AD erect tome temdee 
knowledge required. Pinthisedto a td I we FANS 


your letterhead end malf TODAY [izaiees 


or Informetion. 
HOBART BROTHER COMPANY 
€ Ov, Ohio 
tuceseful Manufacturere Sines 1893 








BRANCH MANAGER WANTED 


hi We furnish full 
stock of goods, advertising matter, and equip store com- 


by old established -Chicago Concern, 


pletely, in good location, all at our expense. We allow 
you to draw out $175 a month and will also pay you 
liberal share of the profits your store earns. Work may 


be started in spare time. 
experience necessary. 


will pay you well from the start. 
today. 
S. LEVY, Manager Dept. 784 


—329 S. Franklin Street 












Ae oa ecieiesd ten elke aa 


No investment or previous 
If you are a hustler and want an 
opportunity to make $5,000 a year, we want you, and 
Send your application 


Chicago, Il. 


Big Band Catalog sent free 


Whatever you need—from a drumstick to 
the highest priced cornets in the world. 
Used by the Army and Navy. 
Send for big eatalog: liberally ill- 
ustrated, fully descriptive. Men- 
tion what instrument interests 

you. Free trial. Easy pay- 
t Sold by leading 
music stores everywhere. 


LYON & HEALY 
67-87 JACKSON BLVD:, CHICAGO 
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THE MAN YOU WOULD LIKE TO BE! 


He has a commanding appearance, a strong personality and unlimited energy. 

His strength is supreme and his muscles are splendidly developed. 

He has broad shoulders, a well-shaped neck, a powerful back, arms of steel and a deep 
full chest. His muscular legs, untiring, give him the energy and the springy step and the 
walk of a youth. He possesses everything you lack and admire. He is a master of men. 


WHY NOT BE LIKE HIM? 


THE MAN YOU WOULD LIKE TO BE, 
never has indigestion, but he can eat what- 
ever he likes, for his stomach can assimilate 
anything. He never suffers from constipa- 
tion, liver trouble, nervousness, insomnia or 
any of the common ailments that most of the 
people have. Neither is he a slave to any 
babits, but he is master of himself. 


ARE YOU MASTER OF 
YOURSELF ? 


You cannot expect to control others or com- 
mand their respect until you can first control 
yourself. 


THE MAN YOU WOULD LIKE TO BE 
does not heed the temptations placed be- 
fore him in daily iife. He does not waste 
his best years in dissipation following the 
ignorant crowd. He takes care of himself 
and reaps his reward. His offspring are 
bound to inherit his qualities. His mind 
and his body are clean. He can do things 
that others cannot do. HE IS A SUPER- 
MAN. 


WHY NOT BE LIKE HIM? 


YOU ARE JUDGED BY YOUR APPEARANCE. The 
world sizes you up by your own opinion of yourself— 
as expressed in your looks, your actions, and the force 
of your ambition. It is the strong, clean-cut virile man, 
the man of tireless energy, that gets to the top. You 
cannot be alert, you cannot have full control of your 
faculties, you cannot have that inexhaustible supply of 
Vitality and energy that means success in life unless you 
have perfect health. Your physical condition is the 
root of your whole life. Build up your body and mus- 
cular strength and you build up your mind and vitality 
and insure success. 


Get a good healthy color in your face, feel strong 
look strong, be somebody—BE THE MAN YOU WOULD 
LIKE TO BE. 


GIVE ME A CHANCE TO HELP YOU. I have helped 
thousands—taken them out of the crowd of physical 
wrecks and turned them into powerful athletes. 1 am 
doing it every day and shall continue to do it, for it is 
my life’s ambition, 


| HAVE TRAINED SOME OF THE WORLD’S 
STRONGEST MEN. My pupils really amount to some- 





a Sac aee . ae body. You can, too, if you will let me take hold of you 

Mie PGS oe ; Sh facie ees ede ot hi : and help you make the most of yourself. You don’t 

know what you are missing by not being an athlete. It 

is a pleasure to feel bubbling over with vitality always— 

EARLE E. LIEDERMAN never to feel tired. Think of it! After a hard day’s 
the Acme of Physical Perfection work—and still feeling refreshed! 
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THE FIFTH EDITION OF MY LATEST BOOK : 


“MUSCULAR DEVELOPMENT” 7. 


EARLE 
HAS JUST COME OFF THE PRESS oo. 
oe LIEDERMAN, 


I have only 100,000 copies on hand, so If you have not as yet read thls interestlng and handsomely Illustrated book, 


by all means send for a copy while they last. This book describes my system of training, and contains 20 full page 7 Dept. 214, 
photographs of myself and of some of the finely developed men and boys whom I have trained. After you have 7 203 B’ N York 
received it, you will be mighty glad you sent for It. 4 way, iNew Lor 


) WANT EVERY ONE WHO READS THIS PAGE TO SEND FOR A COPY OF THIS BOOK, for I want to 


make you the man you would like to be. oo Dear Sir:—I enclose herewith 

Simply tear off coupon and mail to me with 10c, stamps or coln, to help pay cost of wrapping, _10c for which you are to send me, 
postage, etc., and you willl receive your copy promptly. The sooner you do this, the quicker I can get this vg without any obligation on my _ part 
book to you, so TEAR OFF COUPON NOW—while it is on your mind. 7 whatever, a copy of your latest book 


“Muscular Development.” (Please write 
# or print plainly.) 


EARLE E. LIEDERMAN “tune ccc 


203 Broadway Dept. 214 New York City Lf Address (eee oe iaial SeeR Rue let ane ener ee 


= or i 
OUUTTUTTETA CUTTS City. sees. ee es 
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Who wants to be | 


a good Boxer? 


Suppose you are walking with your mother, 
sister, or best girl, and someone passes a slighting 
remark, won’t you be ashamed if you eannot take 
her part? Well, can you? 


Or suppose you remonstrate with a man for 
stiiking a sinaller man, and the bully turns on you. 
Can you hold your own? Wouldn’t you like to? 

Or, if one of your pals says, ‘Come, put on the 
gloves and have scme fun,” can you do it, and get 
any “fun” out of it? 


Less than 2 per eent of all men and boys know 
anything about the art of self-defense. That means 
when the test comes, less than 2 per cent are ready. 
Wouldn’t you like to learn to box easily and quick- 
ly at half the usual cost? . 


Marshall Stillman has developed a unique *Short- 
hand Method” of teuching Boxing. You can learn 
the fundamentals in six lessons and ean outbox 
oldcr and stronger opponents after two weeks’ 
study. His original principle has enabled him to 
tcach professional boxcrs dificult blows and guards 
they eould not learn by the old method. Professor 
Mike Donovan, former imiddle-weight champion of 
the world, who taught for thirty years at the New 
Vork Athletie Club, cndorsed this ‘Shorthand 
Method,” and helped prepare the lessons we send 
you. Boxing instructors and Y. M. C. A. physical 
directors are taking the course to use in their own 
work. Thousands of men and boys in this country 
‘and Canada,—boys as young as 12 and 15, and men 
as old as 50 and 60 have taken the course both for 
the boxing instruction and to keep in good physical 
condition and develop eonfidence and self-reliance. 
. It is the first time boxing has been successfully 
taught by mail, and it is only possible beeause 
Marshall Stillman starts with movements you are 
familiar with—holding out your hand for a eoin. 
the breast stroke in swilnming, ete. The first thing 
you know, he has Ied you into striking eorrect 
blows with both hands, putting the body weight be- 
hind them, guarding, ducking, feinting, ete. He 
teaches you the rudiments in front of your own 
mirror, before you face your first opponent. When 
you finally meet an opponent, you know how to 
hit him, what to expect in return, and how to 
guard against it. 


The special introductory price of the new Home 
Study Edition is less than you would pay for a 
single term of lessons by the old method. We will 
include, until further notice, “Three Rounds of 
Shadow Boxing,” 8 Jiu-Jitsu, or bone-breaking 
holds and releases, and § holds in standing wrest- 
line—how to disarm a man, how to get out of 
dangerous holds, how to guard against a kick for 
the stomach, ete.—-and also a complimentary copy 
of Mike Donovan's famous book, “The Science of 
Boxing.” There are 175 illustrations in the eourse. 


Frankly you don’t believe that you can learn all 
these things by mail, do you? All right, we will 
take you on your own ground, we will send the 
course on 5-day approval, with the understanding 
that if you keep it you pay $5, but if you do not 
want it, you can return it on the fifth day, and end 


the matter. Simply fill in the coupon—we will do 
the rest. 


Free Approval Coupon 


MARSHALL STILLMAN ASSOCIATION 
Suite E-ll, No. 461 Fourth Ave., New York 


You may send me at your risk, on 5-day ap- 
proval, the complete Marshall Stillman ‘Shorthand 
Method’’ of Teaching Boxing, including all of the 
instruction described sbove. I agree on my honor 
to either return the lessons on the fifth day after 
receiving Same, or else send you $5 on the fifth 
day in full payment for the complete course. 
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Churcn Sermon Heard Over One-lHalf Mile 
(Continued from page 636) 


played on the violin could be heard easily 
for half a mile. Preaching from the pulpit 


can be heard distinctly for the same dis- 
tance, 
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~~--Regular Magnavox 
plug 


N. Burglund, radio and electrical engineer 
of the concern manufacturing the Magna- 
vox. Referring to the diagram herewith, 
we see that this remarkable sound-repro- 
ducing instrument is of ‘the electro-dynamiz 


Mognavor W9 2 


Reguior MOGlQVOX 


Plug Flug 


= 6K bor 64 Lt 


Amphifier Special Plug 


_ WIRING DIAGRAM SHOWING CONNECTIONS 
FOR 4 MAGNAVOKES & AMPLIFIER. 


Regular Magnavax eit 
PIG 





Magnavax W?S 


Sectional View of the “Magnavox”? Loud-Talking Amplifier. 


This installation was a special test con- 
ducted by the Signal Corps, U. S$. Army, 
under the personal supervision of Dr. B. W. 
Burglund. 


The amplifier is so constructed that one, 
two or three steps may be used. The cam 
switches on the Bakelite panel are as fol- 
lows: MM. master switch, controlling all 
currents; 1, 2 and 3 are respectively steps 
of amplification; R, special switch for “cut- 
ting in” a radio winding into the first step 
and cutting out the voice transmitter. Two 
binding posts are provided for attachment 
to any radio detector or telephone circuit. 

In the circuit diagram are shown the 
four Magnavoxes (two for each tower) 
and a small 6-volt storage battery for ex- 
citing the magnetic helds of each Magna- 
vox. This is not necessary unless the Mag- 
navoxes are so far away from the ainpliher 
that the drop of voltage would seriously 
weaken the fields. 

For the sake of portability, special plugs 
are furnished for connecting to Storage 
battery transmitters and plate battery (600 


volts), They are not shown in diagram, 
but attach to the front of the amplifer. 


Description of the Magnavox Reproducer. 

The following details of the interior 
mechanism of the Magnavox reproducer 
are available thru the courtesy of Dr. B. 





View Showing Pole Pieces and Diafram 
of the Magnavox Sound Amplifier. The Dia- 


‘about 


type, and in this respect differs from the 


usual telephonic devices intended for re- 
production. of speech. The ordinary tele- 
phone receiver operates on the electro- 
magnetic principle, wherein variations in 
the magnetic field act upon a flat iron 
diafram about two inches in diameter, 
causing the diafram to be attracted and 
repelled alternately, so as to cause it to 
vibrate. The vibrations ef the diafram in 
the well-known manner give rise to aif 
vibrations corresponding to the originating 
voice waves at the transmitter end of the 
circuit. 

In the Magnavox, the principle ts eleetro- 
dynamic, and the diafram is not acted upon 
directly by the magnetic flux from the 
electro-magnet. Instead, a minute insu- 
lated wire coil is placed in a small air gap 
js inch long between the pole- 

(Continued on page 686.) 
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Flolds and preserves 12 issues, each of which can 
be inserted or removed at will, without tools. Will 
keep your magazines perfectly for all time or just 
preserve them like new till you bind them perma- 

| nently, Made of heavy material, extra 6 5. 
suitably lettered in gold. Cc 

Add postage for 2 Ibs. 


i strongly reinforced at the back and 
Experimenter Pub. Co., loc. pesarrment 233 Fulton St., N.Y. 







covered with handsome green cloth, 
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AMELS supply in a lavish way every- 

thing you ever hoped to find in cigarettes! 
Camels are so unique in quality, in flavor, in 
full-bodied-mildness, in refreshing satisfaction 18 cents a package 
that you should not delay your pleasure.an COMME. -y where in scien: 


e ° titically sealed packages of 20 cigarettes; 
t 

instant! Try Camels out to the timit— or ter packages (200 cigarettes) in a 

Blassine-paper-covered carton. We 


5 7 ' £ 1 mmend this carion f h 
then compare them with any cigarette in the Blise or oHeS suas 'y or WARN jou travel 
world at any price! 


Quality alone would make Camels distinc- 
tive. But, behind quality is Camels expert 
blend of choice Turkish and choice Domestic 
tobaccos. This blend is a revelation to 
cigarette smokers! You'll prefer it to either 
kind of tobacco smoked straight, it is so 
mellow, so delightful. 


Prove conclusively that Camels are made to 
meet your most exacting demands; that you 
can smoke them liberally without tiring your 
taste! And, know yourself that Camels 
leave no unpleasant cigaretty aftertaste or un- 
pleasant cigaretty odor! 


Quality will make you keen for Camels! 


R. J. REYNOLDS TOBACCO COMPANY ey 


5 ‘ 


Winston-Salem, N. C. TURKIS 


A CIGARETTES: - 
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| Earned 
$2200 
in 


Four Months 
This is Richard A. Olaham 


Mr. Oldham wus tel graph operator for 
the lliinois Central Raiiroad for twenty 
years. He is fifty-eight years old. Oneday 
he read one of my advertisements and the 
possibilities of making money in Auto Tire 
Surgery business. In a few weeks he had 
purchased and installed a Haywood outfit. 
A short time afterward he wrote us that his in- 
come in four months was as much ag it had beenin 
Two and One-Half years as Telegraph Operator. 







" SURGEONI 


7 Make $2,500 to $4,000 Per Year 
7 Giving New Life to Old Tires 
i A Haywood Tire Sur- § 
geon can do more with old | 
7 tiresthan was even dream- F 
/ cd before the war. By the 
Haywood Method a Haywood 
Tire Surgeon can give 4,000 
to 5,000 more miles of new life 
to a tire that two years ago would 


have becn thrown on the junk pile. 
And it’s easy to learn. fF 


Stations are Needed @ 


Everywhere 


20,000,000 tires wearing down everyday. By Tire Surgery you 
He can quickly repair, rebuild and give new life to tires seemingly all worn out. J 
Me Cuts, gashes, tears, bruises, broken fabric, every kind of an accident that 
me can happen toany tire, insice or out, you can repair and save for long 
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/ service. The chance to make money is simply wonderful. kx 
a we) @ oe 
$2,500 to $4,000 a Year is Possible 
| If we told you all the truth you'wouldn’t believe it. You would LS 
a say, “it i3 too good to be true.” Put you.can see what a great field there is -> Yur 


_ for Haywood Tire Surgery Stations—for this better way. 


ia gmap, Serd Today for My Free Book tae 
LN 


a 


I have ready to mail you the day 
Iget your request,a fascinating 
book—all about tires—how 
me torepairthem bythe Hay- § 
Ww. wood Method—howto § 
@. start in business—how 


M. HAYWOOD, President 
HAYWOOD TIRE & EQUIPMENT CO. “@ to build up trade— 


1210 Sapitol Ave. indianapolis, Ind. ¢ whattocharge. In 48 
to72 hours you can have 


DEAR SIR: Please send me by return mail your % the whole proposition right 
free book on the new Haywood Tire Surgery Method @ in front of you. Use 
and the details of your free school of tire repairing, @, Covpom at the left. 


% M. Nlaywood, Pres. 








Name % Haywood Tire & } 
A Co. | 
A 1210 Capitol Ave. 
ddress__ 4 + {Indianapolis 
Oy Indiana 


——__ 


BATTERY CHARGED AT HOME 


Do it yourself. Save money and keep battery at highest eF-Ficiency by getting a 


NEW F-F BANTAM BATTERY BOOSTER 


This 8 ampere rectifier charges any 6 volt storage battery from 100 to 130 volts 60 cycle, 
Alternating Current Lamp Socket and at an expense equal to burning an electre lamp for 
a few hours. 

Simple—safe—sure acting. Infusible and long wearing carbon elec- 
trodes rectify the current. This new size I'-F rectifier already wonder- 
fully popular—light in weight—10 lbs, complete ready for shipment— 
includes ammeter and battery clips. Get one and enjoy immunity from 
battery troubles. : 

Send check for prompt shipment by Express. For parcel post include postage 
and insurance charges. F 

Also F-F rectifiers of larger capacities as well as Charging Rheostats that 
operate from Farm Lighting Plants or Direct Current Service 


Ask for Circular No. 12 


THE FRANCE MANUFACTURING CO., Cleveland, Ohio 






















Model Airplanes ~— 


oy nocked-down scale 
models of new machines, parts, fittindgs,and supplies. 


Wading River Mfg.Co. G72 Broadway, Brookiva, N.Y 
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| Onechalf Mile 
(Continued from page 684) 
pieces of the powerful electro-magnet, 


which pole-pieces are magnetized North 
and South, fora in the accompanying 





drawing. Ni&permanent magnets are used 
in its makeAip. As the fluctuating or al- 
ternating Currents from the microphone at 
the distant end of the circuit (or else the 
oscillatory audio-frequency currents com- 
ing from an audion amplifier) are past 
thru this small coil attaching to the dia- 
frarn, the coil is acted upon by the power- 
ful magnetic field between the pole-pieces 
ln such a manner as to be either repelled 
or attracted alternately (up and down) in 
a rapid manner, and at a rate correspond- 
ing to the voice wave pulsations. The 
movements of the small co.) are, of course, 
immediately communicated to the diafram, 
and it is attached firmly to the latter, and in 
turn the movements of this diafram set up 
powerful air waves which issue from the 
sound amplifer horn attached to the in- 
strument, and which is shown in one of 
our photographs. The odd shape of this 
horn has a special bearing on the acoustic 
quality and sonority of the sound waves 
its sponsors claim. The upright poles of 
the electro-magnet have one-inch round 
cores of annealed Norway iron, the pole- 
pieces and yoke members being of similar 
material, The magnetizing coils consume 
a very small amount of current, or about 
25 watts, and they are supplied to operate 
on 6, 8 or 18-volt D.C. from battery, as de- 
sired or on 110 volts D.C. 

Contrary to the general opinion, no no- 
ticeable effect is caused in these speech 
reproducers when the latter current is used, 
due to the commutator ripple, owing to the 
high impedance of the windings, which 
smoothes out the pulsation so that they are 
not noticeable at all. Another very in- 
teresting fcature of the Magnavox, which 
its inventors have ascertained after careful 
research on the acoustics of the instru- 
ment, is the diafram. As is well known, no 
phonograph or talking machine with a 
small diafram can be capable of producing 
the full sonorous quality of the average 
voice, such as a baritone, and particularly 
the music from string or wind instruments 
of the medium or lower tonal register. 
This is because of the fact that the smaller 
the diameter of the diafram the higher the 
natural period or pitch at which this dia- 
fram will vibrate; the greater its diameter, 
within certain limits, of course, the lower 
the natural period or pitch of the diafram 
and the more quality will it give to the 
average class of music, especially vocal or 
instrumental -eproductions in the baritone 
or base register, for example. So the ex- 
perts who have designed the Magnavox 
found that wonderful results were obtained 
by using a large diafram; in fact, it meas~ 
ures three and one-half inches in diameter. 
The diafram is neither of iron nor mica, 
but of German silver, and, furthermore, it 
is not flat, but has a double ogee groove or 
rib prest into its surface a short distance 
from the outer perifery. This helps to 
stiffen the diafram, and together with the 
peculiar properties of the material with 
which it 1s made, also tends to nullify any 
effects of natural period vibrations of the 
diafram itself. 

It mav be imagined from what has been 
said before that the new sound, music 
and speech reproducer must be used with 
an audion or vacuum tube amplifier—but 
such is not the case at all. This reproducer 


(Continued an page 688) 
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THE NEW PROFESSION OF 
DRUGLESS HEALING 


A dignified, pleasant and profitable career 


awaits you in this new, uncrowded field. 


Learn at Home---Earn $3,000 to $5,000 a Year 


Here is your opportunity to qualify at home in your spare time to become a Doctor of Chiropractic 


amd make a big income. No matter where you live or what work you are now dowig, if you are ambi- 
tious our Course in Chiropractic shows you how easily you may achieve financial independence. We give 


you, right in your own home during your spare time, or in class, just the training you must have to succeed. 
@ 


Never before has the demand been 
so great for competent Doctors of Chi- 
ropractic. The day of Drugless Heal- 
ing is here, and the masses of people 
welcoming 
Chiropractic, the science of restoring 
health by means of spinal adjustment, 
as a natural scientific substitute for the 
old outgrown system of “dosing” by 





Read What These Doctors of Chiropatic Say 


“My Charges Are $25.00 for 13 Treatments.’ 


YWmerican University: 

My practice averages ten patients a day, of 
whith many are women. My charges per course 
ave $25 per 13 treatments. The number of treat- 
mrents varies from one to two courses in stubhorr 
«cases. Minor cases take from 6 to 10 treatments. 
 thave your school at heart and will boost it 
‘all I can.—DR. W. H. WEDELL, M.T.D.D.C., 
PAs Xs 


Heartily Recommends Course—Charges $2.00 
per Treatment. 


wmerican University: 

I have no hesitation in recommending your 
seourse in Chiropractic to anyone contemplating 
guch a course, as it is thoroughly practical, well- 
written, interesting and valuable to the new stu- 
dent and a valnahle adjunct to any drugless 
‘healer. I receive $2.00 for all treatments. 
‘DR. ANNIE B. McDERMONTT, N. J. 


everywhere are eagerly 


internal medicines. 


“} Am Proud of Your Chiropractic Course.” 


American University: 

Our regular price for such work is $2.00. Treat 
on an average of about eight a day, and give all 
the way from 12 to 24 t--atments, which depends 
on how obstinate the case is. Some are enred 
with only five or six treatments. I am proud of 
your Chiropractic Course. —_DR. W. H. WOOD, 
Missouri. 


Average 15 Patients Daily—I Charge $1.00 
per Treatment. 
American University: 

I charge $1.00 per treatment; average fifteen 
daily. Each patient never takes less than two 
treatments a week and often one treatinent a day 
for ten consecutive days, and then two or three 
each week. The cases run from 25 to 199 before 
considering themselves well, Your Extension Course 
in Chironractic has been of great henefit. The 
lessons are all based on sound scientific principles, 
and very geod.—L. It. ROCHE, D. C. 


This Is Your Opportunity - 


Get out of the rut and qualify now for this splendid profession that offers such 


remarkable possibilities for making you prosperous and independent. 
Chiropractic will point the way for the attainment of your ambition. 


Our Course in 
Never has 


there been a more opportune time than now, for never has the demand for com- 


petent Doctors of Chiropractic been so great as it is today. 


get started on the road to success. 
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Now is the time to 


Mail the Coupen 
TO-DAY 


Don’t delay. Your chances for huilding 
@ successful career are as great as those 
of any of the others who are succeeding 
in the practice of this great profession. 
just let us give you atl the facts—then 
judge for yourse?f. Mailing the coupon 
places you under no obligation of any 
kind whatever. <All we ask is the onpor- 
tunity to prove to you that what we tell 
you is the ahsolute truth. We have the 
facts ta prove it-—facts which you will 
find mighty interesting. Just send the 
eoupon or a post card for our heautiful 
new illustrated 72-page book and full par- 
ticulars of our remarkahle Free Charts 
Offer. Mail coupon or write today SURE. 


American University 
Manierre Bidg., Dept. 612, Chicago, IIl. 
































Remarkable FREE Charts 


We want men and women seriously intending to take 
up professional careers in Drugless Healing to have 
these charts. Their actual value is $31.50. But on 


F our offer they come free. There are 22 in all, printed 

in colors. Send the enupon below to get all the faets ahout our offer. 
Anatomical and Physiological Charts (with Bound Manual Key) 

Handsomely Lithographed in Lifelike Colors. 

4 Original Compendigraohs. 

5 Illustrative Spir-! Columns. / 

5 Colored Nerve, Pcin Area and Concussion Charts. ; 

22 


Magnificent Charts—Value $31.50—All absolutely FREE. 

















AMERICAN UNIVERSITY 
Manierre Bldg., Dept. 612, Chicago, Tll. 

Without cost or obligation, send me by mail, your 
new illustrated, 72-page hook and your Free Charts 
Offer. 
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ELECTRIC LIGHT IN YOUR HOM 


ELECTRICAL EXPERIMENTER 


iixPENSEELEC TRIC POWER 





INEXPENSIVE 


The wonder of the twentieth century inexpensive. electric power, this is possible with our new 
electric power system, a new ideainelectricity. .With the aid of our instruction and chemicals 
you can make and install a power battery as shown in thé illustration, absolutely safe and sim- 

ple. Stop wasting money on buying batteries, install the new electric power battery. : It is not 

an acid or dry battery, it is a new combination of wet and dry elements which produce electric- 

ity. These batteries are powerful and cheap to operate, they produce a direct current of more 

than20 volts, cheaper than any other form of hattery. ‘They are wonderful for operating all 

kinds of experimental work, for lighting purposes and for many other uses where electric 

current 1s needed. Any user of hatteries knows the value of an inexpensive high voltage 

electric current. These hatteries should be in every home, office, shop and factory, no 

matter how small a current is needed; to reduce or raise the current of the battery, simply 

move the volt regulator on the switch board. ‘The beauty of these power batteries is, that 

they do not evaporate or lose current when not in use, therefore, with every day use recharg- 

ing the battery is necessary about every month or so, it cx2 be recharged at home in a few 

minutes, no electricity or machinery is required for this operation, recharging material can 
usually be obtained around your home or can be bonght for < few cents. These batteries: when 
charged weigh about 84 pounds and if properly installed will last for years. Each battery 
making outfit consists of a completely wired switch bocrd, battery connectors, wire, instruc- 
jtions and plan for making, installing and recharging the battery and complete chemicals, 
Speclal Introductory price, $1.C0, prepaid. Outside the U, S., $1.25.¢ 





E 
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The latest electric fight, no batterles to buy or electric’ ME bills to pay. Anyone can install and oA 
maintain this midget electric light. Safe, simple and inexpensive. No more smoke % 

and smell, no wicks or oil, no chimneys to clean or break, just as safe in the 
barn, garage and clothes closet as in any open ; Yt IN room, always ready for use, 
day or night. A touch on the switch and mae you instantly have a bright 
electric Hght. No matter where you live this hght can be installed. It is not affected by heat or 
cold. Many homes have installed this electric light in their halls, closets, pantries, barns, sheds, 
cellars, garages, etc., with good results. Itis an extreniely useful light which no household should be 
without. The reason for this bright electric light is that the lighting hulb is fitted with a 
drawn Tungsten filament wire which is much more efficient and durable, besides giving a 300% ine 
frease In light as compared with the ordinary carbon lamp. The power system furnished with this lighting 
outfit is somewhat similar to the electric power battery described above. Each electric light outfit includes. 
the following: Complete directions and plans, copper wire, insulated wire holders, knife switch, drop light | 
fixture with socket, friction tape, battery protector, maroon shade, national mazda globe. Our dry battery 
compound, which assists in renewing and supplying the current and our current renewing system with which 
you can renew the current at home without expense. With every day use one recharge usnally lasts two to, 
three weeks. This electric lighting outfit is undoubtedly the most practical and durable electric light of low 


cost and long service ever devised. Special price to Introduce these electric iighting outfits $1.00, prepaid, 
Outside the U.S. $1.25. 


@Mur Guarantee—lit is our intention that every article described above will reach you exactly as described, that 
it will satisfy you perfectly, that it represents full value for the money you paid or we will refund your money. 
Sust to Introduce our new line of goods we are offering them at these greatly reduced pilces. We only have a limited 


aumber of the above described goods at these prices. Order now, direct from this ad. We guarantee safe delivery 
anywhere for additional 10 cents on each item, 


A.B. C. PRODUCTS CO? ?°RNS°N 8" Ss; CHICAGO 
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Battery Charging 
utfits 


For use on 110 volt, A, C., 60 
cycle, single phase current only, 


Fee PAG iSO 
io rate. soates & 68.50 
Boras tes 668 .c6 
sonst sovats 6O 4.50 


All outfits complete with switch- 
board as cut shown. 







Mail $5.00 cash or 
Money Order. We 
will send C. 0. D. 


subject to full exe 


amination. 


MONEY BACK 
GUARANTEE 





‘Canceled Government Contracts 
E This is Your Opportunity to buy new, guaranteed 
I 
7 
60 cycle, single phase, 
ye i 110 volts 
i 1 / H. ° ae C5, 60 
nt /4 
WRITE FOR CATALOGUE. BARGAINS IN MOTORS AND GENERATORS. SPECIAL QUANTITY PRICES 
MANUFACTURERS’ DISTRIBUTER 


4) We have secured a large quantity of Small Motors, Generators and Charging Outfits. 

Ay | \.. Electrical Apparatus of Standard Manufacture 
1750 R. P. M. 

cycle,single phase 
WASHING MACHINE MOTOR 
320 POLYPHASE MOTORS nim. ‘oie? REPULSION MOTORS nex. 
COD geheO SHES 8450 NEW MOTORS ye Hip. $44-50 J Hp. $67 
CHAS. H. JOHNSTON © West End © PITTSBURGH, PA. 









Lae. | This material is new, still in original cases and carries the full factory guarantee. 
INDUCTION 
th a | 1 2 110 or 220 volts, A. C. 5 
er . ALL MOTORS COMPLETE AS CUT 
1750 R. P. M. 
Buitable for oper- 
ating Smell Com. 
pressors, 8] 890 
Grinders, Bottle 
Washers, Lathes 
Drill Presses, ete. 
2H.P. $72.50 64H.P. $102.50 





‘Tne Eastern”? is a Large Achromatic Telescope 
x aa ys MADE UPON NEW 
ea Yao Bea SCIENTIFIC PRINCIPLES, 


H Positivety sucli a2 good Telescope was nevef 
sold for this price before. Eastern Telescopes 
RB a ae IP are mude hy one of the targest ea Oe 
OR RANCH of teitscopes.iu America, we Control eult 
i Mk ‘3 iy brass bound, with 
° Jozed 9 inchss and open over 3 feet in_4 secitons, ‘They are nice 1 
ne pea thices Guaranteed by the maker. Every sojournerin tue country or at, the seaside 
scientl nould certainly secure one of these instruments, and 10 farmer should be withont one. ie aoe y 
resorts § ss beautiful, a ‘Telescope will aid you in taking views, Objects are brought to a with astonis ne 
jut now aay By mail or express, safely packed, prepald, for ouly 99 cents. Our new Catalogue of Watck S, 
Beene ith each order Thi- is a grand offerand you should not miss it. We warrant each te escope jus 
etc., Sent sees y refunded. Send 99 cents by Rexistered Letter, Post Office Money Order, Express Money 


Soe ee eae Pini payable to our order, or your newsdealer_ or s!ore-Keentr wilorder one for you. Whether 


consumer or dealer. send cash with order. To deatecs 6 for Four Doilars. 


EASTERN NOVELTY CO., 67. 172 E. 93d STREET, NEW YORK. 
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Church Sermon 
Wleard Over 
One-ellalf Mile 
(Continued from page 686)’ 






in itself possesses very remarkable ampli- 
fying properties and articulates the spoken 
word very beautifully. It has satisfied the 
most exacting test of the U. S. Signal 
Corps at Washington, as well as many ex- 
perts of the Army and Navy Department: 
who have heard the instrument and tested 
it. The loud talker talks in a very loud 
and clear manner, with no vacuum bulb 
amplifiers attached. It is simply connected 
to a microphone, preferably a special mi- 
crophone designed to be used with it, and 
comprising four standard microphone but- 
tons connected in parallel, all enclosed in 
a single casing. In one test made with the 
instrument in this fashion, using a 12-volt 
battery current, a single reproducer was 
successfully employed to talk to 15,000 peo- 
ple, or covering a sound area equivalent to 
the average city block. In a test made at 
the Navy Department building at Wash- 
ington, D. C., Dr. Burglund successfully 
transmitted the “tick of a watch” so as to 
be heard one-half mile away by experts 
who were listening for it. These tests 
proved very interesting, and also the man- 
ner of carrying them out. Dr. Burglund 
hooked up first one stage of a vacuum 
tube amplifier, and then successive stages. 
When he hooked on one amplifier he would 
ask thru the Magnavox that the listeners 
stationed about one-half mile away lift 
their right arms: to a horizontal position if 
they heard the voice clearly and distinctly, 
and to raise the arm vertically if they 
heard the voice extra loud and clear, which 
was the case when he connected two and 
three stages of vacuum tube amplifiers into 
the circuit with the Magnavox. ‘The am- 
plifying horn used in these different tests 
mentioned has been invariably a 24-inch 
quarter-sawed oak horn of the particular 
curved form as shown in the photograph 
of the instrument. 

One of the most astounding features of 
the Magnavox is that, contrary to what the 
reader may at first believe, it is possible 
when the instrument is talking loudly to 
place the head directly into the horn with 
no uncomfortable feeling of having your 
ear drums shattered, or any rocking of the 
head, as is generally caused by a very loud 
sound, and at the same time you can walk 
away one-half mile and still hear the Mag- 
navox talking to you clearly and loudly, 
and on a quiet day much farther than this 
This instrument has manv hundred uses, 
and one of the applications to which it is 
now being applied is for use on ship- 
board, and the ships being built by the U. S. 
Shipping Board are to be fitted with it for 
the purpose of giving orders from the 
officers’ bridge, or chart house, to the en- 
gine room below decks. This has always 
been one of the most difficult features to 
install on any vessel, especially on war ves- 
sels, where it was imperative that orders 
should be accurately reproduced and heard 
at all times. Due to the peculiar construc- 
tion of the balanced Magnavox microphone, 
which has found wide application in Air- 
plane Radio telephony and the Magnavox 
itself, either of these instruments can be 
used where there is a perfect bedlam of 
noise, such as created by the turbine and 
dynamo running in the engine room, and 
the noise of other auxiliary machinery, 
without there being the least effect on the 
telephonic transmitting and reproducing 
qualities of the apparatus. In fact, in one 
instance, the Magnavox was fastened on 
the reduction gear case of a turbo-genera- 
tor on a war ship. This, we must concede, 
is the acid test of any telephonic device. 
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Book Review 


(Continued from page 682) 


PRACTICAL AVIATION FOR MILI- 
TARY AIRMEN, by J. Andrew White, 
major, American Guard. Cloth covers, 


198 pages. Profusely illustrated. Size 
6144x%9% inches. Price $1.75. Publisht 


by Wireless Press, New York City, N. Y. 

The excellent compilation is designed as a text- 
book for the student of military aviation, and its 
arrangement makcs it highly satisfactory for the 
purpose. The opcning chaptcr is devoted to deti- 
nitions of the various terms which enter into a 
consideration of aeronautical subjects. This is 
followed by a description of the principles tn- 
volved in the design of airplanes for various pur- 
poses. The author states that airplane design 1s 
restricted by opposing essentials which require 
the aerofoil (lifting surface) characteristics and 
velocity to produce either maximum clime or 
maximum velocity. A compromise between the 
two is affected in all airplanes, and he proceeds 
to illustrate these principles in a manner so lucid 
as to require no further explanation to the reader. 

After several chapters of design, construction, 
and assembly of the various types of machines, 
the author enters upon the field of gasoline en- 
gines with which the airplanes are equipt. This 
section of the work is treated in a very complete 
manner, as is the rest of the book. the first of 
these chapters upon gasoline motors is entitled 
“Fundamentals of Motor Power,’ and the state- 
ments made thruout are so clear as to make one 
wonder at the inherent simplicity of motors. 
These chapters on the engines are worth-while 
reading for themselves, even if one be not par- 
ticularly interested in airplanes. Major White 
carries the reader from the single cylinder en- 
gine of antiquity to the ultra-modern, high-pow- 
ered machine which the modern bombing and 
battle-plane carries. 

After these purely constructional details come 
the chapters which deal with the fundamentals 
and tactics of aeronautical manuvering. 


LESSONS IN ASTRONOMY. Revised 
edition. By Charles A. Young, Ph. D., 
LL.D. Cloth covers, 420 pages, about 


350 illustrations. Size 5x7%4_ inches. 
Price $1.60 net. Publisht by Ginn & 
Company. 


There is, indeed, cause for rejoicing at this new 
edition of what may be called the most popular 
book on Astronomy which has ever appeared in 
the English language. But slight changes have 
been made in the text of this new edition— 
changes which were but necessary to bring the 
book up to the second and in line with the most 
modern researches which have displaced older 
theories, 

The book, as a whole, however, remains as it 
always was: an unsurpassedly concise, clear and 
comprehensive text on a subject which should be 
known by all who have any pretentions at all to 
a knowledge of science. ‘The book is particularly 
adapted to the needs of those who desire an un- 
mathematical analysis of the Universe. 

The section on the Moon is particularly inter- 
esting—-more interesting, in fact, than the wildest 
romance that was ever written. This section is 
also of interest at the moment, because of the re- 
cent discussion regarding the motion of the moon 
as prompted by ‘Tesla’s startling revolutionary 
statements. It should be noted that Professor 
Young’s text is based on the strictly logical, con- 
servative theories, 

As to_the appearance of the Earth from the 
Moon, Young is quite complimentary to our 
planet. He says: “It is easy to see that she 
(the Earth) would be a very beautiful object, on 
account of the changes which would be continu- 
ally going on upon her surface—due to snow, 
storms, clouds, growth of vegetation, etc.” 

he entire planetary system is treated in a 
commendable manner. Each planet is thoroly 
considered in its relation to the rest of the Sys- 
tem, and no reader can fail to obtain a thoro 
survey of the field during the many pleasant hours 
that may be spent with the book. 

he stars, comcts and other bodies are also 
treated thoroly. The phenomena accompanying 
comets and nebula are given careful consideration. 
flere it is of interest to notice the divergence of 
Opinion On astronomical subjects by accepted au- 
thorities, as demonstrated by the hypothesis ad- 
vanced by many men for cometary and nebularv 
phenomenons—which have caused so many foolish 
predictions and stupid prophecics among ignorant 
elements of population. 

here “1s a meritorius appendix which includes 
descriptions of astronomical apparata in use thru- 
out the world. The use of these instruments, 
their origin and construction, ate described. The 
appendix also includes a description of the method 
employed to locate a ship at sea, the determina- 
tion of time at sea, and various other problems 
which are well within the realm of astronomy. 
All presented and demonstrated with the same 
clarity that characterizes the entire book. 


(Continued on page 690) 
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Carpentry and 


Contracting 
Flve volumes, 2138 pages and 
more than 400 illustratlons. 
Prepares for Contractor, Build- 
ing Superintendent and Car- 
penter Foreman. Regular price, 
$25.00. Special price, $19.80. 
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Civil Engineering 
Nlne volumes, 3900 pages and 
3000 illustratlons, plates and 
diagrams. Prepares for Civil or 
Structural Englneer, Transit- 
man, Estimator, Designer or 
Chlef Draftsman. Regular price, 
$45.00. Special price, $29.80. 


Telephony and 
Telegraphy 


Four volumes, 1728 pages and 
2000 illustratlons, plates and 
dlagrams. Prepares for Tele- 
phone Engineer, Wlre Chief, 
Exchange Manager, Trouble 
Man or Telegrapher. Regular 
price, $20.00. Speclal price, 
$14.80. 


Steam and Gas 


Engineering 
Seven volumes, 3300 pages and 
2500 illustrations, plates, dia- 
grams, etc. Prepares for Sta- 
tionary, Marine or Locomotive 
Englneer or Fireman. Regular 
price, $35.00. Speclal price, 
$21.80. 
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Law and Practice 


(with Reading Course in 25 
bound pamphlets). Thirteen 
volumes, 6000 pages and 24 il- 
lustrations. Prepares for all 
Bar Examinations. A wonder- 
ful aid to business” men. 
Regular pr.ce, $72.00. Special 
price, $44.80. 


Practical 


Accounting 
Four volumes, 1840 pages and 
800 illustrations, plates and 
diagrams. C. P. A. questlons 
and practical problems. Pre- 
pares for Accountant, Book- 
keeper or Cost Clerk. Regular 
price, $20.00. Special price, 
$14.80. 
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want on the coupon and mail it to- 
day. We will send the books at once, ex- 
press collect, and you can use them just as 
if they were your own for a whcle week. 
If you decide you don’t want to keep 
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These books are written by 
well known authorities — the 
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will help you make more money. 
You can’t fail to understand 
them, because they are written 
in plain, everyday language. 
Thousands of 
diagrams, charts, etc., help to 
make difficult points as sim- 
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Ask OurExperts 


With these books goes free of all 
charge a $12.00 Consulting Mem- 
bership in the American Technical oe: 3e- 
If any question puzzles 
you—write us. Our corps of experts 
and engineers will solve any prob- [| Four rolumes, 1500 pages and 
Ask all the questions you 
want for a whole year. 
ice is absolutely FREE. 
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O matter what kind of 
work you are doing 
now, a set of these 
great home study books will 


quickly fit you for a bigger 
and better paying job. We will 
Oe. sent send any set you select for one 
“uaa” week’s FREE examination, 

and if you want to keepthem 
you pay only the special reduced price— 
at the rate of 50 cents a week. This is 
your opportunity to make more money— 
grasp it NOW. Use these books and a 
little spare time and LEARN TO FILL 
BIGGER SHOES. 
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Six volumes, 2600 pages and 
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Garage Foreman, Automobilo 
Mechanic or Chauffeur. Inval- 
uable to car owners. Regular 
price, $30.00. Spectal price, 
$19.80. 


MachineShopPractice 


Six volumes, 2300 pages and 
2500 illustratlons. Prepares for 
Machine Shop Superintendent 
or Foreman, Foundryman, Pat- 
tern Maker, Too] Designer or 
Tool Maker. Regular price, 
. $30.00. Special price, $19.80. 


Sanitary,Heatingand 
Ventilating Eng’ring 
Four volumes. 1454 pages and 
more than 1400 illustrations, 
ete. Prepares for Sanitary 
Engineer, Heating and Ventl- 
lating Engineer, Master Plumb- 
er or Plumber, Regular price, 
$20.00. Special price, $14.80. 
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Four volumes, 1578 pages and 
more tban one thousand illus- 
trations. Prepares for Archi- 
tectural or Mechanical Drafts- 
man, Regular price, $20.00. 
Special price, only $14.80. 


Electrical Engineering 


Eigbt volumes, 3800 pages and 
3000 illustrations, plates and 
diagrams. Prepares for Elec- 
trical Engineer, Power Plant 
Superintendent, Substation Op- 
erator or Electrician. Regular 
price, $40.00. Special price, 
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Fire Prevention 
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Agent. Regular price, | 
$20.00. Special price, $15.80. 


Money: 


men have after examination, just send us 
$2.00. You can send the balance of the 
special reduced price the same way — $2.00 
each month (50 cents a week). 








Start right now and learn to fill bigger 
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C. W. Birmingham’s earnings for one year were $125 
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[{mployment Service made this possible. We train yo! 
by mail in your own home. Salesmen are needed in 
every business. 
EARN $2,500 TO $10,009 A YEAR 

Cet our FREE book, ‘‘A Knight of the Grip,’' It 
tells all about Salesmanship, how we help our members 
get good positions, how we have successfully taught star 
salesmanship to thousands of underpaid men, both young 
and old 

Write today for FREE book—and line up for a big 
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NATIONAL SALESMEN’S TRAINING 
ASSOCIATION 
Dept. 42S Chicago, Il. UF S. A, 
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of lathe is machinea, Workmanship first- 


class. Fiquipped with wood curning chuck, 
Can be fitted with 3in. face plate and drill chuck as " 
special equipment, Order one today Price $5.00 casa 
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The Consolidated || 
Radio Call Book 


The most needed book 
of the hour. 


This book is, literally, the right 
arm of all organizations and 
persons directly or indirectly 
connected with the ever in- 
creasing radio field. 


Compiled and published for | § 
the express purpose of meet- 
ing a timely and urgent neces- 
sity among radio and steam- 
ship companies, professional 
and amateur radio operators, 
and those having need of au- 
thentic and practical informa- 
tion on radio calls; radio, tele- 
graph and cable rates, special | § 


signals and general radio pro- 
cedure. 
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Every Vessel and 
Land Station Listed 


Every vessel and land _ station | 
is represented and listed in this 1B 
hook alphabetically, according to 
names of vessels or land stations, 
and according to call letters, PRe- 
vision of American coastal sta- 
tions nnder Tl. & Naval control, 
and their new calls. 


That new and great aid to navi- 
gation—the radio compass—is 
explained and is a unique fea- 
ture of this publication and of 
special value to masters of mer- 
chant vessels. 


Contains all calls listed in the new book 


to be published by the Department of 
Commerce. 


Price 15¢ Prepaid 


Consolidated Radio Call Book 
Company, Inc. 
41 Park Row, Room 1420, New York City 


This book also contains the advertisements of prac- 
tically every leading company in tbe radio fteld. 
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MARCONYTS NEW INTERNATIONAL 
CODE, publisht by Marconi Interna- 
tional Code Company, London, England. 
Publisht in four different volumes, cloth 
bound at $19.98, net per volume. 


The Marconi Company is now putting out a 
new International Code in nine of the chief Jan- 
gueges of the world. It is as simple as it is 
comylete, condensing messages to a wonderful 
degree. Not only does it facilitate and cheapen 
communication with English-speaking races, but it 
also pov a means whereby intercommunica- 
tion by letter or telegraphy between people pos- 
sessing no knowledge whatever of the other’s lan- 
guage, for it is sold thruout the world. 

he work is remarkable in its simplicity of 
coding and decoding: it is entirely modern, and 
par excellence in reliability and secrecy. Great 
care has been taken in compiling and binding 
these volumes, so as to reduce to a minimum the 
possibility of mutilation in transit or use, which 
experience has taught will frequently happen. 

In addition, a system is so arranged that by 
means of the numbered words a “secret cipher” 
may be compiled whenever required. Also a com- 
plete glossary of all kinds of useful business 
tables and information is given, including a 
buyer’s guide with a list of the ablest producers 
of all the best known goods, 

Undoubtedly, this new code will find instant 
favor with commercial institutions the world over, 
assisting to a great degree in simplifying much of 


the International correspondence handled at 
present. 





ESSENTIALS OF MODERN ELEC- 
TRO-THERAPEUTICS, by Dr, Freder- 
ick Tincli Strona, 9D. ~ Cloth cover, 
150 pages, 118 illustrations, size 6144x9Y 
inches. Price $2.00. Publisht by Rebman 
Company, New York. 


A new revised edition by the well-known au- 
thority on high frequency and electrotherapeutics, 
particularly the application of high frequency cur- 
rent to human ills, providing a practical handbook 
well illustrated, which proves invaluable and inter- 
csting reading to the electrical student, physician 
and layman alike. Dr, Strong believes in the 
lirst principle, that if one is going to write an 
arttle or a book, it should be above everything 
clse made so intelligible that the average student 
can grasp and understand fully what he is talking 
about without having to assimilate a whole dic- 
tionary of high-sounding medical terms, which is 
not at all necessary, as a perusal of this interest- 
ing manual will at once demonstrate. 


Tn this working manual, which everyone in- 
terested in electro-medicine should read, the au- 
thor explains the modern electron theory of 
matter, as well as the laws and principles of 
clectro- physics, including induction and the in- 
duction (medical) coil. Chapter three treats on 
the subject of physiology from an. electrical 
standpoint and their inter-relations. Chapter four 
treats of galvanism and galvanic currents, in- 
cluding the electrolysis of warts and moles, as 
well as superfluous hair. The succeeding chap- 
ters deal with faradic currents and ther appli- 
cation to vartous ailments, electro-diagnosis, static 
electricity and its application by various modali- 
ties, high frequency currents, and their diverse 
applications for different ailments, the Réntgen 
ray, dental electro-therapeutics, sinusoidal cur- 


rents, light rays, vibrassage and ozone inhalation 
apparatus, 








[oT 


November, 


MOVING PICTURE 
OPERATING 


made simple with 
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700 pages, over 300 illustrations 

Postpaid . ... . . $4.00 

Chalmers Publishing Co. 


Room 600 516 Fifth Avenue 
New York City 
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ROOKS APPLIANCE, 
the modern = scientific 
invention, the wonderful 
new discovery that re- 
lieves rupture will be 
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noxious springs or pads. 
Has automatic Air 
Cushions. Binds and 
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No lies. Durable, cheap 
Sent on trial to prove it. 
Protected by U. S. pat- 
ents. Catalogue and 
measure blanks mailed 
‘ ee eee. free. Send name and ad- 
dress today. 


C. E. BROOKS, 203C. State Street, Marshall, Mich 
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ms or equivalent in £2- or 24-volt bat- 
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500,000 Sold 


STANDARD WIRING 


Will Make You an Expert Wireman 
EARN $30. TO $60. A WEEK 


This year’s edition, completely revised to date, is the only 
accurate book on electric light and power wiring and con- 
struction, from the Fire Underwriters’ standpoint, pub- 


The National Electrical Code, with all its new rules, is 
explained and illustrated. 52 of the latest and simplest 
tables which show, at a glance, just what size of wire 
is needed for any kind and size of lighting or motor 
installation, for any voltage, current and drop desired for 
any system, Direct Current, Alternating Current, single, 
two or three-phase. 


How to install and operate generators, motors and every 
kind of wiring device with diagrams of connections. Spe- 
cial chapters on illumination, House Wiring, Electrical 
Units and their Equivalents. The latest lamp data. Proper 
symbols to use to indicate outlets, etc., ete. 


Also a complete directory of the leading manufacturers 
of officially approved apparatus and supplies necessary 
for any kind of installation. 


350 Pages, Leather Cover, Pocket Size. 
Sent to any address on receipt of $1.50 


H.C. Cushing, Jr., 12 W. 40th St., New York 





You benefit by mentioning the “Electrical Experimenter” when writing to advertisers. 


WWW.americanradiohistorv.com 





1919 


November, 









= 


Popular Astronomy 


Earth’s Atmosphere | 
| By Isabel M. Lewis | 


| (Continued from page 651) | 


Nitrogen and oxygen, which occupy {9 
per cent of the volume of the earth’s at- 
mosphere, have practically no absorbin 
effect on the earth’s radiations, but they do 
strongly absorb and scatter the short solar 
rays in the blue and violct, and, therefore, 
produce the intense brightness and char- 
actertistic blue color of the sky. 

When the stin’s rays enter the earth’s 
atmosphere they are diffracted or broken 
up to a certain extent by passing from a 
rarer to a denser medium. The short bluc 
and violet rays suffer the greatest diffrac- 
tion and are largely lost in the upper at- 
mosphere, while the long orange and red 
rays penetrate to the lower depths of the 
earth’s atmosphere. 

The beautiful sunset hues and the red- 
dish tinge so characteristic of the sun and 
moon when rising or setting is due to the 
breaking up of the rays by the dense lower 
strata of the atmosphere and the trapping 
of the blue and violet rays by the atmos- 
phere. 

Were it not for the scattering and diffu- 
sion of sunlight by the atmosphere the sky 
would always be inky black and the stars 
and solar corona would always be visible 
in the daytime. All! shadows would be 
harsh and as black as the inky sky. 

Without the atmosphere there would be 
no winds, no clouds, no rainfall, no rain- 
bows, no twilight, no beautiful sunsets, no 
living beings. The dry and barren surface 
of our planet would be constantly pelted 
with the meteorites and meteoric dust that 
are now almost entirely consumed by fric- 
- tion with the atmosphere, and only in ex- 
ceptional cases reach the earth’s surface. 
The extremes of temperature between day 
and night would be intense. The blistering 
heat of a torrid day would be followed by 
the frigid cold of an arctic night. 

In our satellite, the moon, we see the 
eatth as it would appear without a protect- 
ing and life-supporting atmosphere—a dry 
and barren waste. 

One effect of the atmosphere on our 
planet is to gradually wear down and dis- 
integrate the rocks and mountains thru the 
action of water vapor and air-currents. 
This disintegration of the rocks is con- 
tinually setting free gases that are to a 
certain extent increasing the atmosphere of 
the earth. Moreover, many stray molecules 
of gas exist in interplanetary space and are 
swept up continually by the earth’s atmos- 
phere in our journeys around the sun. 
These are probably equaled in number by 
the molecules that escape from the earth’s 
upper atmosphere, so that, on the whole, 
the atmosphere is probably neither increas- 
ing or decreasing appreciably. 

The auroral displays, known as the 
northern and southern lights, are electrical 
phenomena of a nature not yet clearly un- 
derstood that are associated with the rare 
gases of the earth’s upper atmosphere. 
They are rarely seen outside of certain 
belts in northern and southern latitudes in 
the vicinity of the north and south mag- 
netic poles of the earth, where they occur 
in great intensity. The lower streamers 
are at altitudes of about one hundred miles 
or less, and the upper streamers reach 
heighths of five or six hundred miles. The 
aurorae are in some way intimatelv asso- 
ciated with the sun spot cycle and never 
occur except when there is unusual activitv 





on the sun in the form of sun spots or | 


prominences. 

There is, indeed, a close connection be- 
tween the conditions of the sun and manv 
atmosnheric effects, stich as temperature, 
rainfall, cloudiness and magnetic storms. 
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How to develop self- 
confidence; 

How to acquire a win- 


ning personality; 

How to strengthen your 
will power and ambi- 
tion; 

How to become a clear, 
accurate thinker; 

How to develop your 
power of concentra- 
tion; 

How to be the master 
of any situation. 
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and such progress is now being made in 
the investigation of the effect of changes 
in solar activity upon the atmosphere that 
it is expected that before long certain of 
the weather effects dependent on the sun 
spot cycle will become largely predictable 
in advance. 

The earth’s atmosphere shares the earth’s 
motion of rotation on its axis, moving east- 
ward with the same speed as the surface; 
that is, at the rate of 1.017 miles per hour. 
At high elevations, however, there is a 
strong tendency for the higher atmosphere 
to lag behind the solid surface of the earth 
and lower atmosphere. 

Were it possible for an aviator to travel 
eastward in an airplane around the earth 
at the equator with the speed of the earth’s 
rotation, 1,017 miles per hour, he would 
circumnavigate the globe and return to the 
same point on the earth’s surface in twenty- 
four hours, but since he would travel in 
the directior® of the earth’s rotation, the 
sun would apparently move westward at 
twice its usual rate and would rise and 
set for him twice in the twenty-four hours. 
If, on the other hand, he should take a 
westward course at the same rate, he 
would, as before, return to the same point 
on the earth’s surface after twenty-four 
hours; but since the earth is now turning 
in a direction ofposite to his direction of 
flying, and at the same rate, the sun will 
move westward at the same rate that he is 
flying and will, therefore, appear to remain 
immovable in the sky during the twenty- 
four hours. 

Were it possible for our aviator to pur- 
sue his journeys outside of the earth’s at- 
mosphere under the same conditions, but 
freed from the effects of the earth’s rota- 
tion, he would find, if he traveled eastward, 
that he would make one rotation with re- 
spect to the sun in twenty-four hours, but 
the same place on the earth’s surface would 
remain immovable beneath him all the time 
since the earth would also rotate eastward 
at the same rate. 

If, however, he should turn and travel 
westward he would make, as before, one 
rotation with respect to the sun in twenty- 
four hours (only in the opposite direction), 
but points on the earth’s surface would 
speed past him at the rate of 2,034 miles 
per hour and he would pass the same point 
on the earth’s surface twice in twenty-four 


hours. 


Interplanetary 
Communication 


By Dr. C. S. Brainin, Ph. D. 
(Continued from page 641) 





still another point of view from which we 
must examine our knowledge of Mars— 
its physical condition. Mars is so much 
further away from the sun than the earth 
that it only receives about forty per cent 
as much solar energy per unit of area. 
Then, too, calculation shows that its aver- 
age surface temperature, therefore, must 
be well below zero, as compared with 60° ee 


-on the earth. There is evidence of the ex- 


istence of an atmosphere, tho extremely 
tenuous, for small clouds are seen at rare 
intervals and someumes the entire disk Js 
obscured by a haze. It is of the greatest 
importance to ascertain whether this is 
water vapor, as on the earth, or not. The 
presence of water vapor on a planet is the 
ste qua non of our kind of life. The evi- 
dence here is again contradictory. The 
two famous American astronomers, Keeler 
and Campbell, have failed to discover any 
traces of it with their spectroscopes, but 
more recently Lowell’s successor at Flag- 
staff has announced affirmative evidence. 


We must bear in mind that negative results | 


are never as certain as positive ones, but in 
any case the amount of water vapor neces~ 


' sary to produce the polar cap phenomena 
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which have been observed on Mars is very 
small, indeed, at the low temperature which 
prevails there and might be absolutely in- 
adequate to support human life; the spring 
decrease in the polar caps may be due to 
sublimation and not to fusion. 


The final possibility is Venus. Here we 
know that water vapor is present in abund- 
ance, for the planet is always wrapt i a 
heavy, cloudy atmosphere, the nature of 
which the spectroscope has divulged. The 
surface itself cannot be observed. There 
is some doubt as to whether the daily rota- 
tion period is about the same as the earth’s 
or equal to Venus’ year. In the latter 
case, it would always turn the same face 
toward the sun and there would be a great 
difference in temperature between the two 
faces, while along their boundary there 
would undoubtedly be a region with a mod- 
erate, habitable climate. In the case of 
the shorter rotational period the conditions 
on Venus would be much like those of the 
earth, but the average temperature would 
be higher. 


It seems to be the opinion of most 
astronomers that of all the fellow planets 
of the earth, Venus is the most likely planet 
to support life, but, certainly, no evidence 
of it exists. In the case of Mars, we can 
only say that IF the observations of the 
“canals” shuld be established beyond the 
preadventure of a doubt, we would be safe 
in drawing the conclusio.. that life really 
exists there. As the matter stands to-day, 
there can be no doubt in the mind of any- 
one who will take the trouble to investi- 
gate the question that the chances in favor 
are next to zero. Jt makes a great sensa- 
tional story but is far away from the truth. 
On the other hand, there may be life on 
Mars, of a kind entirely unknown to us, 
in spite cZ the fact that the “canals” are 
an optical illusion. 


We turn now to the second phase of the 
subject: If there is life on Venus or Mars, 
can we get into intelligent communication 
with the inhabitants, particularly thru a 
wireless method? Our guess is yes. In 
the case of these planets it would be only a 
matter of a few minutes between the send- 
ing and the receipt of the message, so that 
the difficulty noted above with planets of 
other systems does not hold here. We 
must assume, further, that the Martians 
or Venereans, as the case may be, have 
attainel the degree of scientific develop- 
ment represented by the possession of wire- 
less, which is by no means a_ necessary 
conclusion. A great many more or less 
detailed plans have been proposed for open- 
ing such interplanctary conversations, but 
it seems to us that thev all depend too 
much on the assumption that these foreign 
plantearians must necessarily be something 
like us Earthians. We would suggest, 
therefore, that if some rash soul makes the 
attempt, the basis of the code should be 
something which would of necessity be the 
same for the other planets as for the earth, 
2, €., some astronomical phenomenon. In 
the case of Mars it might be something 
connected with the satellites, and this is 
probably the only sure way of getting upon 
common ground. 


Some have suggested gigantic lights as 
the best way of opening communication be- 
tween two vlanets, in the belief that foreign 
planetarians would be enough like us to 
have organs like our eyes, sensitive to the 
same rays to which our retina is attuned. 
- But this does not follow at all; our imagin- 
ary neighbors might have “eyes” sensitive 
to ether waves which “see” ultra-violet 
infra-red or electromagnetic waves of lower 
frequency such as are used in Radio. Of 
course, those who believe firmly in the ex- 
istence of Martian inhabitants, discarding 
all the contrary evidence and evading the 
absence of affirmative proof, are perforce 
led to the conclusion that these are greatly 
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advanced over us in scientific attainments, 
as is proven by the wonderful “canals.” 
If that were the case, we should also be 
justified 1° assuming further that these 
Martians have far surpast us in their de- 
velopment of Rad.v in all its branches. In 
fact, as we discard. tle limits of the science 
of astronomv. why should we put any check 
on our pleasant speculations? No doubt, 
then, the Martians possess a perfect uni- 
directional sending and receiving outfit, and 
one which is so sensitive that they can 
easily pick up signals from the earth in 
spite of the great diminution of energy 
which these would undergo on their way 
thru space. And no doubt they can send 
out signals with sufficient energy to be 
picked up by us. Some people have an- 
nounced the reception of mysterious sig- 
nals which they were convinced were not 
of terrestrial origin. We do not feel com- 
petent to discuss the electrotechnical phase 
of the interplanetary communication prob- 
lem. It seems that the most difficult part 
of the guste would be the first conscious 
interchange of probably meaningless sig- 
nals; intelligent speech would soon follow. 

Often science is more astounding than 
the freatest romance spun by the most vivid 
Imagination, and sometimes she is a de- 
stroyer of pretty dreams. We may con- 
clude with this unsatisfactory statement: 
There undoubtedly is life on planets of 
stars other t’ an the sun, but communication 
with their inhabitants is at present cer- 
tainly out of the question: in the solar 
system atself, where interplanetary com- 
munication is not without the realms of 
possibility, no evidence of extra-terrestrial 
life has been found, tho its existence is not 
precluded. 
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Vs ee mt _ | article in which the professor advocatesmtine 


Es 2 use of the radio to bridge the gulf be- 
tl to fief oO t oO r S a ni d E i e Cc t r i Cc a f tween the Earth and Mars, it ic” neinped 
§ out that in 1919 already Mr. H. Gernsback 
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was printed in the May 1910 issue of 
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Money-Back 
Garantee 

We guarantee to 
qualify you for a 
position as chauf- 
feur, repair man, 
tester, demonstra- 
tor, auto electri- 
clan, garage man, 
automobile dealer, 
or tractor mechan- 
ic and _ operator, 
paying from $100 
to $400 monthly 
or refund your 
money. 
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Knapp Goods have stood the test for 29 years. No detail in Modern Electrics magazine shows that the 
construction os aco pele to ene pet a oes et ee | idea is not only feasible but eminently prac- 
eee a complete Knapp line includes y tical. In those days it wasunos possible 
Sets) aad KNAPP “LEADER” to cover by radio one thousand miles, un- 
Dynamos. Spe- An efficient and reliable motor that greatly re- less we had a power of at least 2 kilowatts 
: 7 . ¢ s ig 5 , , nts. rives - . ,¢ 
Cee ee ed eee eee len iMpEe Uienccd: Card travetses 7A at our disposal. Today with our sensitive 
Novelties that motor that you will he proud to own and one that vacuum tube amplifiers, it is possible to 
amuse and in- will give you iunlimited service. 


bridge one thousand miles with a %4 K. W. 
with ease, and in exceptional cases 4 K. 
W. will bridge the distance. It should be 
borne in mind that this distance is thru the 
earth’s atmosphere which greatly impedes 
propagation of radio waves. If radio 
waves are a manifestation of the lumifer- 
ous ether, and few scientists doubt that 
it is, then the earth’s atmosphere not only 
greatly restricts the sending impulses, but 
cuts them down enormously. 

Take a ray of light, as any astronomer 
knows the stars overhead are always seen 
best for the reason that in this case the light 
ray only passes thru thirty or forty miles 
of atmosphere. On the other hand when 


struct. Fans, 
Rheostats, 
Compasses, etc. 
And Knapp 
prices are al- 
ways lowest. 
Always insist 
on Knapp 
Goods. 


KNAPP DYNAMO MOTOR 


WI1ll electroplate, charge, storage hatteries, run lamps, 
motors, train of cars, induction coils,—in fact, the number 
of experiments It ean be used for is unlimited. Runs on 
4 to 6 Volts or cun be connected to run on 110 Volts 
.ureugh a transformer. 


Price, Complete, $8.00 Price, Complete, $4.00 


Order to-day. Or your dealer can secure them for you. DESCRIPTIVE CIRCULAR and stars are observed low down in the hore 
( 1 MOTORS d Electrical Specialti 10 iled . 
ate foe CeCe eae KNAPP an ectrical Specialties from 10c up matile [zon where the ray must pass thro cima 


| dreds of miles efi athlocch= tae 
| KNAPP ELECTRIC & NOVELTY CO., 523 West SIst Street, New York City difficult and samtimes imenecibie aan 


= stars at all. It is a well-known fact that 



















oF BEFORE YOU PA R IT light rays and electro-magnetic waves (such 
SMOKE Y FO as radio waves) belong to the same family 
a. Order on your Business Stationery aud onlv differ in respect to wave length. 
i te. 3 To introduce this new and better way to make a pipe we make this extraordinary offer, we will let r 1 i 

- you smoke this pipe before you pay for it. More than 10,000 BANKERS HAVE BOUGHT BY MAIL. or that reason, it should be possible to 


Genuine French Briar. solid Vulcanite mouth piece. Its simple construction makes cleaning ee: send radio waves thru interstellar space with 
breathe, wiop, Dun, dieouimchio eset ech Deena @einiiisices sceracicn 0 an Models. You | much greater facility than thru the ter- 
* oO restial atmosphere. Where it takes todav 
THE CALUMET CO. one half or one quarter K. W. to trans- 
Preps A) mit radio waves over one thousand miles 
eee - of Earth, there is no doubt that this dis- 


FINLAY  Engizeging Goltese | tance can be increased ten or twenty fold 


Only School of the Kind In the West in the outer space, providing always that 
Electricity, Steam, Gas, Armature Wlnding, | it 1s possible to propagate the waves on the 


A.C., D.C. Auto. intensive training, courses, 2 ‘ 
“six weeks. three and five months, vear and two outside of our atmophere. which fact we 


year, Day cnd nignt. Enrofl any time. Write. do not know as a certainty. It is a specula- 


TYPEWRITERS 


mee S10 AND UP. ALL MAKES. SAVE $25 TO $SOo0n 
rebuiltat the factory by the well-known‘‘YoungProcess "' 
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on purchase price. Write for fnil details and guarantee. 
Free trial. YOUNG TYPEWRITER CO., Dept. $24, Chicago 
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lion among scientists today if the radio 
waves can pass beyond the atmosphere at 
all: 


Inasmuch as the light rays pass thru the 


Iwarth’s atmosphere with ease, however, 
there seems but little doubt that radio waves 
will act in a similar fashion. Once we 


grant this truth, it should be simple for 
us to telegraph or telephone to Mars. Jf 
we figure at the rate of 14 Kk. \W. per thou- 
sand miles on Earth thru our atmosphere, it 
should be possible to telegraph over the 
space of 35 million miles which separates 
the Earth from Mars at the time of oppo- 
stitution by using anywhere from five to 
eight thousand K. W. 


In his article in May ‘1919, Mr. H. 
Gernsback proposed using 70,000 K. W. to 
telegraph from the Earth to Mars. At that 
time it was figured that this tremendous 
energy would be required as then it was 
necessary to figure at the rate of 2 K. W. 
per thousand miles. Mr. Gernshack pro- 
posed at that time to use all existing radio 
stations in the United States and Canada. 
Operating them simultaneously by means of 
telegraph lines connecting all the stations 
together and working them from one cen- 
tral point. 


In other words, a station in San Fran- 
cisco and another one in New Orleans was 
to be operated from a central key at Wash- 
ington. This idea would accomplish two 
things. In the first place it is even today 
impossible to operate a station of four or 
five thousand K. W. capacity. No station 
could hope to handle such a tremendous 
energy. But by using separate stations, 
the object can be readily realized providing 
these stations can be operated simultan- 
eously. 


Connecting such stations together by 
means of a land wire, however, is only a 
theoretical consideration aud is not prac- 
tical, The reason is that electricity in pass- 
ing thru a long land line of several thou- 
sand miles takes a good deal of time in 
transmission, sometimes as much as three 
quarters of a second. Tor this reason if 
the key was pressed in Washington, the 
station at San Francisco would lag behind 
for a fraction of a second from the one in 
New Orleans. For this reason, except if 
signals were being sent out at a very 
slow rate, the scheme would be impractical. 
In our illustration shown elsewhere, this 
difficulty has been overcome by connecting 
these stations together not by means of a 
wire, but operating them by means of radio 
control. This is a thing not very difficult of 
accomplishing these davs when distant con- 
trol by radio has been tested out. The 
scheme would work thus: 


An operator seated in Washington would 
press his master key. This key in turn 
would operate his own radio station. The 
impulses sent out from this station will 
cover the entire globe practically instan- 
taneous, and reaching the various high 
power stations, wll operate these stations 
the same as if an operator were seated at 
each one of these stations. In other words, 
instead of using land wires, radio would be 
used. The advantage of this system is 
that all stations can be operated simul- 
taneously down to the smallest fraction of 
a second, and the important part of this 
scheme is that it costs practically nothing 
or only a relatively small sim to put the 
idea into operation any time when we are 
inclined to make the experiment. The im- 
portant other consideration is of course that 
all the stations would have to be tuned to a 
certain wave length so that all of them 
would work in unison, the same as if there 
were only one single huge station. We 
have enough power in existing stations in 
the United States and Canada today to 
bridge the 35 million miles between the 
Earth and Mars. 
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I. Shorthand hastened his r*omotion from 


stenographer to executive; now he depends upon 
than ever 
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‘Whatever Your Calling 


The wonderful thing about K. I. Shorthand is the way it help 


Engineers, chemists, contractors, clerks, 


people in all walks of life. 
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mechanics, professional men and women, and farmers have learned 
At last you can learn 
shorthand so quickly and so inexpensively that it is worth your while. 


K. I. Shorthand and are enthusiastic in its praise. 


— This new, amazingly simple stenography will enable you to put down conversations 
rapidly as spoken, take messages verbatim, record board-meeting facts, jot down business- 
getting ideas, and stand ready to help you every time anything important must be written 


down fully and instantly. You do not have to study months to do this. 


at home is all that is necessary. 


Greater speed comes quickly with practice. 


Shorthand because it will be the biggest httle investment of your life. 


You Can learn 
in 0 evenings 


K. I. Shorthand is the ideal system for stenographers or 
secretaries. You can prepare yourself for a position in 
weeks as compared to months by the old-fashioned sys- 
tems—there is so much less to learn and remember. It is 
the most practical, concise and readable system in the 
world. Notes years old can be transcribed as readily as 
when fresh—just like longhand. Would you not give best 
satisfaction to your employer with a stenographic system 
that enables you to do that? 


30 Days’ Approval 


Do not doubt for a minute that you can learn K. I. 
Shorthand in five evenings even though you may not know 
the first thing about stenography. It is not a bit remark- 
able for anyone to learn all the lessons in the system that 
quickly. 

Why put in months of grinding study at some difficult 
old-fashioned system? Save time! Save money! Learn 
K. I. Shorthand, the new easy as A-B-C method of speed 
writing. 

The cost of the course is lower than it has ever been 
possible to purchase a stenographic education. Everyone 
can afford it. K. 1. Shorthand is used in government ser- 
vice and courts as well as public corporations and private 
businesses. Preferred for highly technical matter because 
of its remarkable accuracy and legibility, 

Simplified K. I. Shorthand dispenses with all special 
positions, light and heavy shading and other confusing 
and speed-retarding rules of old systems, You will be 


Tr¢ 2 Lessons FREE 


. Shorthand fn your own home by our maif tultlon 


You learn 
course. The lessons are fascinating, Experts guide you in aequiring 
proficiency quickly. Send for two free lessons and complete Informa- 


tlon. You may then continue the entire course on a 
month’s approval. 


Here Is a complete course—not merely 
a text-book. Remember. there fe na 
system to compare with K. I Shorthand 
in brevity and practicahility — and no 


course giving enrresnandence instruction 
obtainahle at anything like our price, 


I 
§ 
We sive vou a positive guarantee tha* ! 
you can learn or no cost to you. King } 
i 

a 
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. Institute is inenrnorated in New York 
4 ig aes State $100.000.00 an*horized capital, 
7 ; —— Mail the coupon or write 1 letter asking 

Go ahead? I’m for frea lessons and complete informa- 
getting it all i «tion. Be sure to mention ‘Electrical 
K.1I, Shorthand’? ¥xperimenter."’ 
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Used In Professlons—‘*I am now 
past 83 and use K. £. Shorthand 
for my professional work in mak- 
ing records of cases. I like K. I. 
Shorthand System verv much, in- 
deed, and have recommended it to 
some who I think will enroll ”’ 

A. P. DAVIS, M.D. 


In One Week'—‘'I learned K. I. 
Shorthand within five hours and 
in one week afterwards I was able 
to write 90 words per minute, I 
set down all my notes in K. I, 
Shorthand and can read them 
weeks afterwards. I believe that 
everybody should learn K. I 
Shorthand as it is simple and also 
inexpensive. It is worth ten times 
what is asked for it. You have 
done everything you promised. ’* 
BYRON W, CREW. 


A Pleasure to Learn—‘*’It was a 
pleasure to learn K. I. Shorthand. 
Within three hours I could write 
I can now write over 


any word, 
100 words per minute and am 
positive that by a little more prac- 
tice I could speed up to 150 words 


a minute. It is easy to read one’s 
notes in K. I, Shorthand,.”’ 
(Miss} JOY WADSWORTH. 


Professlonal Stenographer—‘‘Until 
recently I knew absolutely nothing 
of shorthand. To-day I am hold- 
ing @ position as stenographer in 
the offics of Inspector of Build- 
ings where the terms apply almost 
wholly to huilding construction, 
I think this sufficient recommenda- 
tion of your system.” 

(Mrs.) E, M. FULTON. 


Used In Big BusiIness—‘‘I learned 
your system of shorthand to save 
time in making notes while pass- 
ing ebout the plant. After only 
slight study I can take down ordi- 
nary conversations. K. I, Short- 
hand is practical, time-saving and 
simple.” S. B. ROPER. 
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Just five evenings 


Learn K. } 


po MAIL THE COUPON OR WRITE_. _| 


CA 1S Listitute 
EN-300,. Station F, New York, N. Y. 


or 8 S. Wabash Ave., EN-300 Chicago, $11. 


Please send me the first two lessons in K. J 
Shorthand FREE, also full information. 
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$25,$50,$75,$100, $125, Credit terms, one-fifth 
down, balance in 8 equal amounts, payable monthly. | 
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,}| Diamond Rings, Diamond Lockets . $10up ; } 
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Diamond Ear Screws 25 up Diamond-set . . _12up 
|| Diamond Studs . . 10 up ! Veat Chains, solid gold12 up 
|| Send forCatelog, meke eetoctlons ond heve as meny articles 
|| 88 you wish cherged in one account. Liberty Bonds accepted 
EVERY ARTICLE IN OUR CATALOG is specially 
‘| selected and priced unusually low. Whatever you 
select will be sent prepaid. You see and examine 
the article right in your own hands. If satisfied, 
| pay one-fifth of purchase price and keep it; balance 
|| divided intoeight equal amounts, payable monthly. 
Splendid bargains in 25-year guaranteed Watches on 
credit termsas lowas$2.50amonth. TotheCash 
Buyer: While our priccs are lower than the cash 
prices quoted by other concerns, we make a discount 
of 8 percent for cash infullinadvance,orondelivery, 
We Have Been in Business Over GO Yoars 


LOFTIS BROS. & CO. 


THE NATIONAL CREDIT JEWELERS 
Dept. F 108 N. State St., Chicago, Hlinols 
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On market 5 years, Over 
10.000,000 in use, Every 
set guaranteed. Popular 
thru service. Don’t re- 
bore cylinders. ‘’NO- 
LEAK-O” makes good 
when others fail. Made 
different. Give results 
no other ring can. Write for booklet. Order from 
nearest Jobber, or write direct. 

NO-LEAK-O PISTON RING CO., Baltimore, *°3. 
Beware of Iniitatious. See that NO-LEAK-O is on 
EVERY PACKAGE, 










: Slmple, 
Sturdy constructlon. 
Low cost of up-kcep 
nnd operation. Can- 7 f 
tilever eprings inrear, me Y Acyl. -27 H. P. 
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Perfected Gasoline Engines— ff 


1%, 1 and 1% h. p.—for Farm 
t 25. Price, $27.50\ 


arid Shop use. 
and up. 


Also, 
WASHING MACHINES 


We ship on trial, Send for§ 
Booklet and Special Offer. | 
StIEVERKP OPP ENGINE CO. 

| $4Nt——1Sth St., Racine, Wis. 
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New Arc Rivals 
Sunligiat 


(Continued from page 627 







| markable feature is the fact that colors can 


be matched in this light. ‘he quality of 
the rays 1s such that when they are ana- 
lyzed by means of a spectroscope, the spec- 
trum is almost identical with that of 
sunlight, except for the fact that there is 
a tritle more ultra-violet. This color is in- 
visible, ‘but photographs may be taken by 
its means, «2 .d hence it is more ideal than 
real sunlight for the taking of motion pic- 
tures. A very small lens opening may be 
used in the motion picture camera, as the 
light ig always intensely brilliant, and the 
pictures turned out give a better definition 
and a sharper focus. It is also fitted with 
a special diafram by meaus of which sev- 
eral spot-lights may be thrown into differ- 
ent parts of the room. Another of its 
marvelous features is the fact that this 
spot-light can be thrown without a beam. 

One unit consumes 15 K.W. or 150 am- 
peres. Expensive? No, not at all, when 
we take into consideration the light pro- 
duced by this unit and an equal amount of 
light produced by other tuits. It would 
take thirty-two 30-ampere arc lights to pro- 
duce as much light as one 150-ampere Sun- 
light Arc lamp; thirty-two 30-ampere arc 
lights use 960 amperes, compared with 150 
amperes of the Sunlight Arc—a_ saving of 
SO per cent. The Sunlight Arc is very ap- 
propriately named, inasmuch as the main 
part of its illumination is produced by a 
very intense white flame vapor, which 1s 
found in the deep crater formed in the 
burning end of the positive electrode, which 
electrode as wJ have said is revolved slowly 
by an electric motor. As a result of con- 
centrating such a tremendous candle-power 
in a space as small as the crater in the end 
of a $4-inch carbon rod, there is a brilliancy 
of 800 candle-power to every portion of 
vapor therein confined the size of a pin 
head. This vapor has the great advantage 
of making the arc non-flickering, and slight 
drafts will not affect it. In other words, 
it is the same practically as the vapor sur- 
rounding the sun, and as tho we had actual- 
ly taken a pinch of the sun and thrown it 
into the lamp to do its duty. 

One will realize at once the intense 
amount of illumination which is necessary 
in order to take 160 to 200 pictures per 
second with the Novagraph stow movie 
camera. In one of the photographs is shown 
the Novograph camera taking motion pic- 
tures of the heart-beat of an animal. The 
camera has its lus focust downward, while 
the two are lights, one on each side, are 
sending their beams down upon the rapidly 
heating heart of the animal. In taking 
these pictures, the animal is first chloro- 
formed, then artificial respiration is carried 
on, so that blood circulation is not stopt or 
altered, enough chloroform or ether being 
given to produce complete anesthesia. The 
thorax is th.1.cut open and held in position 
by blunt hooks, while the camera grinds out 
its thousands of feet of film. The pictures 
produced in this way were remarkable, and 
absolutely no hitch occurred while the Sun- 
light Arcs were in operation. 

We have already referred to the picture 
of Miss Marguerite Clark. Examine this 
picture again and notice the wonderful sun- 
light effect, the beautiful definition of 
shadows and the softness of tone. There i- 
none of that vague frightened look which 
stars generally have under other forms of 
illumination. She seems perfectly comfort- 
able standiny by the window, while the 
“sunbeams” play on her. Only one are was 
used on this occasion. Hence the ravs, 
almost parallel, produce shadows which 
rival sunlight as no other lamp does. 
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The Key 
To Success i 
The seerct of busi- 
m, ness and socialsuc- wey 
cess is the ability eal 
to remember. Ican 
» make your mind an infallible 
classified index from which you can 
instently sclect thoughts, facts, 
y figures, names, faces. Enables you 
~ to concentrate, develop self-control, 
bey think on your 


























# overcome bashfulness, 
feet, address an eudience. Easy. Simple. 
The result of 20 years’ experience de- 
veloping mempriee of thousands. 






Prof. ' 





\ i for f b os Fn 
ma Write Today for, free booklet “How to 7 
Henry rightod Memory Test, also how to obtain my 
Dickson, ae REE book, ’'How To Speak In Public.’ 
Frinc:pal CDSE CE aS 7 rr 


Dickson School of Memory, 101 Hearst Bldg., Chicage, Ill. 


=, 





Make your electrie lights for as low 2 P 
and at the same time get profits of $100 to $150% 
Per month charging batteries. The HB ' 
Lighting and Battery Charging Set does 

it for vou. Sturdy, dependable, econom=- § 


ical to operate from line shaft or engine. 
No electrical experience required BIG 
MONTHLY PROFITS. 


Small Payment Prts This Money-Maker 
In Your Garane or Shop 
Balance on easy monthly terms. Profits 
quickly and easily pav for outfit. HB Abe § 
solute Monev-Back Guarantee. Ask 
our Service Department about prop- 
er size for vour needs. For full ine 
formation, pin this ad to vour am 

letterhead and write NOW. 


HOBART RROTHERS COMPINY 
Box II6E, Trov, Ohlo 


Successful Manufacturers 
Since 1893 


















motorcycles, sing!s and twins, 
100. Used bicycles, $6.00; tan- 
dems, $10. AH machines guaranteed } 
. in good worn:ng order. ew bi- 
cycles and motorcyclea at Fec- 
e tory prices. You save deslers’ 
hay profita. Motorcycle and auto- 
mobilo tires too, $3.00. Complste 
_line of parts and supplies. 

Deninger Cycle Co., Rochester,N.Y. 


FREE! Sonoray 


These preoaol ne Semi - Permanent Silvered 
replace steel needles, play 

many times and = are N E E D 1 E Ss 
used on ALL MAKES of steel needle records. 
Economical, convenient, sweeten tone, and 
preserve recor’s, 25¢ per card of 5, 400 in 
Canada, Wriie today fur FREE sample. 


Soucra Phonograph Sales Company, Inc. 
GEORGH E, BRIGHTSON, President 
“79 Broadway, Dept. G, New York Toronto: Ryrte Cldg. 
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POPULARITY_FOLLOWS T 


@ UKULELE 


If you play quaint, dreamy Hawaiian music 
or latest songs on the Ukulele you will be 
wanted everywhere, Weteacb by mail 20 
simple lessons; give you free a genuine 
Hawaiian Ukulele, music, everything— 
noextras. Ask us toasndthe atory ff, 
of Hawaiian music. You will love it. f\% 
No obligation—abaolutely free. 


+ The Hawaiian Institute of Music LN 
1400 Broadway pont, 5K NewYork 4 
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High Frequency Generator 
Does not burn ont, No sparking—therefore 91 
shocks are eliminated. An ideal outfit, fulty 
guaranteed as to material and workmanship. 


PRICE COMPLETE 
With One Surface Applicator $25.09 
Send for free descriptive Booklet 


Romers Electric Laboratories 
Dest. B, 2056 E. 4th St., Cleveland, Ohio 
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Bliss ELECTRICAL ENGINEERING 

i con genee Course Cena in oe cea 
« ound, scien ific, practical—without frills. 

Electrical For young men of energy and: character. 


26th year o,ens September 25th. Write 
for new catalamie, 
270 Takoma Avonue, Washlngton, —. C. 
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“Old Phonograph 
Record’ Contest. 


(Continued from page 646) 






turbine can be made with any size records. 
When finished it may be coupled with a 
small dynamo. First slip a threaded iron 
rod thru a record, slip on a washer, then 
a record, etc. I used five “Little Wonder” 
records and obtained satisfactory results. 
When the records are on, screw a nut on 
the ends to keep them from wobbling. Now 
make the box. Make it just large enough 
to fit over the records. It may be made 
round, but it is easier to make it square 
and fill in the coracrs with wood as in 
the figure. Bore two holes in the sides and 
put a piece of pipe in firmly to make good 
bearings for the shaft. On each side put 
washers and a nut. A pulley can be put 
on or just couple it with a dynamo, ete. 
Put two pipes in the housing, one to lead 
the water in and the other to serve as an 
outlet. 

Contributed by W. P. Jones, 176 Mutual 
Street, Toronto, Ont., Can. 


FOURTH HONORABLE MENTION. 
An Electric Egg Tester. 


This is an idea for making an electric 
“Egg Tester” from a 10-cent record. A 
holder is cut from a piece of tin or brass 
with a hole in one end to fit on to the neck 
of an electric light bulb, and fastened to 
the record as shown. Then a hole is made, 
either round or egg shape, in the center of 
the record. The light is turned on, and the 
egg is held over the hole. The record is 
black and the light coming thru the hole 
makes the egg show up, and in this way 
indicates if it is good or bad. 

Contributed by Lawrence Bean, Lock 
Box 7, AuSable Forks, N. Y. 


FIFTH HONORABLE MENTION. 
Radio Compass Antenna. 


The Radio Compass Antenna described 
on page 328 of the August Electrical Ex- 
perinuenter may be constructed by procur- 
ing two 10-inch old phonograph discs. On 
one disc draw diameters at right angles. 
Cut a perfect square, whose side is 4%”, 
from white paper and draw diagonals. 
Paste the square on one disc so that the 
center of the square will be over the cen- 
ter of the disc’s circle. 

One-sixteenth inch “in” from each corner 
of the square, drill the holes A, B, C, D, 
Figure 1, with a No. 27 drill. Buisect each 
side of the square and drill holes E, F, G, 
H. Clamp the discs together and drill the 
second one the same way, using the first as 
a guide. 

Eight 144”, 6-32 screws are now pro- 
cured and put thru the holes in the first 
disc and fitted with fiber tubes 34” long and 
just large enough to fit over the screws. 
The second disc is then placed on and 
fastened with 6-32 nuts. 

This completes the form. A coil consist- 
ing of 240 turns of S. C. C. wire is wound 
on the form. This aerial, properly con- 
nected, should prove very useful to those 
unable to erect a large outdoor antenna. 

Work of this antenna as a Radio Com- 
pass: Such an antenna, under certain con- 
ditions, when properly connected, as is 
shown on page 328, of the August issue, 
will operate the radiodynamic “Ionic Ma- 
chine” described by the writer in the May 
1917, issue. In my above mentioned article, 
the binding posts of the “Ionic Tuners” are 
shown directly above the “Ionic Tuners” 
(and rectifiers), which are themselves 
shown at “7” and “8,” Figure 1. 

It is to these binding posts that the leads 
of the “Radio Compass” antenna should be 
connected. ‘The buzzer of the “Ionic Ma- 
chine” will then start, as soon as the coil 


ELECTRICAL EXPERIMENTER 697 


NAME POSITION 
L 


ENGINEER | 


eanurreun 5250 wa 


Put Your Name 
On This Pay-Roll 


Men like you are wanted for big-pay positions in the fascinating field of 
automobile engineering. We have made it easy for you to fit yourself for one 
of these positions. You don’t have to go to school. You don’t have to serve 
an apprenticeship. Fifteen automobile engineers and specialists have compiled 
a spare-time reading course that will equip you to be an automobile expert 
without taking any time from your present work. 


AUTO BOOKS 














Partial List of 
Contents 


More than 100 blue 
prints of wiring 





6 Ties diagrams 
Explosion Motors 
Volumes Shipped Free ae 
Motor Construction 
; 3 and Repair 
Now ready for you—an up-to-the-minute six-volume | Carburetors and Set- 
: : : : : ti 
library on Automobile Engineering, covering the con- Valves, Cooling 
struction, care and repair of pleasure cars, motor trucks PEW ncaa 
and motorcycles. Brimming over with advanced in- Clutch 
Transmission 


formation on Lighting Systems, Garage Design and 
Equipment, Welding and other repair methods. Con- 


Final Drive 
Steering Frames 


: : ; ; Tires 
tains everything that a mechanic or an engineer or a Vulcanizing 
: E : ; Ignition 
ee ae | 
now. ritten 11 ems 
g simple language Suet nee 


that anybody can understand. Tastefully bound in 
American Morocco, flexible covers, gold stamped, 2,650 
pages and 2,100 illustrations, tables and explanatory dia- 
grams. A library that cost thousands of dollars, to com- 
pile but that comes to you free for 7 days’ examination. 

Not a cent to pay in advance. First you see the 


Only TC a Day books in your own home or shop. Just mail 


coupon and pay express charges when books arrive. You can read them and study them 
for seven whole days before you decide whether you want to keep them or not. If you 
like the books send only $2 in seven days and $2 a month until the special introductory 
price of $19.80 has been paid. (Regular price $30.00.) Along with the set goes a year’s 
consulting membership in the American Technical Society. (Regular price $12.) This 
great bargain offer must soon be withdrawn. 


Send No Money Now 


Don’t take our word for it. See the books without cost. There is so much profit in this 

offer for you, that we urge you to waste not a moment in sending for the books. 
Put the coupon in the mails today. 

Send no money—only the coupon! 


Commercial Garage 
Design and Equipment 
Electrics 
torage Batteries 

Care and Repair 
Motorcycles 
Commercial Trucks 
Glossary 





American Technical Society 
Dept. A258, Chicago, III. 


American Technical Society, Dept. A258, 
Chicago, III. 


Please send me_the 6-volume set, Automobile 
Engineering, for 7 days’ examination, shipping 
charges collect. If I decide to buy, I will send 

fi §2 within 7 days and the balanco at $2 a month 
until the $19.80 has been paid Then you send 
F me @ receipt showing that the $3000 set of books 





With every set is included— 
REE—a Consulting Mem- 
bership which gives you the 
privilege of suhmitting your 
perplexing problems to a 
corps of experts for an en- 
tire year, This Consulting 
Membership regularly sells 

for $12.00, 












and the $12 Consulting Membership are mine and 
fully paid for. If I think I ean get along with- 
out the books after the seven days’ trial I will 
return them at your expense. 
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Ten Reasons 
WHY YOU SHOULD BECOME A 


Doctor of Chiropractic 


1, Because Chiropractic is the foremost drugless profession of the day. 


2, Because Chiropractic brings results quicker and with greater frequency than 
any other healing method now known. 


Because Chiropractors invariably enjoy greater financial prosperity than 
practitioners of any other method. 


Ga 


4, Because YOU cannot hope to achieve economic independence and the feel- 
ing of security that you desire by working for others. 


5. Because YOU thereby become one of the pioneers of a profession than 
which there is none more promising today. 


6. Because Chiropractic is in line with evolution of Science, and is in accord 
with natural laws. 


7. Because Chiropractors are gradually winning, universal recognition thru 
their achievements. 


8. Because the Chiropractic field is absolutely unhampered by competition. 


9. Because the demand for Chiropractors is nationwide, and is growing with 
tremendous strides. 


10. Because YOU owe it to YOURSELF and to society to be of maximum 
benefit to both, potentially and actually. 


Do not accept our word for the above. 
Write for Booklet X and details, or call personally. 


Second fall class registers Nov: 1-15. 


The New York College of Chiropractic 


1416 Broadway New York City 





VE A BEAUTIFUL FACE 
BUT YOUR NOSE? 





YOU HA 





BEFORE AFTER 

N THIS DAY anp AGE attentlon to your appearance Permit mo one ta see you looking otherwise, it will 
[:: an absolute necessity if you expect to make the most iujure your welfare! Upon the impression you corstant- 

outoflife. Not only should youwish to appear as attrac- es EES aut Uiehegtendetiee weenie ya Necoeranee 
ure eae for oe Pane apainee erate A ‘Trapos”? (Model 24) corrects now ill-shaped noses 
alone well worth your ellorts, but you will find the wor without operation, quickly, safely and permanently. Is 
in general judging you greatly, if not wholly, by your pleasant and’ does not interfere with one’s daily occu- 
**looks,’’ therefore it pays to “‘look your best’’ at all times. pation, being worn at night. 

Write lodoy for free booklet, which tells you how te correel tll-sheped noses without cost if not salisfactory 

M. TRILETY, Face Specialist 1283 Ackerman Bldg., Binghamton, N. Y. 
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S ALF! ONLY 
We have ong Postage 
hand 2,000 aX 
Cc ar bon Ship. Weight, 
Grain Trans- : 2 Ibs. 
mitters as em D; : 
per photo- Reduced Photograph of Trans- 334 anal 


graph. They mitter showing nickel plated case 
EE et and Hard Rubber Mouthpiece 
class instruments and may be used for all kind of experiments, especially for 
wireless telephone scts, where a heavy current is to be passed through. Slightly 
used, but in perfect working order. Money refunded if not satished. <A real 
bargain. Order one cr more today. 


THE ELECTRO IMPORTING CO., 231 Fulton St., NEW YORK 
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of the antenna becomes by rotation di- 
rectly in line with the plane of the propa- 
gation of the wave radiated from any sta- 
tion which is sending. 

I thought that it might be interesting to 
know that the “Radio Compass Antenna” 
1S eee of directional radiodynamic con- 
tLOL 

Contributed by Otto E. Curtis, 84 St. 
Stephen Street, Boston, Mass. 

SIXTH HONORABLE MENTION. 
Cylindrical Records for Oudin Coil. 

The old cylindrical Edison records make 
a fine form to wind coils on, as the grooves 
hold the wire in place. Such forms can 
be used for a small Tesla or Oudin coil, 
primary or secondary for small loose coup- 
lers, tuning coils and loading coils. They 
give far better insulation than cardboard 
tubes, which often shrink and then the 
wire slips or loosens. 

Contributed by G. Edwin Smith, Wan- 
chula, Fla. 


SEVENTH HONORABLE MENTION. 
Transformer Section Translators. 


I give nerewith a sketch of a practical 
use for old phonograph records—for in- 
sulating between the “pies” or sections of 
transformers or spark coils. The drawing, 
I think, is self-explanatory. 

A square hole is cut in the center of the 
record to receive the core and they are 
placed one between each pie. 

Contributed by Benedict V. K. French, 
?25 Allen Street, Buffalo, N. Y. 


EIGHTH HONORABLE MENTION. 
Radio “Loading Coil.” 


Herewith 1s a diagram of how to make 
a “loading coil” out of old phonograph rec- 
ords. You take two 10-inch records, a 
piece of wood 2” in diameter and 2” thick 
and then shellac (or, bolt). them together as 
shown. ‘Then wind No. 28 cotton insulated 
copper wire on it, until there is only one 
inch space left on the records, take out a 
tap every layer or so, and bring to a switch 
point on top of the record. Put on a 
switch arm and hook it up. I have used 
this for some time and it works as well 
as a regular purchased one. 

Contributed by Howard B. Bogue, 812 N. 
Ainsworth Avenue, Tacoma, Wash. 


NINTH HONORABLE MENTION. 
Sharpening Razors with Old Records. 


First take an old record, sandpaper it 
with coarse sandpaper, then with a fine 
sandpaper, and finally moisten the record 
and put a little kitchen cleanser on and: 
with a block of wood rub it until a fine 
surface appears. When fully cleaned and 
dry, put it on the Victrola and let it run 
and hold the razor against it. If razor is 
very dull put a little “Bon Amz” on and 
it will sharpen with ease. 

Contributed by Jos. Ruhland, Oconomo- 
moc, Wis. f 

(Our office boy “Fips,” who saw this 
suggestion, barked out thus: Suppose Mr. 
Ruhland sandpapers the reverse side of 
the record and leaves the music side alone. 
Then let him cover his Victrola turn-table 
with leather. Insert the razor between the 
record and turn-table and one side of the 
razor will be sharpened, the other stropped ! 
Then don’t neglect to play the music on 
top of the record at the same time. Tl 
apply for patent on this rinktum at once! 
Bad, eh?) 


WIRELESS TAPPING DONE BY 
BELA KUN. 


By “tapping” the wireless exchanges be- 
tween Paris and Gen. D’Esprey, with the 
powerful wireless plant at Caepel, Bela 
Kun, the Bolshevik dictator of Hungary, 
was enabled to foretell every move made 
by the Rumaniars in their contemplated 
offensive or by the counter revolutionary 
government in Hungary. 

Bela Kun has been enabled to read ci- 
pher messages by means of a code book 
which was stolen from the Allies. 





You benefit by mentioning the “Electrical Experimenter’”’ when writing to advertisers. 


WWW.americanradiohistorv.com 








PD 


November, 






Science Im Slang 


By Emerson Easterling 






(Continued from page 669) 


—— ee 


How 
about the life forms on the other planet? 


are they; and cousins, we might say. 


A different compositional environment 
would produce a different sort of beings, 
wouldn’t it? You know that Man was man- 
ufactured out of the dust of the Earth. 
Well, Mars has a little differently com- 
pounded dust—not much, I guess, but some- 
what different—sufficient to make a differ- 
ent being. Of course that is just my idea 
of it—but all of this Mars stuff is mostly 
idea, 


“Tf we concede that Mars is on the look- 
out for some expression from us, or is 
waiting for some response to some of their 
signals that past over our heads; what do 
you think that they dream we are trying 
to tell them by the evidence given in the 
way of smoke and surface altering in our 
past battles—especially the last European 
shooting match? Don’t you think that they 
could see us making the big smoke and 
everything? Of course, accepting that they 
can see.” 


“T don’t suppose that they could hear 
us—thru all that thirty-five or forty million 
miles of ether,” put in Bender. 


“They may have their sense of hearing 
developed like a dog’s smell,” said Punk 
sardonically. 


“Talking of the optical demonstrations 
that are proposed to attract Mars’ atten- 
tion, what do you suppose they think of 
our volcanos? I suppose they understand 
them, probably know more about such 
things than we do———” 

“Prohibition and the sex question in- 
cluded,” snapt in Punk, licking his lips 
and not even looking at the pretty young 
woman that past by our crowd and almost 
turned the subject. 

“T suppose that‘their time intervals are the 
same as ours—being that that goes in as one 
of the basic creative fundamentals—if you 
know what that means, I don’t, hardly. 
In that respect we are homogenous—if 
there is any one at the other end of our 
proposition to make a we. 

“The telegraph idea will probably make 
the gap better than the ash and darkness 
stuff. The etherial disturbances are more 
than likely better adapted to the Martians’ 
receivability. Perhaps they have not de- 
veloped along that line tho. Perhaps they 
have not the natural resources in the elec-: 
trical line, due to different mineral com- 
position or planetary relation. However, 
I don’t think that that would make any 
difference, tho. 

“Anyway we will sit tight and watch such 
guys as Marconi, Tesla, Wood and the 
like and see what turns up with Mars at 
the other end of the line. We are doing 
things today in that line. We, the world 
in general, will not be more surprised at 
finding that we have neighbors on Mars 
than were we at the discovery of the force 
of electricity, the air-ship, the telephone, 
wireless, or the shimmie. 

“Our train is ready to get on itS way 
to Pendleton,” spoke up Punk, “Row-de- 
dow!” 

“Here’s to talking to Mars over the 
back yard fence,“ said Stokes, as we walked 
out thru the gate to our waiting train. 
“We may pick up a paper tomorrow and 
read that some one has just received a 
message from Mars.” 

“Yes,” replied Bender, “and it might be 
@ false alarm too.” 
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3° Worth of Mcves'S Gas 
Equals a Gallon of Gasoline 


A Wonderful Chemical Discovery that Increases 
the Power of Gasoline fully One-third 


Big Money Saver for the Motorist. Eliminates Carbon, Makes 
Engine run Smoother, Saves Gas and greatly increases mileage \ 


Equal in Service °*s<2 


YOU will he surprised at the way it multiplies the power of your gasoline. Hnn- 
dreds of letters from customers who have made many teats show that MIRACLE 
MOTOR-GAS gives from 15 to 40 per cent niore mileage from every gallon of gas. 
Many even claim greater results than that. But cven at 20 per cent it is a good 
investment. 


: MIRACLE MOTOR-GAS Guaranteed Absolutely Harmless 


ot Read This MIRACLE MOTOR-GAS is guaranteed to inerease mileage from 15 to 406 
Positive Guarantee percent, climinate and prevent carbon, greatly reduce eost of fuel and make 
engine run smoother. Contains no Acid, Alkali, Ether or other chemicals in any way injurious to the 
motor or any other mechanism of a car, We will make good any injury or daniage to any ear that yy 


caused by the uso of Miracle Motor-Gas. 
HERE’S WHAT USERS OF MIRACLE MOTOR-GAS SAY ABOUT IT 


“I was very doubtful about the ability of your MIRACLE MO- “IT om well pleased and satisfied with the reaults ohtained by 
TOR-GAS to do what you said it would do. After using it I find the uee of your MIRACLE MOVOR-GAS. Where FT used to 
the car works much smoother, the amount of gasoline is very much get 18 miles to the gallon of gasoline, [ now get 25 miles: an 
less and the CARBON deposits in the engine are ao thing of the increase of over 40 per cent in mileage, besides the car runs 
PAST, which fact alone more than pays the eost of your product. smoother, picks up quicker, and positively removes all C.AR- 
As you know, ! was a hard customer to convineer but J have been BON. Seven hundred additional miles at a cost of one dollar 
thoroughly convinced and satisfied.’’—Dr. D. W. MechKenna. is certainly satisfactory.”""—I. 1. 4. Lewis. 


AGENTS WANTED EVERYWHERE—300% PROFIT 


One of tho greatest Money Making opportunities ever dreamed of is offered you right now. 
wanted to sell Miracle Motor-Gas in every town and county of the United States. Think of the millions of car owners and every one 
a good prospect. Practically every auto driver will buy when once you have explained what Miracle Mi otor-Gas will do. It is one of 
the biggest Money Makers you can find. Your field is unlimited. There are thousands of autos all around you and you can help to 
make every one of them run more efhieiently with Miracle Motor-Gas. 


EASY TO SELL! PROFITS COME FAST! RESULTS WILL SURPRISE You! 
Once you get started selling Miracle Motor-Gas you will be surprised to find how easy it sells. Just show our Guarantee to some 
auto owner and ask what he would give for a produet that would do what we guarantee it todo, Read again those letters from users, 
—they tell the story. We have hundreds more just like them, As soon as Auto owners find what Miracle Motor-Gas will do, they 
scramble to get a supply. You don't have to sell it. You only need to convince a few;—the others will follow. “ales come so fast 
that you can't help but make moncy. One agent felt like pinehing his own arm to sve if it was really himself who was making so 
much money. It isn’t at all unusual for our men to make $1U, $25 and $50 per day. Some even do hetter than that, 


OQNE MAN MADE $210.00 IN ONE DAY. READ THESE LETTERS. 

These are extracts from actual letters received from sales agents. _ and soul are in this work. ‘The Commercial Cluh of 4,000 
They tell the story better than we ean. Here’s what O. V. Dar- members is boosting forme, Iveryone is well pleased. Have 
ling wrote us:— two more men working for me. Send me 800 more packages 

‘Made a test of Miraele Notor-Gas today on a 103 mile trip. by express. 1 can't afford to be waiting for goods. Sold 90 
Had two Fords. The one with the Miracle-Gas used only 3% gal- packages yesterday.”” ‘That's over 382.0 profit.) 
lons of gasoline; the one without Miracle-Gas used 7 gallons."” As And then read this one just received from R. Vollbrecht:— 
a result of this test he sold Miraele Motor-Gas like hot cakes. In “Miracle Motor-Gas a big success. My 6 dozen were gone 
one day he sold enough to make a elean profit of $210. We have in two hours. Ship 50 dozen hy return express. Will have to 
his letter to that effect. y order in earload lots soon. Miracle Motor-Gas is a wonderful 
Next comes this letter from Dave Isom: — "My whole heart proposition." 


HUNDREDS MAKING BIG MONEY—WHAT ARE YOU GOING TO DO. 

Are you going to '‘get in’’ on this opportunity,—are you going to be one of the big money makers. Why work for a bare living 
when you ean make hundreds every weck. Don't let this chance slip by. Sit right down now and write us. Show the kind of stufi 
you are made of,—show folks that you too can make hig money. Anyone with ambition and a willingness to work can make good 
with Miracle Motor-Gas. Read al] those letters afain. They prove you take no chances. Or, Wire Our bank. They'll tell you 
how we stand. 


GET BUSY! DON’T WAIT! 
Don't make the mistake of heing a douhter and losing the oppor- 
tunity. Our guarantee protects you. Or, better still, if you order 
two packages at the 50c trial price, and after testing them you aren't 
satisfied, send back the unused goods and get your Collar hack. 
Miraele Motor-Gas is a proven proposition. It has demonstrated 
what it will do and now we want hundreds more good live agents to 
sell it. So get husy—eget your order to us at once and tell us what 
territory you want. But you'll have to aet quickly. Better get 
the Coupon on the way tn us by return mail. 
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Miracle Motor Gas 


to atank of gasoline 
Makes a tank of gasoline this size 


this size 
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Live, hustling sales agents are 


CHAS. A. BUTLER & CO., 
193 Wayne Bldg., TOLEDO, OHIO. 


Tf your proposition is all you claim for it, would like the 
exclusive agency for County. send tull parti- 
ticulars. 

Enclosed is $1.00 for two packages of Miracle Motor Gas. 
(Retail priee $1.00 each.) If 1 am not satisfied after } have 
used them, it is understood that you will refund my dollar. 


Wire if you want 


terms for exclusive rights in your State. Namespace ee Me te eae OR ae fee Rie ean go 
CHAS. A. BUTLER & CO.. CU ie ae ee a ererele lets “is 
193 Wayne Bidz., TOLEDO, OHIO id 


Reference: Home Savings Bank, Toledo. 
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A $5.00 Electric Toaster-Stove for $2.50 Postpaid | 
A SPLENDID GIFT 


TOASTS, FRIES, BOILS |! 


Toasts bread as fast as you can Eat It. 


t 
: : Attach to your | 
Nghting circuit and it is ready for use. 


=. We furnish the parts. You do the assembling and save 
$2.50. Nothing complicated, anyone can assemble it in 
hy 15 minutes. No knowledge of electricity required. 





Frame made of Steel, Nickel plated and highly polished. 
® a = Size 10” long, 6” wide and 334” high. Furnished -with 
© a 6-foot cord and plug. 


EMPIRE ELECTRIC SPECIALTIES CO., Not Inc., 2212 Sedgwick St., Chicago, Ill. 


_ We have been fortunate in securing thru auc- 

C O R tton several tons of guaranteed Pure, double an- 

nealed Norway Iron Core Wire and are selling 

At Pre-war Prices, 20cts. Ib. | this wire to "Experimenter” readers at 20¢ 1b 

This wire is just the thing for spark coils, transformers, etc., and it is, of course, a very much 
more superior product than the usual iron wire, We have only one size left; 


24 INCHES LONG. Thickness about No. 21 B andi S 


If this size should be ton long we advise eu‘ting the wire down yourself by means of shears 
As long as the supply lasts we offer this wire as described above to our customers at the very low price of 
20c a pound. Add postage or we will ship express eollect, Order at nance, 


ELECTRO IMPORTING CoO., 231 Fulton Street, 


New York City 





You benefit by mentioning the “Electrical Experimenter” when writing te advertisers. 
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Save over half 
the regular 
cost, Enjoy 
your own hand- 
iwork. ou 
canmake a 
splendid talk- 
ing machine 
that plays all 
records. Blue- 
prints with full instructions. Extra-Special in- 
troductory offer. Double spring motor, 12” turn- 
table, Universal tone arm reproduces all records 
and all other necessary metal parts, together 
with three 10” double-faced records, furnished 


complete for $11.85, 

Write for catalogue. Send | 1 85 

25c for blueprints only. 
AO aa 
VO) home eae 

A pleasant, distinctive warning sig- 

nal—more_ effective than a horn. 


THIS TYPE OF SIGNAL USED ON 
U. S. MAIL TRUCKS AND AUTO- 


MOBILES. 





Self installed in 
two minutes on any 
machine or motor- 
eyele ; wrench only 
tool required. Can- 
not get out of order 
—NO WIRING. Money-back guar- 
antee. $2.50 complete. 
Order NOW! 


Marvel Curtain Windows 


Complete 





3evel plate 
glass, nickel 
trimmed. 
High Qual- 
ity. Insert them your- 





if 


self in back or side No mechanical skill or special! 
curtains In 2 minutes. too]s required. 


appearance wonderfully 
jous sizes and 


shapes shown in 
catalog. Priced $ 00 
according to size 
a and up 


$ (0 complete set 


of 3 lights for 
8 1917-18-19-20 Fords. 


he MARVEL CO. 


333 8. Dearborn St. 
Dept. 


Improves the 
Var- 





ety a 





NEALFRS — Agents, 
Garagemen, write to- 
ay. 
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Armature 


Winding 


and J 





Motor Generator 


repair and operation can be quickly 
and thoroughly learned in the shops 
and laboratories of the School of 
Engineering of Milwaukee. 


SPECIAL 6-MONTH COURSE 


designed to fit students for important 
and remunerative positions in this 


great profession. ; 
You Learn” if you 


“Tarn Vhile 
wish. Secure actual practice under 


wage-earning co1lditions. 


Send NOIW for special booklet 
and full particulars. 


School of Engineering of Milwaukee 
125-373 Broadway Milwaukee, Wis. 





School of Engineering of Milwaukee, 
125-373 Broadway, Milwaukee, Wis. 
fentlemen: 


Please send me full information concerning your 
Armature Winding and Motor Generator Course. 
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Addres3 A xejele eh tleiecsdeleleeretenenetat tenes eleletelchelete 
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New iwlectrical cob 


Compass 


(Continued from page 639) 





Gyro Compass two wheels are used, so that 
both wheels combine their effect in fixing 
the meridian. When the ship rolls one of 
these rolls opposes the forces thereby set 
up, while the other holds and indicates the 
true north, 


Figure 1 shows the binnacle stand with 
the glass dome cover taken off and the 
lower case dropt down, so as to show the 
two sensitive elements. Each wheel is 
mounted within a case which is suspended 
from a main frame and spider, as shown 
in figure 2. Following the standard prac- 
tise of the U. S. Navy, the compass card 
is marked in degrees, instead of points of 
the compass, as formerly used by navi- 
gators on the old magnetic compasses. 

The cross-section drawing, Fig. 2, shows 
the method of suspending the wheels from 
the framework, and also indicates the trol- 
ley, which is merely a very’ sensitive con- 
tact for detecting any movement of the 
Wheels. It forms a pilot contact of a sec- 
ondary system, whereby the compass card 
and other parts of the compass are operated 
by means of a motor, so as to relieve the 
wheels of all duty other than indicating 
the trae north. As shown in the plan view, 
figure 3, the asinuuth motor accomplishes 
the work of moving the card. It is a very 
small electric motor geared to a continu- 
ous rack under the compass card. 

On the opposite side of the compass from 
the azimuth motor is a transmitter. This 
transmitter consists of three fingers which 
have electrical contacts, and are operated 
by means of a small cam shaft acting in 
under each contact. As the card is moved 
by the azimuth motor the same rack also 
operates the pinion that is connected to the 
cam shaft of the transmitter. Contact on 
the three fingers 1s made in such sequence 
as to conn*ct in various pairs of poles ina 
SGP Oauane motor, mounted in the repeater, 
Bape 5, 

The main Master Gyro Compass is placed 
down below deck so as to protect it from 
weather and sea, as in Fig. 4. It has 
repeaters, however, that show its exact 
reading at any instant. A similar and 
familiar application of the repeater prin- 
ciple is that used in hotels and public build- 
ings, where a master clock operates a num- 
ber of repeater clocks. As stated above, a 
step-by-step motor is contained within the 
repeater, operated from a transmitter on 
the Master Gyro Compass. The step-by- 
step motor operates the card of the re- 
peater mechanically, and its movements 
shadow those of the Master Compass. A 
number of repeaters are used on the ship, 
such as on the bridge, the Master’s Cabin, 
on the stern deck, pilot house, and at all 
auxiliary steering stations. 

The workmanship of a Gyro Compass 
must be of the very best. It will be seen 
how necessary this is when it is considered 
that each of the twin evro wheels revolve 
at 12,000 revolutions per 1 1inute, or 200 r.p. 
second. Each wheel is driven by a small 
three-phase, induction motor. 


A switchboard panel for controlling the 
ship’s supply current, usually 120 volts, 1s 
also furnished. The ship’s supply current 
is usually direct current and is converted 
by means of a motor-generator set to three- 
phase electricity for spinning the gyro 
wheels. 


In case of failure of the ship’s supply 
current the compass will still operate for 
a period of two hours, as a storage battery 
is connected in on the line and is auto- 
matically cut in when the emergency occurs. 
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The Electric Safety razor makes shaving a 
pleasure, Blade vibrating 7,200 times a minute 
cuts the beard smoothly and without slightest 
pull or irritation—feels like a gentle massage. 
Can be used with or without electric current. 


: 
a 
d 
AD users of the Lek-Tro-Shav speak well of it | 


A barber says—‘‘Have shaved for years and have 
never used any shaving device near its equal.’ 

A home user says—‘’The most pleasing shave I’ve 
ever had in my life. Shaves my face closer than I 
used to shave, but there is no after irritation or ill 
effects as I usually get from another razor.“ 

No. | Made for use from Light Socket. 
No. 2 Made for use from Dry Battery. 

Write for illustrated circular describing Lek-Tro- 

Shay Safety Razor fully, 


VIBRATING ELECTRIC RAZOR CO. 


s sepeseatShence Eintomee ete ae al 
INVARIABLY 


Four-months-for-a-dollar subscribers 
renew their orders for 


THE PHOTO PLAY WORLD 


because they find this high class 
publication indispensable for their 
library every month. 





If you are not a regular reader, a 
dollar will bring you the next four 
numbers, each bigger and better 
than ever. When your subscription 
has expired you'll want the Photo 
Play World regularly. 


The yearly subscription is $3.50— 
35 cents on newsstands, 


Sample copy on request. 


THE DOWNS PUBLISHING COMPANY 
Bulletin Building Philadelphia, Pa. 


U.S.BABY TANK fpraratiane 


its own power 


MADE OF METAL, IN CAMOUFLAGED COLORS OR GRAY 


Most remarkable 
Toy ever invented. 
By drawing the 
Tank backward, 
either with the 
hand or over the 
mee floor or table and 
then placing it 
down, it will 
crawl along, over- 
men! coming all obsta- 
: cles, in the same 

life-like manner as the larger Tank that proved so deadly 
in the great war. What makes it go is somewhat of @ 
mystery, for there is no mechanism to wind up as is 
usually understood with mechanical toys, yet this tank will 
keep plodding along ten times longer than the ordinary 
run of toys. It will perform dozens of the most wonderful 
stunts; it will go backward or forward at will, and alte- 
gether will give you more fun and amusement than any 
other toy yet brought out. 2% inches long. Each packed 
in colored box. Price only 35 cents prepaid, three for One 
poe: OF tue eo he ae postoaie to any address 
in e world. Johnson Smi -0., Dept. E13, 322 j 
Halsted St., Chicago, III. E a 


Telegraph Pictures 


BY ELECTRICITY 


Complete sets of two machines of this 
marvelous equipment at ridiculous]; 
low prices. _ Instructive, mystifying 
and useful. This picture of President 
Wilson was telegraphed by these ma- 
chines. Will transmit plctures, maps, 
drawings and hand writing. Picture} 
telegraphing is the coming science [ 

Write today. i 


J. LEISHMAN CO, Dept.T Ogden, Ulab 
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PARCHEESI 


Our Grandparents played 
Parcheesi. Our Parents played 
Parcheesi. Our Children want 
Parcheesi. Sold by Depart- 
ment Stores, Toy and Sta- 


tionery Stores. 
Manufactured by 


SELCHOW & RIGHTER CO., N. ¥. 








TRADE MARK 
PARCHEES , 


You benefit by mentioning the “Electrical Experimenter’ when writing to advertisers, 


WWW.americanradiohistorv.com 
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Don't ose Your Rights 


Before disclosing your invention to any- 
one send for blank form ‘‘Evidence of 
Conception” to be signed and witnessed. 
A sample form together with printed in- 
structions will show you just how to work 























Edited by 
We Gernsback 


In this Department we publish such matter as is of interest to inventors and particularly to 
those who are in doubt as to certain Patent Phases. Regular inquiries addrest to “Patent Advice” 
cannot be answered by mail free of charge. Such inquiries are publisht here for the benefit of all 
readers. If the idea is thought to be of importance, we make it a rule not to divulge all details, in 



















order to protect the inventor as far as it is possible to do so. 


Should advice be desired by mail a nominal charge of $1.00 is made for each question. Sketches 
Only one side of sheet should be written on. 


and descriptions must be clear and explicit. 








Automatic Release Air Valve. 

(350) T. A. Ayes, Ilion, N. Y., writes: 

Having applied for a patent on an ‘‘Automatic 
Release Air valces am writing you to get your 
Opinion as to its merits, aad whethcr you think 
it advisable to try to commercialize it or not. 

The idea of the valve is to release the remain- 
ing pressure from the air hose after the valve 
has been closed, and do it automatically, not 
leaving it to the trainman to do it or not, and 
by the use of such a valve you are reducing the 
chances of wrecks and accidents by doing away 
with the cause of such accidents. 

There are hundreds of accidents (and wrecks) 
caused by air hoses bursting while the train is 
in motion, and in every case it can be traced to 
a weak air hose; and what causcd the air hose 
to be weak? It was all O.K. when it was put 
on the train, because the railroads will not have 
anything but the best in air hose, knowing the 
responsibility resting on it. Then what made it 
burst? One thing, and only one thing, and that 
is the very thing my valve does away with, 
which is: pulling the hose apart when an un- 
coupling is made, while the pressure is still in 
the hose. With a pressure of 85 Ibs. it takes 
quite a pull to part two hose, and the pull either 
bursts een at once or it strains them so that 
the jar and vibration of the running motion of 
the train causes them to burst, with a _ conse- 
quent wreck, with loss of life in lots of cases. 

The valve used at the present time is the 
cause of it all, for the reason that it will not 
release the pressure from the hose when turned, 
and the trainmen will not run the risk of un- 
coupling the hose by hand, as they run the 
chance of getting hurt every time they do so. 
So in either case my valve is cutting down the 
chance of accidents either to the trainmen or 
train. 

Another incident: A week or so ago, at Dun- 
kirk, N. Y., a train ran into the rear of another 
train because the airbrakes refused to function, 
for the reason that a tramp stealing a ride on 
the train had (accidentally or otherwise) turned 
one of the air valves (or cocks), so that when 
the engineer applied the brakes they only 
worked on the engine and tender, because the 
line was cut at the valve turned by the tramp. 
Now, if that valve had been one of mine, the 
accident would never have occurred from that 
cause, for the simple reason that as soon as the 
valve had been turned by the tramp the brakes 
would have been set either on the train or on 
the engine, according to whichever value he 
turned. 

I am only asking you as to what you think of 
the idea, as I have a working model and know 
it will do everything claimed for it, and will cost 
but very little more than the present valve. 

our correspondent’s release air valve 
works in the way he claims, he certainly should 
have a valuable patent, and we are sure that the 
railroads would welcome such an improvement 
on their airbrake system, which improvement is 
badly needed. We would advise our correspon- 
dent to get in touch with a patent attorney. 


Automatic Sign. 
(351) Robert N. Rose, Queens, L. I, has this 
to say: 


I would like to ask your advice concerning a 
new idea of mine and hope to see the answer in a 
near issue of your magazine. 

Perhaps you have noticed on some of the sub- 
way Stations electric signs which announce the 
destination of the! trains as they come into the 
station. I= have devised an automatic way of 
lighting these and it would cost but a small 
amount to make them. 

About a foot above the rails from the beginning 
of the station to the end {I would run severil 
copper strips a few inches above each other. On 
the train would be a metal wedge fastened to a 
rod which runs up on the car, and say the lowest 
strip was to operate the sign reading “This train 
for Van Cortlandt Park.’ The conductor would 
then move the rod to where on the dial it said 
the above station (or to some other station) and 
when the train would come into the station the 
wedge would connect the circuit and the sign 
would lirht. There are also some other features, 





but this is the principle. 

A. Thcre is nothing fundamentally new in a 
device of this kind, and thcre have been ingenious 
patents issued along similar lines before, but 
somehow or other traction companies have never 
been kindly disposed toward such devices. 


Cold Air Device. 

_ (352) Irving Simpson, Brooklyn, N. Y., ad- 
viscs us: 

I enclose a drawing of an idea which occurred 
to me while thinking of the methods of cooling 
the atmosphere in the home and elsewhere during 
the hot days of summer. ‘The common electric 
fan does not cool but merely “stirs up” the air. 

It is a well-known fact to scientists that when a 
current of electricity is passed thru a bar of 
Bismuth and a bar of Antimony and both bars 
touched to each other, the temperature at the 
points at which the bars touch is sufficiently low 
to freeze water. This “cold” generated is the 
principle of my idea. 

A sheet of Bismuth and a sheet of Antimony 
(which are specially preparcd so that they are 

erforated and that the space between the per- 
orations are raiscd to points), are placed in a 
case so that the points of both plates touch. The 
current 1s turned on and a fan is placed in back. 
The current of air coming from the fan passes 
out thru the screen into the surrounding air. 

A. The idea set forth by our correspondent is 
certainly worth trying, but we do not know off- 
hand what success it will have. While the Peltier 
effect 1s well known and has been described at 
length in this magazine, very little is known as to 
what happens when a plurality of contacts are 
made between the two metals. The experiment is 
surely worth while trying. We think a patent can 
be obtained on this device should it work. 


Electric Alarm Clock. 

(353) George Daniels, Hamilton, Ontario, 
Canada, writes this Department, with sketch, pro- 
posing a novel and simple electric ringing at- 
tachment for alarm clocks, and asks our advice 
as to its patent aspects. 

A. Your scheme is certainly very simple, and 
should work satisfactorily with any standard 
form of alarm clock on the market. The editor 
has experimented a great deal with electric alarm 
clock attachments, and has often considered the 
commercial possibilities of manufacturing such an 
attachment, but he has come to the conclusion 
that very few people will invest in one of these 
devices unless they can be purchased for a very 
small sum—certainly less than $1.50 or $2.00, the 
usual price for the simplest electric alarm clock 
attachments available. 


up your cvidence and establish your rights 
before filing application for patent. As 
registered patent attorneys we represent 
hundreds of inventors all over the U, § 
and Canada in the advancement of inven- 
tions. Our schedule of fees will be found 
reasonable. The form “Evidence of Con- 
ception’? sample, instructions relating to 
obtaining of patent and schedule of fees 
sent upon request. Ask for them,—a post 
card will do. 
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Before disclosing an invention, the inventor should write for 


our blank form 


m “EVIDENCE ON CONCEPTION.” 
signed and witnessed and if returned to us together 


This should be 


with model or 


sketch and description of the invention we will give our opinion as 


to its patentable nature. 


Electrical cases a specialty. 


Our illustrated Guide Book, “HOW TO OBTAIN A PATENT,” 


sent Free on request. 


Highest References 
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FREE 
COUPON 


Chicago Offices: 


Pittsburgh Offices: 
1114 Tacoma Bldg, ee Ge 


514 Empire Bldg. 


Philadelphia Offices: 
135 S. Broad St. 


VICTOR J. EVANS & CO., Patent Attorneys 


New York Offices: 
1001-1007 Woolworth Bldg. 


MAIN OFFICES: 779 NINTH, WASHINGTON, D. C. 


Name.............. 


Address __. 


You benefit by mentioning the “Electrical Experimenter’ when writing to advertisers, 
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HOW TO MAKE 


MONEY WITH YOUR PATENT 
HOW TO SELL 
HOW TO KEEP CONTROL 
@ HOW TO ORGANIZE 
HOW TO RAISE MONEY 


Tlicse aud hundreds of other vital questions the in- 
yentor 
SUCeSS, 


must know to make his inveution a financial 
fully answered in 


The Inventors’ Manual of Valuable Information 
$1.00 per copy, postpaid 


If you have a patent or are thinking of taking out one, 
protect yourself by getting all 
valuabio bovk contains. 


the information this 


Write for free circular and table of contents. 


ee: E. Perry Company, Publishers, 1324 Broadway N.Y. 4) 


She Bok 
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\Inventors and 


itwioede | ||Manufacturers' 


SIXTH EDITION, 
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INVENTORS: 
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By return mail FREE. 


Write LACEY & LACEY 


DepiK, Washington,DC. “ 





Competent Patent Service 


By a Former Examining Official 
of the U. S. Patent Office 


NORMAN T. WHITAKER 


Lawyer and Engineer 
480 Whitaker Bldg. 





Fee Book on P ATENTS 


Write today for a Free Copy of “How to 
atent."” Contains valuable in- 
formation and advice to inven- 
tors. Tells how to. secure 
Patents. Send model or sketch 


of your invention for opinion of its 
patentable nature—FTree. (20 years 
experience.) Talbert & Talbert, 4287 
Dee, 





Talbert Bldg., Washington, 





PATENTS 


Inventors Invited to Write for Information 
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Highest References. Best Results. 
Promptness Assured, 


WATSON E. COLEMAN 


Patent Lawyer 


624 F Street N. W. Washington, D. C. 
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Hand Books on Patents, Trade Matks, etc., sent 
free. Our 70 years of experience, elficient service, 
and fair dealing. assure fullest value and protec- 
tion to the applicant. ‘The Sclentlfic American 
should be read by all inventors. 


MUNN & CO., 622 Woolworth Bidg., N. Y.f 
Washington Office, 622 F St., Washington, D. C. fi 














Patents Promptly Procured 


Send sketch or model for actual search 
of U. S. Patents. Highest references. 
Personal service. Moderate fees. Write 
for Free Patent Book. 


GEORGE P. KIMMEL, Patent Lawyer 
99-Z Loan & Trust Bldg. Washington, D.C. 
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Patemt Adlvice 


(Continued) 


However, you might do very well in endeavor- 
ing to obtain a patent on your scheme, and to 
this end you should take the matter up with a 
patent attorney, a number of reliable ones ad- 
vertising in these columns. As soon as you 
place the drawing and specifications of this de- 
vice in the hands of your patent attorney, he will 
immediately make a search of the patent office 
records to ascertain whether or not there arc 
any conflicting patents, and will notify you one 
way or the other. 

in closing, we might suggest that to success- 
fully commercialize this electric alarm attachment, 
it should be simplified and made as cheap as 
possible, utilizing a flashlight battery instead of a 
large size dry cell, and also using as cheap a bell 
as is available, or even designing a very simple 
and cheaply manufactured bell for the apparatus. 


Electric Motor. 


(354) J. P; Morgan, Pliny, W.. Va.. writes: us. 
showing a sketch of a simple D. C. rotating field 
motor, as he calls it, and wants to know if it would 
be worth patenting. lt employs oppositely dis- 
posed pairs of field poles, which are successively 
excited so as to drag around a pivoted iron arma- 
Eure: 

A. The scheme you show with the motor field 
composed of a series of electro-magnets. which 
are excited in pairs successively by direct cur- 
rent in order to drag around a simple iron arma- 
ture having no windings upon it, is quite old, 
indeed. You will find such motors of severai 
different and very ingenious types described in 
many of the books on electric toy making. In 
fact, the earliest electric motors, dating back 
35 to 40 years or more, were constructed on this 
simple, yet inefficient principle. 

Unless you have something novel in mind in 
regard to the design of this small motor, which 
you do not disclose in your description of the 
device, we do not believe you can obtain a patent 
on it. However, the best thing te do 1s to take 
the matter up with a reliable patent attorney, and 
we can recommend any of those advertising in 
these columns, ‘The patent attorney will make a 
search of the U. S. Patent Office Records and 
ascertain the nearest similar patents which cover 
eee identical to or closely resembling your pro- 
posal. 


Simplified Electric Motors. 


(355) C. W. Halligan, Lewisburg, Pa., writes 
as follows: 

“T should like your advice on this idea: It 
consists essentially in a radically different design 
of #@ectric motor, and would, no doubt, find its 
ptincipal application in toy motors. 

“Referring to the drawing, Fig. 1 shows an end 
view of the essential parts. A single magnetic 
coil is provided with a hollow core. An iron 
shield surrounds one-half the interior of this space, 
as shown. The shaft is at the center of the 
solenoid, and is provided with a cam extending 
the whole length of the shaft and shaped as 
shown. 

“In Fig. 2 the brush mechanism is shown. 
The cam, continued beyond the end of the sole- 
noid, provides a means of making and breaking 
the circuit at the correct time. 

“In operation, if the solenoid be energized, the 
cam will tend to assume the position indicated 
by the dotted lines in Fig. 1, following a well- 
known law in physics. At this time the current 
is broken and 1s again made after one-half revo- 
lution by the brush shown in Fig. 2. In this 
way rotation is effected. 

“In Fig. 3 an alternative construction is indi- 
cated. In this case the shield is omitted and the 
axis of rotation is eccentric to the axis of the 
solenoid. The principle is the same: .The iron 
will tend to assume a position such that the dis- 
tribution of magnetic flux is symmetrical, the 
same as in the magnetic vane type of volt and 
ammeter. A suitable flywheel must be provided 
on the shaft to insure an even rotation. 

‘“‘Please advise me as to the commercial value 
of the idea and its patentability as soon as con- 
venient.”’ 

A. As .you suggest, the theory of the opera- 
tion of this motor is correct, and undoubtedlv 
it will develop quite an appreciable amount of 
power if a very powerful electro-magnet coil is 
used. We presume you have done some experi- 
menting already and determined just what pro- 
portions the various parts need to have, in order 
to work most efficiently for a given voltage and 
amperage. ; 

We do not remember having seen anything just 
like this in the form of an electric motor for toy 
purposes, and believe that you can_ obtain a 
patent on it. Its simplicity should make it quite 
worth while for commercial development, so long 
as the design is confined to a small motor, as, of 
course, a large motor built on this principle would 
be very wasteful of energy. We would suggest 
that you put this in the hands of a patent attor- 
ney and have him make a search in the U. S&S. 
Patent Office for any conflicting patents. He will 
notify you directly whether or not there are any 
such patents which would interfere with the grant- 
ing of a clear title patent for you on this in- 
vention. 


iF 


ATENTS 


If you have an invention and desire to secure 2 

patent, send for our Free Guide Book, HOW TO 

GET YOUR PATENT. ‘Tells our Terms, Methods, 
etc. Send model or sketeh and description for our opinion 
of its patentable nature. 


RANDOLPH & CO. 
Dept. 172 Washington, D. C. 


C.L. PARKER 
Formerly Member Ex- 
amining Corps. U. S. 
Patent Office. 
PATENT LAWYER 
Bldg. 


McGill 
Washington, D. C. 


Patents, Trade Marks, Copyrights, Patent Litigation 


Handbook for Inventors, “Protecting, Exploiting 
and Selling inventions,” sent upon request. 


INVENTORSHAVEN'T YOU SOME IDEA 


that you can’t just work out? 
Give us the idea—we will develop it for you. Me- 
chanical and electrical ideas developed. Experts in 
model and experimental work and in perfecting in- 
ventions. Designing and building labor-saving 
machinery a specialty. Get in touch with us— 
we can save you money. 


ELK MFG. CO, 
1926 Broadway, 
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, You can learn by our modern and orig- 
i) inal system of instruction every part 
( of the Watch Repairing Trade at home 
aS good or better than at a shop. You 
caneern money while Jeerning and eecure a 
well peying positlon or etart in business efter 
Pr ~ completing our couree of instruction. Good 
A iy watch repairers are e])wayein demand and earn 
Platts , from aa to $35 per week. For particnlars 
2 


: appi¢g to , 
Milwaukee School of Watchmaking 166 Mason St., Milwaukee, Wis. 





Become a 


MOTION PICTURE OPERATOR 


Prepare yourself for an all-year-round, steady, 
well-paying position; salary $30 weekly and up- 
ward; cost of instruction, $15; $5.00 will start 
you. Day and Evening Classes. No charge for po- 
sitions secured. 


Moving Picture Operators School 
644 8th Ave.. Near 42d St., New York 











BE HAPPY !! 
YOU NEED NOT 


STAMMER 


Many have been cured by my system. Complete cure 
in from four to five weeks’ treatment. ‘Terms accord- 
ing to arrangements. ; 

Write or call for details and references. 


CHARLES PFERDMENGES, 
25 E. Washington Se. 


Chicago 
Tel. Rand. 3431 














In Your Home. Write today for our booklet. It telle 
how to learn to play Piano, Organ, Violin, Mandolin, 


Guitar, Banjo, ete. Beginners or advanced pupils. 


American School of Music,57 Lakeside Bldg., Chicago 





© ° Get up-to-date In House Wrr- 

mo i Save TIME, MONEY, 

ec S ric] an S 1 aBOR and MATERIAL by nsing 

, eee OUF 98 GENUINE BLUE FRINT 

DRAWINGS, containing ail ths 

lateet diagrama and connectione known in house wiring diagram 

and connection up-to-the-minute as used by first clase efectricians 

for wiring BELLS, BURGLAR ALARMS, LIGHTS, ANNUNCIATORS, Fine 

ALARMS and ELECTRIC GAS LIGHTINO. These drawinge are bonnd in the 

form of 8 flexible hook (9x12) for convenience in ueing on the job. 

Send for them, and if they don’t meke you more efficient asa wireman 
and eave you many timea their coet as a contractor, return them an 

money will be refunded—yon cen’t afford to be withont them. ONR 

DOLLAR postpald. Send for circulara on other sets of drawings. 


PATENT SPECIALTY _ COMPANY, 
P. oO. Box No. 583 San Francisco, Cal. 


a araha Pec completeConservatory 
i pA Course by Mail 


= = Wonderful home study musie 

= ATF fi | lessons under at American 

= At-Home ang European Oreacharal En- 

dorsed by Paderewski, Masterteachers guide and coach you. 
Lessons @ marvel of Pn and completeness. | — 

rite naming course you are interested 

Any instru ment neene Par mon ,Voice,F onlin sees 

Music, Violin ,Cornet, Mandolin, Guitar, Banjo or Re rgan 

Sa hal A will send FREE CATALOG. SEND for it NOW! 


UniversityExtension Conservatory, 6112 Siegel-Myers Bldg., Chicago 



















Send for a Complete Catalog of 


MASONIC BOOKS 


Jewelry and Goods 
REDDING & CO. ‘ 


Publishers and Manufacturers 
200 Fifth Avenue, N. ¥. 
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est Service to extend heliograph communi- 
cation to the work of discovering and ex- 
tinguishing fires. 

It is pointed out by Arthur L, Dahl that 
in order to test the adaptability of the heli- 
ograph to the fire patrol conditions some 
experiments were tried in the California 
National Forest in the northern part of 
California. A competent instructor was 
secured and seven men were chosen from 
among the rangers to learn the art of sig- 
naling. None of these seven men had any 
previous knowledge of the instrument, but 
they quickly learned the technical part of 
their work and became proficient operators 
in a very short time. When the experi- 
ments were begun the only apparatus avail- 
able was the standard heliograph instru- 
ment used by the Signal Corps of the Army. 

There are a number of these instruments 
used by the forest men. The instrument 
consists of two four-inch square mirrors 
and adjustable frames, a mirror bar, a 
sighting rod, a shutter and two hardwood 
tripods, to the top of which the whole outfit 
is attached. The equipment is rather bulky 
and weighs approximately twenty pounds. 
The principle of the heliograph is the re- 
flection of the sun’s rays steadily in a given 
direction, provision being made for. alter- 
nately exposing and obscuring the mirror 
so as to transmit a series of long and short 
flashes. ‘Lhis device is set up at a point 
from which can be seen the station to be 
signaled. By means of the sighting rod 
and the tangent screws the instrument is 
sighted on the receiving station. The mir- 
ror is then so adjusted that the reflected 
ray is projected directly toward the station. 
The circle of illumination created by the 
mirror has a diameter which increases ap- 
proximately fifty feet for every mile of dis- 
tance from the mirror. For example: If 
the receiving station is six miles distant, the 
space at that spot within which the flash 
can be seen would be 300 feet wide. As the 
shutter is placed directly in the path of the 
reflected rays, flashes are transmitted by 
opening and closing the shutter. The actual 
manipulation is very similar to that used 
in telegraphing. The best code for helio- 
graph communication is the Myer code, 
used as a standard by the Signal Corps. 

It is stated that in some cases the Morse 
code has been used for this purpose, but 
since it was created primarily for audible 
signaling rather thanvisible signaling, it 
is not adapted for heliograph work. The 
Morse alphabet is based on a combination 
of ones and twos. For instance, the letter 
A is represented by 22, the letter L by 221, 
and the letter P by 1211. The one in the 
Myer code is represented by a short flash. 
This means holding the shutter open for 
about one-half second. The two is repre- 
sented by two shorter flashes in quick suc- 
cession. Spaces between words are repre- 
sented by a long flash of about two sec- 
onds. It is of the utmost importance that 
uniformity in the mechanical movement of 
the shutter be cultivated, as lack of rhythm 
in the signals of the sender entails unnec- 
essary concentration on the part of the 
receiver, 

It is maintained that it is easier to send 
than to receive messages, and one of the 
difficulties to be overcome by the forest 
rangers was to secure perfect team work 
between the men, as the men at first sent 
their messages too fast to enable the “re- 
ceiver” to decipher them. When the men 
had been taught the code, and were able to 
send messages, a definite system was laid 
out for the forest. There were within the 
experimental area two prominent peaks al- 
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A Matter of Teeth 


The efficieney of a hack saw blade depends 
almost entirely upon the rake, the ‘‘sct,”’ 
and the piteh or number of teeth to the inch. 


There’s no overhanging ‘‘hook’’ to the teeth 
ona Starrett blade. With proper adjust- 
ment of weight or pressure, they'll cut just 
as fast on the last cut as on the first. The 
teeth are uniform in shape, ‘‘set’’ and 
spacing. That’s why every blade in a box 
of Starrett saws cuts alike. 


Starrett Hack Saws are made in varying 
pitehes or number of teeth to the inch, from 
10 to 32, according to the work they are 
intended for. 


Different kinds and shapes of metal need 
different blades for economical cutting. 
Get Starrett blades, use them according to 
the Starrett Hack Saw Chart and watch 
your cost per cut deerease. Write for 


Catalog No. 21 “L E” it’s free. 
THE L. S. STARRETT CO. 


The World's Greatest Toolmakers 
Manufacturers of Hack Saws Unexcelled 


ATHOL, MASS. 
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| Learn at the School 
That Is Thorough 


You and every man or 
boy who is interested in 
automobiles, trucks aned 
tractors can positively learn 
to be a motor expert at The 
Milwaukee Motor School. 
Why? Because this school | 
is so thorough—the instruc- | 
tion is so simple and clear | 
that anyone who wants to 
can learn this profitable 
trade here. For over eight 
years this big school has 
been successfully teaching 
boys, men and young men 
to be motor experts and to- 


FREE TOOLS 
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SPECIAL OFFER 


Everyone who enrolis now 


will receive a new kit of 
29 tools without any charge 
whatever. These are not 
loaned but are actually 
yours to take home with 
| you when you. leave the 
school. There are no 
| strings tied to this offer. 
This fine set of tools and \ 
kit bag are worth fully 
$17.50, 


Low Tuition if You 


Write Today 


Send for our new free 
book entitled ‘‘Making You 













day our efficlent instructors Master of the Ato.” 

cannot be excelled for their _ Learn how we teach all 

abillty to teach you any- cs © the everyday problems 

thing you should know to os concerning automobile 

earn big money as a motor- eee — and tractor engines— 

mechanic, chauffeur, garage " ignition, starting and 

owner, auto salesman, re- a lighting systems, Mil k 

pair man or factory worker. y wi magnetos, carbu- Toten. 

se ea ors : 

AN UNUSUAL SCHOOL sii a School 
Men who have attended a " is Dept. 1158, 

other schools come here to Ce ce Sa Mail the 555 Downer St., 

complete their training. RS - ~ coupon Milwaukee, Wis 

Some of our graduates are today ’ ; 

suo ee uae scl |s FREE SEND FOR NOW ee send me your 
ins ors. e ake ree book and 31!! = 

you an expert. We assure OUR FREE ticulars of your } ive Jeol 


your success. 


MILWAUKEE MOTOR SCHOOL 
Dept. 1158 555 Downer Street, Milwaukee, Wis. 
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THE BEST 


Yes, the best and only the best is 
cheapest in the end. Then why not 
apply this rule when taking a course 
in wireless? Our correspondence 
course is simple, easy to master, up 
to date and consists of 15 lesson 
books prepared by our expert theory 
instructors. All practice and trans- 
mitting apparatus for mastering the 
code is furnished free. 


We Operate the One Big 


radio school of the world, and this 
correspondence course is an exten- 
sion of our activities, a Post Gradu- 
ate Course in our Washington School 
being given you free, if you desire. 
You sce we are not 4 RADIO 
SCHOOL, but actually and absolute- 
ly THE RADIO SCHOOL—the top 
one, the biggest one—the one that 
HAS BEEN and I/S turning out the 
WINNERS every week. You can't 
compare ws with any other school, 
because we are head and shoulders 
above all—the very top. You get 
the idea? You can't get a better or 
higher course, we are the final—the 
finish, Act now. Get a grip on 
yourself—take the big important step. 
Settle your career today. Our new 
catalogue, just out of press, will tell 
you how. Send for it. 


SERVICE RADIO SCHOOL 


Dept. E, 900-2 Pa. Ave. Washington, D. C 





CARNOTITE 


(Radium Mineral.) The American Pitchblende found in Colorado, 
from which /tadium is extracted. 

A generous piece, enough to conduct experiments, such as affecting 
photographic plates thru opaque material (similar to X-Ray pictures), 
first made by Sir W. Crookes and Mme. Curie, is furnished in neat, 
wooden box. URANIUM ORE (Radio-Active) 

Containing about 35% of pure Uranium; also Radium and Vanadium. 
One of the most rare and interesting minerals. Twenty milligrams are 
furnished in glass vial protected by lead cover. 

One box of Carnotite and one vial of Uranium Ore as described above 
50c sent prepaid. 


FORMULAS ee (on aan inet Demsine for Tan 
Luminous Paint—Silver Plating Powder—Liquid Court Shoes—Palnt to make oth. 
Plaster—Soap_ Bubble Liquid-—Straw Hat Bieach— These Ten Reclpes in sealed envelope for 50c. 
Collapsible Tube Tooth Paste—Resllvering Mirror Sent prepaid. 


233 Fulton Street 
New York City 


SIDNEY SPECIALTY CoO., 
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ready equipt for fire lookout work. 

It is noted by Mr. Dahl that both peaks 
were connected by telephone with the For- 
est Supervisor’s office and with the nearby 
rangers’ cabin. In addition to these two 
principal peaks, there were five smaller 
ones, also connected by telephone. The 
frst two points were made the central 
Stations, and two of the best men were 
stationed there. The other five points were 
designated as substations. These substa- 
tions reported to the nearest central station, 
and since each forest officer was furnished 
with all locating instruments it was merely 
necessary for the substation to report the 
degree angle of the fire from its point and 
add a short statement of local description. 

A typical heliograph message would 
read: “Smoke bears 26 about seven miles 
on Rattlesnake Creek, near Bloody Rock. 
Just started. Burning in bush.” If the 
same fire was discovered by several oper- 
ators each would send a report. and by 
plotting the angle lines given in these re- 
ports would give the location of the fire, 
which would be at the point of intersection 
of those angles. The average speed at- 
tained by the operators was four words a 
minute. It will be noted that as the aver- 
age message need not exceed twenty words, 
that after discovering a fire a good helio- 
graph man can notify headquarters within 
five minutes, whereas under the old condi- 
tions he would have to ride for an hour 
to reach the nearest telephone. The range 
over which heliograph signaiing may be 
effected on favorable atmospheric condi- 
tions is almost unlimited. By actual test 
it was found that perfectly visible messages 
could be flashed for a distance of 45 miles 
aid read without the a‘d of a field glass. 

{t is held that the only serious drawback 
to the use of the instrument is that on a 
cloudy day it is useless. When it had been 
determined that the heliograph was valua- 
ble to the forest officers, the next step was 
to secure a more portable and less awk- 
ward outfit. After much experimenting 
the ideal instrument for the use of the 
forest men was designed. The instrument 
proper is made of aluminum alloy with 
certain parts of broi.ze. It fits into a small 
leather case approximately the size and 
shape of a 3A kodak case, which very con- 
veniently fits into the saddle bags on the 
horn of a patrolman’s saddle. Instead of 
two heavy tripods, as in the case of the 
Army instrument, the new Forest Service 
instrument fits entirely on the head of 
one small tripod about 20 inches long 2 
inches in diameter. 

The entire equipment, including tripod 
and instrument, weivhs about one-fifth of 
the standard instrument, and in bulk it 
bears the same relation. It was also found 
that by reducing te size of the mirror 
from 4% inches square to 3 inches square 
no appreciable difference was made in the 
brilliancy of the flash. This afforded the 
opportunity of reducing the size of the 
whole instrument accordingly. As fast as 
the rangers on the different California for- 
ests can be taught to use the heliograph, 
they will be furnished with the new instru- 
ments, and on their rides through the 
mountains, a fire is discovered, they need 
only proceed to the highest available point 
and flash their signal to the proper points 
where the “fire fighters” are notified their 
services are required. 


Chicago has more telephones than all 
France, and a single office building in New 
York contains more than there are in the 
whole of Greece. 


Siam’s telephone service is owned and 
operated by the government, and Bangkok, 
the capital, is the only city with an ex- 
change. 
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THE HEART OF THE WIRELESS 


An Amateur Station 
Without a Vacuum lube 
is Years Behind the Times 


ARCONI V.T. 


7.22 each 


Under agreements recently effected the Marconi V. T. is the 
only vacuum tube, or audion, which may be sold to amateurs, 
laboratories, schools of instruction and experimenters, 
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The approximate operating life of the MARCONI 
V. T. is 1,500 hours. 





Fleming Pat. No. 803684 
De Forest Pat. Nos. 841387-879532 


Class I.—Designed for use as a detector; operates 


with plate potential of 20 to 60 volts. 


Class I].—Designed for use as an amplifier; plate 
potentials from 60 to 110 volts may be applied. 


Tubes in either class may be used for detection or 
amplification, but those of Class I are best as detectors, 
and Class II tubes are superior as amplifiers. 





Standardized SBelcet $1.50 additional 


The Marconi Resistance, connected in the circuit 
between the grid and the filament of the Marconi 
V.., is made in the following standard sizes: 


14 megohm, | megohm, 2 megohms, 4 megohms, 
6 megohms. 


Resistances of any special fractional values up to 6 


megohms can be supplied. 





Standard Resistance, Complete $1.00 


Send all remittances with order to COMMERCIAL DEPARTMENT 
235 BROADWAY, 


MARCONI WIRELESS TELEGRAPH CO. OF AMERICA NEW YORK 


RETAIL OFFICE AND EXHIBITION ROOMS—25 ELM STREET, NEW YORK 
Sole Distributors for De Forest Radio Telephone & Telegraph Co. 


BRANCH OFFICES: 
Schofield Bldg., Cleveland, Ohio Insurance Exch. Bldg., San Francisco, Cal. 301 Commercial Bank Annex, New Orleans, La 
American Bldg., Baltimore, Md. 136 Federal St., Boston, Mass. 109 South 2nd St., Philadelphia, Pa. 
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DE FOREST = 
ireless Telephone Sigg ae 


The Newest Development in the Radio Field 


| DEFOREST | 





A Wireless Telephone that plugs into a lamp socket. A genuine oe ee oe 
DE FOREST UNDAMPED WAVE RADIOPHONE. (and tele- Sgt atone ee 
graph} OPERATING DIRECT FROM YOUR 60 CYCLE, 110 
VOLT HOUSE CURRENT. NO MOTOR-GENERATOR RE- 


QUIRED. JUST PLUG IN AND TALK—SIMPLICITY ITSELF. 


A greater invention than wireless telegraphy. Absolutely silent 
in operation. Trouble-proof, fool-proof and only one adjustment 
required, after which the instrument “‘stays right.’” Couldn't pos- 
sibly be simpler to operate. Practically simultaneous transmission 
and reception by means of electrically operated relay transfer 
switch. Marvellous, snappy, clear speech. Voice quality superior 


to that over a wire. Absolutely stable in operation. Utmost selec- eS 
tivity. No decrement. The panel is divided into three divisions—rectifer, 


filter and oscillator. The rectifier employs two bulbs, thus taking advantage Price Complete 


of both halves of the cycle. The filter of inductances and capacities smooths 


out the ripple, freeing the speech from distortion. The oscillator of four . Including Bulbs 


tubes comprises a new circuit of high efficiency both in power, output and 


modulation. $ 2, O O. 





Tested {Telegraph 50 to 75 miles Depending upon aerial You will eventually use this type of transmitter, 
Ranges | Telephone 10 to 20 miles height and terrain. now recognized as the Most ecient) of allliliws 
we otitis ae this new De Forest 
= ° : o 4 production now. rder tmmediately to insure early 
Our actual experience with this set indicates that these ranges can be greatly delivery: either thru your regular, dealer ae ities, j 
exceeded. eae 
Y 


DE FOREST RADIO TELEPHONE & TELEGRAPH COMPANY 


Inventors and Manufacturers of Amateur and Commercial Radio Apparatus 


1415 SEDGWICK AVENUE, NEW YORK CITY 
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EXPERIMENTERS! Get a SKINDERVIKEN 
cae =a, Transmitter sete 
Button 


THROAT 
HE SKINDERVIKEN TRANSMITTER 
BUTTON presents the latest advance 
in miqaophones and marks a revolu- 
tion in transmitter construction. tt work: 
on an entirely new principle, ‘fakes up Fig. 5 
practically no room, and marks ihe end of : 
all telephone transmitter troubles. PHONOGRAPH 


The SKINDERVIKEN TRANSMITTER PietaNe ee 
BUTTON can be placed in any position and 
{t will talk loudly and distinctly and is at 
the same time extraordinarily sensitive. 
lt was primarily designed to replace the 
old damaged or larnt out transmitter. 
Simply unserew and remove the telephene 
transmitter front, disconnect the two inside 
wires, unserew and remove the hridge and 
the old electrode. There remains only the 
diafram. ‘These wires are then connected 
with the Skinderviken button, the latter 
























MATCH -BOx 
DETECTOPHON 


, TALKING 
THROUGH 
CHEST” 





Fig. 3 
ing 1%° o'l transmitter honsing together agaln the telephone is ready 
fur work. 


screwed to the diafram, and after serew- Fig. 7 
hae 


ly transmitted so that pcople hard of hearing can readily hear the sermon. 
‘ig. 5 shows an interesting stunt, whereby a hole is drilled in the 
side of a thin glass water-tumbler; the sides of the glass thus acting 
as a diafram. the voice is clearly transmitted. Fig. 6 shows a simple 
match box Detectophone. The Skinderviken button is concealed inside 
of a hox, only the small brass nut showing on the outside. This car 
be camonflaged as well. This device talks well. Fig. 7 shows how to 
transmit phonograph music at a distance merely by drilling a small 
hole in the phonograph arm and attaching the Skinderviken hutton; 
a very favorite experiment with all experimenters. Fig: 8. shows how 
a very sensitive Detectophone can he made by placing one of the 


ELETRICAL EXPERIMENTER readers will be particularly interested 
in «all the different experiments that can be performed with the Skinder- 
viken Hatton. Fig. 1 shows the Skinderviken button attached to the 
back of an Ingersol watch case. When speaking towards the inside of 
the case, it will be found that the voice is reproduced clearly and 
loudly. Fiz. 2 shows another interesting stunt. By attaching the button 
to a tin diafram ahont the size of half a dollar, and by holding the 
tiafrim at the side of the throat, aS shown, speecb can be trans- 
mitte! with surprising clarity. Fig. 3 illustrates the same arrange- 





ee ee ies ee eee ee mnt placed on the chest huttons in the center of 
as shown. In this posi- a lithographed cardboard ORD E R T O -~1) & yy 
pieoe eal Bee we Pi senntee tion the transmitter hue. “ce any : ‘ 
tpt. 5, ico 90. Eleven ; will talk clearly and loud- ‘ 
Phisade.phia, ee | ly. Fig. 4 Pe an are small hrass nut shows. Price 1 Prepaid 
penepiner . on : a a cangement wherchy the The large surface ef tbe immediate Shipments 
mnclosed p.ease finsdl Bo... .. or Which send imme- 3 AL ; : Agta 
GittCrsetreaa i, ...2. Nhitidervikesy ‘Ts nsnister Tatra: Skinderviken button is _at- | picture acts as : hig aia Electrical Specialty Co. 
fached cn a thin wood | fram, and the voice *s well Dept. S. 128 So. El Hien 
SOpne ne poard =t the preacher’s | reproduced. pt. Oo, o. Eleven : 
oulpit. His voice is clear- PHILADELPHIA, PA. 
ines oe ete | 
City PStdtOe ccc ry «<a aU wae gS eae SS ae Z y 
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Mesco Radio Buzzer 


With Shunt Resistance 
U. S. Navy and U.S. Army Standard 


inna HE Radio Offi- 
_ cers of the NC 
Planes, after test- 
ing all other 
buzzers, de- 
cided to use 
the ‘“Mesco” 
gem, on their ra- 
dio equip- 
ment. The 
R-34 was 
equipped with two Mesco Radio Buz- 
zers, 

Why? Because of its reliability and 
eonstancy in operation; greater output 
efficiency; ease of adjustment; un- 
affected by extreme variations § in 
weather conditions: exposed wires 
eliminated. 

Sparking is almost entirely elimi- 
nated, so that the energy lost in light 
and heat in the oneration of other buz- 
zers is here conserved and radiated in 
the form of oscillating energy. 


This buzzer maintains a constant note and Is 
recommended as an exciter for checking wave- 
meters where pure note and ample energy are 
required, 


List No. 55, Mesco Radio Buzzer 
Price $2.05 









The Practice Set comprises a regular telegraph 
key without circuit breaker, a special high piteh 
buzzer, one cell Red Seal Dry Battery, and four 
feet of green silk covered flexible cord. 

The key and buzzer are mounted on a highly 
finished wood base, and three nickel plated bind- 
ing posts are so connected that the set may be 
used for five different purposes. 


List No. Price 
342 Telegraph Practice Set, with Battery 
SMCICCVCEN, Mines EON ce cae a da ee. $3.24 


Weighs 4 Ibs. packed. 
Price does not include postage. 


MESCO Combinatiot Pract +3 S*t for Learning the Mo 
and Continental Visual and Audible Codes 





This outfit is the only reliavie instrument which 
will cnable students to become proficient opera- 
tors in the U. S. Naval Service, because it is 
equipped with a buzzer and miniature lamp en- 
abling the user to master both the visual and 
audible signals quickly. 
List No. 52—Practice Set with Red Seal Bat- 
feny; and Cord. . cc. .6 css ese hoe $4.05 
Weighs 4 Ibs. packed. Price does not include 
postage. 


We carry a Large and Complete Line of Stand- 

ard Wireless Material Recognized by Experts as 

such with Competent Experienced Wireless At- 
tendants in Charge 


Send for the New Editi-n of Our Catalog W28 


It is pocket size, contains 264 pages, with over 
{.00C illustrations, and describes in plain, clear 
language all about Bells, Push Buttons, Bat- 
teries, Tclephone and Wireless Telegraph Mate- 
rial, Electric Toys, Buralar and Fire Alarm Con- 
trivances, Electric Call Bel's, Electric Alarm 
Clocks, Medical Ratteries, Motor Boat Horns, 
Electrically Heated Anparatus, Battery Connec- 
tors, Switches, Battery Gauges, Wireless Tele- 
graph Instruments, Ignition Supplies, etc. 


Manhattan Electrical Supply Co., Inc. 


17 Park Place, New York. N.Y. 


CHICAGO ST. LOUIS 
114 S. Welle St. 1106 Pine St. 


SAN FRANCISCO OFFICE: 604 Mission St. 
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Radio Links Airplane 
amd Sulomarine 
(Coutinued from page 661) 

lV ire-—Seven strands of No. 14 L. & S. 
phosphor bronze wire, covered with 40 per 
cent Para rubber, to a total outside diam- 
eter of YY", 

Supports——Two substantial masts, trian- 
eular or oval in cross-section, 3 feet high 
with insulators at the top, crected at cither 
end of the boat and braced to withstand 
considerable strain. 

Stanchions—Two stanchions insulated at 
the top placed high cnough to support the 
wire at least 1 foot above the bridec. 

Radio Insulators—An extra radio msu- 
lator sinilar to the one already installed, 
placed in the space now occupied by the 
antenna mast (or in any convenient place 
at least 3 feet away from the other tnsu- 





lator), and extended vertically thru = the 
lull. 
Water-tight Sleeves-——-(To prevent the 


sea water from working up under the in- 
sulation on wire.) Brass stock 3” long 
bored to ontside dimensions of insulated 
wire for 234” and drilled dimensions of 
hare wire for 4”. The wire is stript of 
insulation for a few inches and is slipt thru 
the sleeve, the insulated portion being 
smeared with white lead and the stript 
portion being soldered to the brass. 

Grounded Connec'ions—Lugs on end of 
wire grounded to hull by bolts. 

Léad-in Joints—Junction of insulated 
wire and radio conductor is made water- 
tight by marine glue poured in a cylindrical 
mold. 

Wire -tightening Device. (a) Turn- 
buckles may be placed at the end of each 
wire next to ground connections: or (b) in 
order to take up slack on both wires equally 
it is preferable if construction of boat per- 
mits to place one insulated turnbuckle be- 





.tween stanchions on bridge. 


Receiving Apparatus——Tuner capable of 
receiving wave lengths of 300 to 16,000 
meters, and oscillation audion detector and 
three-stage resistance type amplifier of 
French design. (The Navy standard audion 
control box type SE 1,000 two-step ampli- 
fier cannot be used unless placed in a noisc- 
proof and inductive-proof compartment.) 

Transmission Apparctus. — Regular 
quenched spark set, preferably the 1 KW. 
size. Terminals of loop antenna are con- 
nected to the antenna and ground connec- 
tions, respectively, with a .0005 microfarad 
condenser in series with the loop. The 
ground connection on the set being re- 
moved. 


Navem Radio Opened 
® 
Again 
(Continued from page 662) 
were captured during the war, of course. 
and we may presume from those captured, 
that the bulbs used in practically all the 
Teutonic radio stations were similar or 
nearly so, and that if the German experts 
had devised any wonderful new bulb, that 
they would have put these bulbs into their 
field sets, by the very nature of.the war- 
time conditions, and particularly those used 
in the large base radio stations, several of 
which were captured during the latter 
months of the war. In a test with these 
bulbs as compared with the French vacuum 
bulbs and the American types, such as the 
De Forest and Western Electric amplifiers, 
the German bulbs showed up as good, but 
not better, under careful tests which were 
carried out in conformity with U. $. naval 
specifications for the device. A radio en- 
cineer of the U. S. Navy Department re- 
cently informed us to this effect. and we 
also heard the same opinion voiced by offi- 
cers of the French and British Armies, who 
had the opportunity of carefully testint a 
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The World’s 
most wonderful 
Typewriter — 


ITere’s a polyglot machine that 
writes a'l languages from Eskimo 
Indian to Kata Kana Japanese 
and over 365 different type-sets. 
‘The type is instantly interchange- 
able—two different languages or 
type sets are always on the ma- 
chine. You just turn the knob— 
to change language or type. 


pp, mm ond seat 


a= 









“MANY TYPEWRITERS IN ONE” 

Sounds like an Arabian Knights 
story but the machine itself is very 
practical, very real. It is the 
typewriter President Wilson uses 
personally —the typewriter he 
took with him when he visited 
King George. It’s the typewriter 
King George’s mother, Queen 
Alexandra, and many _ other 
Queens and Jings use. 


The Multiplex has revolution- 
ized typewriting—has changed it 
from monotonous commercial 
work to the beauty of fine print- 
ing and engraving. 


No Other Typewriter Can Do This: 


MULTIPLEX HAMMOND'S 
Instantly chongeavbe woe 
Many styles, many Languages 
Two types or languages always In themachina 
change 
Write for booklet showing the many 
languages and type sets of the Multt- 
plex—there’s a type for every profes- 
sion, every business, every science, in- 
cluding technical 
signs and sym- 
bols and chem- 
ical keyboard. 






Hammond Typewriter Co., 389 East GOth S:., New York 
Gentlemen—Please send your Free Book and 
pamphlet, “‘The President and His Typewriter.” 


NADU Gos cis de Sat ene 





* - - s et eng eon epee ; oF : a 
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AMPLIFY our 


With the new DETECTAGRAPH-TRANS- 
MITTER, the amateur can amplify radio sig- 
nals to such an intensity that he can hear the 
signals about his station without the need of 
the telephone head set. 

By the addition of a loud talking telephone 
he is able to hear ie messages many feet 
ae from the instrument. 

super - sensitive DETECTAGRAPH- 
TRANSMITTER herewith shown is two and 
three-eighths inches in diameter, five-eighths of 
an inch thick and weighs 
less than three ounces. It 
is the most sensitive 
sound detecting device 
ever brought before the 
public. : 
The manner in which 
























Our Super-Sensitlve De- 


Horn, wlth 

Loud Talking 
Recelver, Cord 
Plugs and 
Desk Stand 
Base. Price, 
$12.00 Conm- 

plete” 





The Detectagraph 
Sunlor ee 





Bqual to any $35 in- 
strument made. Out- 
fit consists of Super- 
Sensitive Transmitter 
with cord connector 


Piece with small 
Bisck cords Bice 26 CORTLANDT STREET 
Black Case and Two 
Batterles, 





Read All Signals 


RADIO SIGNALS 







Our Speclal No. 25 Loud 


tectagraph Transmitter, 
Price, $7.00 Complete Seon Scontitta 
Model ee 


Order direct from ad. 
Or write for free descriptive circular. 


super-sensitivo Lat Gy, BOISSONNAULT COMPANY Site :Crcnsiees: 


Makers of Super-Sensitive Microphone Devices 


ELECTRICAL EXPERIMENTER 








the amplifying process is attained is by attach- 
ing with tape the DETECTAGRAPH- TRANS- 
MITTER to the regular wireless receiver. 

Not only is this instrument applicable for 
amplifying radio signals, but it can be used 
with equal satisfaction for magnifying other 
sounds. Phonograph music can be transmitted 
from one place to another by means of this in- 
strument, and those who are afflicted with deaf- 
ness will find enormous benefit by using this 
transmitter, It is the greatest device for build- 

ing your own loud talking 
telephone, detectagraph 
and other devices. Can 
be used for any purpose 
where a sensitive detect- 
ing instrument is re- 
quired. . 









































Betectagraph Rheostat, 
especitaliy made for am- 
pilfying clrcults. Price, 
$2.00 Complete 











Super-Sensitlve Wo. 
40 Recelvers to be 
used In connection 
with Detectagraph- 
iransmitters, $10. 00 














Mode] **C’? Horn, 

with loud talking 

Recelver, Cord Pluas 

and Wall Base. 

Price, $12.00 Com- 
plete 















Detectagraph $15 
This detecting instru- 
ment of marvelous 
sensitivity can be 
used for detecting 








eee, 
ter ac 
NEW YORK CITY Cord, Receiver, 
Headband, Case and 
Battery. 









That Reach Your Station 


With the ordinary receiver many signals never become audible. 


Those stations 


you've wanted to hear can now be brought in with surprising intensity if you 


connect into circuit a 


Two-Stage Audio-Frequency Amplifier 


This Amplifier is designed to eliminate howling due to 
resonant feed-backs, without impairing its amplifying eff- 


ciency. 


The cover is hinged, affording accessibility to all 


parts. The sockets accommodate the standard four-prong 
tube and perfect contact is secured through strong phosphor- 


bronze springs. 


The wiring and mechanical construction are characteristic 


Grebe. 


Type RORB, Price $45 


of Grehe workmanship. 


Write for 


Better be sure your Amplifier is a 


free bulletin describing Grebe Amplifiers; 
complete catalog sent upon receipt of 10c. 


A. H. GREBE & CO. 


70 Van Wyck Boulevard 





Schoo! established 45 years. 


ova ACCOUNTANCY 


Bea Cost Expert.Earn $3.000 to 310.000 yearly. 
C.PA’s teach you thoroughly in a few months by our 


COST! 


Se ~ New Horre study sy: ‘stem- low Cost-FREZ 800K 
International Accountants Society. Dept.’ > GL, 2020 S.Michigan Ave, Chicago, 








LEARN WIRELESS TELEGRAPHY 


Fascinating and Educational Work—Big Salaries—Prepare Now 


The United States Shipping Board is making heavy demands upon usfor Dodge-trained wireless oper- 
ators. Travel all over the world, secure, free, unsurpassed living accommodations and earn a bigsalary, 
We Also Teach Morse (Wire) Telegraphy and Railway Accounting 
Endorsed by wireless, railway and telegraph officials. Low 
rates. Students can earn living expenses while attending school. 


Dowcye’s Telcoraph and Wireless Institute 





Richmond Hill, N. Y. 





Catalog Free. Write Today, 
22nd St. Valparaiso, Indiana 


| soon on AVIATION 


Learn of the great opportunities in this .cew 
$1,000, 000,000 industry. Thousands of men needed. 
Learn by mai)—free book tella how Write at onca 


Nat. Aero Inst., Dept. 7448, 916 S. Mich. Ave., Chie. 
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large number of bulbs of all makes, before 
and after the signing of the Armistice. 


Two large antenna systems are pro- 
vided—the larger being of T-shape, and the 
smaller in the form of an elevated hori- 
zontal triangle with the down leads from 
the apex, says the Wureless [Vorld. Simul- 
taneous transmission on two different wave- 
lengths is thus possible. The two main 
masts, of lattice construction, are 260 
meters high, and are bedded on an insulat- 
ing ball at the base. Additional insulation 
is provided at 150 meters from the ground. 
The supply alternator, single phase, can 
deliver 800 horse-power, and after multipli- 
cation of the frequency by static frequency 
raisers, furnisl.es 24,000 cycles current to 
the aerial. 
meters. Transmission at 200 letters per 
minute can be carried on. The overall effi- 
ciency is claimed to be 65 per cent from 
alternator to aerial at 12,000 meters wave- 
length. 

The following table gives an interesting 
comparison with the installation in use in 
1908 : 


Faw fs 1908 fae ft 1918 
Small | Large 
Aerial | | a Aerial 
Masts 1 otf 100°] 2 of 150 2 of a! 
, 1 of 135 4 ce f 120 
Antenna area } 31, 000 77. 500 155; 5, 500 
sq. metres sq.m. 
Primary ouptut! 600 
ies 
Aerial | energy 12 400 
K. W. 
System | slow quenched! .H. F. 
spark spark Alternator 
20,000 


Range Kms. 3,600 ) 8,000 











THREE LAND RADIO STATIONS 
FOR AIRPLANE MAIL. 


The Post Office Department has con- 
tracted for the erection of three high- 
power radio stations, the first of a chain 
of wireless communicating centers in vari- 
ous cities to be used primarily for the di- 
rection of mail-carrying airplanes handi- 
capped by fog, it was announced recently 
by Emil J. Simon, the well-known New 
York radio engineer. 

Stations will be established at Belle- 
fonte, Pa., and Cleveland, Ohio, with a. 
third at some point on Long Island or 
Newark, N. J. Appropriations for them 
already are available. Others will be- 
erected at Washington and Chicago as 
soon as Congress provides funds. 

Fach station will be equipt with steel 
towers 200 feet high and 300 feet apart and 
will have a range of approximately 400- 
miles to mail airplanes. and approximately 
700 miles between stations, the difference 
in range being due to the lesser sending 
ability of airplane wireless equipment. 

The station at Bellefonte were com- 
pleted about the middle of October, while 
the other two definitely decided upon were: 
expected to be ready early in December. 

Establishment of the radio stations will 
enable the Post Office Department to main- 
tain communication between cities having 
air post delivery independent of telegraph 
and telephone services in the event of a 
disruption of service by storms or other 
causes. 

Lieutenant Clark A. Edgerton, formerly 
of the army aviation service, in charge of 
the air mail experimental work at Wash- 
ington, will direct the activities of the radio- 
stations. 


The wave-length is thus 12,500: 


| 
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ssCold Fire’’ 


By H. Gernsback 
(Continued from paye 633) 


(standard 110,000 volt insulator for 60- 
cycle work, such as is used in electrical 
power transmission equipment) equipped 
with a “corona” or flux distributing shield. 
This flash-over is occuring at 234,000 volts 
and 51,000 cycles per second. W ithout the 
corona shield, corona will form on the 
metal cap of the insulator and flash-over 
will occur at voltages slightly less than 
100,000 at a frequency of 51,090 cycles per 
second. 


SEVEN ZEPPELINS WERE LURED 
TO DEATH BY RADIO. 


This is the tale of the seven Zeppelins. 

Do you remember the last big raid over 
England after which most of the flock of 
ungainly birds came flopping down into the 
fields and forests of France, while one met 
its fate in the Mediterranean? 

People in London told one another all 
manner of tales about frozen motors and 
gasoline icicles. As well to let it go at that 
in those days, but now that I know the 
Germans know all about it, here is what 
happened, says Gordon Stiles in a p ess 
report from Berlin. 


A certain French radio officer had been 
very diligent during the war. When Amer- 
ica came in some wireless experts from 
over there joined forces with him. Among 
other things they studied the German 
method of wireless control of aircraft. 

The Allies had known for a long time 
the Zeppelins were guided by instructions 
sent from powerful wireless stations in 
Belgium and Germany. When its cargo 
of bombs had been disposed of the airship 
would flash back, “Where am I? And what 
course shall I také to reach home?” 


This call would be received by several 
German stations, indicating the direction 
from which it came. Thus by using for- 
mula which involved mathematical calcula- 
tion dealing with intersections and the like 
the position of the Zeppelin could be ex- 
actly determined. The rest was easy. The 
compass course to be taken went thru the 
ether to the Zeppelin. 

By patient work the French radio officer 
had compiled a vocabulary which embraced 
more than 400 German code words. With 
the help of mechanicians he had built a 
wireless set which had all the characteristics 
of the German apparatus, even to “flaws.” 


On the night of the raid in November 
1917, this set was read for use. Fate was 
with the Allies, for when the Zeppelins were 
floundering at a dizzy height over London, 
the signaled replies from the German sta- 
tions did not reach them. Static disturb- 
ancs prevented the message carrying. 

The French stations were very busy. 
“Come this way.’ “Take this course.” 
“Steer so many degrees east by south.” 
These were the messages flashed over the 
new sending apparatus. 

From the Zeppelins, one after another 
came “O. K.” And they came. They came 
so accurately that the French actually tele- 
phoned the various anti-aircraft stations the 
exact minute when they might expect a 
Zeppelin over their position. Atlied night 
fliers were sent up in swarms to demolish 
those which the guns did not claim. 


We know their success. The big gas 
bags came tumbling into France or sailed 
wildly about, damaged and limping, until 
the airplanes finished them. 

Another dent in Fritz’s wild war: dream. 
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on request. ) 


(1 BRANDES 
| WIRELESS 5 
HEADSET | 


CLEAR TONE 
LIGHT WEIGHT 
DEPENDABLE SERVICE 


Score 100% efficiency in actual use. 


Sharp, Unblurred, Readable Signals 
‘“BRANDES MATCHED TONE 


Exactly matching the tone of both receivers in each set and thus eliminat- 
ing all confusion due to unmatched harmonics. 

Buy a Brandes Superior Headset and use tt critically for ten cays. 

Then, tf 1t doesn’t come up to our claims or your expectations, return 

tt and your money will be EG refunded. Test tt—compare with 

, distance. Prove for 

The two diaphrams, toned ae 


OFFER alike, strengthen the signals ana »revent blurring. Used cy many U 
a Government experts, and exp. ts abroad; by colleges ind technical 
schools; and by professional an 


SEND 4c FOR CAT..LOGUE E. 


assured by 





other s—for sensitiz eness, 
fine quality, the 


C. BRANDES, Inc. 


Room 814 





Complete Line of Brandes Receivers for those in Canada. 
43 McGill College Avenue, Montreal, P. Q., Can. 


Radio Electrical Supply Co., 








“ASK ANYONE WHO HAS USED IT” 


Said Denver, Col. to Valley Stream, L. ].:— 


One of our most enthusiastic customers communicates by wireicss 
from his home in Denver to a friend on Long Island. 
Brandes Headset—aiter exhaustive tests and comparisons. 





“matched ton 


amateurs everywhere, 


DICE LES SARECEIVER SPECIALISTS 
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He uses a 


(Name 


Ce c 
“Superior” 


"Set, 2000 ohms, 7 


yourself the 


32 Union Square 
New York Ci.y, U.S. A. 









Send stamp for Pamphlet “E”’ 








TE 
A 





RADAG 


694 Boylston. St. 
Bostor. -~— Mass. 


The oldest, largest and best equipped radio school in New England. 





RADIO -~— Splendid oppor- 
unities now in the Merchant 


TEL. Marine for Wireless Oper- 
Sq 6 4 ators. Big salaries! New 
Schedule: Junior operators, 


$100 per month; Chief op- 
erators, $125; food and 
quarters besides. Equiva- 
lent ashore from $40 to $50 
a week. Graduates in all 
parts of the world as In- 
» spectors, Instructors, En- 
gineers, Operators, etc. 


Recommended by 


Marconi and Government officials. DAY AND EVENING CLASSES: START ANY MONDAY. 


RADIO APPARATUS 


Distributors of All Prominent Makes: — 
De Forest, Wireless Specialty, Murdock, Grebe, 
General Radio, Clapp-Eastham, Brandes, etc, 


etc. 


Largest and Best Stock of any House in New 


England. 
For real prompt delivery send us your orders. 
For Honey-Comb Coils, Unit Panels, Vacuum 


Tubes, Baldwin Telephones, 


Grebe Developments, etc., etc. 


F. D. PITTS CO. 


DEPT. D 
12 PARK SQUARE 





“The Ellis Music Master Repreducer’’ 


made for all phonographs. Pleases the most exacting 
music lover. Eliminates twang. Perfect harmony of ac- 
companiments, individuality of artists volces and instru- 
ments reproduced from records in life like reanimation, It 
sells on its merits. Send 10e for booklets E, °’Hints to 
Music TLovers’’ and ‘‘Musite Masters ’’ Agents wanted 
j. H. ELLIS, P. O. Box 882, Milwaukee, Wlsconsin 
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Murdock 55's, 


BOSTON, MASS. 









TYPE LC-101 INDUCTANCE 
COIL MOUNTING 


Are You Listening to Hawaii? 


BLANK CARTRIDGE DE BA 
PISTOL prepaid ONLY 0c 


For protection and sport every man an 
boy should have one. Order at once. Get an 
American flag FREE. Money refunded if de 
sired. E. L, LEWIS CO., 1400 Bway, N.Y.C. 


when writing to advertisers. 
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New Big 264-Page Wireless 
and Electrical Catalog 


DUCK’S sitet essaic 


It is mailed for 12c in stamps or coin which may be deducted on 
first order of $1.00. Catalog not sent otherwise. 

We regard this catalog as our greatest effort., It embraces every- 
thing in wireless worth while. 172 pages with no waste space 
devoted exclusively to wireless instruments. Your amateur 
friend will tell you that there never has been any wireless catalog 
to take the place of catalog of this company and above all that you can absolutely 


depend on our goods. There is no need for any other catalog when you have 
this big catalog. 








A big improvement over our 
former model. Primary divided 
into two sections, with three 
dead end switches, greatly im- 
proving selectivity. 

Secondary divided into three 
sections, with two dead end 
switches, eliminating harmonics. 
By changing the construction 
of the end piece, there is also 
'’s greater loose coupling. It is a 
se wonderful improvement over 
our old model both in perform- 


ance and appearance. Only 
$23.50. 





The secondary on our new type 
Arlington is divided into three 
sections with two dead end 
switches, eliminating dead end 
effect and harmonic and giving 
greater selectivity. The end 
support similar to that on our 
Navy type permitting of greater 
| loose coupling. It is a beauti- 
fully finished instrument and 
will be sold by us at the same 
price as the old model. $9.00. 





OUR IMPROVED ARLINGTON RECEIVING TRANSFORMER 


THE WILLIAM B. DUCK CO., 240-242 Superior St., Toledo, Ohio 





TRACO QUALITY 


RECEIVING TRANSFORMERS 


Used the world over. Insist on the genuine, built by 
its originators. Substitutes are expensive, irrespective 
of design. We absolutely guarantee our tuners to give 
the maximum signal volume. Delicate refinement, un- 
; ' interrupted service and high class work- 

manship unite to make TRACO tuners 

the standard whereby all others are 

Ss judged. If you Dealer 

does not handle them, 
order direct from us. 


LIBERTY DETECTOR 
VALVES. RADIO AM- 
_ PLIFYING PHONES, 

ptiype used by the 
UNITED STATES, 
BRITISH and FRENCI 
GOVERNMENTS, now 
in stock, for sale. 

Send stamps for 
bulletins. 





The Famous 5A and 5C Models 


THE RADIO APPARATUS CoO., Pottstown, Penna., U. S. A. 







CHANGE OF PRICES 


With Quantity Production and adoption of 
Automatically Wound Coils, we are glad to an- 
nounce a Reduction in prices of our Amplifying 
Transformers as follows: 

Type A-2 fully mounted with Aluminum Sup- 
ports, Engraved Bakelite Dilecto Panel, and 
Nickel Plated Bind Posts.............. $7.00 

With Supports, but without Panel and Bind 
Posts oop ¢ 4 8-0 enemies DOlLU0 

Assembled, but Unmounted...........$4.50 

Although originally designed for use with 
VT-! Tubes, these are now being used exten- 
sively and with excellent results with Marconi 
V. Ts. 

ACME APPARATUS CoO., 
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28 Windsor St., Cambridge, Mass. 
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DENMARK PLANS BIG RADIO 
STATION 


Official announcement that Denmark is. 
making plans to open wireless communica— 
tion between Copenhagen and the United. 
States was made recently by the Danish 
Legation. This statement was made public: 

“Information to the effect that regular 
wireless connection has been established. 
between Denmark and Great Britain has. 
just been received by the Danish Legation. 
here. Plans are now being worked out by 
the Danish Ministry of Traffic for erecting” 
a great transatlantic radio station near Co— 
penhagen which will put Denmark in direct. 
wireless communication with the United. 
States. 

“Danish newspapers complain that their 
telegrams for some time have been greatly 
delayed because of the crowded cables. The 
Danish papers express the hope that the 
still important plan for a great transatlantic 
station will soon be realized. The Danish 
press is anxious to get into direct communi- 
cation with America, so as to be able to 
obtain news from over here at first hand 
and at reasonable rates. 

“The Danish wireless station at Lyngby 
is at times able to hear the American sta- 
tion at Arlington talk to Rome, but is not 
powerful enough to send messages over the: 
Atlantic. The plan now under considera- 
tion by the Danish Government call for the: 
erection of a transatlantic wireless station 


to cost 2,000,000 kroner.” 





JAPAN WANTS $16,000,000,000 
PACIFIC CABLE. 


‘he Marconi Company, it was said, had’ 
pr>*posed a wireless system between Amer- 
ica and the Far East, at a cost of about 
$6,000,000, But the members of the council 
declared that wireless would not be satis— 
factory owing to. static conditions and 
other disadvantages which would make 
transmission impracticable for more than 
seven hours out of twenty-four. 


RADIO-CONTROLLED ’PLANES 
WERE TO BOMB BERLIN, 
SAYS JACK BINNS. 


At the very moment when the armistice 
was signed a squadron of super-Handley 
Page bombing airplanes were awaiting or- 
ders to bomb Berlin, says Jack R. Binns, 
the well-known radio expert, late instructor 
in the wireless school of the Royal Air 
Force. These giant machines were equipt 
with wireless in such a way that the Ger- 
man wireless station at Nauen would have 
unwittingly navigated: them in a direct line 
to Berlin. 

It has made inter-communication between 
airplane and airplane possible over a dis- 
tance of 400 miles, with less power. than is 
used by a ship at sea to communicate 200 
miles. 

It has made aerial navigation possible 
irrespective of weather conaitions. It has 
made the transmission of human speech 
between the occupants of one plane to the 
person on another plane possible over a 
distance of 25 miles. 

Of these its effect upon aerial navigation 
is the most recent and most phenomenal cf 
the developments arising out of the welter 
of war. 

On all the great Handley Page and 
super-Handley Page airplanes of the British 
Air Force the so-called Chanffer “direction 
“finder” has been equipt. This is one of the 
most closely guarded secret inventions of 
the war. 

With its aid the navigator of one of these 
giant machines can pin down upon a chart 
the exact latitude and longitude of the air- 
plane within five minutes of commencing 
the observation. Moreover, this navigational 
work can be done while the machine is in 
a dense fog, 

The most remarkable thing about this in- 
vention is the fact that the large aerial 
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which makes a wireless station such a con- 
spicuous landmark is entirely missing. In 
its place two moderate sized coils of wire 
are fitted into the nacelle of the machine. 

1 have located the exact position of a 
Handley Page while flying above dense 
clouds over the North Sea in less than ten 
minutes. 

he manner in which these observations 
are taken is as follows: One of ‘the two 
coils on the machine is movable thru a 
complete circle. ‘This coil is moved until 
it receives signals trom some well-known 
wireless station in Europe. The direction 
of this coil gives the true bearing of that 
particular station after allowances have 
been made for certain well known antl 
charted errors, such as magnetic deviation 
of the compass and quadrantal error of the 
airplane. 

he angle of the station to the bearing 
of the machine is then worked out on a 
chart, and the resulting line drawn clear 
across the chart. When this is completed 
the coil is turned around until some other 
well-known station is heard. The same 
process is completed, and the point where 
the two lines cross is the exact location of 
the airplane in latitude and longitude above 
the earth. The whole apparatus, with the 
exception of the coils, can be carried in one 
hand; and the coils, while bulky, have very 
little weight. 

Another remarkable feature of this in- 
vention was its application to the big bomb- 
dropping airplanes that raided German 
cities. In this case there was a variation 
‘1 its utilization. The coils were fixt rigidly 
in the machines, which then pointed them- 
selves bodily at a wireless station situated 
at the point where they wished to go. 

In other words, German wireless stations 
directed British bomb-dropping airplanes to 
their cities without knowing if, alld. @ver 
the shortest possible route. The wireless 
stations back of the British limes took care 
of their return. 

Next to the direction finder the develop- 
ment of the wireless telephone on aircrait 
has been the greatest achievement of the 
radio experts during the war. 

All the day and night bombing squadrons 
were fitted with it. Its utilization brought 
success to bombing raids by eliminating all 
confusion and enabling the squadrons to 
retain their formation under all conditions. 

The squadron commander sitting in his 
machine would issue orders in an ordinary 
tone that was easily heard above the roar 
of the powerful engines, while the ma- 
chines were rushing thru space at the rate 
of a mile every thirty seconds. 

If, thru unforeseen circumstances, a ma- 
chine got separated from the squadron, it 
could rejoin by means of instructions given 
thru the air by the human voice up to any 
distance within twenty-five miles. - 

This wonderful invention was also util- 
‘zed in scout work. All the Bristol scouts 
were equipt with it. 

They would sit above the clouds watch- 
fully waiting. Immediately a German scout 
appeared the artillery co-operation machine 
vould radio the fact to the aerodrome. The 
operator on duty at the ‘drome would then 
talk into a telephone transmitter, and ten 
seconds later the Bristol would swoop down 
thru the clouds upon its unsuspecting prey. 

One of the 1918 developments was the 
long distance wireless telegraph sets for 
aircraft. With these machines engaged in 
patrot work hundreds of miles back of the 
German iines could communicate instantly 
with headqaarters any distance up to 400 
mies. Nor onfy this, but they could receive 
special instructions instantly from head- 
quarters. 

The moment the German command began 
to move troops in the back areas, the fact 
was known in all headquarters in the 
British army. 

All this was done from a speck in the 
sky, from an airplane large enough to 
carry only two men. 
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TYPE TRIODE E 


This unit. was designed to facilitate ex- 
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| Will Tinese Perpete 
ual Motion 

' Schemes Work? 

By John D, Adams 

Z (Continucd from page 649) 








be a very marked effcct at this distance, 
but the main thing to note is that there will 
be no back pressure. From the point “d” 
the free North pole will then proceed to 
point “a,” as every point along that leg of 
the triangle is nearer to the attracting 
wouth pole than to the repelling North pole 
of the horseshoe magnet. This completes 
the path, and, if the reader will now apply 
the same line of reasoning with the other 
two horseshoe magnets in place, it will be 
seen that the operating force is very greatly 
increascd, as each of the three magnets 
may be considered separately with the same 
result. As the free North pole Icaves the 
point “a” under the repulsion of the North 
_ pole of the left-hand magnet, it is also at- 
tracted by the South pole of the right-hand 
| magnet. 
The above merely describes the device 
| in its simplest form. If such a machine 
were to be designed for power purposes, 
t»e power could be greatly increased, it 
would seem, by providing a great many 
bar magnets, and if they were arranged on 
| a belt at the ton and bottom, three similar 
| horseshoe magnets, with polarity reversed, 
' could be applied to the upper or South 
poles, thus doubling the power. 















Wonderful New Method 


By our wonderful new method of teaching by 
mail, you can learn Illustrating, Cartooning and 
Commercial Art right in your own home—and in 
your spare time. Hundreds of successful students 
and graduates are now making splendid incomes. 
Get into this fascinating work yourself and make 
from $50 to $125 or more a week! Our method 
makes it easy for anyone to learn. The study is 
fascinating. Only a few minutes a day! Personal 
instruction given you by Witt H. CHANDLEE, one 
of America’s foremost commercial artists. You 
can have your own studio—or secure high salaried 
position. Many students have earned more than 
the cost of the course while they were learning! 


No Talent Necessary 


Just as you have learned to read and write, we 
can teach you how to draw. Everybody has the 
ability. True, some have more than oihers, but 
that is because that ability has been developed. 
You start with straight lines—then curves. Then 
you learn to put them together. Now you begin 
making pictures. Shading, action, perspective, and 
all the rest follow in their right order, until you 
are making pictures that bring you from $50 to 
$500 or more! Many artists receive as high as 
$1000 for a single drawing | 


Big Demand fcr Commercial Artists 


There are thousands of big-paying artists’ positions 
open right this minute. ‘hese positions are actually 
going begging for the lack of trained artists to fill 
them, Magazines, newspapers, advertising agencies, 
and business concerns ure all looking for men anid 
women to handle their tllustrating. With the tre- 
mendous expansion of both foreign and domestic trade, 
cominercial art is more in demand than ever—and that 
demand is increasing every day} 


Write for Free Book 


Mail coupon NOW for our valuable book, ‘‘How to 
Become an Artist.’’ Contains full particulars of our 
bree Artist’s Outfit, and special terms for a limited 
number of new students. Also contains many inter- 
esting drawings by our students, showing their amaz- 
ug progress. Book just full of valuable information 
to you. Send for it NOW} 


WASHINGTON SCHOOL OF ART, Inc. 


1460 H Street, N. W., Washington, D. C. 


Belem ecleie eee suisse ses ence FREE COUPON cusiiaecloeunaessses neceionses 


WASHINGTON SCHOOL OF ART, Inc. 
1460 H Street, N. W., Washington, D. C. 
Please send me, without cost or obligation on 
my part, your free book, ‘How to Become an 
Artist.” 





FRENCH TO HAVE 12,500 MILE 
RADIO STATION 


The new wireless station to be erected 

at Croix-d’Hins, near Bordeaux, will have 

a sending radius of 12,500 miles. It will be 

one of the most powerful wireless stations 

in the world, with five times the strength 

of the Eiffel Tower station, three times that 

of Lyons and twice that of Nauen. The 

| station will have a capacity of 72,000 words 

| daily, and will reach all of the French 
colonies thruout the world, 


| | ssPLAN-T”? 
| By John White 
: (Continued from page 648) 


| Stevenson's face showed his open disap- 
pointment and consternation as the radio- 
gram proved, not a key to the message on 
hand, but a puzzle; quite as difficult, if not 
imore so, than the “personal.” 
However, on pondering the matter, he 
wondered if it were not probable for this 





ESS CMC ere rs ta alate eat « & wale leo wai Share ae Teas message to have a direct bearing upon the 
ae newspaper excerpt. It was decidedly pos- 
ee a ee a. £ sible, else why should Larnelle have post- 

: 5 S| ~poned this message last evening when by 








en obvious mistake a duplicate of the “per- 


sonal” had been transmitted, unless he 
; E RS | feared that the uninitiated receiving the 
two with such proximity should discover 


the relation between them. This being the 


Do you want ycur radio station listed | case, the solution must be of the utmost 


is ; 5 simplicity. 
among the ‘“‘leng distance’ amateurs? | Crossing the room, he compared the mes- 
Our new type “R”’ 1K. V. A. 25,000 volt save just received with the personal. The 
: ; truth dawned upon hin! The message and 
Wireless Transformer will make your | the personal were but the aiternate words 


of a complete communication! A code ime 


station cier i: i i 
on efficient for “long distance” relay nassible to solve excebt for the sigan 


work. Write for our catalog 20 T describ- slight, chance of one stumbling upon the 

° * e {7 t Ole t - > 

ing complete transmitting apparatus. wo halves, each transmitted thru radically 
: differcnt mediuis. 


Quick!y and  methoically Stevenson 
“atched up the communication, one word 





Thordarson Electric Mfg. Co. from the “personal”.an/ tie next from the 

. radio message, trauslatiny ‘as he proceeded, 

901 S. Jefferscn St. = Chicago, Hl. | uni the deciphered code was before him 
in me ne 
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It read, capitalized and punctuated: 

“Larnelle:—Watkins and Short have de- 
livery ready. Send all four on the fifth. 
Danger ard directions taken up here. 5, 5. 
Unsuspecting. Bordinage.” 

lt was evident that a “Larnelle’ and 
“Bordinage” were the recipicnt and sender 
of the message, respectively. Stevensou 
plaus’bly assumed that “send all four on 
the fifth’ was a conveyance in which to 
transport the “delivery.” The “danger and 
directions” gave the idea that the work 
was illegitimate. His interoretation of 
“SS.” varied. Jt might well be intended 
for steamship, but from the context he was 
of the opinion that it was more appro- 
priately “Secret Service.” 

Stevenson, with his former experience as 
a government detective, considered that 
there were plans being formulated, if not 
already complete, which would culminate im 
illegitimate business. Jlis ignorance of the 
kind of work and lack of sufficient evidence 
prevented his informing the proper au- 
thoritics. He decided that it would be im- 
possible for him to do other than await de- 
velorments. 

Stevenson unhooked the telephone book 
from his desk and ran his forefinger down 
fhe seen. vvarlick, \Washburne,’ and then 
his search was rewarded with....“Watkins 
and Short, paper manufacturers, 36 East 
Cliff Street.” 

“Paper manufacturers,’ thought Steven- 
son, “that apparently is above board, un- 
less—” 

For the next month the air gave no sign 


$ 


of Larnelle, nor was his activity displayed - 


in the personal columns. 

Stevenson decided that the transaction, 
of which he had but the faintest conjec- 
ture, were being directed by one Bordin- 
age in the very safe manner described. The 
complete message was doubtless written out 
in full, and, on two separate sheets divided 
into alternate words, a copy of one being 
sent to the publication while the other was 
transmitted by radio. By mistake or ab- 
sentmindedness on the first evening, Bor- 
dinage had sent the wrong half. 

Some five weeks after the first insertion, 
Stevenson again found reference to Lar- 
nelle in the person2l columns. It ran: 

“Larnelle: fast with s. wary on mav 
shortly. Bordinage.” 

The same evening, Stevenson, intent upon 
his instruments, threw in two-thousand, 
five-hundred meters wave length. 

Oecasionally, a high-powered station would 
chime in, but he was far too high for the 
common gossip. As ten o’clock approached 
he feared that Bordinage and Larnelle nad 
varied their wave, but shortly his anxiety 
was put to noucht by the strident screech 
fe barnelle Larnelle Larnelle...” 

“.».»work but caution gs. direction re- 
moval follow Bordinage,” it eontinued in 
the clear-eut notes of the experienced op- 
erator. 

There was silence and Arlington ticked 
out ten o'clock. Stevenson, with receivers 
still elasped to his ears, compared the mes- 
sage with the “personal.” 

When pieced together the communica- 
tion read: 

“Larnelle:—Work fast but with caution. 
5. S. wary. Directions on removal may 
follow shortly. Bordinage.” > 

Again, and with more certainty, he inter- 
preted, “Secret Service wary.” It was also 
apparent that Bordinage, Larnelle and Co. 
were contemplating a chanee of base of 
operations if the danger increased. 

Removing the headset he walked to the 
desk ’phone and called Washington by Long 
Distance. 

“Hello, Secret Service?..... Chief Lang- 
fond please... . bane. ....How's the boy? 
Stevenson speaking....Hope to be with 
you again soon. Say, is there any ‘queer’ 
in eirculation now?” 

ayes, Some me inetact, to you, Steve, I'll 
confess there’s au‘te a bit.” 
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taining an amusing ‘‘Test in Pronunciation’’ 
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“Facsimile Color-Plate’’ of the new bindings. 
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e pages, with 128 pages of maps beauti- 
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tractors will be put in service in cities and on |} 
the farm this year. Mcn are needed every- 
where to repair and operate them. Big wages 
are paid competent men who krow how. You —, 
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“Source New York?” 
“I have an idea that it is. But it is being 
distributed rather widely by ageits. but 

what's the idea. How'd yours 

“Have you got Watkins and Short under 
suspicion ¢’” broke in Stevenson. 

“Yes, but how the devil’d you know. Is 
there a leak?” 

“No, your department’s O.K. Dut 1 
think Ill have a bit of informatrongiigs 
you shortly. Well, so long for the time, 
and remcembc-s me to the boys.” 

Then again followed weeks of silence be- 
tween Lordinage and Larnelle. Stevenson 
experienc.d fears that they had intercom- 
municated thru other channeds and that, 
whoever they were, they had fled. 

However, his fears w ; dispelled when 
a few days later, amid the agony columns, 
appeared the. followings, code to Larnelle: 

“Larnelle to ignorant to of Europe pos- 
sible plan followed at with goods nine to- 
morrow arranged. Bordinage.” 

Stevenson decided that the “S” was the 
first part of a refercnce to the Secret Serv- 
ice, and with his knowledge that the law 
was closing in upon the probable counter- 
feiters, it was doubtless to enlighten Lar- 
nelle of the increasing danger. “Iturope 
possible plan followed,’ if the foregoing 
were true, tended to show the contemplated 
method of escape. The completion of the 
message in the evening would, of course, 
verify his conjecture, but if the conspira- 
tors were then told to disembark by a pre- 
viously arranged plan designated by a letter 
or numeral, it would be impossible to inter- 


cept them. 
Again calling up Washington the ex- 
secret service man communicated witli 


Chief Langford. 

‘Hello, Lang, old boy? 
‘queer’ you and I talked about. 
plating arrests, aren’t you?” 

“Yes, but we can’t find exactly where 
under the sun they’re working from. It 
also seems that somehow or another they’re 
on to us. I haven’t the slightest idea where 
they get their information. But where'd 
you get yours? How the deuce!” 

“How are your directions sent to your 
deputies in this city?” inquired Stevenson. 

“Special delivery and wireless; but that’s 
not it; it’s all in code.” 

“Oh,” murmured the radio man, compre- 
hensibly. “Well, have a squad of men up 
here at nine ve. M. to-morrow and I think 
you'll get them all with the possible ex- 
ception of the leader. But you'll have to 
get me permission to use the Brooklyn 
Navy Station this evening. It is tle only 
way you can get any of them. They'll be 
gone by to-morrow. Can't explain any 
more on the ’phone.” 

“What! Well, I'll take your word for 
it, but it is bey ‘ond me. No mistakes now, 
Steve. The permit’ll be there before you. 
And, say, I'll be in the city myself.” 

Stevenson hung up, and with pencil and 
paper worked long and zealously at the 
“personal.” When he raised his pencil an 
hour later, there was before him a sup- 
plement similar to that sent by Bordinage 
via the aid, but one, which, when placed 
with the personal, would convey Steven- 
son's orders to Larnelle. 

The same evening his face glowed with 
appreciation as his fingers clasped the key 
at the Navy Yard’s station, to which Lang- 
fords’ permit had gained him quick admit- 
tance. 

A half-hour before the usual time of the 
Bordinage messages, he called “Larnelle 
Larnelle Larnelle.’” His wave length was 
two-thousand, five-hundred meters—that 
previously employed by Larnelle—and the 
slightly subdued quenched tone of the 
navy’s roar was so similar to that of Bor- 
dinage’s that anvone but a_ professional 
operator would fail to detect the difference. 

“Bordinage Bordinage,” he signed, and 
shortly came the amateurish reply from 
Larnelle. 


How about that 
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These Up-to-Date Books 
Will Save You Money 


No. 5—WIRELESS CONSTRUC- 
TION AND INSTALLATION FOR 
BEGINNERS describes in detail 
with working drawings, how to 
make simple but efficient sending 
and receiving sets at lowest pos- 
sible cost. 73 pages. 66 illustra- 
tions. : 


No, 3—LESSONS in WIRELESS 
TELEGRAPHY sltould be owned 
by every amatcur. 35 clear Ics- 
sons covering all principles from 
aerials to end losses and audions, 
so you can understand how they 
work, 


No. 6—EXPERIMENTAL WIRE- 
LESS CONSTRUCTION with 
working drawings and detailed in- 
structions for building spark coils, 
transformers, tuners, couplers, 
condensers, detectors, ete. (More 
advanced than No. 5 book.) 


HOME MADE ELECTRICAL 
APPARATUS (in 3 parts), 
with details and working 

my drawings, taken from real 
Maney apparatus. Vol. 1—Static 
machines, batterics, storage 
eclls, rectifiers  ete., ete. 
Vol. 2—Voltmcters, ammet- 
ers, telegraph and telephone 
instruments, shoeking coils, 
spark coils, expcriments, etc. 
Vol, 3—Dynamos, motors, electric engines, min- 
jature lighting, wireless, Tesla coils, electro- 


plating, ete. 


Get Them Now—Price May Have to Advance 
Any Day 
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Haller Cunningham Elec- 
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428 Market St. 
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tion with any other concern. 
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Wireless Apparatus 


AMERICAN ELECTRO TECHNICAL APPL, Co. | 
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BATTERIES—SPECIAL TYPE FOR AUDIONS 
Velec.ors, Condensers, Variom- 
~ eters, loose Couplers, Tuners, 
\Bakelite, Brandes Iiead Sets, 
Army Head Bands, Binding 
Posts, Knobs, Levers, Sliders, 
Contact Points, Switeh Knobs, 
ete. De Forest's High- Class 
Mfg. Radio Parts on hand. 
“Catalog delayed beyond onr control. It will be sent, 
ta hase who have asked before the Ist of Oe'cber.* 

























Going Up! 
It gives dandy results 
and is worth much 
“2 more than $10.50. 

Order one now. 
mend Z2-cent 
stamp for bulletin. 


COLBY’S TEL. EGRAPH ‘SCHOOL, AUBURN, N. Y. 
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ELECTRICAL EXPERIMENTER 


“Shut down wave length to two-hundred 
meters and keep it there,” ordered the ap- 
parent Bordinage. There was but one dan- 
ger, namely, that the venuine Bordinage, 
listening in, should overhear the orders 
given to his confederate. But this was not 
the case. 

With the wave as short as the present 
one, the danger of Bordinage’s receiving 
the following message from Stevenson was 
nil, and it would be equally smpossible for 
Larnelle to copy the bona fide communica- 
tion from Bordinage in the old wave 
length. 

Stevenson tapt out: 

“S. on doings as method communication 
not now as be &40 w. 20 at P.M. all Bor- 
dinage.” The “840 \WV. 80” being the resi- 
dence of Stevenson. 

When combined with the personal of that 
day, the full message read: 


“TLarnelle: S. S. onto doings. Ignorant 


as to method of communication. Europe 
not possible now. Plan as followed: Be at 
840 W. &0 with all goods at nine P.M. 


All arranged. Pordinage.” 
As he threw in his switch for receiving. 


the “O. K. Larnelle” ticked in his ears, 
followed, as he returned to the former 
meterage, by a crashing, high-pitched call 


for the Brooklyn Navy Yard from a Cana- 
dian Station at © In the midst of the 
communication the sender quit abruptly 
and apparently from t — same station came 
the call, “Larnelle Larnelle, Bordinage.” 

Stevenson switched to a rotary gap, and, 
running it slowly, answered in the uncer- 
fain manner of Larnelle. The message 
from Bordinage followed: 

““ ...8. on business as method communi- 
cation only safety T be landing all at .\. AI. 
as Bordinage.” 

When Stevenson O.K.’d the message as 
Larnelle had done in previous times, the 
Canadian station returned and continued 
the message where it had left of. Its tone 
and wave length were identica: with that 
of the Bordinage station. 

At the completion of the communication, 
Stevenson handed the ’phones to the regu- 
lar operator and compared the Bordinage 
message «ith the personal. Decoded it 
read: 





“Larnelle: S. S. onto business. Ignorant 
as to method of communication. Europe 


only possible safety. Plan “T” followed: 
Be at landing with all goods at nine A.M. 
as arranged. Bordinage.” 

His conjecture was correct; they intended 
to flee. 

As Stevenson made his way homeward, 
a possible explanation for the interruption 
of the Canadian station occurred to him. 
Upon reaehing his quarters he immediately 
got in touch with the New York Branch 
of the U. S. Secret Service. 

UHello....hanetord arrive yet?... Nor... 
Well, as soon as he gets in, send him over 
to Stevenson’s.... ves, important.” 

Early that morning, Langford, tired from 
a sleepless journey on the Washington flier, 
arrived at Stevenson’s dwelling. 

The friends shook hands and Stevenson 
inquired : 

“The men, will they get here this even- 
ine?” 

Stite: they'll all be here, but what’s this 
something ‘important? you want and then 
me for vour bed.” 

“This is it: I think that we ean get hold 
of the leader also. Here is mv whole 
plan....” and he recounted to the amazed 
Langford how he had first caught on to 
the . ift of things. 

“But how under the stun could thev have 
deciphered our codes?” demanded the se- 
cret service man. 

“A person of sufficient ingenuitv to for- 
mulate a cipher of the cleverness that Bor- 
dinage employed should have no trouble in 
decoding those of vours which he received 
Enititherdairow.s..bue for the last part of 
the plan. Have extradition papers ready 


“Electrical Experimenter”’ 
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MURDOCK No. 55 





2000 Ohm Set. $4.50 
3000 Ohm Set......... 5.5C€ 
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WHY PAY MORE? 


Here are receivers that will respond to 


the feeblest signals. They are un- 


questionably 


SENSITIVE 


Here are receivers so rugged in con- 
struction that they will keep their sen- 
adjustment longer than any 
They are unquestionably 


sitive 
others made. 


DURABLE 


Here are recetvers fitted with every 
aceessory tending to comfort and con- 
They are 


COMFORTABLE 


Here are receivers designed to have 
They are 


venienee. unquestionably 


100% perfeet appearance. 
unquestionably 


GOOD LOOKING 


They fill every requirement in every 
respeet, at prices considerably under 
any obtainable anywhere. 


WHY PAY MORE? 


The demand for our receivers and 
other MURDOCK apparatus has been 
so great that we advise early orders if 
you wish to secure prompt service. 


- Bulletin 19B sent free on request 


WM. J. MURDOCK CO. 


55 Carter Street, Chelsea, Mass. 
509 Mission Street, San Francisco 








Star Storage Batteries 
More Dependable 


Lower in Price 


The BEST Guarantee 


Liberal discounts to dealers; write for 
partieulars. 


THE 
STAR STORAGE BATTERY CO. 


Manufacturers of 
Automobile Starting and 


Lighting Batteries 
Muncie, Ind. UU. SA. 











Leary to reeognize the marks that nature has 
stamped all over the human form. Look through 
H U and beyond the deceptive smile Know the strong 

MAN and weak points of those you meet. Send 5 cents 
in stamps for “PERSONAL nO R’’, a little 


NATURE book that tells how. Address F A. Koss, Secre- 
tary Progress League, 31 Union So. N. Y. City 
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YOU ARE BADLY if you tack 
HANDICAPPED HighScho-l 


training. 
You cannot attain business or social 
prominence. You are barred from 
a successful business career, from 
the leading professions, from well- 
paid civil service jobs, from teaching 
and college entrance. In fact, em- 
ployers of practically all worth-while 
positions demand High School train- 
ing. You can’t hope to succeed in 
the face of this handicap. But you 
can remove it. Let the American 
School help you. 


FIT YOURSELF FOR A 
BIG FUTURE This Course. 


which has been 
prepared by some of America’s leading pro- 
tessors, will broaden your mind, and make 
you keen, alert and capable. It is complete, 
simplified and up-to-date. It covers all sub- 
jects given in a resident school and meets al 
requirements of a High School training, 
From the first lesson to the last you are 
carefully examined and coached, 


USE SPARE TIME ONLY 


Most people ¢d/e away jifty hours a week. 
Probably you do, Use only one-fifth of your 
wasted hours for study and you can remove 
your present handicap within ¢t7v9 years, You 
will enjoy the lessons and the knowledge 
you wili gain will well repay the time spent 
in study. 


i> fi $ i So that you may see for 


yourself how thorough and 
‘eS 2 complete our training is, 
we invite you to texe te lessons in the High 
School Course—or any course of specialized 
training in the coupon below—before decid- 
ing whether you wish to continue. If you 
are not then Satisfied, we will refund your 
money in full. We absolutely guarantee 
Satisjaction, On that basis you owe it to 
yourself to make the test. 
Check and mail t!e coupon NOW for full 
particulars and Free Bulletin. 


AMERICAN SCHOOL 
OF CORRESPONDENCE 
Dopt. H-268 Chicago, Hlinois 


s°TRAINING=THE: KEY+TO™ SUGCE Se 
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Explain how I can qualify 
for the position checked. 


ww Lawyer 
Business Manager 
Elec, Light & Power Supt. 


.... Book keeper 

.. stenographer 

Fire lnsurance Expert 
-...oanitary Engineer 

..... Master Plumber 


Telegraph Engineer 


Civil Engineer ‘ , 
....Automobile Engineer 
....Automobile Repairman 


Shop Snnerintendent .... Airplane Mechanic 
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.. Heating & Vent. Engineer 
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ELECTRICAL EXPERIMENTER 


from Canada for one Bordinage, and also 
a squad of Canauian flain-clothes men 
watching the wireless operator at Q 
ready to arrest him the minute you tele- 
phone the word. Of course, I’m not sure 
he’s the man; but if so, by to-night I'll get 
hold of sufficient evidence to demand his 
Arrest, 
“Why not, aiter the capture cf the crim- 
inals, get the men themselves to tet] the 
whereabouts of Bordinage? That seems 
the simplest way, argued Lanetord: 
“Because,” returned the radio man, “I 
doubt if they really know who or where 
he is. He has played one of the safest 
games in the annals cf crime. And also 
1 will require the use of the Brooklyn 
Navy Yard station for the whole day. You 
remain here to direct the capture of the 
men.” 
Before noon, Stevenson again journeyed 
to the Navy Yard, where Langford’s influ- 
ence gained him control of the key. 
He had scarcely seated himself, when the 
operator at the Canadian station at Q 
signaled an outgoing ship. Stevenson threw 
J on his sending apparatus and called “Bor- 
dinage, Pordinage, Bordinage, Larnelle.” 
There was no danger of Larnelle hearing 
for the wave was in the upper hundreds 
and Larnelle, in obedience to the orders of 
apparently, Bordinage, had reduced to two- 
hundred. 
There was no response to his call of 
‘Bordinage.” 
A few minutes later the same Canadian 
operator transmitted the weather reports 
relayed from the astronomical station at St. 
Johns. Again Stevenson made a futile at- 
tempt to call Bordinage. 
. Thruout the afternoon an1 evening, ex- 
© cept when the navy station was operated 
for government use, and only when the Ca- 
nadian operator was bisy, the hobbyist 
vainly endeavored to reach Bordinage. 
Shortly after nine, Langford entered and 
k announced that the active members of the 
eang, including Larnelle, coming to Ste- 

: venson’s home, had been arrested with little 
difficulty. Thev had brought the “goods,” 
five boxes of tightly packed ten-dollar bills. 
Stevenson had been correct. Thev profest 
ignorance as to the whereabouts of their 
leader. 

The radio man motioned for quiet and 

- evain listened to the Canadian operator in 
communication with an Atlantic vessel. 

“How about this Bordinage,” broke 
Langford. 

: “T’m going to get him now,” responded 
Stevenson. 

A moment after the man at Q had 
completed his orders to the ship, Steven- 
“a son prest the key with: 

“Bordinage, Bordinage, Bordinage.” 

It was the first time he had flashed the 
call when the Canadian operator had not 
been transmitting. “Larnelle Larnelle” he 
signed. 

Silence for the moment. 

Then back crashed the acknowledgment 
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in the high-pitched tone of the Q sta- 
tion. “Larnelle TLarnelle, Bordinage.” 
A coincidence was impossible! By a 


process of elimination the operator at 
QO and Bordinage were the same! 

The light from the powerful nitrogen 
bulbs flooded the trans-Atlantic station at 
QO , and, reflected from the polished in-’ 
struments, dimmec the pale glow of the 
Audions into almost obliteration. 

One of the two men in the outer office 
noiselessly r2nlaced the Long Distance 
*phone uncn th: desk. 

The radio man moved nervously in a 
swivel chair, as for the fifth time in half 
as many minutes, he had screeched out to 
the unresponsive J arnelle. 

Feeling a hand on his shoulder, he 
whirled in his seat and faced—a represen- 
tative of the Canadian Secret Service. 


(The End.) 
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WITRELESS 
OPERATORS 


are in 


Great Demand 


IG salaries paid 

to trained men. 
Our course of in- 
struction will qualify 
you rapidly for an ex- 
cellent position. Un- 
usual opportunity to 
see the worm 
Autumn classes just 
starting. Enroll now. 
Terms moderate. 
Easy payments. 


Eastern District Y.M.C. A. 
179 Marcy Avenue 


Brooklyn, N. Y. 
Telephone Williamsburg 3800 


Memorize Continental Code 
Almost Instantly 


My method is the short cut. Complete 
Chart and full instructions 10 cents. 


C. K. DODGE 


MAMARONECK, N. Y. 











; Make your own “‘Wireless,’* also Dynamo - 
teries, Motors, Telegraph, Telephone, Tientes eat 

4 Alarms, Coils, Current Reverser, Electric Engines, ete 
{{ Book with 75 INustrations; by experts so anyone can 
A understand it, With Catalog. Ali 10c, 3 for 25cn 


z 2 
3. ©. Dorn, 705 S. Michigan St., Dept. 22, Chicago, ills. 
etature which ts stre 


Arnold ==: 


2082 Lexington Av. N.Y. 
Established 1910 
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Loose Couplers 


Combination Loose Coup- 
ler Parts and accessories. 


Send 3c stamp for lit- 





J. F. ARNOLD 
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Universal Radio System 


Up to the minute radio apparatus for pro- 
gressive users who can recognize quaiity. 


Send stamp for catalogue. 


Universal Radio Mfg. Corp. 


Dept. W Elmira, N. Y. 











7 Sale on Dry Cells> 


We have in stock a quantity of slightly used _batieries 
which we are closing out :. $1.25 PER DOZ. These 
cells will be shipped by express only. Send money order 
or cash in registered letter—no stamps accepted. Five 
cents will bring our illustrated catalogue showing other 
bargains in the electrical line, 

ELECTRICAL SPECIALTY CO. 
Dept. E., 128 So. 11th St., Philadelphia, Pa. 
Dept. B., 48 So. Front St., Columbus, Ohio 











SEND TO-DAY 


For Catalog for Complete Line of 


Receiving Apparatus 


REMLER RADIO MFG. CO. — 


163 Sutter St. San Francisco, Calif. 
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KNOBAND SWITCH 
LEVER—Mounted on brass f 
bearing and shaft, threaded 
6-32, two inches long. 
Lever securely fastened to 
knob, Each 40 cents, post- 
age 4 cents. 

KNORS as illustrated above as 





used on switch 14x% with 

hole for mounting, each 2te 

postpaid, 

Consolidated Radio Call Book, postpaid, $1.06 

CONTACT POINTS 7/32x7/32 Brass with 

serew for mounting, Postpaid 25c per doz, 
Eakelite-Dilccto panels, about 

91%, x 19x % ENVACIONO ee yeccrecsteiiclocore AO OOe $4.60 
9x 19x Y% Black XX........ Sllerstevorersierstere 8.00 

914 x 19 x 3/16 Black XX........ atepstelel cfoletalut=te 3 60 
ISEXeISexes/lG Black XX... 6 ccc ce cece - 6.00 


Send 5 cents in stamps for our catalog and get on 
our mailing list for future bulletins. 


A. H. CORWIN & CO. 
924 Kinney Building Newark, N. J. 


Get Our Prices 


on the Wireless Apparatus 
you need, before buying. 
We handle new and second hand in- 
struments on which we can save you 
money. 


All Second Hand Instruments guaranteed to 
be in perfect working order. 


WHAT DO U NEED? 


Send us your list now 


Radio Equipment Co. 


630X Washington St. Boston, Mass. 


PRE-WAR PRICES 


Large Stock —Immediate Shipment 


No. Switch Points Doz. 50 £100 


626—1,"x34" tapped 6-32. . .$.30 $1.00 $1.75 
627—Y,"x,"x¥%” shank 6-32 .36 1.25 2.00 
628—%,"xl¥," tapped 6-32... .30 .90 1.50 


Above prices plain brass finish. Nickeled points 
50% advance. Vostage extra. 


Send card today for Circular G 


Shotton Radio Mfg. Company 


Successors to 
Maguire & Shotton, Albany, N. ¥. 


P. O. BOX 3, SCRANTON, PA. 





















SUPERLATIVE 
RADIO EQUIPMENT 


THE BEST KEY IN THE 
COUNTRY 
10 Amp. $7.75—20 Amp. $8.25 
A three cent stamp will bring 
bulletins of this and other hlgher 
grade apparatus. 


The Radio Engineering Company 
22 St. Paul St. — BALTIMORE, MD. 











NEW - ORLEANS 


WIRELESS SUPPLIES AND 


MINERALS OF ALL DESCRIPTIONS 
Send 6c for Catalogue 


L.A. ROSE 


4323 MAGNOLIA STREET 
NEW ORLEANS, LA. 


WILCOX PANEL 













“The Best’ 


IY In. Radlus Postpaid Price 
Comp’ete Switch, polished brass finlsh.50c 


Complete Switch, nickel plated finish. .60c 
Knob turned and potishet........... 250 
Switch points, hrass finish........... 2c 
fwiteh polnts, nickel plated finish.... 40 


THE WILCOX LABORATORIES, Lansing, Mich. | 


You benefit by mentioning the “Electrical Experimenter”’ 
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NEW 24-CYLINDER LIBERTY 
MOTOR. 


The War Department has developed a 
24-cylinder Liberty motor which has just 
been successfully tested at McCook Iield. 
Originally the Liberty motor was designed 
for eight cylinders, then cnlarged to 
twelve cylinders. ‘The engine used in the 
test at McCook Iield was built of standar:| 
Liberty twelve ports. The changes were 
few, consisting chiefly of the use of two 
regular crank case upper halves, one of 
which was somewhat altcred, and special 
design connecting rods. 

The following table compares the Lib- 
erty 12 and experimental Liberty 24: 

HORSE POWLR (NORMAL). 


Liberty....24 673 Liberty....12 400 
POUN Dey PER. Po Dity ). 
ember tya..c cof ibertv.2..l2 2.11 
GAS CONSUSITTIION (POUND) PER 
FP; AN: HOUR. 
Ribettve.:.cs 209 Maberty;...12 5! 


The experimental Liberty 24 compares 
favorably with successful tests of foreign 
motors of approximately the same power. 
An engine of this power, if run at the nor- 
mal speed, would enable the use of a com- 
paratively large slow-speed propeller with- 
out gear reduction, thus increasing propeller 
efficiency. 

The following table compares the Lib- 
erty 24 and various high-powered foreign 
motors: 


Motor and Country of Mig. H.P. 
Wedion, France: sac aa cere ee 8UU0 
Liberty 24, United States.........*673-738 
Mint: Ap Iw italWeoe ea cee ae Rea 600 
olls-Rovee Candor ~England.... 600 
Pizant 20 rance 4... ace ete 600 
Renault 12-M, France 2.4... oe 550 
Salmisom 65-2. erance Seen 500 

Biche eect ee 450 


Napier “ 


*E’xperimental, not rated. 


The Electrical 
Machimist 


By H. Winfeld Secor. 
(Continued from page 658.) 





down operation is not carefully watched. 
the tool is hable to “hog-in,’ and before 
you know what has happened, there is one 
grand bang, and there are commutator 
segments in sixty-four different parts of 
the machine shop. Practical experience 
has proven that the best tool for all ordi- 
nary commutator work up to 6 to 8 inche: 
in diameter, is a 4-inch to vs-inch piece 
of self- hardening steel, ground carefull, 
to a diamond point with a good clear- 
ance. This tool should measure about 1! 
to 2 inches long, being supported in an 
Armstrong or other patent tool holder of 
the clamping type. A left-hand tool 
holder should be used in turning a com- 
miitator. it the commutator 1§ to be ma= 
chined, then the armature 1s invariab!. 
placed in the lathe with the commutator 


facing the tail-stock center. This means 
that the tool will be fed from right to 


left across the commutator, taking a fine 
cut, the depth of which can best be judged 
by actual experience tn turning a few com- 
mutators of different sizes. As will be 
readily appreciated, great care must be 
exercised to quickly release the tool car- 
riage feed, as the tool approaches the rear 
end of the commutator where the connect- 
ing lugs are, or it will “hog in” with dis- 
astrous results so far as the mechanical 
1iob is concerned. On smali commutators 
it is the best practice unless vou are a 
skilled Electrical Machinist, and used to 
turning commutators. not to use the auto- 
matic feed on the lathe carriage and screw, 
hut to traverse the carriage and tool along 
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FIT YOURSELF | 


FOR THE BIG JOB 





Don’t hesilate any longer. There is aie greater 
heisend for trained men now than eyer betore- 
greater opportunities—bigger pay—-more rapid  uad- 
Vancemet. It's training that counts now—accurate 


kunowledge--a complete grasp of your trade, 


Drake’s mi". Books 


FOR HDME STUDY pave the way to the fat pay en- 
velope. Written in vom-techniva] language that any 
man can grasp. Send the price of any book Usted 
below. We will send the books postpaid—you keep 
them five days—-lf not ettirely satisfied return the 
books and your money will be refunded in full. 


AUTOMOBILE Books 


Brookes’ Automobile 
Handbook. 1919 edl- 
tlon, by L. E. Brookes, 
pocket size. Leathere:te 
$2.00 

Automohbilo Ignition. 
By If. P. Manly. Pock- 
et size. Leatherette 
$2.00 


Automobilo Starting 
and Lighting. By 
Manly, 1919 edition. 
Pocket slze. Leatherette 

$1.5¢ 
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pea : BI 
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The Ford Motor Car 
and Truck and Tractor 
Attachments. by Manby. 
Leatherette $1.50 


Automobile Catechism 





and Repair Manual 

Pocket size. Leatherette. $1.2 
Practical Gas and Oi] Engine Hand- 

book. By Brookes. Pocket 9127€....--.eeeeseeees $1.50 

Traction Farming and Traction Engineering. Sr 56 


ELECTRICAL BOOKS 
(All Leatherette binding) 


Direct and Alternating..........$1.50 


Electrio Motors, 


Wiring Dltagrams and sen iden weeeeee  S1.50 
Armature and Magnet WindIng.. Srernretereeie Saipan 
Modern Electrical Construction...... Bucisuevelsie Graves $1.50 
Drake’s Electrical Dlictlomary...........eeeeee: 1.5 
Drake's Telephone Handbook...... Bale lever areratenersts 1.50 
Alternating Current: a... 500005002 seven ce oecdsien $1.50 


STEAM ENGINEERING 


Swingle’s Handbook for Steam Englneers and 
ElectriclanS cs cceucaoeec oe aes Leather $3.00 
Complete Examination Questions and Answers 


for Marine and Statlonary Engineers 
Leatherette $2.00 


RAILWAY BOOKS 


Engineering. .. Leather $3.00 
Locomotive Engine Breakdowns, | ‘with Questlons 
and’: “ANSWels. sone cee Leatherette $2 00 
First, Second and Third Standard Examination 
Questions and Answers for Locomotlve Flremen 
Leatherette $2.00 


SHOP PRACTICE BOOKS 


Sheet Metal Workers’ Manual......Leatherette $2.00 
Sheet Motal Work and Pattern re Cloth $1.50 
Dxy Acetylene Welding and Cuttin 

Cloth $1. 0. Leatherette $1 5) 


Locomotive 


Modern Blacksmithing..........ccce+cccves Cloth $1.00 
PAINTING BOOKS 

Scene Painting and Bulletin Art.......... Cloth $3.00 

A Show at Show Cards......... sustotousrerouis Cloth $3.00 

Slan Painting......... a tlevayolecgievecoheysueieceieis aleve Cloth $3.00 

CARPENTRY AND BUILDING 
Modern Carpentry. wec.cns scene seen 2 vols., Cloth $2 06 
The. Steeli “SQuane. see. ace cine 2 vols., Cloth $2.00 
GENERAL INSTRUCTION AND REFERENCE 
BDOKS 

Elementary Chemlstry, Self-Taught....... Cloth $1.90 

Complete Courses In Clvil Service........ Cloth $1 50 

Practical Handbook for Mlllwrights....... Cloth $2.00 
Just Out ! 
FRENCH ) Without a 
SPANISH ¢ - teaener 
GERMAN. 

By Professor Philtp 

Schuyler Allen, UWni- 
versity of Chicago. 
An entirely new 
heme-study series of 
moder foreion lan- 
guages. Simplest, 
easiest - to - master 
languaga method ever 
certsed 
French, Spanish or 


German, pocket 
size, cloth 
each... .. $1.25 


Drake books are for sale at alt leading book stores. 
Do not aceept Substitutes. 


Mail the Coupon NOW 


Order on our five day money back ptan. 








FREDERICK J. DRAKE & CO., 
1909 MlIchigan Ave., Chicago, III. 


Enclosed find ($.. -.),. for which please sen: 
me prepaid the books checked in this adv. (or list 
a'tached). It is agreed that I may return same In 5 
days if not entirely satisfied, and money will be re- 
funded in full. 
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when writing to advertisers. 
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Could You Handle 


$100 a Day? 


Repair—Rebuild—Retread Tires 
the Vanderpool Way 


Profits 100% or more. Small in- 
vestment. We are the pioneers in 
























the manufacture of vulcanizers that 
guarantee 


PERVECT 


absolutely 
work. 
Business 


are coal 

ok pours in. 
zrttes \V or k 
, easy to 
learn. Ji 
others 
have 
been suc- 
cessful, 
Write today for 








so can you be. 
full particulars. 
In answering address Dept. U 18 
WM. VANDERPOOL CO. 
Springfield, O. 
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SCHOOL OF AUTO-TRACTOR-AVIATION & 
66 SWEENEY BLOG. KANSAS CITY,MO. 


TIRES 








SLIGHTLY USED 
STANDARD MAKE 


Sive New Tube Price Size New Tube Price 
SUNS eS Soe. 4:50 835x414. .$3.00..$16.25 
30x314.. 2.00.. 500 Boxdbe.. 3.50.. 10.50 
alxn3%.. ee OroU oehce onions ineG 
UENO ee core OO St wom .. 11.50 
olde 2. 275.6) 6-00 37x5 . 4.00... 12.00 
BUxde 2 40a. 97500 

Dasa eee 2G. eo 00 Special—Brand New 
3434%.. 2.85.. 10.00 S2x3ts . Cord. Sill. 2o 





Order now. Shipment made the same day, 
$1 deposit required with each tire order, 
balance €. O. D., subject to your examination. 
Specify whether you desire to have clincher or 
straight side tire. 


Special cash discount of 5 per cent if full amount 
aecompanties order. 


CENTRAL TIRE & VULCANIZING CC.., 


2309 S. STATE ST., Dept. E. =. CHICAGO 





Says the Master Mechanle. The Greb 
Automatic Grip Puller is a One-Man 
1’*'uller—Quick-acting, strong and sim- 
pie in the extreme. May be locked in 
any desired position. A cotnbination 
af two or three arms. Heavy Duty 
Size capacity 1” to 18”—Junior slze 
vapacity 1° 10 7”. Two sets of jaws 
“urnished with each size. 

If your 


? e 
Ten Days’ Trial 1',,2°%" 


jal'tber does not have them we will send you 

one, Try it ten days. If not satisfactory, 

return to us and we will refund your money. 
e also make the G 


REB IL 
THE GREB CO., 230 Slate Street, BOSTON 





ELECTRICAL EXPERIMENTER 


the commutator by hand. The commutator 
chould revolve at medium speed, it usually 
jroving t' best practice to shift the belt 
cn the lathe to the center cone on the 
stept pulley. De sure to oil the tail-stock 
center, or both centers, if the armature 
cr shaft supporting the commutator is suf- 
rorted at two centers instead of grippinz 
the rear end of the shaft in the live chuck; 
also watch the tail-center closely, making 
sure that it is kept tight, and does not 
slowly loosen, or the armature may fly 
out of the lathe and be badly damaged. 
There are two ways of supporting the 
armature or shaft in the lathe;—in the 
first method a dog is secured to the rear 
end of the shaft which encages with one 
of the slots in the face plate mounted o1 
the lathe spindle. In the sceond method, 
the comm..tator end of the shaft, as shown 
-t Fig. 2, is supported on the ta:l center, 
while the rear or pulley end of the shaft 
is gript in the lathe chuck. Care must be 
taken to accurately center the shaft in the 
chuck if it is an independent 3 or 4-inch 
jaw chuck, and of course, if it 1s an auto- 
matic self-centering chuck, then the shaft 
will be centered without trouble, at once. 
Do not under any consideration, allow the 
chuck jaws to close down on the shaft 
directly ; a piece of thin brass or copper 1S 
placed around the shaft and the Jaws of 
the chuck are allowed to press on this, so 
as not to damage the shaft. 


Finishing the commutator: After the 
commutator has been turned down, until 
all of the burnt spots or low arcas have 
been cleared up and a new even surface 


~ 


is seen all around the commutator, it 13 
ready to be finished or polished. It 1s 
good practice to start finishing the com- 


mutator (the tool of course being backed 
away from the commutator, or in fact re- 
moved from the tool post), by gently apply- 
ing a fine cut file. This means a single 
cut file and not a double cut one, and also 
one having a fine pitch. After the rough 
surface has been pretty well drest down 
by a light application of the file applied 
over the rotating commutator as evenly as 
possible, it can then be finished with fine 
sand paper. Some machinists use first a 
medium coarse sand paper, and then finish 
with a fine sand paper. Emery cloth must 
never be used on any commutator, under 
cny condition whatsoever. Particles of 
emery lodge in the mica between the com- 
mutator bars, and tend to conduct the cur- 
rent, thus short-circuting the bars. Some- 
times bad spots will develop in the mica, 
thoroly clean out this spot until the white 
mica is seen, and all charred portions re- 
moved; this hole is then filled with a few 
drops of water glass (sodium and_ potas- 
sium silicate) and this is allowed to harden. 
This is a very good insulator, and has 
saved many commutators from breaking 
down electrically. 

Such holes or grooves can be easily 
cleaned out by means of the small steel 
tool shown at Fig 3 D. These tools are 
carried by all electrical and motor men, 
and they are usually constructed from the 
ends of broken hack-saw blades, taped up 
clong the handle portion. 


At Fig. 3, several interesting wrinkles 
in commutator machine work are shown. 
At A, the position of the diamond point 
tool is illustrated from above. This tool 
should be placed at an angular position as 
shown, and so ground that when it comes 
up in line with the lugs on the commutator 
bars, the side of the tool will not toucn 
before the point does. Sometimes it 1S 
necessary to take a cut or two over the 
radial face of the commutator segment 
lugs, and even the edges of these lugs are 
frequently turned down. The usual sur- 
faces finished on a commutator are shown 
ot 2.F and marked T. All narrow edves 
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AN EASY WAY TO 
MAKE MONEY .tets 


content ta 

. . _.plod along 

ona small salary, Be independent, Go in the tire re- 
alring business. One man says ‘‘I made $60.00 ftl.e first 
ay." Others average $200 to 3500 a month. Very Hittle 
capital needed. Jous plentiful. Every motorist a pose 
sible customer. Nu experience needed. We teach you. 


SHALE Tire Repair Outfit 


Amproved Wrapped Tread Method fo 
Used by Tire Manufacturers _ bey 
Does as good work as the big high 
priced vuleanizing outfits. A boy 
ean use it. It’s the only vuleanizer 
that has Automatic Heat Control, and 
can’t undercure or overcure a tire. 4 
Requires no watening or regulating. ' 


FREE Book 


**How to Open a Tire tepale Shop.”* 
It tells how to make big money. 
Don’t delay. Write quick. 


C. A. SHALER CO. 
£210 Fourth St. Waupun, Wisconsin 
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Make 5160 to 5400 a Month 


Rightin your own neiczhborhood. Be j§ 
& Rahe Trained Motor Mechanic and get § 

into a good paying business at once 80 000 
&ms!l towns and rural communities without a 
Garage of any kind. 


Learn in 6 to 8 Weeks 


Naily practice on Automobiles, Trucks. 

“.etors ~ Greatest Training Equip- 
ment in A nerica, All you need 
is will to ‘‘Learn By Doing.” 
‘No colored applications) 


Write for7-Day 
Trial Offer FREE 
and Big Book quussemmumes 
RAHE AUTO AND 
TRACTOR SCHOCL 


Dept. 2420 
Kansas City, Missour? 
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No More Spark Plugs 


need be bought if you use the 


“ALSOP-ALL-SPARK”’ 


the spark intensi- 
fler that puts new 
life into dead and 
worn out plugs. 
You’ll never have 
to stop and clean 
your plugs again if 
you equip your car 
with the ‘‘All- 
Spark.’”’ Quickly 
attached to any 4- 
eylinder car, truck 
or tractor. Instant- 
ly regulated from 
the dash. 


Price Complete, $77 50 


Saves Fuel and Spark Plugs. Glves More Speed and 
Power. Sparks Carbon Choked Plugs. Causes Per- 
fect Combustlon. Gives More Powerful Spark. Ellml- 
nates Carbon and Vibration.’ 

Order to-day or write for elrcular. 
All-Spark Ignition Co., Inc., 13X Water St., N. Y. C. 































business or make good money as 
PEMA, motor expert, driver, shop fore- 
CAINS. man, etc. 


Learn Autos and Tractors 
3 ~“@=—. Wonderful opportunities constant- 
wi es» ~|]— ly offered trained men; we train 
—e edin> YOU thoroughly to start your own 
\) Fe 8 
ae [# i z 
az ME 5000 Graduates making 
SWS" good. Catalog Free. 
Cleveland Automobile School, 1807E.24thSt., Cleveland, 0 








STORAGE BATTERIES 


ARE GOOD—TRY ONE 


Paul M. Marko & Co., Inc. 


1402-1412 Atlantic Ave. 
Brooklyn, N. Y. 










HERE’S YOUR CHANCE 


This 5 Passenger, 4 cylinder, 37 H. P. BUSH Car—Timken Beurings 
—Willard Batteries—2 Unit peerdoe Ltz.—116-inch whl. base. 


Write at once for the best Automobile Offer in existence—Don't 
wait—Cars guaranteed or money back. 


a U Ss B Adcress J. H. Bush, President. Dept." % 
.FE MOTOR CO., Bush Temple, Chicago, tilinole 


You benefit by mentioning the “Llectrical Experimenter” when writing to advertisers. 
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The Newest Things 


IN WIRELESS 


Are in These Three Books 


Just Off The Press 
RADIO INSTRUMENTS AND MEASUREMENTS 


Every amateur should have this book as It answers the 
questions you walt to ask and covers all phases of 
the subject matter indicated by its title. 

Cioth Bound, 320 Pages. Price $1.25 
THE WIRELESS EXPERIMENTERS’ MANUAL 

BY E. E. Bucher 
Mr. Bucher's latest book, Tle only one that compre- 
hensively covers all phases of wireless work, including 
the latest practices in both Radio Telegrapliy aud 
Telephony. Most complcto text book on tliese subjects 
yet published. 
Cloth Bound, Approximately 300 Pages, Price $1.75 
HOW TO CONDUCT A RADIO CLUB 
By E. E. Bucher 
One of the most popular wireless books ever published. 
Covers parliamentary procedure, indoor and outdoor ex- 
periments, 5,000-mile receiving sets, use of vacuunl 
tubes and marty other subjects. 
Paper Cover, 148 Pages. Price 500 
THE WIRELESS AGE 

A monthly magazine that will keep you posted on the 
up-to-the-minute things in wireless communication. 
Official organ of the National Amateur Wlreless As- 


sociatlon. 
Price Per Year $2.00 
SPECIAL COMBINATION PRICE 
All Four for Only $4.50 


WIRELESS PRESS 
1850 Woolworth Building, New York 








“The Livest Catalog in America” 


Our big, new. electrical cyclopedia 
No. 20 is waiting for you. Posi- 

tively the most complete Wire- 
less and electrical catalog in 
print today. 180 Big Pages, 
500 illustrations, 300 in- 
etruments and appara- ,; 
tus, etc. Big ‘Treatise 
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raphy.’’ 20 FRER * a cere 
Fee ee So : sons. FREB 
rRre se? Cyclope- 
Wireless , 


measures ; 
Weight % lb. Beau- 
tiful stiff covers. 





Send 6 cents in stamps or 

coin for which we will send 
our latest Cyclopedia Catalog 
No. 20 as described. 


ELECTRO IMPORTING COMPANY 
231 Fulton St., New York City 








Telephone Sufferers! 


) LG CNA 
THERAPHONE 
4 High Power Scientific Receiver 
Earpiece is tuned to the ear. 
It can’t confuse nor fatlgue. Ab- 
sorbs shocks, improves the Hear- 
ing and conserves time. For Busy, 
Deaf. Nervous, Privacy and Noises. 
Guarauteed to suit. (Check or 
Cc. O. D.—Export $2.20). No 
Agents. 


Evolution Phone Company 
48 Greenwich Ave. New York Citv 











WIRELESS _Sip2**'%3. Rav Mate 
rials, agnet wires. 
motors, experimenters’ needs, novelties listed 


in our Catalogue C-3. Assure yourself of 
prompt service and right prices by buying from 
this world famed, reliable, Experimenters’ Sup- 
ply House. 99 of every hundred orders re- 
ceived shipped within 24 hours. Catalogue C-3 
FREE on request. 


THE NEWMAN-STERN CO., Cleveland, O. 


B-BATTERIES 


Standard Signal Corps. U. S. Army 

for Vacuum Tubes Type BA-2, fully 

fularanteed, at 90c postnaid . Also 

Wireless Keceiving and Sending instru- 
29.5 Volts ments at reasonable prices. State 
15 Cells wants. Send for bulletin. 


The H. S. Wireless Co., 164 Ross St.. Bronktyn, N. Y. 


CTAMMERER AA 


Send 10 cents for my remarkahle 
book, ‘’How To Ston Stammering.’’ 
the fear of  stammeriig. 
e education the key, 

The Hatfield tnstitute, 109 8, Dearborn St., Chicago, Ill. 
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SA) H Oy Either sex. Sparetime. Some make 
ae Send 25c for Tag with your name on and instruc- 


tlone, Returned If req..y,ed. Exp. Key Tag Co., Cohoes, N.Y. 


ELECTRICAL EXPERIMENTER 


or surfaces are invariably machined off 
with the hand-feed of the tool rest and 
carriage. At Tig. 3-B, there is shown the 
proper position of the diamond point tool 
turning the commutator, and the point of 
the tool is best placed a_ slight distance 
above the center line of the shaft. A 
handy sand paper block, several sizes of 
which can be made where much commu- 
tator work is done, is shown at Fig 3-C. 
The curvature of the wooden block over 
which the sand paper is stretched, should 
approximate that of the perifery of the 
commutator, These blocks are extensively 
used in cleaning the commutator on motors 
and generators in actual operation in fac- 
tories, ctc. ‘he sand paper is secured in 
two slots or by screw clamps on the rear 
of the block. 
At Fig. 4 the operation of boring out a 
commutator to fit a shaft is shown, as 
well as the detail of the boring out tool. 
Tools for this purpose are available in the 
Armstrong or other style of patent clamp- 
ing tool, in which a short nib of self- 
hardening steel properly sharpened may be 
placed, but it is common practice to forge 
a tool for this purpose of the patter 
shown. The cutting edge of the tool may 
be ground to a diamond point on the 
emery wheel, as shown. In some cases 
it may expedite the work to use a drill 
somewhat smaller than the size of the 
shaft, for which the commutator is to be 
,bored out to fit, placing the drill in a 
‘chuck held in the tail-stock sleeve. It is 
best to have the point of the boring-out 
tool slightly above center as before men- 
tioned in the use of the turning tool. The 
automatic carriage feed, which traverses 
the tool either way along the lathe, may 
be used and time gained by increasing the 
| cut a thousandth of an inch or two on 
| the cross-feed handle. When the tool has 
| progrest thru the commutator one way; 
thus a new cut will be taken by the boring- 
out tool when the carriage is being trav- 
ersed back toward the tail-stock. It is 
presumed in this case that the commuta- 
tor has been accurately centered as re- 
gards the outside perifery in the lathe 
chuck; also the commutator should not be 
gript by the chuck jaws directly, but a 
piece of ys-inch brass or copper for small 
commutators, should be placed around the 
segments in the manner shown, and the 
jaws clamped down. 


Inside and outside calipers are necessary 
to correctly carry out this machine oper- 
ation, the outside calipers being first used 
to accurately determine the diameter of the 
shaft, and the inside calipers are then set 
from the other calipers. From time to 
time the inside calipers are then tried in 
the opening being bored out at the center 
of the commutator, and very light cuts 
taken toward the last, until the bore is 
of the right size to permit the commutator 
fitting on to the sha:t. In some cases the 
commutator has to be bored out so that it 
will just fit on the shaft with a little urg- 
ing, and it is then held in place by a 
key on the shaft. Very small commutators 
are usually made to have a driving fit. 
In other words, the hole bored out in the 
commutator in this case must be a few 
thousandths of an inch smaller than the 
‘iameter of the shaft. It is frequently 
necessary to apply ice to the shaft, and 
heat to the commutator, in order to con- 
tract the former and expand the latter, so 
"s to allow the commutator to fit over the 
shaft. It may even then require a little 
urging with a mallet and a piece of pipe 
in order to drive it into place, depending 
upon how accurately the commutator has 
been bored out. In a short time the shaft 
will expand and the commutator will con- 
tract, thus providing a very firm juncture. 
and holding the commutator rigidly in posi- 
tion on the shaft. 

(Next installment will appear in the De- 
cember issue.) 
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Learn at Home! 


Employers everywhere are looking for 
men with mechanical ability. Splendid sal- 
aries and rapid advancement are offered. 


There is an easy, delightful way in 
which you can learn right at home in 


For 


spare time. 


28 years the Interna- 


tional Correspondence Schools have been 
giving men and women just the training 
they need for success in mechanical engi- 
neering and more than 29) other subjects. 
Hundreds of thousands have stepped into 


good positions thr 


ouch I. C. S. help, but 


never were opportunities so preat as now. 


S 
Let the I.C.S. help you. Choose the vrorh you 
like best in the coupon below, then mark a.1d mail 


it today. 
and it will bring you 


you on a successful career, 


This doesn’t obligate you in the least 


information that will start 
This is your chance. 


Don'tletitslip by. Markand mail this coupon now, 


——— > a eee om TP AP 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX 6208, SCRANTON, PA. 


Explal!n, without obllgating me, how I can quallfy for the 
position, or in the subject, before which I mark X. 


ELECTRICAL ENGINEER 
Electrician 
Electric Wirlng 
Electric Lighting 
Electric Car Running 
Heavy Electric Traction 
Electrical Draftsman 
Eleetrle Macbine Deslgner 
Telegraph Expert 
Practical Telephony 
MECHANICAL ENGINEER 
Mechanical Draftsman 
Ship Draftsman 

L}] Machine Shop Practice 

() Toolmaker 

_] Gas Engineer 

L) CIVIL ENGINEER 

_] Surveying and Mapping 

L] MINE FOREM'N OR ENGR 


SALESMANSHIP 
ADVERTISING MAN 
{]) Window Trimmer 
{]Show Card Writer 
Outdoor Sign Painter 
RAILR OADER 
; ILLUSTRATOR 


SALESM. ENGINEER 


DESIGNER 
BOOKKEEPER 
Stenographer and Typlea 
{) Cert. Pub. Accountant 
|] Traffic Management 
{]) Commercial Law 
{}GOOD ENGLISII 
STATIONARY ENGINEER 
CIVIL SERVICE 
L] Railway Mail Clerk 
_] Textlle Overseer or Sapt, 
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Study Chemistry 


with the aid of one of our chem- 
ical and apparatus sets. They 
contain all the chemicals and ap- 
paratus necessary to perform 
practically every experiment 
found in any text book. 

All Chemicals cre Contained ia Class Bottles 



















Chemical Set No. 1—313.50 
Apparatus Set No. 1— 11.75 
Chemical Set No. 2— 20.50 
Apparatus Set No. 2— 31.25 
Chemical Set No. 3— 54.25 
Apparatus Set No. 3— 55.00 


IVrite for particulars which 
state quantitics, etc., of chemicals 
and apparatus supplied. 


Junior Set No. CO 


For those who do not wish so 
elaborate a set at first, we have 
put out a Junior Set, consisting 
of 48 chemicals in glass bottles 
and 16 pieces of apparatus. 

PRICE $5.00 


Ziegler Experimental Laboratory 
4% Judson St. ROCHESTER, N.Y. 






























Lower Power- Cost — Bettér Power 

AB Ball Bearing Electrle Motors save greatly on 

Operating cost. Moro esonomrcal, wore dependable, 

better in every way than gas angine. Trouble, 

proct, built for heavy duty. Idea] power for fac-| | 

tory, garage end machine shop. a 

$20 brings you any HB Motor. Balance on easy terms.) § 

Sizes 1to 25 h.p. A Size to meet) 

Your Needs, 

Service Department gladly advises on 
our reguirements, Get thelr advice— 
REE—csimply stete whet machinery 

you wish to run and type of current 

available. Your power eystem planned 
for best resulta at least cost. Pin this 
ad to your letterhead and mall today 
for full taformation. Ask atso absut 

HB Battery Chargers, Ceneratorsa, etc. 
HOBART GROTHERS COMPANY 

f. Bow £13$& Troy, Ohio 

\Nuceessful Manufacturere Since A858 


SO 
Everywhere | ASel and exhie 
bit the new Ranger ‘*Motorbike” " 
completely equipped with electric 
light and horn, carrier, stand, tool 
tink, coaster-brake, mud guards 
and anti-ekid tires. Choice of 44 
other styles, culors and sizes in 
the “‘Ranger’’ line of bicycles. 
EASY PAYMENTS if desired at 
® emall advance over our Spec- 
ial Factory-to-Rider cash prices. 
DELIVERED FREE on approval 
and30 DAYS TRIAL. 
Wheels, 


TIRES Lamps, 


Sundries, ard parts } i io e 
for all bicycles—half usual prices. \erk nt 
u3 exactly whet Gi 
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SEND NO MONEY but tell 


you need. Do not buv until you get our prices, 





terms and the big FREE catalog. 


MEAD 


CYCLE COMPANY \& 7 
Dept.L-107, Chicago ““~4 


ee KON-VER-TER SLIDE RULE 

The Hamlilton KON-VER-TER 
elide rule hag over 8000 gr Sanz ote 
and over 1860 charactere on {t, will 
handle anything 1n eG ‘Alge- 
bra, Geometry or ae Thissiids rule 
{a In use jn all parts of the world and Is 
much simpler to operate thanothers of 
‘ eimllar lines. Does not require a wiz 
ard touse It, 

Eventually. you willfi get this rule, 
get it now and save the extra bother 
and expense. Utility rulee $1.00. 
Special De Luxe, white fvory celluloid 
$2.50, instructione free. Leatherette 
case 60c extra. 

@ J.C. HAMILTON &% CO. 
Dept. R 7 Water St., Boston. U.S.2 . 











Handwriting Tells You Secrets 


Be successful. Find out what holds you back. 
Send us an ink specimen of your handwriting 
and $1.00. Our expert Graphologists will tell 
you your faults, virtues, talents, ete. Your $1.00 
back if you are not satisfied. 


ROBERT R. ROSS, 110 West 40th St., N. Y. 
Be FREE From 


STAM Me REN 


Home SR Course. Results GUARANTEED or 
PAY. Write for full particulars. 
Bherind, Course. Educational Bida.. 70-5th Ave. 
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ir Charles 
Parsoms on War 


Imventions. 
(Continued from page 640) 





Another device, used first by the Ger- 
mans and afterward by the Allies, con- 
sisted of an insulated cable laid on the 
bottom of the sea, mark a passage thru 
a mine field or other intricate channel. 
One end of it was earthed and an alter- 
nating current was past along it. Delicate 
devices were then installed on the vessel, 
and these enabled it to follow the cable 
necutrately. “Sir Charles said that oby. tis 
means ships were guided for a distance 
cf fifty miles and followed the cable with 
2s much preci.ion as a railless electric 
strect cer follows a trolley wire. 


BORING INTO THE EARTH FOR POWER. 


Sir Charles also discust what England 
could do when its coal supplies began to 
Dive Out, saving: 

“One li I fail r 

ne cannot but realize that, failing new 
and unexpected discoveries in science, such 
as harnessing molecular and atomic energy 
in matter, the great position of England 


cannot be maintained for an _ indefinite 
period. At some time more or less remote, 
long before the exhaustion of our coal, 


population will gradually migrate to those 
countries where natural sources of energy 
ere most abundant.” 

Ile suggested that a new form of en- 
ergy might be discovered by sinking a 
shaft twelve miles deep, * that is, about 
ten times as deep as any in existence. It 
would cost $25,000,000 and take about 
eighty-five years, but not only would much 
useful knowledge concerning the internal 
constitution of the earth in relation to min- 
erals of high specific gravity be gained 
from it, but it might also solve the prob- 
lem of obtaining power. 

“In Italy, at Lardarello,” Sir Charles 
said, “boreholes have been sunk which dis- 
charge large volumes of high pressure of 
steam which is being utilized to generate 
about 10,000 horse power by turbines. At 
Sol Fatara, near Naples, a similar project 
is on foot to supply power to the great 
works in the district. It seems, indeed, 
probable that in volcanic regions a very 
large amount of power may be in future 
obtained directly or indirectly by boring 
into the earth.” 

Sir Charles also spoke of the intense 
pressure produced by moderate forces clos- 
ing up cavities in water. A committee ap- 
pointed by the Admiralty investigated dur- 
ing the war the rapid corrosion of propeller 
blades of some ships performing arduous 
duties. It was “found that the corrosion 
was due to the intense blows struck upon 
the blades of the propellers by the nuclei 
of vacuous cavities closing up against them. 
Tho the pressure bringing the water to- 
eether was only that of one atmosphere, 
yet it was proved that a nucleus of 20,000 
atmosphere might be produced.” Sir 
Charles said this great pressure might be 
generated under some conditions in rivers 
and waterfalls when the velocity in river 
current exceeded fifty feet per second, and 
was probably as great a source of corrosion 
as the washing down of boulders and 
pebbles. 


*This seheme was fully described in Mr. 
Gernsback’s editorial, “Tapping the Farth’s 
Tleat.”’ in the Mareh, 1919, issue of the ‘‘Elec- 
trical Experimenter.” 


Electricity furnished by a central station 
rumps half of the entire water supply of 
Raltimore, Md. 


WWW.americanradiohistorv.com 





November, 








STU DE NTS” 






ire 
erally, es 








send To-day for then 
An electrical book of 66 motor $ 50 
drawiigs with coniplete instruc- © 
ing A.C. motors. Special at 
Or write fur Tuli particulars of this valuable book. 
Dept. B. 1524 LOWRIE ST., N.S., PITTSBURGH, PA, 
rE cash art ase 
signments 
‘articles on 
ee: Designing, Illus- 
-Titicises amateurs’ work, Full of in- 
formation for artists and art stucento. 
Send $1 NOW, Thrift Stamps Taken 
iG.H. LOCKWOOD, Editor, Dept. 536, Kalamazoo, Mich. 
$4.00 to $200.00 Retall 
Needles 45¢ per thousand in Tots of 500,000 
Reproducers $1.30 to $5.75 per set. Main 
Springs 20c to 90¢ each. Records, Needles, 
prices. 
Write for our 84 page catalogue, the only one 
ent styles of Talking Machines and over 500 
different Phonoagranhie Parts. 
Export Dent. 46B E. 12th St.. N. ¥., U 
Hang Your Own 
Semi-Bowl $5.85. Plate & Ball 85c. 
4 light shower $5.35. Completely wired 
catalogue, complete line. 
ERIE FIXTURE SUPPLY CO. 


“Electrical Worker's Friend” 
ectrical Workers Frien 

tious for rewinding and reconnect- 

SMITIT & SMITH PUBLISHING CO. 
Publishes 
MAGAZINE lessons an 
tr ing, Lettering and Chaik- 
Satisfactory - money refunded. 20ca copy, $1 for 6 
CLEARTONE PIFONOCGRAPHS 

Motors $1.35 to $14.75 each. Tone Arms and 
Sapphire Points and Parts at reasonable 
of its kind in America, illustrallng 33 differ- 

LUCKY 13 PHONOGRAPH CON 
Lighting Fixtures 
including glassware. Send for new 
Sta. C Erie, Pa. 





4 watirina ONE PHOTOPLAY. a 

§ week right in yourown home. We 

sow you how to TURN YCUR IDEAS [NTO 

Demand increasingly Graatep than 

: 4 Easy, fascinating, instructive work. 

NO EXPERIENCE NECESSARY—just common eense and OUR 

; HELP to make your *'happy thoughts’’ and daily experiencea 

ff into scenarios, Jn the lives of ail people—in YOUR 
§ many incidents that will zeae | heart NOW tore pho 
producera are looking for. WritaN for our 

of valuabla information and Speclal price and PRIZE, OFFER 

eae enetaplararlent pales ox 278-E2 ier 


STAMMERING 


one SPEECH DEFECTS. auickly 


and permanently corrected at America’s Pioneer 
School, Founded 1894. Thousands of graduates. Ses- 
sions continuous. Dormitories in connection. Scienti- 
fic advice gladly given. Literature Free Consult Us. 


THE LEWIS SCHOOL, 31 Adelaide Street, Detroit, Mich 


re ‘e—are 


LEARN WATCHMAKING 





By our PROFIT SHARING plan watchmakers earn 
from $40 to $80 per week and the demand for com- 
petent men is greater than the supply. Write for free book. 
CHICAGO SCHOOL OF WATCHMAKING, 
Dept. 30, 190 N. State Street, Chicago. 


KN LEGS and KNOCK-} 
KNEES” UNSIGHTLY 


ee for booklet showlng photos of men 
with ane without THE PERFECT LEG 
FORMS. 


4 PERFECT SALES CO. 
© 140N. Mayfield Ave., Dept. 50 Chicago, Ill. 


Men Wanted! 


To Become Draftsmen 


Salary $175-$250 mooth when competent. Chief 
Draftsman will train you personally, also fornish 
free all toola and drawing tahla Training given 
until placed In position at abova salary. Address 
CuIEF DA OO ag 

Engineer's E Dp. Co. 7448 Chicago 


E A BANKER 


Prepare hy ae apare time for this attractlve profese 
sion in which there are great opportunities for tu en 
and women, Send at once for free book, 

Become a Banker,’’ by EoGAaB G. ALCORN, Presldect 
American School of Banking, 214VieLene Bidg., Columbus-0. Columbu ho. 


























Comics, Cartoons, Commer- 
cial, Newspaper and Maga- 
zine illustrating. Paetel, 


Be or Crayon portraits. Poster 
and Fashions Earn Bie Money. 
oe by Mazl or Local Clasaes. 

“4 lte for illustrated hookfet, 
terms and IIst of successful pupils 


ASSOCIATED ART STUDIOS, [3A Flatiron Bldg., N. Y. 





when writing to advertisers. 





November, 1919 









Popular Astronomy 
Questions and 


Answers 


By Isabel M. Lewis 
(Continued from page 638) 










of the sun and that ccpheids of longest 
period have ten thousand times the lumi- 
nosity of the sun and are rarely surpassed 
in size by other stars. 

Knowing the light-giving power of these 
stars at a standard distance from the 
periods of their fluctuations, it is easily 
possible to find the distance of the clusters 
in which they appear by the simple relation- 
ship connecting apparent with absolute 
brightness for the apparent brightness of 
stars of a given magnitude varics inversely 
as the square of their distance from us. 

This simple method founded on the pecu- 
liarities of the cepheid variables has yielded 
wonderful results and made it possible to 
find the distances of objects so far away 
that their light takes two hundred thousand 
years to reach us, as easily as the distance 
of a star ten or fifteen light years away can 
be found by direct trigonometric measure- 
ments of the parallax. 

There are many theories to explain the 
puzzling cause of the fluctuations of light 
of the cenheids. It is doubtful if two stars 
are concerned as in the case ‘of eclipsing 
variables, and it is generally believed that 
the light variations arise from some change 
within the masses of isolated stars, such as 
periodic pulsations or internal oscillations 
whose course is unknown. 


FINDS ANOTHER NEW COMET. 


Discovery of a second new comet in 
three days by the Rev. Joel H. Metcalf 
was announced August 20 by the Har- 
vard College Observatory. After picking 
up in the eastern sky on August 20 the frst 
of the year’s new stray stars, AIr. Metcalf 
reported that on the night of the 22d at 
11 o'clock he found in Bootes constellation 
jn the western sky another uncharted body, 
more conspicuous th : the first. The dis- 
coverer said it could be seen with a small 
telescope. . 

Verification of Vr. Metcalf’s latest find 
came in an announcement from Paris of 
the independent discovery of the same body 
by M. Morielly of Marseilles the night 
after Mr. Metcalf found it. The Harvard 
Observatory also verifed it by visual and 
photographic observation. 

The two discoveries of Mr. Metcalf, 
which are the latest of many he has made, 
occurred at South Hero, Vermont. 


AURORA BOREALIS TIES UP 
PHONE SERVICE. 


Aurora Borealis or “Northern Lights” 
tied up the telephone and telegraph lines 
of Canada and the United States as far 
south as Kansas City and clear across the 
continent at intervals during the middle oi 
August. The longes. interruntion was 
from noon until 12:30 the following dav. 
when the peak load of both telephone and 
telegraph companies is always felt. 

Measuring instruments showed that the 
“foreign” current ad broken all known 
previous records wlien it touched 120 volts 
at times. Previously, when the effect has 
been felt, five volts was enough to cause 
trouble. but the record voltage this time 
exceeded all scientific records. The worst 
previous disturbance from this cause was 
in 1914, 

According to officials of the Western 
Union Telcgraph Company the disturbance 
paralvzed the New York City service at 
intervals. 
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ELECTRICITY 


AS A 


PROFESSION 


is laden with success—possibilities for you! Now, 
while this promising profession is comparatively new 
and uncrowded, is the time to TRAIN. 


The improved and advanced teaching methods of 
the School of Engineering of Milwaukee,—their origi- 
nal text books, lectures, laboratory experiments and 
workshop practice—will quickly train you to develop 
yourself, in addition giving you the thorough theo- 
retical knowledge and Practical Ability that insure 
success, 





Five Specialized Departments 


have been organized, eacn complete in ilself, covering all branches of electrical in- 
struction. Among them is a place for you, no matter what your previous education 
or future aims. 


College of Electrical Engineering 


The B.S. Degree in 3 years, from the College of Electrical Engineering will fit you to 
immediately assume positions of importance in the electrical profession. Large expert 
faculty of instructors. ; 


Institute of Electrotechnics 


A Junior and a Senior Course organized to {rain young men having either an 8th 
grade or part high school education fcr a promising new profession. Prepares also 
for entering College of Electrical Engineering. 


School of Practical Electricity 


Will train you in one year to become a master electrician. The modern methods, 
fully equipped laboratories and latest electrical installations are the result of 15 years 
of continuous specialization in Electricity. 


School of Electrical and Mechanical Drafting 


A one year course, requiring no special educational preparation for entrance. Opens a 
vast lield Of Opportunity to the man wno will train. 


Extension 
Department 


Offers four special courses in 
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Draiting, and English. A 
practical method of mail 
instruction. “Earn While You 
Learn” is a most popular and 
practical plan at this school. 
A half day of school and 
a half day employ- 
ment satisfactorily 















combines theory 4 I am 
and practice. Sadan 





@ Marked course 
@ _ orcourses. Wind- 
@ ily send me full iIn- 
@’ # formation, Also book- 
eo 7 _iet “Succeed through 
< 7 Electricity. ”’ 


w Is The Time To Get The Facts 


Sepa 


No 


eat OE 


New Terms Open Jan. 2. <2? f (+) College of Electrical 

: ; oo 7 Engineering. 
To be fully informed now may save you time and money "2" (+) Institute of Electrotechnies 
later. For complete details and information concerning oy (€ 7) Sehoal of Practieal mecicicit 
the course that interests you—Clip the Coupon Now. ee) Sonoel ct Misch nical aad Wie 







trical Drafting, 
( ) Extension Department. 
7 ( ) Earn While You Learn. 


Ask ahout the Students Fraternity 
House with Board and Room at. cost. 
Athletics, Glee Club, R.O.T.C, (op- 
tional) and Lakeside advantages. 


SCHOOL OF ENGINEERING 
OF MILWAUKEE 


124-373 Broadway, Milwaukee, Wis. 














ns Capital 


The little matter of 5c in stamps or coin will bring you the ath finder 23 





tells the truth and only the truth; now inits 27th year, This paper fills the bill 


on what is going on inthe world, at the leastexpense of time or money, this is 


yourmeans. Ifyou want a paperin your home which is sincere, reliable, entertaining. wholesome, the Pathfinder is yours. If you 
pee paper which puts everything clearly, fairly, briefly—hereitis. Send 21Sc toshowthatyou might like sucha paper and we 
will send the Pathfinder 13 weeks. e 1hic does not repay us; We are glad to investin new friends. Pathfinder, Box 76 * Washir 


INDEX 


neton, D.C, 
ee a 


For Vol. 
1, 2, °, 4,5 15c 


EXPERIMENTER PUBL. co. 
Book Dept. 231 Fulton St., N. Y. 








ELECTRICAL EXPERIMENTER 
SCIENCE & INVENTION 


a SS eS SSP 





S f° x rag e cl : 
You benefit by mentioning the “Electrical Experimenter” when writing to advertisers, 


WWW_.americanradiohistorv.com 


422 


Health In A Glass Tube 


ELECTRICAL EXPERIMENTER 


November, 1919 





The interesting story of a man “too busy to bother’’ who appreciated perfect health, 
energy and vitality only after he lost it—and how he won it back in a startlhng way 


OU probably know dozens of people 
VY ic my friend John Brainard. 

Strong, robust, a human dynamo 
for work, a real bull-dog for stamina, and 
a very likeable fellow in spite of his entire 
lack of sympathy for sickness and_ sick 
people. Ife regarded sickness as a mi:d sort 
of a crime and had such faith in his own 
excellent health that he had about as much 
sympathy for sick people as, according to 
Mark Twain, David had for Goliath. [f you 
happened to mention that you didn’t feel 
extra well, Brainard would Say, as 
courteously as was absloutely neces- 
sary, “T’bad, very sorry’—and you 
could almost see the entire matter Sail 
out of his other ear. Sickness and 
suffering were foreign to John Brain- 
ard and he couldn't understand it in 
other people, that was all. 

But as Josh Billings onec_ said, 
“Health is like munny. We never have 
a true idee uv its value until we lose 
it.” And quite suddenly John Brainard 
realized what ill-health is. Too much 
overwork, inconsiderate hours, immod- 
erate meals, and general inattention to 
his health finally “told on him.” One 
day I went to his apartments and found 
him in bed with a severe attack of 
sciatica, but fuming with rage in spite 
of the intense pain. “Why should I 
have this?—I’ve been as healthy as a 
horse all my life. Why should J be 
sick ?—hang, it, I won’t be sick,” and he 
jerked himself to a sitting posture only 
to fall back in pain upon the pillow. 

for a week Jolin Brainard lay in 
bed in intense agony. Those of you 
who have suffered from acute sciatica 

r rheumatisin know what it is. The 

Ayctos came and went, but Tuesday 
and Friday when I called, John only 
said, with a weak attempt at his former 
cheerfulness, “Nothing doing, Frank. They 
haven’t pushed the right health button yet. 
Who was that fellow, anyway, who said 
soinething about ‘a man too busy to take 
care of his health is like a mechanic too 
busy to take care of his tools.” 

Next day while at lunch with George Con- 
rad, our mutual friend, I mentioned about 
John’s still being so very ill. “Listen, Frank, 
old boy,” he said, “I don’t want to be pre- 
sumptuous or anything like that and I cer- 
tainly believe that the Doe will fix John 
up fine, but there’s a treatment which en- 
tirely cured my wife of chronic neuralgia, 
and now it’s bringing total cure to my 
cousin, another sciatic sufferer. I think if 
John would give it a trial it might help him 
some.” Ten minutes further conversation 
with Conrad convinced me and I went right 
over to John’s home to “spring it.” 

“John,” I said quietly, as I tip-toed into 
his bedroom, “I’ve got the verv thing. Con- 
rad has given me some real facts about what 
electric violet rays are doing for people and 
I think—” 

“Oh,” he interrupted, “I don’t know, I 
don’t imagine it can help me.” 

“Of course you don’t know. And- you 
never will until you try. Now don’t talk 
foolish, Johnny, old scout. Won't you even 
believe your friends? This violet ray treat- 
ment has proved what it is.” 

And then I went on to tell him all I had 
learned about violet ray treatment—how it 
had been invented by the great Tesla in 1890,. 
how it was being used with wonderful suc- 
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“When I ran that glass tube over my hide’,’ 


By FRANK HARTLE 


cess by eminent physicians all over the world, 
how he could use it on himself and it wouldn’t 
shock him like electricity in other forms, how 
it would surely at least help his own sciatica 
when it had cured other folks’ sciatica, neu- 
ralgia, hay fever, asthma, neuritis and dozens 
of other diseases, and finally I told him how 
it would bring back to him his old “pep,” 
vigor, and “knoek~em-dead” vitality. Then 
John rolled over and said, “Alright, if it 
brings me out of this blamed bed a well man 
I'll swear by it for life. Cart in the dyna- 
mo, or whatever it is.” 

“It’s nothing of the 
sort,” I insisted. 

“It’s a handy lit- 
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felt just like a local anasthetic on a wild tooth.” 


tle tube-shaped thing that attaches to that 
eleetrie socket right over your head. And 
you can apply it yourself right to your 
‘hide’ without feeling a bit of a shock.” 

Three days late I had gotten a violet ray 
instrument from Chicago and John used it on 
his legs and thighs. “Say,” he cried, after the 
first treatment, “I thought electricity always 
shocked a fellow. “Why, when I ran that 
glass tube over me and the violet rays flshed 
around, it just felt like a local anaesthetic on 
ea wild tooth. If this keeps up—oh, boy !” 

John Brainard got up for good three days 
ago for the first time in over two weeks. 
Five days’ treatment with the violet rays 
put him on his feet. 

“Where is your ‘rheumatiz,’ John,” I re- 
marked vesterday. 

“Dunno, Frank, I can’t find it anywhere. 
It just ‘violet-rayed’ itself away, 1 guess,” 
‘he said, pointing to the instrument in the 
bathroom. 

“I see you keep it attached.” 

“Yes, you see my wife discovered that the 
best beauty specialists in town used it, and 
she—well, my wife’s a woman you know.” 

* * * * 

Violet rays have brought good results in 
almost every disease and Violetta, being the 
most advanced instrument produced and sell- 
ing many thousands ahead of all others, is 
certain to bring veu the health-giving results 
you have always wished. But we donot want 
you to take our word for it. Judge for your- 
self—try it for ten days in your home 
before you decide one way or the other. 

Now, through the Violetta, you can have 
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in your own home, the wonderful violet-ray 
treatments exactly as given by eminent phy~ 
sicians and beauty specialists throughont the 
country. Now you can rid yourself of Chill- 
blains, Colds, Corns, Constipation, Dandruff,. 
Deafness, Eezema, Eye Diseases, Hay Fever, 
Weadache, Goitre, Insomnia, Lumbago, Nerv- 
ousness, Neuritis, Obcsity, Paralysis, Piles, 
Pimples, Pyorrhea, Rheumatism, Skin Dis- 
cases, Sore Throat, and many other ailments. 

Multiply your bodily health—vitalize your 
nerves—double or treble your energy and vi- 
tality. Sleep bettcr, increase your strength, 
improve your appetite and digestion. Soothe 
your nerves, reduce or increase your flesh, 
tone and strengthen the entire system, beau- 
tify your complexion. All with the Violetta. 

Trixie Friganza, the famous actress, says,. 
“Cheerfully will I add my praise for Violetta. 
Its the best ‘pain chaser and ‘soother’ I’ve 
ever had the good fortune to find. It’s won- 
derful. It cured my brother of neuritis. As 
for myself, I use it for facial treatment and 
general massage. I cannot say too much for 
it.” Frank Borzone, of Seattle, Wash- 
ington, says: “I purchased the Violetta 
for my wife who was suffering from 
an acute attack of sciatica. From the 
very first treatment it induced peaceful 
rest and she is entirely well now.” 
Scores of letters like these are re~ 
ceived each day. 

The Violetta is not a vibrator. It 
is not a machine that contracts the 
muscles—it does not shoek—it does 
not pound the muscles—it is abso- 
lutely painless. 

Eminent physicians from all over the 
country apply the Violetta with won- 
derful results. Dr. Bert H. Rice, of 
Vinton, Iowa, says: “I have good’ 
results with the Violetta. Almost in- 
stant relief in Facial Neuralgia.’ Dr. 
Daniels, Lisbon, North Dakota, says: 
“Have used the Violetta in such cases as 
Goitre, Bronchitis, Pleurisy, Neuritis, Neural- 
gia and Lumbago, and find it very beneficial. 
In fact, I would not be without it in my 
office.” Dr. G. B. Duncan, Kewanee, IIL. says 
“The Violetta is the finest thing I ever used to 
relieve congestion in any part of the body; 
and to relieve pain. Treatments are so 
pleasant that all of my patients like it.” 

Write today for a very interesting little 
booklet explaining fully about the Violetta 
and how you can try it for ten days before 
you decide. Read some of the amazing re- 
sults produced in almost every disease. Read 
how the Violetta can be attached to any 
electric socket and also used where there is 
no electric light. Read how this little instru- 
ment, shaped somewhat like a thermos bottle 
with a glass tube and bulb at the end, pours. 
electric energy and vigor into every muscle,. 
fibre, cell, and pore of your body. Read! 
how you do not have to obligate yourself in 
any way until the Violetta has proven its. 
value in your particular case. 

Write for this interesting booklet now. Fill’ 
ont the coupon printed below for your fur-- 
ther convenience, and mail at once. Address. 
Bleadon-Dun Company, Dept. 2-J, 3826 W. 
Madison St., Chicago, Ill. 

BLEADON-DUN CO., Dept. 2-J, 326 W. Madi+ 


son St., Chicago—Please send me your free book- 
let about the Violetta and ten days’ trial offer.. 
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Fords start easy in cold weather, Will run 34 
miles per gallon on cheapest gasoline or half 
kerosene using our 1920 carburetors. Increased 
styles for all motors; can attach them 


‘power; 
yourself. Big profits to agents; money back guar- 
antee. 30 days trial. Air I'riction_ Carburetor 


‘Company, 270 Madison St., Dayton, Ohio. 


Wanted—Good live selling agents to sell the 
‘Chainless, Clutchless and Gearless “Dayton” Elec- 
tric Starting. Lighting and Ignition system for 
Tord Cars. Do not make application unless you 
ean provide a Ford car and buy an outfit for 
demonstrating purposes, as ‘‘Ford owners are 


from Missouri and must he shown.” The Day- 
ton Electric Mfg. Co., Dayton, Ohio. 
' Battery Charging Pays Big Profits. City cur- 


‘rent or gas engine operates. Easy terms. Hobart 


Rrothers, Troy, Ohio. 

Auto Motors and supplies. Buick. Hupp, 
Franklin, Michigan, Everett, Hudson, Chalmers. 
Both water and air coolcd motors, $40.00 each 
and up. Bosch Magnetos, $15.00 each and up. 
Presto Tanks, $5.00. Coils, Carburetors, Head 
Lamps, Horns, Air Compressors, Generators, 
‘Starters. Write for bargain bulletin second hand 
-auto accessories. Johnston, West End Pittsburg, 
Pa: 
Vuleanize Rubber without heat or tools. Whirl- 
‘wind seller to every Auto owner. Further par- 
Adicul.rs free. Muscatine Agency, E. E. 402, 
Muscatine, Iowa. 

Tires—Direct to you prices. Exclusive rep- 
resentatives wanted each locality to use and _ sell 


Mellinger Extra Ply ‘Tires. Guarantee Bond 
8,000 Miles. Sample sections furnished. Mel- 
‘linger Tire Company, 980 Oak, Kansas City, 


Missouri. 

Send one dollar for the Tuffley Puncture De- 
‘tector. A'new invention for quickly locating punc- 
tures in the inner tubes of automobiles, motor- 
cycles, and bicycles, in a clean and _ scientific 
‘manner without the dirty and sloppy method of 
‘using water. Sent postpaid to any address for 
‘$1, Phil. W. Tuffley, 1456 E. St.. Sin D'ego. Cal. 

Equip Your Car With Air Brakes. Upon 
receipt of $2.00 I will send you Blue prints and 
full description of my Patented Air Brake. R. 
E. Welch, 247 Auzerais Ave., San Jose, California. 
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Agents Wanted. 


Next Saturday you can earn any of the follow- 
ing: a five cup detector, two slide tuning coil, 
‘telegraph outfit two stations, variable condenser, 
1000 ohm wireless receiver, ground switch, 409 
feet of copper elad aerial wire, high frequency 
‘buzzer, or 8 large aerial insulators for selling 
two dozen household necessities that go like wild- 
fire because they sell so cheap. Send your order 
‘now but no money until you have sold them. 
‘Hurry, hustle, grab this ehance. Leonard Beck, 
1298 Carroll St., Bklyn, N. Y. 


500 Agents Wanted at Once for Mitchell’s 
Magie Marvel Washing Compound. 300% Profit. 
Enormous Repeater. ‘Washes clothes snotlesslv 
clean in ten to fifteen minutes. One thousand 
other uses in every home. Astounds and de- 
‘lights every woman. Nothing else like it. 
Nature’s mightiest eleanser. Contains no lye, 
dime, acid or wax. Free samples furnished to 
‘boost sales. We positively guarantee the sale 
of every package. Exclusive territory. Own 
your own business. You cannot fail to make 
big money. Barber, Ohio, made $600 last 
‘month. Send for free sample and proof. Hurry, 
thustle, grab this ehance. LL. Mitehell & Co., 
Desk 318, 1312-1314 F. 61st. Chicago. 

Agents wanted to sell our high grade special- 
ties. Ivol Suprly Co., 703 Stanley St., Schenec- 
‘ttady, N. Y. Send stamn for particulars. 

Every Woman wants Silvoplate—Magie Clean- 
er that never fails. Sure easy sales plan; main or 
sideline: qnick profits; prepaid deliveries. Sam- 
ple, 10c; dogen, $1.60. LL, B. Sutton, Manutfac- 
turer, 1-5. New Canaan, Conn. 

Agents—Free Sample Outfit. Greatest Washing 
‘Tablet proposition. Enormous profits as much 
tas 18c on 25c sale. B. Thayer, 2140 T Clybourn 
Ave.. Chicago. Il. 

Signs for store and office windows. $50 week 
easily made. Chicago Sign System, G-326 River 
‘St... Chicago. 


——_—<—$—$$—_ — rman a 
Send for free catalog. ‘Golden Opportunities 


“Tynewritten tested formulas. Chemical Analysis 
trade seerets in every line. No printed trash. 
Satisfaction guaranteed. Industrial Sales Service, 
273 Woashineton, Memphis, Tenn. 


a 


tunities and real bargains in these columns. 
dealers and amateurs from all ovcr the country. 


e accessories, the opportunity 


Advertisements in this section nine cents a word for each insertion. 
Cash should accompany all clas 
r 6 issues, 20 per cent discount for 12 issues. 
issue must reach us not later than December 12. 


The Circulation of the Experimenter is over 123,000 and climbing every month 
EXPERIMENTER PUBLISHING CO., INC., 233 Fulton Street, New York, N. Y. 
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Opportunity Ad-lets 


it will pay you to read and investigate the offerings 
No matter what you may be seeking, whether sup- 
to make money, or anything else, you will find listed here the best and most attractive specials 









Agents Wanted—Contd 


$10 Daily refinishing chandeliers, brass beds, 
automobiles by new method, without capital or ex- 
perience. [ree particulars and proofs. Write 
today. Gunmetal Co., Ave D, Decatur Hl. 


Agents—Here is $50.00 to $200.00 weekly prop- 
osition. Permanent and repeat. Every office and 
home needs Argus Moistener for moistening 
stamps ano cnvclopes. Argus paper clips and 
pencil and fountain pen holders sell to every man 
you show—they are different and better than any 
on the market. Write for particulars. Argus 
Mfg. Co., 406 No. Paulina St., Dent. 19, Chicago. 


Agents—Something new—fastest sellers and 
quickest repeaters on earth. Permanent, easy, 
profitable business. Good for $18 to $36 a week. 
Address: American Products Co., 1500 American 
Bidg., Cincinnati, Ohio, 


New Windshield Cloth solves baffling problem. 


One wipe cleans rain-blurred windshield. Stays 
clear 24 hours. Motorists amazed. Agents get- 
tinge rich, 300% _ profit. Exclusive territory. 


Cabco Co., Toledo, Ohto. 


Insyde Tyres, inner armor for Automobile tires. 
Double mileage and prevent punctures and blow- 
Quickly applied. Cost little. Demand tre- 
mendous. Profits unlimited. Details free. Amer- 
ican Automobile Accessories Co., Dept. 54, Cin- 
cinnati, Ohio. 


“Klean-Rite’—Best laundry tablet made. Wash- 
es clothes without rubbing. Sells like wildfire. 
Pays agents biggest profit. Special offer and sample 
free. Besco. 3253. E. L. Belleplain, Chicago. 


Sell me your Sparetime. Every house a sale. 
People all use it. For full particulars address, 
The Benninghof Chemical Co., Dept. 552, Hiram, 
Ohio. 


Walk Agents: Men with spare time and 
speciality venders make $5.00 per day upward 
canvassing office buildings, banks, and_ business 








offices, selling the famous Calumet Piece-Pipe, 
(three pieces,) genuine French Briar. Put up 
in attractive individual package. Its sensible 


construction makes cleaning easy and appeals to 

cverybody. Send for proposition. 10,000 bank- 

ers have bought and recommend it. The Calu- 

ia Co., Dept O, Mail Sales Division, Cincinnati, 
hio. 


Wonderful Chance. Men’s shirts and furnish 
ings at wholesale rates or make $10 daily as agent 
starting real business. Gooddell Co., 102 Duratex 
Bldg.. New York. 


Beginners—Complete ‘‘Mail Order System,”’ C- 
Box, 1005 Atlantic City. 


Mexican Diamonds flash like genuine, fool ex- 
perts, stand tests, yet sell for 1/50 the price. 
Few live agents wanted to sell from handsome 
sample case. Big profits, pleasant work. Write 
today. Mexican Diamond Importing Co., Box F 
I Las Cruces, N. Mex. 


Agents. Big returns, fast office sellers; par- 
ticulars and samples free. One Dip Pen Co., 12 
Daily Record Bldg., Baltimore, Md. 
QEEUITEVOVEVOLIDOVQNUONIOONDYEVTOOOUTVQOEDOOU EON QOOELIOO OOOO DOU O YORE OOUEOOON CLOUDY OUCUTTOO VO DGUO VOT AUCH OOO TOLOO DELS TOIUO EOIN 


Auctioneers. 


Auctioneers—Make big money. Free eatalog. 
Carpenter’s Auction School, Kansas City. 
DUSVEULLIUQUUIUINIOUELTVCUTSUCUTEOO DIT ONOSON CITE OUT POU UA TOY LOAD UUUR A YTOT SACL OMA TOTIVAESUEUTOATULOUARELOOU TONE OUEO CUDA EULRTNANE 


Salesmen Wanted. 


Side-Line Salesmen—We have an attraetive line 
of premium assortments for live salesmen. 
mission from $5.00 to $20.00 per order. 
want an up-to-date line, write today. 
Mfg. Co., 4003 Broadway St., Chicago, II. 


Sell the line that hasn’t been worked to death. 
25% to 31% more than usual for selling staples. 
$50 a week easy. $100 a week quite eommon 
for those selling our Sanitary Brushes, Dustless 
Mops and Dusters. Good territory available. 
Promotion for producers. Modern factory and 
convenient distributing houses assure good serv- 
ice. North Ridge Brush Co., 114 Clark Ave, 
Treeport, Tl. 
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Typewriter Supplies. 


Ribnsaver makes dried, pale ribbons like new 
for one cent. 50c postpaid. Order yours today. 
Ribnsaver Co., 186 La Salle St., Dept. 2, Chicago. 
Tilinois. 
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For the Photographer. 


Do You Take Pictures? Write for free sample 
of our big magazine showing how to make better 
pictures and earn money. American Photography, 
465 Pope Building, Mass. 














Boston, 


WWW.americanradiohistorv.com 
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sified advertisements unless piaced by an accredited advertising agency. 
Objectionable or mislcading advertisements not accepted. 
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Ad- 


China, 
and Exporters desire connections. 


Abraham Bros., Shanghai, linporters 

Breed 
lars free. 

Chiropiactic—The new 
learn and earn your way. 
ing $3,000 a year and upwards. 
quickly acquired. Send card for 
Iloward College, 515-25 S. Ashland Blvd., 
CULO. 

Dollars Yearly in Your Back Yard. No gin- 
seng, mushroom dope. New _ ideas. Investigate. 
Particulars free. Metz, 313 East 89, New York. 


_Money-Talks Magazine. Published for progres- 
sive men. Send for sample copy. 70-B Park 
Place, Newark, New Jersev. 


Canaries—Prohtable pastime—particu- 
Bird Farm, Lynnhaven, Virginia. 


profession. You ean 
Practitioners earn- 

Proficieney 
information. 


Chi- 


Copper Plating Powder. I*ree package and my 
original formula, 25c. Instantly and durably Cop- 
per Plates steel, iron, tin, ctc., by adding water 
and applying with a rag. Easily and cheaply 
made. Material anywhere. No free samples. John 
ca ee 222 East 42nd Street, Los Angeles, 

ali 


Enter a New Business. Earn $3,000 to $5.000 
yearly in professional fees making and fitting 
a foot specialty. Openings everywhere with all 
the trade you can attend to; easily learned by any 
one at home in a few weeks, at small expense; 
no further capital required; no goods to buy; job 
hunting, soliciting or agency. Address Stephen- 
son J.abratorv, 18 Bark Rav, RBoston, Mass. 


$30 a Week. Evenings JT made it with a small 
Mail Order Business; continued my regular job 
daytime. Free Booklet Sclls How, 2c postage. 
Al Exp. Scott, Cohoes, N. Y 


Start a Business of Your Own. Invest $237. 
Make from $100 to $200 weekly giving moving 
picture shows in schools, churches, societies, ete. 
Pleasant evening work. Write for particulars. 
W. H. Wade, Dept. 120, 14 N. Michigan Ave., 


Chicago. 





Money Making Farms—19 States. $10 to $100 
acre. Stock, tools, crops often included to settle 
quickly. Write for big illustrated catalog. E. 
A. Strout Farm Agency, 150 EC Nassau St,, 
New York. 


Substantial manufacturing corporation wauts 
capable men to establish branch and manage 
salesmen. $300 to $1,500 necessary. You handle 
own money. Will allow expenses to Baltimore 
if you will qualify. For particulars address 
Secretary, 416 N. Howard St. Belt'more, Md. 


You Can Start your own business with $10.00 
if you get my formulas. Send one dollar and 
will send you formulas and directions, you ean 
make over $10,000 yearly. Write Gust Per- 
manson, 224 S. Sixth St., Springfield, Il. 


Hurry. New device for indexing. Most won- 
derful results. Will sell directly to men of means. 
Rev. Emil Meyer, Route 1, Baker, Kan. 


Have You A Proposition To Finance? Does 
your business need money? J,et us solve your 
problem. Write K. J. O’Conner, Secretary, 1 
West Thirty-Fourth Street. New York. 


$1 Does It. 





Texas oil land making holders big 
money everyday. Bank references furnished. In- 
vestigate us thoroughly, that’s all we ask. Re- 
sults count. Our plan $1 down, balance monthly 
few months gives you Warranty Deed to land. 
May pay profits $200 or more monthly. Maps, 
reports, established facts free. Address, Sourlake 
Texas Old Co., 867 De Menil, St. Louis, Mo. 


Manufacturing ‘‘Puffed 
Crisp.” Delicious confection. Begin at home. 
Machine, instructions complete $6.50. Samples 
10 cents. ‘“‘Besco,’’ 3253-EY Belleplaine, Ave, 
Chicago. 


Amazing Profits 


_ Quick Action Advertising—How it is Building 
Business for the Progressive Advertiser of Amer- 
ica. A little story of results, told by the 
advertisers themselves—not the publisher. You 
will be interested in reading this little booklet 
which we have prepared for prospective adver- 
tisers, a copy of which will be gladly mailed to 
you upon recuest. It tells you how to talk busi- 
ness with 1.000,000 intelligent, interested and re- 
sponsive Americans every month—men who know 
what they want and who have the money to 
buy it. Write for particulars and rates—today. 
Douglas Wakefield Coutlee, 225 West 39th Street, 
New York. 

ERUDENTIUOU TIVO EQOA TGDU VEY EIDE EYOOOVOV TIVO IOUT POUT UOU ELST ET ORVO DSU UNTO TPOAUO VOTE OT PEON SGU U TEL OT LOONIE CAT ATTA 

(Continued on page 724) 


You benefit by mentioning the “Electrical Lxperimenter’ when writing to advertisers, 


124 = 


(Continsed from page 723) 
Exchange. 


ES eee 
Two analytical balances chemical apparatus and 


chemicals. In good shape and cheap. Write for 
list. George Burr, 71 Cartwright, London, 
Ganada, 

For Sale or Exchange—-One set Hawkins- 
Electrical Guides, new. C. C. Cooke, Lewis 
Hotel, Portsmouth, Va. 

Bargain Boehm, System Clarinet. Will take 
omnigraph as part payment. Herbert Erickson, 


South Haven, Michigan. 


Sell-—Electrical set with wooden box, $4.00. 
Structo auto-builder, $4.00; Chemical Labratory, 
$4.60; Knapp type S. $. dynamo motor, $4.50; 
2 V. 20 A. 1 storage battery with hydrometer, 
$2.50; Crystaloi detector, $3.25. Send stamp for 
descriptions. Raymond Fiedler, 70 Sargent St. 
l,awrence, Mass. 


For -Sale—_™% K. W. transmitting set, $25, 
loose coupler, $5.00 Wm. H. Griffiths, 491 
Locust Ave., Washington, Pa. 


pee CLUS EN Sty 

For Sale—First $4.00 takes new $7.50 Knapp 
dynamo-motor. John Jones, 257 So. 5 St., Colum- 
hia, Pa, 

Wanted, bad—-January, 1918 Experimenter. Pay 
50c. Write Paul Lind, Lenore, Ida. 

For Sale or Trade—Electrical and 
apparatus. Write for list. What have 
Sam MeMaster, Bellefourche, South Dakota. 


attachment. Complete 
Haverstraw, N. Y. 


wiresless 
you? 


Wanted—Bicycle motor 
description. Harry Nelson, 





Sell—F landers 4 with carburetor, magnets, 
clutch, tank; telephone; bell ringers; electric fans. 
Want typewriter. Ralph Oberlin, Ada, Ohio. 

Sell—Electrical apparatus. List for _ stamp. 


Ptterson, 11 Cottage Street, Stamford, Conn. 

For Sale—I'wo nickel-plated unicycles. (One 
Wheel stage bicycles. Each $25.  Pyrene 
extinguisher, $5. R, Richardson, 1341 Park Rd., 
Washington, DD. C. 


poe ecole is be ee 

Will Trade valuable patent for lighting out- 
fit or small dynamo up to % horsepower. Good 
reason. State condition, type, strength. BE. 


Schlachter, 95 Wiberty Street, Oshkosh, Wis. 

Will Exchange 1% I]. P. Wagner electric motor 
cither 110 or 220 volts. Cost $65. Want high 
grade sending or receiving apparatus. Mack Sim- 
mons, Van Alstyne, Texas. 

For Sale—All kinds of apparatus; 
cluded. Send for list. Nathan K. 
169, Austin, Minnesota. 

Exchange, Buy, Sell. Wireless, electrical goods, 
etc. Large list 6c. State what you have and 
want. Zehrbach, Box 250, Hiram, O. 

Telescope, $3.00; Hawkins Guides, 1 
$1.75; Astronomy, $1.00; Lowells Mars, 
Howard Garner, Lawrenceburg, Kentucky. 


Selli—Cyclopedia Applied $12.00; 





Radio in- 
Thon, Box 





rs a 


2 By ge 











Electricity, 


Steven’s “Favorite”? 22 Rifle, $4.00; Eleetro 
Chemical Laboratory, $2.00; Schreyer, 72 Ridge- 
wood, Place Staten Island. 

I have some small motors, tools end_instru- 
ments. Will exchange for rifles or shotgun. 
ior. KK. P.O. Box 18, Akron, Ohio 

For Sale: Switchboard with volt und amp 
meters auto-cutout, and eell switch, rheostat, 


volt meter switch, 4 D. P. S. T. 10 A. switches. 
Cood condition. Make offer. Warren Lincoln, 
North Easton, Mass. 


For Sale or Exchange. 
new, wall telephone. 
Motor 'g motor. 
kins Guides Masonic 
enee Library. 


Shoemakers machine, 
Extra cabinet ringer. Water 
Machinists dies and taps. Haw- 
Library, School & Refer- 
Small Ammeter. Harry Clemmer, 





017 Fairfax Ave., N. W., Roanoke, Va. 

For Sale. Amateurs complete sending and r-- 
ceiving sct. Send for list of same. Cyril W. 
Hooper, Box 404, Republic, Mich. 

For Sale. Hammond Portable Typewriter, new. 
Write, D. Blodgett, 615 W. Second St., Flint, 
Michigan. 

Trade practically new violet ray for_ excellent 


te A. Co Milotor, of cash. E. 
Hagerstown, Md. 

What is offered collectively or separately? <All 
instruments are guarar.teed O. K.—4 sending con- 
densers, $3.50 value each, 2 No. .00002 m. f. Re- 
ceiving condensers, $10.00 each; 1 $35.00 re- 
ceiving transformer; 1 K. W. sending transformer, 
value, $60.00. E. Duskis, 1758 Bergen St., Bklyn, 
NON 

Electrical Blueprints of various kinds. See 
my ad under ‘‘Electrical” this issue. Charles L. 
Chittenden. 


Wanted. 
change. DB. 
Jersey. 


Murdcck 10 Ampere Marble Base Key, $6; 
llot-wire ammeter, 0-3 amperes, $3; Murdock 
three pole antenna switch, $3; Brandes Superior 
Phores, $4; Moorhead two filament tube, $4; ee 
C. Hitchcock. Box 550, Middletown, Conn. 


Trade. 214 H. P. Motorgo Marine Engine in 
perfect condition for 1 K. W. Thordarson flexible 
transformer in perfect condition. Complete set I. 
C. S. Civit Engineering books for sale, $30.00. 
Maurice H. Simmers, 409 So. Campbell \St., 
Macomb, Il. 


Nihiser, Broadway, 


Small 
WW 


gasoline motor buy or_ ex- 
Fart, Edgewater Park, New 
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Exchange—Cont’d 


For Sale. Complete Electrical ‘,abratory. 
Joseph Saltry, 319 Oak St., Scranton, Pa. 


Bargain: Curtiss Biplane, 3 ft., model, $8.50. 
Guaranteed to fly. Send for photos. 24 Fors 
spark coils, 50c each, 4 for $1.75. 3000 meter 


loose coupler, $4.50. Complete arclight. $3.00. 
Edw. Webb, New London, Ohio. 
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Jewelry. 


Distinctive Jewelry for Driscriminating buy- 
ers. Our prices surprisingly low. We guaran- 
tce to save you money. Send for our catalog 
and see why. David Stern Company, “Value, 
Service, Satisfaction since 1885,’ Chicago, Ill. 
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Instruction. 


All subjects. 
Information 


Send for 
Bureau, 51 


Questions Answered. 
circular 7.  Answerall 
Cliff St., New York. 


pd MS SS a See ee eS 

Cartooning Comics and Lettering in fourteen 
easy lessons. Only $3, postpaid. Over 300 illus- 
trations. Order yours now. Ernie’s School, 
Elyria, Ohio. 


Learn Dancing; become popular. All dances 
taught by mail; easy; no music. Thousands 
faught successfully. Write for special offer. 
Ww. C. Peak (Graduate Castle House), Room 


227, 821 Crescent Place. Chicago. 
Become a leader at social gatherings. 
Amuse, Entertain. Learn mind reading. 
plete private instructions, 25 cents. 
free. Mysto, 633 Prospect Ave., N. Y. 
Cornetists—Trombonists: Send) tor “Free 
Pointers.’? Weak Lips-High Tones. Virtuoso Cor- 
net School, Buffalo, N. Y. 
MMTTRCT UTM TTOVTTHLIUOOONTUUUOLTTATIUTATOOLOUOOOCUUOOSUUTUDUUTTTTOORGUUUOGUUCCTDCUULLEUUUOOOOTG LUE LLLLLLULLLLE Loco 


Musical Instruments. 


Mystify, 
Com- 
Circular 


Violins. Deep, Mellow, Soulful—on credit. 
Fasy terms for wonderful instrument. Get de- 
tails today. Gustav Henning, 231 11th St., 


Miami, Florida. 
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% Old Money Wanted. 


pam SiS tin Bo os 

We Buy and Sell Old Coins. $2 to $500 each 
paid. Keep All Old Money; you may have valu- 
able coins. Send 10c for New Ilustrated Coin 
Value Book, 4x6. Guaranteed prices. Get 
posted. Clarke Coin Co., Box 110, Le Roy, 
New York. 


tGW. OT Wee ee eS 
Never Sell Old Coins until you see our copy- 
righted 6 x 9 Illustrated Coin Value Book (New 


dition) —showing high prices we pay _$100 
paid for 1894 dime, S Mint. $5.00 for 1856 Eagle 
Cent. Send 1Gc for your copy today. Hundreds 


of old coins wanted. 
151-P. Philadelphia, Pa. 
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Stamps and Coins. 


Free—10 varietics unused stamps. (Fine.) Post- 
nee, 2c. Dayton, East Foxboro, Mass. 


Premium to approval applica«ts. Harland Bur- 
sett, 419 Spring St., Lima, Ohio. 


Stamps—Packet, catalog over $2 for only 25c. 
100 from 100 countries, 30c. O. Chartico, Walling- 
ford. Conn, 


50 Different Stamps, 3c. 100 different, 
Ruckeyv, 412-B Bowen St., Dayton, Ohio. 


Best one cent approvals in America. 
Hand, 1117 S. 60th St., Philadelphia, Pa. 


South America. Buy direct. 1000 fine assorted 
Paraguay, Uruguay, ete. for a $2 bill. Ex- 
change rare stamps with collectors and dealers; 
lots or on sheets. C. P. Mego, Necochea 193, 
Tomas Dezamora, Argentine Republic. 


100 Different Stamps, 12c; 200 27c. 
5600 Prairie, Chicago. 


300 different stamps, 50c. 
“Oth St., Brooklyn, New York. 


All Different Free. Postage, 3c. 
Quaker Stamp Co., Toledo, O. 


California Gold, quarter size; 27c. Half dollar 
size; S53c. Columbia Nickel and Catalog, 10c 
Norman Shultz. King Citv, Mo. 
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Health. 
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Tobacco Habit Conquered. $1 prepaid. En- 
tirely new. Guaranteed. Harrison, 105 Walker, 
Evansville, Ind. 

Pyorrhea, (Bigg’s Disease—Bleeding or Swol- 
mn Cums.).Ha Ee Kelty, DD one ee 
pyorrhea specialist for 15 years, has developed a 
successful home treatment for pyorrhea, purl- 
fying, healing, preventative. Full month’s treat- 
ment, $1 postpaid. Or, 1 


International Coin Co., Box 


10c 


Page. 


Michaels, 


Fred Onken, 630 


Stamps—61 
Mention paper. 


write for free booklet. 
Pyorem Mfg. Co., 439 Seventh Street, Brooklyn, 
New York. 

Cigarette, pipe or chewing habit conquered. 
Nature’s method. Guaranteed. Write for free 
brochure. Edw. J. Woods, TA-300, Station F, 
New York, ae 

Goiter—Rid yourself of this terrible disease 
at home, cure guaranteed or money refunded ; 
formula and full directions for using this won- 
derful new discovery, sent to all sufferers. Price, 
$2.00. P. O. or express money order. Address: 
Wellington Labratories, No. 40 15th St., Detroit, 
Mich. 
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Song Poems. 


Write the Words for a Song. We write music 
and guarantee publisher’s acceptance. Submit 
poems on war, love_or any subject. Chester 
Music Co., 920 So. Michigan Ave., Room 265, 
Chicago, Il. 


Song-writers’ Manual and Guide Sent Free? 
Contains valuable instructions and advice. Sub- 
mit song-poems for examination, We will fur- 
nish music, copyright and_ facilitate. publication 
or sale. Knickerbocker Studios, 319 Gaiety Bldg., 
New York. 


Write the Words for a Song. We revise poems, 
write music and guarantee to secure _publica- 
tion. Submit poems on any subject. Broadway 
Studios, 197C Fitzgerald Bldg, New York. 

You Write Words For A Song. We write the 
music, publish and secure a copyright. Submit 
Poems on any subject. The Metropolitan Studios, 
914 So. Michigan Ave., Room 113, Chicago, Il. 
UEUTATUSTTATUTUACGHUGLAAMG OGL UORCAHILCSUOLOTCGTUOIAOAPLCGV ONLI OGIO NISATOALTHIUOOUGAOOIAOINREIH ON DON UO SA TON UUERT DGD Leu 


Song Writers. 


Song Writers—You cannot afford to miss our 





proposition. Reference at any bank for first- 
class sheet music house. Warner C. Williams 
& Co., Dept. L, Indianapolis, Ind. 

HULLUT STINET LTT LTTE TTR TATU TOUTES SU UTTER SADDEST TT 
Short Stories, Manuscripts, Wanted 





Short Stories, 


for publication. 
Mo. 
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Tricks, Puzzles and Games. 


Illusions—Stage Tricks with 500 illustrations, 
catalogue, 15c. Small catalogue free. Hornmann 
Magic Company, 304 West 34th Street, New York. 


Magic Card Tricks, Sensational Escapes, Jokes, 
Novelties, everything in the amusement line. 
Large illustrated catalogue of a thousand tricks, 
free. Write today. largest amusement manufac- 
turers in the world. Heaney Magic Co., Deslc 
200, Berlin, Wisconsin. 


Black Art Hindoo experiments. 1919 edition. 
25c. Invisible ink. Free trick. Catalogue each 
order. Lindhorst Magic X Shop, St. Louis. 


Magic Pictures complete outfit for making, 
10c. Greatest fun producer on earth. R. KE. 
McIntyre, General Post Office, New York City. 

Magic. Entertain at home. Tricks, puzzles, 
novelties. Big Catalogue A, 25c. Martinka & 
Co., Inc., Harry Houdini, President, 493 Sixth 
Avenue, New York City. 


UAQUAVTUTCOTET INEPT SEC SNOT ATTA ATE TUT 


Poems, Plays Etc., are wanted 
Literary Bureau, 165 Hannibal, 








Novelties. 
_ Something New! Have you seen them? Cur- 
iously mysterious Wonder Shaving. Novelties 


imported from Japan. Little wooden pieces, when 
dropped into water, open up, turning into fish, 
flowers, orange trees, birds, babies, in all colors. 
Children laugh while old folks are mystified. En- 
tertaining and amusing to invalids or in sick- 
room. One dozen assorted, all colors, in pretty 
package with directions, price 15 cents, 3 pack- 
ages, 35 cents. Excellent for entertaining dinner 


parties, used as favors, they create talk. One 
dozen packages sent prepaid for $1.00. Send 
now. Be first to have these novelties. Address 
George P. Heinemann, 1424 Rosemont, ‘Ave., 


Chicago, III. 





_ Here, Boys. Make a toy aeroplane; see our 
Nifty, ad, page 678. 
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Pictures—Post Cards. 
Rare Real Photos; 





Bathing beauties, models, 








the kind you want. Sample Dime. Write, (Ar- 
tiste,) Auburn, Ind. 

Wonders of New York, 25 views, illustrated, 
25e, cash. John Notes, 90 Division St., New 
York. 

Real Photos. Handsome girl models. Rare 
poses. Samples, 25c. Garvey, Dept. E., 20 Perk- 


ins Place, Brockton, Mass. 
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Phonographs. 








“Build Your Own Phonographs and manufac- 
ture them for profit. Drawing, Instructions, 
Parts Price List. Blue Print, etc., complete 
sent free upon request. Write today. Asso- 
ciated Phonograph Co., Pept. EI, Cincinnati.” 


Build Your Phonograph. “Perfection” high- 
quality spring and electric motors, tone arms, 
reproducers. Wonderful results. Big saving. 
New catalog and _ building instructions mailed 
for ten cents. Indiana Phonograph Supply Co., 
Indianapolis, Ind. 


Music For Christmas. Our prices on standard 
talking machines so low you cannot afford to be 
without one in your home. Send for our catalog- 
You'll save’ money. David Stern Company, 
“Value, Service, Satisfaction since 1885,” Chi- 
cago, Ill. 











Make Your Own Phonograph. Particulars free. 
DeSelO-PhonE, P. O. Box 720, Attica, Indiana. 






















November, 1919 


Electrical Supplies and Appliances. 


Battery Charging pays big profits with HB 
equipment. Electric light generators and motors 
can also be furnished on easy payments. Full 
information free. Hobart Brothers, Troy, Ohio. 


———_—————— oe oD, 

Lava Insulation is not molded but individually 
sawn, lathe turned, milled, drilled, threaded. No 
limitation on form, only on size. Kilned at two 
thousand degrees. Hard, strong, accurate, nre, 
acid proof. Ask for book. American Lava In- 
sulator Company, Chattanooga, Tenn. 


Electrical Blueprints—Ior connecting A. C. 
motors, 236, 54 single phase, 42 two phase, 50 
three phase star, 40 delta, 12 star-delta. Appen- 
dix, 36, changes of voltage, speed, phascs, 
cycles, etc. Prints for connecting D. C. motors, 
123, Shows changes of voltage by reconnecting 
and rewinding. Also various ways of testing. 
For use on autos as well as large motors. 
Diagrams for connecting transformers. Ten 
samples of A, C. motor, or transformer samples 
25c. Particulars and other information on _ re- 
quest. Charles L. Chittenden, 811 West 18th 
St., Kansas City, Missouri. 


Electrical Workers and All Others who are 
interested in electrical work in the reconstruc- 
tion that is taking place, to send us their name 
and receive descriptive literature of our modern 
blue print chart method of electrical wiring, 
Souvenir information card included. Electrical 
Wiring Diagram Co., Box C 173, Altoona, Pa. 


Boys—Here is the simplest and cheapest 


electric telegraph ever devised. With the ok 
Applicator you need no _ batteries. Get elec- 
tricity free, instantly anywhere at any _ time. 


Send thirty cents, (postal money order) for 
full iastrilamdie how to make the “K” Appli- 
cator and how to operate an electric telegraph 
without batteries. Is easier to make and re- 
quires less material than you would use In 
making a kite. Gives constant smoothe even 
current day and night, never runs down, even 
upon closed circuit.. Works on any, metallic 
line, even barbed wire fence, as_ no insulators 
necessary. Tbe “K” Applicator, Missouri Valley, 
Iowa. 


Electro Magnets, powerful horseshoe magnets. 
Will lift 150-200 lbs. on 4 or 5 dry cells; guar- 
anteed; $5.00 prepaid. J. Nauta, 141 Butler St., 
Paterson, N. J. 


Sane ea 

Storage Batteries—Make the plates yourself. 
We will tell you how. Sample plate 40c. Wind- 
sor Specialty Co., not incorporated, 5419 Wind- 
sor Ave., Chicago, III. 


eee ere ee 

Boys—Let me know what you need in the 
electrical line. can save you money. Bell 
wire, per Ib., 60c; bells, 42c; metal pushbut- 
tons, 12c; insulated staples, per hundred, 20c; 
42c; two cell_nickel-plated flashlight, 
$1.20. Postage extra. Geo. M. Wiedeman, 1805 
S Wichita St, Wichita, Kansas. 


15c Heavy Brass Binding Posts. 15 for $1.00, 
postage 5c. 3 point slate base contact switches 
with binding posts 35c each, postage Se. A. 
Haupt, 2442 Igden Ave., Chicago, Il. 
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Motors, Engines and Dynamos. 


Small Motors and Generators from bankruptcy 
and receivers’ sales. Motors for all phases of 
current. Immediate delivery. Less than one- 
half regular prices. See display ad on page 688. 
Johnston, West End, Pittsburgh, Pa. 
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Blueprints. 

Electrical Blueprints of various kinds. See 

my ad under ‘Electrical’ this issue. Charles 


L. Chittenden. 


Blueprints: Small Steam Engines & Boilers, 
Gasoline Engines, %-%4-% H. P. 3 sets, (13 
sheets) Postpaid $1.00. ircular on Castings for 
stamp. Universal Gas Motor Co., 364 Monadnock 
Blk., Chicago. ; 
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Patents For Sale. 


Recently Patented wonderful draftsman’s pro- 
tractor and Geometrical Instrument. For par- 
ticulars. David Lopez, 98 Commonwealth, De- 
troit, Michigan. 

Outright or Royalty. Self plowing alcohol 
torch. Exceeds all others now in use. No solici- 
ton wanted. Folgmen, 31 Third St., Brooklyn, 

ee 











Seli—Royalty, or partner, Newly Patented In- 
sect destroyer, investigated. 1542 Gates Ave., 
Brooklyn. 


Bee ee 

For Sale—A very good and practical invention 
or will exchange for a diamond ring. Here’s 
a chance for somebody. Write Gust Pergan- 
son, 224 §. 6th St., Springfield, Ill. 


HATSTUAETUCEUDETOLENNELUIVRPSEREATTARRETOEDUCHUTAUEUNNONOUARSAYOUONOUOUNASOOUNASOUONSOASOUEOQOUUONSOOUEDOUECOOOGOANTDOUTOAOUENTOTOO ASTON 
News Correspondents. 


Earn $25 Weekly, 
newspapers, magazines. 
details free. 


spare time, writing for 
Experience unnecessary ; 
Press Syndicate, 566 St. Louis, Mo. 


fle TUTTLE VASA AAA 
Stammering. 
St-Stu-t-t-tering and Stammering cured at 


home. Instructive booklet free. Walter McDon- 
nell, 105 Potomac Bank Bldg., Washington, D. C. 


ee on 


ELECTRICAL EXPERIMENTER 


Patent Altorneys. 


M. H. Lougnridge, Patent Attorney, Consult- 
ing Engineer. The high class service of the large 
manufacturer of modest costs. Designs and 
manufacturing specifications prepared. 1457 


Broadway, New York. 


Patent Your Own Inventions. Save attorney’s 
fees: We prepare applications; furnish full in- 
structions and give satisfaction. Free information. 
Carl Larsen Co., Park Row Bldg, New York 
City. 

Patents. l’oremost word free. 
Metzger, Washington, D. C 


Patents. Prompt, personal, efficient service 
by an attorney-at-law, skilled in al! branches of 


Write now. 


Patent practice. Ovcr 12 years actual experi- 

ence, full information upon request. BL. P. 

Fishburne, 324. McGill Bldg., Wash., D. C. 
Patents—I*ees in installments. Frank T. 


Fuller, formerly Lieutenant Engineers, Washing- 
ton, De 


“Inventors Adviser’? sent frec on 
William C. Linton, 918 I Street, N. W 
ington, D. C.; 363 University 
Canada. 


“How to Establish Your Rights’? to patent 
protection is a bulletin every inventor should 
read before disclosing his idea to others. This 
bulletin, form, ‘‘Evidence of Conception’ and 
other interesting and valuable patent information 
free. Lancaster and Allwine, 242 Ouray Bldg., 
Washington, D. C., “Originators of the form, 
“Evidence of Conception.” 


Patents. Herbert Jenner, Patent Attorney 
and Mechanical Expert, 622 F St., Washington, 
D. C. I report if patent can be had and its 
exact cost. Send for circular. 


Inventions, Patented—Trade-Marks Registered, 
Labels, Prints, Publications copyrighted, prompt 
service, reasonable fees, plain advice, request de- 
tailed information before placing your business. 
Jaynes & Jaynes, 802 Kellogg, Washington, D. C. 


Millions spent annually for ideasf Hundreds 
now wanted! Patent yours and profit! Write 
today for free books—tell how to protect your- 
self, how to invent, ideas wanted, how we help 
you sell, etc., 212 Patent Dept., American In- 
dustries, Inc., Washington, D. C. 


Patents Procured—Trade Marks Registered. 
A comprehensive, experienced, prompt service for 
the protection and development of your ideas. 
Preliminary advice gladly furnished without 
charge. Booklet of information and form for dis- 
closing idea free on rcquest. Richard B. Owen, 
130 Owen Bldg., Washington., D. C., or 2278 
T Woolworth Bldg., New York. 


John M. McLachlen, Attorney-at-Law. Patents, 
Trade Marks, Copyrights. 410 Mclachlen Bldg., 
Washington, D. C. 


M. F. Miller, Ouray Building, Washington, D. 
C., Patent Attorney, Mechanical and Electrical 
Expert. Best quality of work and results. Mod- 
erate charges. Advice free. 


Inventors, send sketch of model of your in- 
vention, for opinion concerning patentable nature, 
and exact cost of applying for patent. Book, 
“How to Obtain a Patent,” sent free. Gives 
information on patent procedure and tells what 
every inventor should know. Established twenty- 


request. 
, Wash- 
Street, Montreal, 


five years. Chandlee & Chandlee, 414 Seventh 
St., N. W., Washington, D. C. 
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For Inventors 
- Money-Talks Magazine. Published for progres- 


sive men. Send for sample copy. 70-B Park 
Place, Newark, New Jersey. 


Inventions Wanted. Cash or royalty for ideas. 
Adam Fisher Mfg. Co., 205 St. Louis, Mo. 


900 Mechanical Movements, also ilustrations 
explaining £0 perpetual motions. My book, “In- 
ventors Universal Educator,” Fifth Edition, tells 
how to procure and sell patents. Government 
and other costs. Covers the matter from 
to Z. 160 pages elegantly bound. Contains 
noted decisions of Supreme and State 
Courts on patent cases. Mechanical Movements 
greatly assist inventors—suggest new ideas that 
may prove of great aid in perfecting inventions. 
Tells how to select an Attorney. Has valuable 


information regarding Patent Sharks, Selling 
Agents and Brokers. Price, $2. Postage free 
everywhere. Fred G. Dietrich & Co., 603 Ouray 


Bldg., Washington, D. C 


Inventors write me about patents. 
payable monthly. Booklet free. 
Washington, D. 


Inventors! Protect yourselves, record idea be- 
fore exposing to anyone, including attorneys. 
Paul E. Klein, Cons. Eng. Reg. Pat. Att’y., 21 
Park Row, New York. 


Inventors join National Institute of Inventors. 
118 Fulton St., New York City. Membership 
society 1900 strong. Will help protect, develop, 
finance and market your invention. Absolutely 
no charge. Write for booklet. 


“Inventor’s Guide” Free on request; gives 
valuable advice and information for all inventors. 


Write Frank Ledermann, Registered Patent At- 
rney. 17 Park Row, New Y 


to i ow, York. 
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Scenery For Hire. 
Collapsible Scenery for all plays. Decorations. 
Amelia Grain, Philadelphia. 


My fees 
Frank Fuller, 


a 





Books. 
Books—Piactical Mechanical, Auto, Aviation, 
Ilome Study Books. HKasy payments. Send dime 


“tonight” for catalogs. 
Aurora, HI. 


a eee 

Book—describing lun atrocities and their at- 
tacks on women and girls in Belgium. 25c. 
Belgian Specialty House, 2806 Union Ave., Dept. 
3, Cicago. 

Concordia,—contains essays, formulas, 
Year’s subscription, 50 cents; trial, 20 
Concordia Magazinc, 9 Water, York, Pa. 

Laws of Nature—KEvery married and engaged 
person should know, 50c; (no stamps.) Central 
Company, 601 Ninth Ave., New York. Novels, 
mechanical, women’s books. Write for lists. 


Great Rabbit Book, 25c. Raise them. A. A. 
Leve, Syracuse, N. Y. 


Dear Reader. If Occult, New-Thought and Sci- 
entific books appeal to you, send for my catalog, 
it’s free. I have books on Personal Magnetism, 
Concentration, Spiritualism, Clairvoyance, Seer- 
ship, Will, Mind, Hypotism, Messmerism, Char- 


Ansco, Department G, 


plans. 
cents. 


acter, Reading, Healing, Mysticism, Success, 
Salesmanship, Mechanics, Entertainment, etc. 


A. W. Martens, J-49, Burlington, Iowa. 


Spititism—Is it a delusion? Get the truth on 
this subject. Why has it over spread England? 
125 page book of facts. 10¢. R. C. Polston, 
Bookman, Omaha, III. 


i eee een 

What Every Girl Should Know—Clothbound, 
50c. What Every Mother Should Know; cloth- 
bound, 50c By Margaret H. Sanger, 104 Fifth 
Avenue, New York City. 


World-Romic System. Masterkey to all lan- 
guages. Six textbooks, $1.44; French chart, 37c; 
Spanish, 37c; aviation dictionary, $1.50; French 
English aviation dictionary, 6lc. Languages, 
143 W. 47th St., New York. 


To Get Better Pictures. Read the amateur 
photographer’s weekly; illustrated weekly prize 
competitions; print criticisms; many unique fea- 
tures, $1.50 per year; three months trial sub- 
scription, 25c. Abel Publishing Company, 401 
Caxton Bldg, Cleveland, O. 

Buy Books For Christmas. 
Fiction at unheard of low price. 
complete list. You'll save money. 
Company, “Value, Service, 
1885,” Chicago, IIl. 
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Wireless. 


Switch Points. Binding posts, switch levers, 
and small parts, send 2c for catalogue describing 
these and other goods: A. W. Bowman & Co, 


23 Church St. (Harvard Square), Cambridge, 
Mass. 


Complete receiving sets $7.00 and up. With 
100 ohm receiver, tested mineral; guaranteed. 


Bulletin for stamp. Jenkins, Room 2. 923 - 
chase St., New Bedford, Mass. : nor 


Radio Supplies for Amateurs. Complete In- 
struments; parts, raw materials. Ermco, 3247 
Germantown Ave., Philadelphia, Penn. 


a ee eee 
2500 Meter Navy Coupler—Undamped wave 
couplar and pancake coils, B-Battery cabinet, 


etc. Send stamp for particulars. Carl H. 
Rauschenberg, Monongahela, Pa. 


Wireless, standard 1%-inch switch knob-lever 
complete, 35c. Switch points with screws, 25c 
eee ee pa thickness. Magnet wire, 22 
or 24, half pound, 60c. Electro-Novoto h 
2100 Fifth, Charlotte, N. ¢. ee 

Amplifier Units. Two step $15. Radio Sales 
Co., 1629 McAllister St., San Francisco, Cal. 


Look—22'% Volt 15 cells, B Batteries: Stand- 
ard Signal Corps. U.S. Army for Vacuum Tubes 
Type BA-2 at 90c postpaid. Also receiving and 
sending instruments at reasonable prices. State 


Latest Popular 
Send for our 
David Stern 
Satisfaction Since 


wants. The H. S. Wireless Co., 164 Ross St. 

Brooklyn, N. Y. ; 

UMOOQIVONEONEAOGONOTOOOUG GEO DEU OANA OOAEONEANAaetantaUdtt TA Donengvas tangs cusveguasuenese ctu 
Telegraphy. 

Telegraph and Railway Accounting taught 
thoroughly and quickly. Unprecendented de- 
mand for both sexes at big salaries. Oldest and 
largest school, established 45 years. Catalogue 
irec. Dodges Institute, Seventh St., Valparaiso, 
Indiana. 


UUEUOOETAEUOVE Agar ge acne 
Motion Picture Plays. 


Earn $1200 a Yearin Spare Time writing photo- 
plays. Experience unnecessary. Send for free 
book valuable information, special prize offer. 
Photo Playwright College, Box 278, E7 Chicago. 


Photoplays Wanted. Big prices paid. You 
can write them. We show you how. Free 
particular. Rex Publishers, Box 175, EZ, 
Chicago. 
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Wanted To Buy. 


a ye eS SS 

Cash for Old False Teeth—We pay up to 
$35.00 per set (broken or not). Also iba aie 
carded gold jewelry, gold crowns, bridges, plati- 
num, diamonds, watches and silver. Send now. 
Cash by return mail. Package held 5 to 10 days 
for sender’s approval of our ofrer, WU. S. Smelt- 


ing Works. Dept. 73. Chicago. TIl. 
TOUANUUATOGAUOEADATAG LAND GALEVOOU TOAD ASSUNATOEOOOSOGEOAUECOUEATYSOOEEOOUEO UNE CUOOTOUAUPSOUEESUEESSOUUEUEUOESERUOU TACT SNADUONOO SOUT UEUT 
(Continued on p2ge 726) 


You benefit by mentioning the “Electrical Erperimenter’ when writing to advertisers, 


Www americanradiohistorv.com 
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Help Wanted. 


Earn $25 Weekly, spare time, writing for news- 
papers, magazines. Experience unnecessary; de- 
tails free. Press Syndicate, 5665 St. Louis, Mo. 


Secret Service Operatives and Detectives are 
in demand. Earn big money. ‘Travel 
where. Fascinating work. Learn this profession 
by home study. Particulars free. American 
School of Criminology, Dept. E, Detroit, Mich. 


Government positions highly desirable; thiou- 
sands appointed annually through frequent ex- 
aminations everywhere; prepare immediately for 
Post Office Clerk, City or Rural Letter Carrier, 
Railway Mail Clerk, Washington Departmental 


Clerk, Stenographer-Typist; unexcelled corres- 
pondence instruction, $5. Request particulars 
concerning position desired. Federal Civil Serv- 


ice School, 602 Kellogg, Washington, D. C 


Men Wanted—LDecome automobile experts. $45 
week. Earn while learning. Franklin Institute, 
Dept. 1, 806, Rochester, N. Y. 


Government Positions are Desirable. Prepare 
for Railway Mail, Post Office, Rural Carrier, 
Customs, Internal Revenue, Departmental Immi- 
gration, and other branches through our expert 
(former Government Examiner.) Write for free 
booklet “EE” giving full information about these 
positions and our Money-Back. Guarantee Con- 
tract. Patterson Civil Service School, Rochester, 
New York. 

Business Worth While. f start you silvering 
mirrors. 3 Plating tableware; = Plans. Free 
Clarance Sprinkle, Dept. 48, Marion, Indiana. 


Hundreds Men—Boys, 18 or over, wanted 
by U. S. Government as Ratlway Mail Clerks. 
Permanent life positions through poor times and 
good, Average pay, $1400 year. Advance rapid. 
Pleasant work constantly traveling. Every second 
week off at full pay. Paid vacation. Common 
education sufncient. Write immediately for full 
list, positions open and Fail examination 
schedules. Franklin Institute, Dept. L, 26, 
Rochester, N. Y. 


American Made Toys 
tunity for homeworkers on small _ scale and 
manufacturers on large scale. Unlimited quan- 
tities needed of Toy Soldiers, Army, Navy, 
Marines, Cannons, Machine Guns, Warships and 
other Toys and Novelties. Greatest chance for in- 
dustrious people for independent business. Enor- 
mous demand and future in American Made 
Toys, all over United States, Canada, Mexico 
and South America with over 50,000 10c stores 
and toy dealers. This new American indus- 
try stands out conspicuously. Factories are eS- 
tablished, people trained, machineries made, 
Christmas Sets needed in millions this year. The 
great hit for 1919 without any competition. We 
are buyers of these goods all year, paying fixed 
1 offered for painted 


Wanted. An _ oppor- 


prices. Attractive prices 
goods. Experience or tools unnecessary. Hun- 
dreds and more made complete per_hour. Cast- 


ing form outfits from $3.00 up. If you mean 
business, send for booklet and information free. 
Toy Soldier Manufacturing Co., 32 Union Square, 
New York, 


Better Pay, shorter hours, easier 
other advantages can be had in Government 
positions which are easy to secure now. You 
owe it to yourself to find out if you are quall- 
fied. No expense. Just send name for Form 
RM 2081, free. Earl Tlopkins, Washington, 
py. ©. 


work and 


Artists in Great Demand. Big salaries paid 
for full or part time. Learn quickly at home in 
spare time. Commercial Art Cartooning illustra- 


ting, Designing. Outfit free to new students. 
Send for handsome Free Book. Write_ Now. 
Washington School of Art, Inc., 1449 H St., 


N. W., Washington, D. C. 

We Will start you in the cleaning and dveing 
business, little capital needed, big profits. Write 
for booklet. ‘The Ben-Vonde System, Dept H., 
Charlotte, N. C. 

Detectives make big money, Travel; be your 
own boss. Ejither sex. We instruct, small cost. 
Write Johnson’s Detective School, 232 Shaldon 
Ave., Grand Rapids, Mich., Dept. A 


Detectives Earn Big Money. Excellent op- 
American Detective 


portunity. Particulars free. 

System, 1968 Broadway, New York. 
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Printing. 


3000 Two Color Labels, $1.00. Irving J. Wolf 


Station E, Philadelphia. 

1000 Letterheads, Envelopes, Typewriter 
Letters, $2. Circulars, Labels, $1; samples. 
Y.omond, 65 Broadway, Brooklyn, N.Y. 

Good Printing Quick. 250 Bond Letterheads, 
Envelopes, Billheads or Cards, $1.00, postpaid. 
H. R. Bamberg Co., 2245 So. Kedzie, Chicago. 


Gummed Labels!! Interesting Samples ree! 
‘Edward Harrison, ‘‘Artistic Printing, Balti- 


more. 
ALUMS. 00 TUE DE TELULUAOEAN ECU UA 
For the Hatr. 


I Was Bald. Obtained hair growth by an In- 
dian’s ointment containing genuine bear oil and 
rare plant juices. Many others have goo : hair- 
growing ‘results. Will send ‘box, postpaid, with 
recipe, 10c. John Hart Brittain, 150 E. 32nd 
St., BA-300, New York. 








every-, 


| tective System, 1968 Broadway, N. We, } 


You benefit by mentioning the “Electrical Experimenter” 


ELECTRICAL EXPERIMENTER 


Chemicals. 


Price List of Chemicals and lLabratory ap- 
paratus—for experimental work with 10 formulae, 
6c. Frane, Eureka, [1]. 


Selenium for phototelegraphy, 75c oz. 
Nitrate (radio active), 80c oz. Rare Mineral 
(radio active), containing radium thorium, pra- 
seodymium, neodymium and cerium, 50c oz. Rare 
Metal Salts, ten different, 3 to 5 grams of each. 
$1.75. Radio Chemical Supply Co., 915 Westcott 
St., Syracuse, N. Y. . 


Experimenters—Are you interested in novel, 
chemical experiments? Send 10c for a large col- 
lection. Meral Sager, 44 Apple St., Tiffin, Ohio. 


Amateurs, Chemists and Experimenters— You 
need pure chemicals and best quality apparatus to 
be successful with your experiments. 
our new catalog listing the same chemicals and 
apparatus as used by Colleges, Schools, ete. 
Jee Simpson & Co., 3880 Windsor P1., St. Louis, 
fo 


wool, silk ete. 
scores of skeins. Set includes five wool and 
cotton skeins, two dyeing chemicals and spoon 
measure. Neatly packed. Sent postpaid for $4.50. 


Organic Chemicals—Set of forty (40) different 


compounds (acids, alcohol, ketones, hydrocarbons, 
phenols, etc)—in glass bottles—includes aniline, 
amyl alcohol, methyl, salicylate, beta-naphthol, 
three (3) dyes etc. Send $6.50, 


Chemicals—50 different chemicals including 
Todine, Mercury, Antimony, — ete. Material 
ee for hundreds of experiments. Send 
4.00. 


Pigments—25 different pigments used in man- 


facturing Paints, Varnishes, Rubber, Paper, etc. 
Send $4.00. Technical Equipment Co., Dept. 2Ec. 
22 East 17th St., New York. 


Selenium in stick form; 75 cents per oz., post- 


paid. Ziegler Experimental Labratory, Rochester, 
Ne ¥: 


Cosmos Labratory—Expert chemists. Trade 
secrets, formulae, processes. given. Analysis 
promply reported. 10 De Bloise St., Dept. A. 
Newport, R. I. 


Potassium Sulphocyanide, C. P., 50 cents per oz. 
postpaid. Ziegler Experimental Labratory, 
Rochester, N. Y. 
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Photo Developing. 





Mail us 15¢ with any size film for development 
and six velvet prints. Or send six negatives 
any size and 15c for six prints. Or send 35c 
for one 8x10 mounted enlargement. Prompt, per- 
fect service. Roanoke Photo Finishing Co., 255 
Bell Ave., Roanoke, Va. 


Clean, Neat, Perfect Kodak Finishing at the 
lowest priccs. Work returned the same day re- 
ceived. Send film for sample print and copy of 


catalog on developing, printing, enlarging and 
hand coloring, also copy of Photo Craft Maga- 
zine, which will help you make better pictures. 
Photo Craft Co., Box 69, Ann Arbor, Mich. 


For 15c we will develop and furnish prints 
from one, six or eight exposure film or enlarge- 
ment 8x10, your favorite negative, 20c to show 
quality and service. Associated Photo Company, 
Sta. A 12, Cincinnati, Ohio. 
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Cameras. 


Send For Our Catalog No. 121 Today. It’s 
the biggest little thing in the photographic 
world. Look over its pages and see the won- 
derful values we give and the money you will 
save buying of us. Remember, too, we guar- 
antee to save you money on anything you buy. 
Your money back if you are not satisfied for any 
reason what-so-ever. You must send for this 
money-saving catalog. It’s free. Drop us a card 
today. David Stern Company, Service, 
Satisfaction Since 1885,’? Chicago, I]. 

MEMO UMRAO TTT 


For Men. 


Dredge’s Necktie Valet removes wrinkles (with- 
out ironing) from Neckties. Sample, 25c. Get 
one today. Dredge, 190 Pilgrim Avenue, High- 
land Park, Mich. 


Shaving Powder—Enough for five 











razorless 





shaves, 25c. Durso, Dept. 41, 25 Mulberry, 
New York City. 
Get Vital Strength. Retain youthful vigor. 


Wonderful results. Intensely interesting h oklet 
free. Winslow H. Chase, Washington, D. C. 


Send us your dull razor blades. We re-edge 
them Good as New, any kind, 2%4c each. Prompt 
service and_ satisfaction guaranteed. Dealers 

Keenedge Company, Inc., 184 Washing- 
ton ot.. Chicago lll: 








Don’t throw your shirt away when_;Cuffs are , 


New Soft 


send 35 cents for a pair of 
Van Decar 


Suitable for any color shirt.: 
Co., Fifteenth St., Troy, New York: 


Detectives Earn Big Money. | Travel. 
demand. Experience unnecessary. «- We 
you. Write for free.iparticulars. American De- 








Www. .americanradiohistorv.com 


when writing to advertisers. 
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Formulas. 


and 
Charles Dynes, 


500 Successful money-making formulas 
trade secrets. Postpaid, 25c. 
Winchester, Ind. 


370 Formulas 10c. 
St., New York. 


Formulas—Luminous Paint, Tobacco Cure, Re- 
newing Dry Batteries, Hektograph, Mechanics 
Soap, Resilvering Mirrors, Gas Tonic, Egg Sub- 
i Trappers Baits, 10c each; 700 others 
Collection complete, 50c. All formulas 

Satisfaction guaranteed Bargain Book 
Shop, 200 Highland Ave, South Sudbury, Mass. 


500 Formulas, 


Fitzgerald, 15 West 65th 








including Resilvering Mirrors, 
Renewing Dry _ Batteries, Mechanics Soap, 
Luminous Paint, 25c. Ideal Book Shop, 5501 
EE North Robey, Chicago. 


10,000 Tested Formulas. Cost, le for 25. Be- 
fore ordering send for catalog ‘“‘P” today. Good- 
now, Highland Ave., South Sudbury, Mass. 


1,000,000 Formulas. Processes. 
for every business. 1016 pages, $2. 
Shop, 5501-EE, North Robey, Chicago. 


We Own Selected scientific, chemical, pratcical 
reccipts and formulas. Some so-called Trade 
Secrets. Covers Hair Tonics, 1 
Shampoos, Massage Creams, 
Stove Polishes, Shoe Polishes, Silver Polishes, 
Stains, Varnishes, etc. Special offer; fifty cents 
Ae dollar for three. Waco, Formulary, Waco, 

exas. 


Why Go Dry. 














Whisky, Beer, Wines, etc., 
that have the kick. Made at home, no trouble, 
no alcohol or still used. Only everyday cook- 
ing utensils needed. Made with pure and in- 
expensive ingredients that can be purchased any- 
where, but when used as directed, generate their 
own alcohol and produce excellent whisky. Good 


at trifling cost. 
formulas which I have personally tried and tested. 
Sent postpaid promptly for $1.00. Frank Ward, 
Dept. D, Box 503, Baltimore, Md. 

CATUUBUIUUAUTTBAEEDRROLUUOOLOUOAEAOTOOOOTOUUTEOOARDEORU AACA TUT LETTERS eT 


Personal. 


Whiskey, Brandy, Beer etc., with a kick. No 
still or alcohol; 20 fine formulas, $1.00. Superior 
Supply Co., 1440-A Niagara, Denver, Colo. 


The Salesman Win$. Thousands of positions 
open. We teach traveling salesmanship by mail 
and guarantee of position or refund tuition. For 





interesting particulars, address Kansas Voca- 
tional Bureau, Miltonvale, Kansas. 

INUNVAUABUATAUONUQUVOUEAVOOOONOUGUOUONEOOUGAOOASCOUGUOAGROUEADEEVEQTOMOONUAUEA SALOON INEOCODED SACS ODESSA CATA TCSTA TAT SUD TATEL EAT TEH AA 
Miseellaneous. 

Bench Lathe, Goodell Pratt No. 125 Foot 


Power Table and 44 other attachments Cheap. 
Also patent on Hammer Handle Fasteners. A 
bargain, write now for detailed description and 


price. Chas. Erickson, 241 West 6th South, 
Salt Lake City, Utah. 
Wanted. Small Gasoline and Steam Engines. 


Small Lathes, Drill Presses and other light ma- 
chinery. Will pay high cash prices for good 
material. Johnston, West -End, Pittsburgh, Pa. 

Tobacco or Snuff Habit Cured or no pay; $1 
if cured. Remedy sent on trial. Superba Co., 
SA, Baltimore, Md. 


“How to Read Thoughts’—Mind Reading at 
any distance, 20c; “‘How to Hypnotize,” Cure 
Diseases. Give Astounding Exhibitions, $1.00; 
“Silent Friend,” Key to Rapid and Honest 
Wealth, $1.00; ‘““How to Win,’’ 362 pages, Suc- 
cess Assured; $2.00;- ‘‘Health Culture,’ Insures 
Vital Strength, 25c; Five Dozen Money Makers, 
30c; Catalogue ‘gratis. Science Institute,-E119- 
1336 Morse Ave., Chicago, Il. i 
HUAVENUGNVAUBELAUATTOUATUONATIONLCUUCUTTENTONTOUETDEDOTU SUC EOTANEAOUTEATODOOUODOOUOADOUDREOOUODOGUG! 200000 VOU ET UD ASOT ASYOTTOOATHLAT> 


For Advertisers. 








Advertisers! For results, place your 30 word 
ad in The West Virginia Advertisers.. one year 
for only $1 E. J. Evans, Pub., 729 6th Ave, 
Huntington, W. Va. 


Money? Jacobus Art Ads make stall space 
pay big in dividends. Price, 5.00. Write today. 
Jacobus Service, 1073 Sanford Ave., Irvington, 
wie alle 


ae 





“Quick-Action Advertising—How it is is Build- 
ing Business for the Progressive Advertisers of 
America.” A little story of results, told by the 
advertisers themselves—not the publisher;:-~.You 
will be’ iriterested in reading this 1ittle ‘booklet 
which we have prepared for prospective adver- 
tisers, a copy of which will be gladly mailed 
to you upon request. It tells you how. to talk 
business with 1,000,000 intelligent, interested and 
responsive Americans every month—men’ who 
know what they want and who have the money 


to buy it. Write for particulars and rates-—today. 
Douglas Wakefield Coutlee, 225 West . 39th, Stam 
New York. . a ; 


HTH 


Office Devices. 


Addressographs;!' Multigraphs,:.: Dupfticators, 
Multicelors, Folders, Typewriters, Dictaphones,. 
Check . Writers, Séalers.: Officg,7 Denice. Com: 
pany, 222-Y North Wabash, Chicago. et 
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ELECTRICAL, EXPERIMENTER . 


Boys, you oan have Movies at your own home with this latest model 


MOVING PICTURE MACHINE 


Uses Standerd Films same as the larger machines. Very easily managed. 
Simply turn the handle. Variety of Films always ohtainable 


| PRICE Sarst® $3.00. Fostaae ise, extra 


Extra Filme, {So each postpald 
THIS 18 A GENUINE MOVING PICTURE MACHINE 
and the motion pletures are clear, sharp and distinct, 
The Moving Picture Machine Is finely constructod, ane 
carefully put together by skilled workmen. It is made 
of Russian Moetai, has a beautiful finish, and Is oper- 
ated by a finoly constructed mechanism. The project- 


Double Aotion 


“The Baby” Hammeriess Revolver 


A HANDSOME AND MOST EFFECTIVE WEAPON 


$650 







Mosesures but 
4% Inohes tong 





aa , 


Fakes regular ing lenses are carefully ground and adjusted, tripte 

22 callbrs polished, standard doublo extra reflector, throwing a 

eartridgss . ray of fight many feet, and enlarging the picturo on 
the screen up to Me 


threo or four feet In area. The: 
light {s produced by a safety carbide generator, 
such as lg used on the largest automobiles. This 


The new Gaby Double Action Hammarisse Reyctvey has been produced to mes 

8 ever increesing demand tora revolver that would combine small eles en 
tight weight with the essential eenuyes of Eticlancy end Prectieability. it le 
amoil in olze, yet ja juotas effoctlve ond corviceable a8 the moet axpenelve weapoe 














buy. Every lady sheuld hove a revol d should k ie 
on herent, ne aster er bettor one mede chit thle, “A cregé teotucale inane tate throws a dazzling white light on the screen. 4 
action thet guards agalnet occidental discherge, making It quite safe for youna It Is a solidity constructed and durable Moving 


lodico. The siluatrstion glvca an jdao of its appearance. but It must be 
@een and uscd tobe thoroughiy apprecieted. Tho emmunitien usod te the atand- 
erd .22-calibre (ohort) cartridgo obtainebla anywhere, or you may obtain the 
eartridges from us icertridgee can bo eee only by express). The revolver 
firce elx shots in ene loeding. The operation ef the charging mechoniem Ia ae 
@remely rapid and absolutely rollablo; slx wellsimed ahote cen be fired In og man 

seconds 6 rovolver is very well constructed, with finest nickel plated flute 

barrel ef cylinder. and It wolghaenly 44 ouncce.' The Price at thy Reh Reve'ver 


Ae onty $6.00, gent by mall postpaid te any addrese. 
FETY RAZORaudiences. This Moving Picture Machine has 


SHARPEN = M = ALL AEE ROPEER caused @ rousing enthusiasm wherever It wag used 


SHARPENS EVERY KIND OF SAFETY RAZOR BLADE 
ANARCHIST BOMBS 


. Sherpene the Gillette and Durham Duplex hoth edges at one time 
\usso SHARPENS THE GEM JUNIOR, EVER READY, KEEN.KUTTER, MARR 

onsiate of a little glass 

In Jiquid 


Pleture Machine, The mechanism {ts exceedingly 
simple and Is readily operated by the most Inexe- 
perienced. The pictures shown by this marvelou3 
Moving Picture Machine aro not tho common, 
crude and Iifoless Magic Lantern varlety, but are 
life-like photographic reproductions of actua! 
scenes, places, and people which never tlre Its 


ITCHING 
y Thie fe another good prac- 


tical jokes thu intense discom 
Gturn ef your victims to ev- 


* CROSS, CLARK, AUTOSTROP, STAR CRUSTEEL, AND ALL OTHERS 


Sy veing the SHARPEN.M ALL $ 
will not only et BETTER $ AVES wa ee aR 
SAVE MON Yon biedes, ee you will be able 

t from 130 to 200 ahaves feom one blade, on vial, contninin 


the leet sheve will be ee good es the fiel. The & form a chemical whieb will 
hi: 
a 























| I i 
Pee eas eee pn cereee tae Suchly antoyables, All tet b 
Tm vee uel « oO '. n | 
berb tt =] 
pice tea ve eres Linen room full of people will ie ip to deposit nN of he, 
fe 


@ eplral rollera thet ttavel from heel couse more consternation 


wdor e0 a persou's 









ee and an 
olnt e@ they ere tevolved, giving the CORRECT th Iimb h b d 
CO} STROKE, ro ba G@ limburgor ohecse. fe powder cau ba relied upon 
{uetmenie or any kind of Tinkesing. necensery te Tho swel) will entirely dis- to de the rest, jibe reautt fa 
erate % ec i \le e 
sbecial materiel thet STROP'AND HONE the beds GPpear fn & short eT 3 oe por ace more scratch, and sfifl some more. .8 Boxes for 26c. 
. the eeme time. Ths here tern onde one wey, 00 there le no feos gt dameaing the bieds oe SHipped by exprees on Y aie th @ Dollars Sent only by axpress, (Must urder @b § Qne 
1 i »M- som: 5 1 ‘| 
aocaian fokainsituciions The oral gs “ol the eaTapiats) eauehine noun Wiahaveustiet wort of other mercben nes @ Wurth otbar te 2 
rica, caly @1.00, pestpeld, _ 


| LOVE LETTER INK 


Writing written with this ree 


‘SIMPLEX 














ie at eb Ink vanishes en- 
tlrely In a few weeks (sooner 
TYPEWRITER Matt. Cennct be scen If desired), leaving the paper 
eret. Invelnable for many QUITE BLANK. 15ec p. pd. XX 

ONLY $2 50 aeons mary your pears Wei can be READ 

se sienna ethene: pela ras ONLY IN A DARK 
Cheap But Good. eyes. Greet fun for playing ; a * YO Maer iting anioae 
So Simple a Child ractical oker, Qaiy 480 Gettls Setties B for ave postonnds’ Num. Very remarkable. 300 


Can Use It. 
We Guaranteo the 
riting. 


Though #0 marvatewstp 
thts machine la o thoreurhiv prectloa! Yypewriter. e pesltivel 
tn avesr respect te that of any $1.00 





Oh Boy! Have You Seen 
LITTLE EGYPT 


THE ORIGINAL ORIENTAL DANCER 
AND THE WONDERFUL 


SHADOW DANCER 


If not, do not fail to send for these, it will he money well spent. 
In fact, we would go as far as to guarantee you more fun in showing 
these two novelties to your friends than you have had in a long time, 


They Will Dance For A Life-Time 
Price 30 cents each or both for 50c Postpaid 


‘LOADED cicarerres |THE “LITTLE GIANT” TYPEWRITER 


West Lite O-dinery Cigarettes, Bet & First Class 


@henp, : 
@uarsntce it to producu writing squs 
machine. It does not seem possible at the prico, but sstus aend you # speciman 


@f (te eork ond you willbe convinced. ith renconable care tt will Isat a Ita. 
pine {t le wo simple that a child Just abla te read oan write with It, You can 
earn all thers s 10 know aboutit in five shinutes. end an hour’a practice will 
rae you 00 axperteparetor. Every business man muet hove s tyecwriter. Il 
egiblo pan writing le unbuelnesalike nod creeten the Impreeaion that the trm ia p 
®oseaccount and stuw- going cencern, We assure you thut the Practical Typewriter 
Fully deacrvoesits namo oc it In fit to do the correspondence of any businese er 
Profession, and te do lt wall, You should not miso this chanco of securing a bor- 
galn. The pe of the elphabet, the numerals | to 10, and punctuetion marks 
@re eo grouped that the letters moet used sre before the operator most ef tha 
* ldly. The reilere hold the eae in positl n while 
erriting and ot the end of each linea alight turn ef the roller moves the rachet 
wh makes a cilek end forcee the Perse forward, giving the proper line apac- 
ng, ao thet the lines are allon equal distence from each other, 10 deslreble In 
attor writing, Eoch typewriter cee Ina atrone box, with full printed Inetiyc- 
oruse, Price comelete. 52,69 sent hy mail costeald. 


S ou Rr Wonderful X-Ray Tube 


Wa 
Na’ IO¢C.. 


Qims, enabling him to writo ro 


— 

You may hevo e lot of 
fun with this pera 
Gem Squirt Ring. It 
consiste ef u handsome. 
ly ploted ring, ettecbed 
toa rubber ball, ee ar- 
ronged that the lottar fp 








~ 


6 @uc® Rest Gipetas,” 
Oa waroenen & @anderful Iittin instrument prodaed Writing 
Co y/ foetoa eae on ettrac- =p pe Giusoas Poth eum sine Machine 
: pve peaks Wi be ee Opparent’y the bones ef vour fingers For $ 1 -25 


ee 
pencil, the interlor apane 
pe stem, and many etber alme 
yatery thet noene bag 
eon able te astiefactorily explain, 


lend in @ lend 
Ing Ina 
lar INusions. Am 


" gennot 
“enter of attraction. While the victim 
'-g ebeorbed in go'ting acl ser view 
) tou just squeeze the rubber bell an 
the observer experiences u very great 
turprise, PRICE 20 CENTS, thros | Price 10 cents; 3 for 25 cents, 4 dozen, 
lor @Qcen a, peatpald. 2. 8.@,C0Q «475 conte Sent by mail, poetpaid, 4 


wneezing Powder 


Place a very 
Sialemocnt 


A per ect little type- 
writer for $1.25, There 
are thousande of per- 
sone whe would Ilke to 
Ore a typewriter but 
whboso needs end busl- 
Beas elo not wurrant 
Sonera scbed 
e the porchasn and 
-fivea dollar mecnine. To aueb pereona we 
our Little Giant. [t in strongle made, but 
simple in eonstruction, so that any ene can quickly learn to uperata 
it, and write as rapidly as they would with pen and ine. The letiere 





, A box containing ten spparantiy 
Benuine Cigaretieoe. They coftalu a 
cae which exploves wheu abont ene 
therd ws emoked, 

+ They appear ao reel, and aff 
geod @ &moke {white thay last) thet 
e victim te taken entire! 


uan of a fifty or seven 
confidently recommen 


by aur. | of the elphabet most frequent y used being eo grouped ae to 
easy wate bag cco! end | ona to write rapidly, the numerals, 1 to 10, and “the ee 
BGcents. cones. @f te@e | mors being together. With this meebine you can cond, your best 


irl typewrl ten love tetters, addrena envelopes, make ont bilia and 
o almost any kind of work not requiring alarvu expensive machine. 
With each typewriter we acud a tube ef ink and full printed instruc- 
tigne for using the machine. Price compicte $1.29 by mail postpaid. 


Eo Watch Camera 


e 


“ . ecarwilibegin 
eneene without kno the reseon Wa) 
‘why. itis most amusing to bear their re. ~ 
ka, aa they never auapect the reel] With ebunch of theen bills, 
a. but think they have caught st ene| foreach personef Jimited 
a er. tween the lavgbing 
en susezing yon youraclf will be 
atime ef your lifo. For pertles, peliti- | ing 
meetings, Car rides, er any place at} outside of the roll, the effect creeted 
where there Is @ gothering ef pie, | will be fonnd to be sil that can be de- 
k is the greaieegt_lake cut, Pricet2oor 3) Slred. Prices pee id: 18 Blile 10c, 
300. By Express Onty |50 Silla 25¢, 125 for 0c, ot $3.50 Ihousand 


ten ROPE SPLICING 


. USEFUL KNOTS, HITCHES, SPLICES, ETC. | 
Bow Different Knols Are Made and What They Are Used For, 
: Knots te Use and Knots te Avold," "gy f 
,& most practical handbook giving completo and 4 
Gmple direction for making al) tho most useful 
Knots, hitcbes, rigging, splices, ete, Over [00 Uluae 
trations. A)l about wire rope attach 5 
Blocks, tackles, ete, 37 Heraldic Kpote Mflustrated. 


ofr at value t ba) ° 
en Price 200 air Rasps FAMD lee Goals, 


The most wenderful and Ingenicus Camera mnda 
lt is but little larger than n wutch, which it 
closely resembles. You cun carry the Expo 
nbout in yeur pecket and tuke pretures with- 

out any one being the wiser. : sca 


One Cent a Picture 


The Expo loads In dastight with 25 Exposure Films. 
coling 25¢e, thus the pleture Inking nart of a whole 
day’s outing may be had 
23c—onv cent a picture. 
w obtulouble. ft Is simplicity Itself to operate. Takes 
Pictures theougb the stem, where the Rapld Fire 
hens |. located. The pbotos (%r%)} may be 
P ertlorgrdd to any size. ~ 


Quick as a Flash 


Time end instanlanecous shutters; welghs hut 3 
ounces: nickel plated. Endorsed by amateurs and 
prefersionals the world over. Thomughly practical— ° 
printing and develoning of films just the same es ordl- 
are cameras—iIn dally use by the police, newspaper 
reporters dictectives, and the genegol puhile. Important 
beats heve been secured with the Watch Camera by enter- 
orsing reporters, Produces clear, sharp neratives indoors or 
- ovldoors enual ta any camera on the markel, size of price 
nowwithstending. sus, 10 Expesares’ 20. 25 Exposeres 300 
i rposares' f x 
Expo Watch Company $3 00 + Leather Pochet Carrylng Case, 308 
e pe ‘ 


Postage 10c Anywhere ae 














an 
or two from tbe 


for the nomlinel «im of 
10 Exposure Films atso 























ad 


q Make Your Watches, Clocks, Etc.,' 
4 Visible b Night Tho very foteat discovery fn the 


= tically aap raeees t See ctee feet 
eded in ie reer Pe are itant 
@ surface e 


producing this romarkab ous 
the dark, THE DARKER 


any prt 
F THE NIGHT, TH 
gimple to noe. Anyone=yen ean de it. A little applied to thn diai uf your: 
ie bs Saeih eee on oe th 6 ere! by ee neu the La | 
tton 8 ef your ejectric Ig me xes, and innom 
ther articles; make your own Luminone Crocifixes, Lominous Roeurice, othe: 


ie 
tlle contaluin. el 
Bed Woe andet postpaid; ” Cone-soveral_amall ardielee, Price 25a, Larcer, 
Inet, en 


MUSICAL KAZOO|MAGIC FLUTE ...!: 


With the Musical Tay, Wonderfully Sweet pearing Rose, th 


Perens 





Apparatus and Directions for a Number of Mysterious Tricks 
Enough for an Entire Evening’s Entortainment 


ANYONE CAN DO THEM 


t fan mayatifying yoor friende. Get this Conjarer‘n Cabs 
yoo willbe the cleverest fellow in your district. 1t con= 
tue for seven rate tricks, including The Disep- 
at, wheu placed on tho fo 





{tts 


of your coat, vanishes 






Karoo 
without previe t 






1 vr 
gou can pe ° i , : Ri 
cf eight at will; the Magic Vase and Ball Trick la Wooden Ball ie Bee 
ha preclice whatsoover. a Toned and Musical iced inside, and upon replacing. the lid has disappeared and is 
ue right a ound in eomeone else's pecket); The Magic Nail with which you can @ | 
aff, imitate A marvelous muaslcel apparently eut your finger almost in two; the Wonderfoi Card Trick & \ 
any bird dogtrament. Nouthe (a card is laced in an envelope, and when opened en entirely differs : : \ 
er animai instrument pro- ent card altogether js found); The Disappearing Coin Box (a coin ia ptaced In the little wooden barrel, and, 
@eapips, enars drum, Ponch end Post Guces  nweeter ‘when opened: in, is found to have vanished entirely. or ean bo made to ehange into a coln ef another de-| 
te. No holes t> finger. It erin muele, whether nomination); Fhe Famous Mcemerized Penny that defies the taw of tation (auapends from the palm of! 
if. Produces excellent music Palé 4 itbe the joyeus the hand, nose, eheck, wall, clotbing, ctc.); Tho Glass Gobiet and Vanishin Coin Trick (a coin js droppe 
pot blow into it, but elng, s ‘augb er emer Hotcecfaquick- jntoaclsss of water, and wbeu the water la poured eut the coin has vaniebed). With the eeven tricke de 
any desired Imitation. Used with { 5¢ y etep er the tole ocri above we cend fall printed Instructions for performin, euch trick, so that anyone can readaly per: | 
esatonishing resolts at society meetin oma etrains ef @ form ali the tricke to the great amusement of their fricuds or the public. Any boy ef ordiuary inteliigence 
me, clob ur eburch entertainme ra eborch hyma—in fect, any elase of with thie Cabinet of Tricks in bis posseesion, cen ive a garlor entenainment not inferior to come reguls 
ces. serenudes, piculecs, eutings pes music can be played upon tbe Humana. me 6. Becides the tricke contained In the Cabinet, there are twenty-five ether feata and Illusions fulls| 
eurefone, Just the thing for chorosce and | tong Without practice, aa it iselmosts explained with full printed instructions, for whleb you can easily make er procure the necen apuaratue | 
hows, bicycle and lug cfabe, ote, }2S! playing lustrument. When playec Among them are The Mouse Ina Pack of Corda, The Drawn Card, Tée Hat Triek, To Knock a Tumble 
Excellent for vocal or instrumental ec- with @ plano accompaniment, or ans Through a Table, One Cont Rubbed into Two, Te Fiud thu Number Thought of, Myaterious Wedding Ring | 
Ce caicatl elthor with or without a Tad, Ratipristed mereeniza! cc _ also pene e merce of pertorminy three wonderful stage tricks, as fellows: The Het of nw 
. ‘ ons -ing a Weman, ing en the ing ef a Room, and the Disappearing ¥. ether with an cle op 
er mualcai (netramente. Price 15c0, pd, playing with trum. f tegerdemaln and valuabln hints to eur conjurera, @#RICE COMPLETE ONLY GO CEN j 


TAY ARNARD 


“THE HOUSE OF QUALITY" 
24 E. Adams St., Dept. T-2] 
CHICAGO 


& CO. 





















Hh afl, stcac sa 
just what you 
have long want- 
ed for your den 
or bedroom. For 
a short time we will make a special in- 
troductory offer as follows: 

Send 25c and we will ‘send you three 
Genuine Original 
Photographs as 
shown in this 
ad, size 4x6 in., 
all ready for 
mounting and 
framing, and our = 
beautiful illustrated catalog. After see- 
ing samples you will want more. 

We guurantce all 
Our photographs 
are original and are 
Made in our own 
Studio and can not 
be purchased else~ 
where. 


Paris Novelty Company 


Dept.P-20 26E. Adams St., Chicago, Il, 
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BOOKS 


THAT EVERYONE SHOULD READ, 
KNOWLEDGE AND FICTION 


Cloth Bound 


Dyke's: Motor Manual. 6.4 ..<s5s¢ eee cure ss 2000 
Automohile Trouhles and How to Rremedy Them. 1.50 
Automobile Ignition, Timing and Valve Setting, 
Self-Starting and Lighting, including Ford 
SystOlilcos cs aucceie seer ae Fee eee a enO 
Automobile Driving, Selt-Taught.............. 1.50 
Motion Picture Making and Exhibiting........ 1.50 
The Practical Handhook of Gas, Oil and Steam 
Pneines: (cscs Gaato ame ae cua a eesw ere doo 
Electricity and: Maenetisticc.ca caw cucu sens cas eee 
Power Gas and the Gas Producer........+022- 1.25 
A BC of the Motorevcle...............0+¢. 1.50 
Gas Engine Troubles and Installation......... 1.50 
Motor Boats, Construction and Operation; Hydro- 
planes, Hydro-aeroplanes ...........ee24- 1.50 
A Practical Course in Mechanical Drawing..... .65 
Practica) House Wraming......<<.csecseeces ~65 
Hints: for Carpenters. <4 c0 ese. sss seeunweane 605 
Architectural Perspective ......ccccccsessece -69 
Practical Concrete-Block Making.......eeeee0. 69 
Modern Cement Sidewalk Construction........ 65 
How to Measure Up Woodwork.......ce.eeee- 69 
Easy Lessons in Architecture...........0-... 65 
Hints for Painters and Paper-Hangers......... .65 
Hand-Forging and Wrought Iron Ornamental Work 1.25 
Pattern-Making ...... Be Gea ee Pee eee 1.25 


Dustman’s Book of Plans and Building Construc- 
POH er a tes «a Oe ee ea ee 
How to Make a Wireless Set... .cccscccecees 90.90 


Motal Work and Biching.:..cs.cecsssscsecce «OO 
Blectronlating meio er ie os a stew ee iste-s oc'0et DU. 
Wood-working for Amateur Craftsmen.....++.2+. ~90 
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This type Violet 
Ray Instrument 
is designed with 
light handle, 
easily manipu- 
lated; the most of 
the apparatus is 
contained’ in a| 
fcase giving 
ample space for 
electric units of] 
efficient size. 























More Than 25,000 Volts 
No pain. shock or mus- 
cular contraction, Entire; 
ly harmless — powerfully 
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restoring normal physical 


perfectly safe. 
uses shown on coupon 


Users Get Wonderful Results 


(Voluntary Testimonials) 


“The Renulife Violet Ray High Frequency Gen- 
erator is superior in efficiency because of its 
perfect character and control of current, compact- 
hess and perfect insulation. ‘The smallness and 
lightness of Electrode holder is also. a great 
advantage.’’ ’‘The doctor told me that the trouble 
was hardening of the arteries. I wish I had got 
I would not be without it for aU 


below. 


it a year ago. : 
the money in the world.” ‘‘E cannot recommend more benefit than hours of the old time bat- Increases energy and 
it too highly.’”’ “I have been using mine now tery methods—because a thousand times as vitality 


for a week for Sciatica and I am highly pleased 
with results.’’ ’’I think it is one of the best 
little machines that was ever invented.’’ ’’I have 
used it with excellent results for the restoration 
of hair and stiff and sore rheumatic finger joints.’’ 
**Am well pleased with the Generator, and the 
kind treatment received from your Company.’’ 
*‘My Generator has stopped my neuritis.”’ ’’Every 
house should have a Renulife Violet Ray High 
Frequency Generator, for the treatment of Neu- 
ralgia, Neuritis, Sore Throat, Kernels in Neck, 
Cramps, Headache, Stiff Neck, Muscular Sore- 
ness, Rheumatism, Paralysis—in short, patns of 
all kinds.“-—M. D. ‘’‘I have been much relieved 
by the use of your Violet Ray Generator.”’ ’‘It 
is fine for Insomnia.’’ ‘’I find it such a help in 
nervousness.’’ ’*I would not part with it for five 
tinies the price, It is sure a little wonder.”’ ’’I 
aml more than pleased with the Generator; the 
whole family are using it.’’ ’’A neighbor lady 
was suffering from lumbago and could not move, 
and my wife brought over the Generator and In 
less than ten minutes the lady was greatly re- 
lleved.”’ ‘Your Generator is just the thing for 
me. That tired feeling has left me, and I feel 
like myself again.’’ ’‘It has relieved me of the 
nervousness and also it has helped me a great 
deal in using it for the treatment of rheumatism.”’ 


You can treat yourself, 


ed 


There is no ‘‘quackery” or uncertainty about Renulife Violet Ray. 
Jt is not claimed to be a “Cure All,’”’ but it has proved in thousands 
of cases a practical health-producing, revitalizing agent—powerful in 
conditions—yet gentle, 


soothing and 
Get full information regarding 


How Renulife Benefits 


Science has demonstrated a strange rela- 
tion between electricity and life cells. This 
instrument harnesses a tremendous current 
of electricity and applies in the form of 
Violet Rays so that the body welcomes and 
responds to it in a marvelous manner—no 
yain—shock or the slightest harmful etfects. 
A few seconds of Renulife Violet Ray gives 


much voltage is made use of. 

The irresistible, revitalizing powers of 
Renulife Violet Ray reach every nerve cell, 
fibre and part of body. Blood is en- 
riched and purified by a flood of oxygen, 
giving added vitality and strength. Assimi- 
lation and digestion improved—functiong 
retored to normal—extra supply of fresh 
blood quickly brought to area treated, re- 
moving congestion and supplying nourish- 
ment. While relieving pains and aches, the 
manifest results of disorders, it removes 
the deep seated cause, combines the benefits 
of electricity, vibration, exercise, stimutla- 
tion and oxidation. 


Get Book ‘‘Health via Violet Ray’’ 


Learn the whole marvelous story of the 
Violet Ray—this method that works with 
nature to restore and build up. Learn how 
you, at home, can now use these great cura- 
tive forces of Violet Ray—heretofore onhy 
available at big expense from physicians or 
beauty doctors. Send coupon or postal 
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Treatment for nervous- 
ness and general 
debility 


Unequaled for 
neuritis and rheu- 


card now and receive free book describing 
uses, quoting low prices (within the reach 
of all} and explaining liberal Trial Plan. 


BOOK FREE 





rire Renulife Electric Co., Inc. 


1211 Marquette Bldg., Detroit, Mich. 
CANADIAN RENULIFE ELECTRIC CO., Ltd., 
1211 Netting Bldg., Windsor, Ont. 
Toronto Office: 612 C. P. R, Building. 
‘Live Sales Representatives 7 
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Ozone most beneficial 
for catarrh, throat and 
lungs. Also anemia 
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i jand Special Information ! fy 

a 4 ———== : 

\’ RENULIFE ELECTRIC CO., : Home 

8 !2N Marquette Bidg., Detroit, Mich. : jj 

N Please send without obligation, vour book *Health,’’ explain. & Se 
q@ ing Violet Ray treatments with Renulife Generators; also give ° 

y «full particulars as to its application for ailments checked below. 

a TREATS SUCCESSFULLY & 

: .. Abscesses .. Facial Neuralgia . Plles & 

g .. Anemla .-Falfing Hair ..Pimples : 
a .. Asthma ..Goltre ..Pyorrhea & 

y  -.Arterlosclerosis .. Gout .. Rheumatism 

a .. Baldness Hay Fever Scars 5 

; .. Blackheads ..Infantlle Paralysis ..Sciatica & 

N «Brain Fag .. Insomnia .. Skin Diseases : 

y+ Catarrh ..Lameness .. Throat Diseases & Ss i i 

y  ..Colds . Locomotor AtaxJa_ ..Sprains e po . tops falling hairy— 
y  ..Chilblains .. Lumbago -. Toothache & es “i promotes hair growth. 
. .. Dandruff .. Nervous Affections ..Weak Eyes & Se ; ’ Wonderful beauty aid 
. —. . Deafness .. Neuralgia .. Wrinkles 8 

a prongs Prost ao heur tis .. Warts and Moles . 

y -..Enlaroed Prostate ..Paralysls i 
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Your last chance 
to procure a com- 
plete electrical ed- 
ucation at as low 
a price as $16, 
payable $2 per 
month. 


The price goes up 









Several hundred people 
have weitten us that 
we were not fair to 

them by not an- 
nouncing the 

forthcoming In- 
crease In price. 
We have decided 
to extend the 
date. 
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The price of the CROFT LIBRARY OF PRACTICAL ELEC- 
TRICITY must go up. We have fought against this increase as long 
as we could. You have, however, one more chance to purchase at 
the old price. 


In fairness and justness to the readers of this paper, we desire 
to give everyone notice of the change in price before it goes into effect. 


Know electricity as experts know it 


No other library or course on the practical side of electricity adheres so 
closely to actual electrical work as the Croft Library of Practical Electricity. 
No other set of books or course is more modern, complete, or more easily 
understood. This Library, with its mine of working details, enables you to 
master electricity quickly, and to know it as experts do. 


The standard in America 


Terrell Croft has had twenty years’ experience in electrical practice. He 
started as wireman’s helper. Later he became trouble shooter, then draftsman, 
then electrical engineer for the Westinghouse Co. His twenty years’ experience 


is boiled down to eight flexibly-bound pocket books which are now accepted a al F 
as the standard in America. M eet Te rre ] C ro £ t 
s = Be guided in your study of electricity by an experienced electrical 
Nothing better at any price Senay of ee professional standing, a oa who gained his 
No matter how much you may pay for electrical literature, Knowledge with, hig sleeves rolled up, "sh! has! met your pyoblems 
nor how much you spend on educating yourself in the finer proceed by the best ~rd most practical methods to the higher position. 


points of practice, you cannot get more reliable, more authori- 
tative, more detailed information than is contained in the 
Croft Library. It is an innovation in the world of electricity, 
as a ten-minute examination will prove. 


i 


Ten days’ free trial 


NOT ONE CENT IN ADVANCE 


YM. 
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McGraw-Hill Book Co., Inc., 





i 
In order to receive advantage of the old price on these ‘ss 239 W. 39th St., New York. 
books, just fill out the coupon and return to us. Keep 7 Gentlemen:—Please send me the Library of Practical Electricity 
the books ten days and examine theni thoroughly, putting “pe fenioping ena) on 10 ae eae Uene 4 satis- 
: : : ° a actory I will sen 2 in ten days an 2 per month until $16 has 
etic ee ccoence eee ey a os neee paid. If not wanted, I will write you for return shipping 
’ . N « instructions, 
Should they come fully up to your expectations, send us aS are 
$2 per month for eight months: S i @eeeoweoewwe ane eet eaeerenaeeaanseewn een een mma teen een nena se enna se 
1 Rawres eH OMG AGQOIOSS sc iscissecicicisevet aie 8. wa aie eee ee ates a0 ed aiae etal ees 
eo y 
McGraw-Hill Book Co., Inc. 5 City gandsState.:. 52 race eure Sv edelaers visas aw e,. «'s eed ewreee 
v 
239 West 39th Street New York I S Where Employed....... Bnet iain ace ee ee ; 
I : 
I Occupation Co ee i ae craic oe ee 8 oa eene oe (Ex. 12-19) 
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WOR thousands of years it was an estab- 
| lisht fact that the earth stood still, with 
the sun, moon and stars revolving around 
it. All known evidence, visual and other- 
| wise, supported the “fact.” But humanity 
A with its deceptive senses had been fooled 
for generations, until the “establisht fact” was dis- 
proved by one Galileo, who brought very convincing 
proofs that it was the sun that stood still. 

Since Euclid, down to a very few years ago, scien- 
tists thought that light was always propagated along 
absolutely straight lines. Einstein, however, showed 
an astonished world that a ray of light may be curved 
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unhesitatingly Faraday’s teachings that the whole uni- 
verse is permeated with a very tenuous and exceedingly 
fine substance, the ether. Faraday and Maxwell, in 
order to explain the wave theory of light and other 
electromagnetic waves, invented the ether, as tliey rea- 
soned that you cannot have waves without a suitable 
medium in which to vibrate these waves. The ether, 
accordingly, is a substance so fine, so minute, that it 
permeates and fills not only the entire universe but 
all other substances. It fills the space between atoms 
in metals and all other solids or fluids; in short, it is 
everywhere. It was reasoned that the ether must have 
elastic, jelly-like material properties in order to ex- 
plain many mystifying phenomena, but nothing of the 
actual structure of the ether 1s known. 

But now Einstein and his followers come along and 
flatly deny all existence of the ether. In their support 
it must be said that there are no experimental proofs 
of the existence of the ether. The ether, in short, 1s 
only a theory, which was never proved—but so far also 
never entirely disproved. If a light ray is material, 
the ether is no longer required to explain its propaga- 
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Ether and Space 


considerably. Indeed, we appear to have proofs to sup- how can a light ray, or a radio ray (wave) cross this 
port him. bottomless void? An analogy may perhaps help 
Again, for over one hundred years we have accepted here. Imagine a man stationed out in space shooting 
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tion. Indeed, all recent researches along this line tend 
to show that light is material. We know for instance 
that the sunlight exerts a pressure of many thousand 
tons upon the surface of the earth upon which it falls. 
This is termed the pressure of hight. But can you 
exert pressure upon a body unless the light which 
exerts it has “body”; in other words, is material? 
Then, too, if a light ray is deflected in a gravitational 
held, it certainly must be material. 

Once arrived on these premises let us see how space 
looks to our mental eye, robbed of its hypothetical 
ether. We will now have a vast vacuum, nothing but 
a vacuum at a temperature of—273° Fahrenheit. But 
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a stream of a non-freezing liquid earthward from a 
fire-hose. Suppose he vibrates (shakes) the nozzle 
back and forwards slightly. This would impart to 
the liquid stream a wave motion the same as we know 
a light ray has. There being no friction, the wave 
motion of the liquid stream would persist till the 
stream reaches the earth’s atmosphere, where it would 
break up into drops. 

Now we have seen that given a material stream we 
need no medium such as the ether to hurl it earth- 
ward. If, then, light and other electromagnetic waves 
are material, we no longer require the ether to explain 
the wave motion. We can even explain how it comes 
that the intensity of light diminishes inversely as the 
square of its distance. If a light ray is material—let us 
say composed of electrons—we can conceive how, thru 
its terrific speed of 186,000 miles per second, a certain 
quantity of electrons are lost continuously in space 
during its course. These electrons would probably be 
flipped off from the crests of the wave. 

The next decade will no doubt shed further “light” 


on the question. H. GERNSBACK. 
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Master Key:1 


OME. men seem to attract success, power, wealth, health 

and attainment with very little conscious effort, others 

conquer with great difficulty, still others fail altogether {o re- 
alize their ambitions, desires and ideals. Why is this so? 


The Master Key will tell you why! It will tell you that these things are 
controlled by Natural Laws, precisely the same as the falling of an apple. 


The Master Key is a key with which many are converting loss into gain, fear 
into courage, despair into joy, hope into fruition. No one will emerge from 
its magic pages but with a firmer grasp of the future, a surer understanding 
of what he can do. 


This may seem to be too good to be true, but remember that within a few 
years, by the touch of a button or the turn of a lever, science has placed 
almost infinite resources at the disposal of man, is it not possible that there 
are other laws containing still greater possibilities. 


An understanding of this law will enable you to control every other power 
which exists. It is without doubt the greatest discovery of the Twentieth 
Century. In it may be found the remedy for every ill, the solution to every 
difficulty, the gratification for every desire; in fact, it would appear to be the 
Creator's magnificent provision for human emancipation. 


A copy of this magnificent, richly bound hundred-page book will be sent to 
any address, without cost or obligation of any kind. 


Charles F. Haanel, 203 Howard Bldg., St. Louis, Mo. 
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LEARN WIRELESS 





panies and aerial mail service. 


Salaries Up to $250 a Month 


with exceptional opportunity for promo- 
tion to Radio Mechanics, Electricians, En- 
gineers, and Government Inspectors. No 
previous experience or training is_neces- 
sary. You can learn wireless the National 
Radio Institute way in ten weeks by mail 
right in your own home. With our help 
you can quickly qualify for First Grade 
Government License and a good position 
at big pay. Many of our students secure 
positions before completing the course be- 
cause it is based on actual practice and 
teaches what is needed to make a big suc- 
cess of wireless work. 


Get Your Instructions From the 
Nation’s Capital 


(Our Course is Endorsed by the 
States Government Officials) 


The National Radio Institute, established 
in 1914, was the first in America to suc- 
cessfully teach wireless by mail. It is 
headed by authorities who have been close- 
ly allied with government training of stu- 
dents. The work is under the direction of 
J. E. Smith, E. E., formerly director of 
the Radio Department, Howard University, 
and E. R. Haas, formerly of the Radio 
Division of Yale University, assisted by a 
competent corps of trained instructors and 
lecturers. 


We now have hundreds of students through- 
out the world. Our location in the Nation’s 
Capital, together with the standing of our 
officers and their wide acquaintance among 
government officials connected with Wire- 
less activities, places us in position to give 
our students the best instructions obtain- 
able and to be of the utmost help in as- 
sisting them to secure good paying positions. 


Travel If You Want To 


If you want to travel and see the world, 
go to foreign countries and increase your 
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By Mail-In Ten Weeks 


Calls Coming in Steadily for National Radio Institute Graduates 
From All Parts of the Country. Four Concerns Guarantee to 
Take All Operators We Can Furnish. 


Commercial Radio has arrived and many attractive positions are now 
open in the commercial land radio service, merchant marine, railroads, 
radio supply factories, lake and ocean steamship lines, telegraph com- 
We are now receiving requests for more 
National Radio Institute graduates than we can furnish. 


knowledge of world affairs, wireless offers 
you the chance of a life time. However, 
you are not obliged to travel, but may se- 
cure a permanent position at one of the 
many land radio offices, railroads, tele- 
graph or steamship companies, if preferred. 


Pay As You Learn 


Our plans of payment places a wireless 
education within the reach of anyone who 
desires to learn. 

A small payment down on our convenient 
payment plan and small following pay- 
ments enables you to earn the cost of your 
tuition while actually learning to be a 
wireless orerator. 


Free Instruments to Every Student 


In addition to six text books—35 special 
lessons and 18 personal examinations—we 
send you, while taking our course, a stand- 
ard Automatic Transmitting and Receiving 
Set for sending and receiving messages. 
These fine instruments are free only to 
National Radio Institute students. 

Free Membership in N. R. I. Relay 


League 


Upon enrollment every student in the Na- 
tional Radio Institute is presented with a 
handsome blue and: gold pin, signifying his 
official membership in the N. R. I. Relay 
League, with a rapidly growing member- 
ship throughout the world. 


FREE 


In addition to our complete course in radio 
telegraphy, every student is given our complete 
course in modern radio telephony. This course 
comprises ten special lessons and ten personal 
examinations. ‘These combined courses enable 
our students to fill posttions requiring thorough 
knowledge of both radio telegraphy and modern 
radio telephony. 





Send the following coupon today for our FREE 
book containing all particulars and special offer to 
students enrolling now. 


— ew =e Mail This Coupon Today 7 


National Radio Institute, 
Dept. 145, 14th and U Sts., N. W. 
Washington, D. C. 


December, 1919. 


Send me, free of charge, your booklet, “Wireless 
The Opportunity of Today”, with full ‘particulars 
regarding your famous ten weeks’ Home Study 
Course and your Special FREE INSTRUMENT 
OFFER. 


You benefit by mentioning the “Electrical Experimenter” when ore to advertisers. 
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You’ve probably heard of me. 
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I’ve done it for thousands of others. 
do it for you. If I can’t, then it won’t cost you a cent. 


MEAN just what I say. There’s no trick 


I or catch about it. 


Give me five days and 


I'll prove that I can get your pay raised 


for you. 


Tl! do it on a “show you” 
You get the proof before you pay me 


My name is 
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Pelton. Lots of people call me “The Man 
Who Makes Men Rich.” I don’t deny it. I’ve 
done it for thousands of people—lifted them 
up from poverty to riches. There’s no sound 
reason why I cannot do it for you. So let’s 
try. 

Now, follow me carefully. I’m going to tell 
you exactly how to do it. I’m the possessor 
ot a “secret” for which men have been search- 
ing since Time began. 





A FEW EXAMPLES 


Personal Experiences 
Among over 350,000 users 
of ‘‘Power of Will’ are 
such men as Judge Ben R, 
Lindsay ; Supreme Court Jus- 
tice Parker; Wu Ting Fang, 
Ex-U. 8S. Chinese Ambas- 
sador; Assistant Postmas- 
ter General Britt; Lieut. 
Goy. McKelvie of Nebras- 
ka; General Manager Chris- 
teson of Wells-Fargo Ex- 
press Co.; E. St. Elmo 
Lewis, of Detroit; Gov. 
Ferris of Michigan, and 
many otbers of equal promi- 
nence. 


$300 Profit from One Day’s 
Reading 

“The result from one day’s 

study netted me $300 cash. 

I think it a great book and 

would not be without it for 

ten times the cost.’’-—A. W. 


Wilkie, Faulkton, So. Da- 
kota. 


Worth $15,000 and More 
“Tbe book has been worth 
more than $15,000 to me.” 
—Oscar B. Sheppard, 1117 
E. Locust St., Decatur, Ill. 


Would be Worth $190,090 
“Tf I bad only had it when 
I was 20 years old, I would 
be worth $100,000 to-day. 
It is worth a hundred times 
the price.’’—§. W. Taylor, 
The Santa Fe Ry., Milans, 
Tex. 


From $100 to $3,000 a Month 
‘One of our boys who read 
Power of Will before he 
came over here jumped from 
$100 a month to $3,000 the 
first month, and won a $250 
prize for the best salesman- 
ship in the State.’’-—Private 
Leslie A. Still, A. E. F., 
France. 





There’s no need to 
discuss the whys and 
the wherefores of 
this “secret.” Suf- 
fice it to say that 
It Works. That’s 
all we care about— 
It Works. Over 
350,000 men and 
women the world 
over have proved it 
for themselves. 


Among them are 
such men as Judge 
Ben B. Lindsay; 
Supreme Court Jus- 
tice Parker; Lieut. 
Governor McKel- 
vie, of Nebraska; 
Wu Ting Fang, ex- 
U. S. Chinese Am- 
bassador; Governor 
Ferris, of Michigan ; 
and thousands of 
others of equal 
prominence. 


Some of the things 
this “secret” has 
done for people are 
astounding. I would 
hardly believe them 
if I hadn’t seen 
them with my own 
eyes. Adding ten, 
twenty, thirty or 
forty dollars a week 
to a man’s income 
is a mere nothing. 
That’s merely play- 
ing at it. Listen to 
this: 
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A young man in the East had an article for 
which there was a nation-wide demand. For 
twelve years he “puttered around” with it— 
barely eking out a living. To-day this young 
man is worth $200,000. He is building a 
$25,000 home—and paying cash for it. He 
has three automobiles. His children go to 
private schools. He goes hunting, fishing, 
traveling, whenever the mood strikes him, His 
income is over a thousand dollars a week. 


In a little town in New York lives a man who 
two years ago was pitied by all who knew 
him. From the time he was 14 he had worked 
and slaved—and at sixty he was looked upon 
as a failure. Without work, in debt to his 
charitable friends, with an invalid son to sup- 
port, the outlook was pitchy black. Then he 
learned the “Secret.”» In two weeks he was 
in business for himself. In three months his 
plant was working night and day to fill or- 
ders. During 1916 the profits were $20,000. 
During 1917 the profits ran close to $40,000. 
And this genial 64-year-young man is enjoying 
pleasures and comforts he little dreamed would 
ever be his. 


I could tell you thousands of similar instances. 
But there’s no need to do this as I’m willing 
to tell you the “secret” itself. Then you can 
put it to work and see what it will do for 
you. I don’t claim I can make you rich over 
night. Maybe I can—maybe I can’t. Some- 
times I have failures—everyone has. But I 
do claim that I can help 90 out of every 100 
people if they will let me. 


The point of it all, my friend, is that you are 
using only about one-tenth of that wonderful 
brain of yours. That’s why you haven’t won 
greater success. Throw the unused nine-tenths 
of your brain into action and you'll be amazed 
at the almost instantaneous results. ~ 


The Will is the motive power of the brain. 
Without a highly trained, inflexible will, a man 
has about as much chance of attaining success 
in life as a railway engine has of crossing the 
continent without steam. The biggest ideas 
have no value without will-power to “put 
them over.” Yet the will, altho heretofore 
entirely neglected, can be trained into wonder- 
ful power like the brain or memory and by 
the very same method—intelligent exercise 
and use. 


If you held your arm in a sling for two years, 
it would become powerless to lift a feather, 
from lack of use. The same is true of the 
Will--it becomes useless from lack of prac- 
tice. Because we don’t use our Wills—because 
we continually bow to circumstance—we be- 
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come unable to assert ourselves. What our 


wills need is practice. 


Develop your will-power and money will flow 
in on you. Rich opportunities will open up 
for you. Driving energy you never dreamed 
you had will manifest itself. You will thrill 
with a new power—a power that nothing can 
resist. You'll have an influence over people 
that you never thought possible. Success—in 
whatever form you want it—will come as easy 
as failure came before. And those are only 
a few of the things the “secret” will do for 
you. The “secret” is fully explained in the 
wonderful book “Power of Will.” 


How You Can Prove This at 
My Expense 


I know you'll think that I’ve claimed a lot. 
Perhaps you think there must be a catch some- 
Where. But here is my offer. You can easily 
make thousands—you can’t lose a penny. 
Send no money—no, not a cent. Merely clip 
the coupon and mail it to me. By return 
mail you'll receive, not a pamphlet, but the 
whole “secret” told in this wonderful book, 
“POWER OF WILL.” 


Keep it five days. Look it over in your home. 
Apply some of its simple teachings. If it 
doesn’t show you how you can increase your 
Income many times over—just as it has for 
thousands of others—mail the book back. 
You will be out nothing. 

But if you do feel that “POWER OF WILL” will 
do for you what it has done for over a quarter of 
a million others—if you feel as they do that it’s 
the next greatest book to the Bible—send me only 
$3.50 and you and I’ll be square. 

If vou pass this offer by, I’ll be out only the small 
profit on a three and a half-dollar sale. But you— 
you may easily be out the difference between what 
you're nlaking now and an income several times as 
great. So you se2 you’ve a lot—a whole lot—-more 
to lose than I. 

Mail the coupon or writc a letter now—you may 
never read this offer again. 


PELTON PUBLISHING COMPANY 
30-W Wilcox Block Meriden, Conn. 
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PELTON PUBLISHING COMPANY, 

30-W Wilcox Block, Meriden, Conn. 
You may send me “Power of Will’ at your risk. 
I agree to remit $3.50 or remail the book to you 
in five days. 


Address 
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It contains the follow- 
ing 44 chemicals: 


Alum Al, (SO,)3, (NH4)2S0O, 
Antimony (powdered) (Sb) 
mmonium Aqua 
(NHs+H;:0) 
Ammonium Carbonate 
(NH,4)2 COs; 
Ammonium Chloride (NH,Cl) 
Ammonium Sulphate 
(NH4)2 SO, 
Barium Chloride (BaCl,) 
Boric Acid (H3,BO;) 
Brimstone (Sulphur) (S) 
Calcium Chloride (CaCl) 
Calcium Oxide (CaO) 
Calcium Sulphate 
(CaSO,2H.0O) 
Charcoal (Carbon) (C) 
Chloride of Zinc (ZnCl.) 
Copper Sulphate (CuSO,) 
Ferrous Sulphate (FeSQ,) 
Ferrous Sulphide (FeS) 
Glycerol (Glycerine) 
C3H; (OH) 3 
Hydrochloric Acid (HCl) 
lodine (1) 
Iron Chloride (FeCl.) 
Iron Oxide (Fe.O3) 
Lead Acetate Pb (C,H30z). 
Litmus Paper 
Magnesium Carbonate 
(MgCoOs) 
Manganese Dioxide (MnO.) 
Mercury (Quicksilver) (Hg) 
Nickel Chloride (NiCl,) 
Oxalic Acid (H2C.0,4) 
Sodium Bicarbonate 
(NaHCOs;) 
Sodium Borate (NaBO.) 
Sodium Carbonate (Na.CO;) 
Sodium Chloride (NaCl) 
Sodium Nitrate (NaNO,) 
Sodium Phosphate 
(NazHPO,) 
Sodium Sulphate (Na.$0,) 
Sodium Sulphite (Na.SOz) 
Stannous Chloride (SnCl.) 
Sulphate of Nickel (NiSO,) 
Sulphate of Zinc (ZnSO,) 
Sulphuric Acid (H.SO,) 
Tin (Granulated) (Sn) 
Zinc (Metal) (Zn) 
Zinc Carbonate (ZnCOg) 


The following apparata 
are furnished: 


One Standard Washbottle 

One Alcohol Lamp 

One Conical Glass Measure 

One Erlenmeyer Flask 

One Glass Funnel 

One Delivery Tube 

Six Assorted Test-Tubes 

One Test-Tube Holder 

Ten Sheets of Filter Paper 

One Glass Dropper 

One Spoon Measure 

Glass Tubing 

One book containing Trea- 

tise on Elementary Chemis- 

try and 100 Chemical Ex- 

periments to be performed 
with this outfit, 
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“The Joy of Father and Boy.” 


Chemical Laboratory 


We present herewith to our friends our new E. I. Co. Chemical Labora- 
tory which contains real chemicals and apparata to perform real chemical 
experiments. This outfit is not a toy, put up merely to amuse, but a 
practical laboratory set, with all the chemicals, apparata and reagents 
necessary to perform real work and to teach the beginner all the secrets 
of inorganic chemistry. With this outfit we give free a book containing 
a Treatise in Elementary Chemistry, useful data and recipes, and 100 
instructive and amusing experiments. 


DESCRIPTION OF THE OUTFIT: 


The outfit consists of forty-four (44) Chemicals all 

. P. (chemical pure) put up in appropriate wooden 
boxes, glass bottles, and bermetically closed jars. The 
acids are put up in glass bottles, with ground-in glass 
stoppers and there is a sufficient quantity of chemicals 
supplied (mostly one to two ounces) enough to make 
dozens of experiments with eacb. See list of Chemi- 
cals herewith. 

The apparata furnished are all of the best obtainable 
make and of standard laboratory size and _ sbape. 
list of the 17 pieces of apparata furnisbed witb this 
outht is printed also herewitb. 

The Instruction book is a real Chemistry Course 
for the Beginner, Some of the Contents are: Divi- 
sion of Matter: This is a Treatise on Elementary 
Chemistry and deals with the theory of the Ele- 
ments, Molecules and Atoms, etc. Cbemical Nomen- 
clature: This explains in simple language the deri- 
vation of the chemical names of the Elements and 
their compounds. There is a chapter on Laboratory 
Operations; Glass Working; First Aid; Fire Ex- 
tinguishers; Experimenters’ Aphorisms, etc. 


A good part of the book is devoted to Weights and 
Measures. The Metric System, the Englisb system 
and the U. S. System are fully explained. 


The following tables are furnisbed: Symbols and 
Atomic weigbts of the Elements; Measures of Weights, 
Volume, Capacity and Length; Per Cent solutions; 
Conversion of Measure expressed in parts; Poisons 
and their antidotes; Tecbnical and common name of 
chemical substances; Formulas for Cleaning various 
substances, etc., etc. 


Among the 100 Experiments are: 


How to make cbemical tricks; How to make invisible 
and magic inks; How to test flour; How to test soil; 
How to Make Cblorine Gas and smoke (German War 
Gas); How to bleach cloth and flowers. How to pro- 
duce Oxygen and Hydrogen; How to make chemical 
colors; How to test Acids and Alkalies and hundreds 
of interesting hints and formulas, 


The price is still $5.00. Shipping Weight 10 lbs. (Can be shipped by Express only.) 


@ THE ELECTRO IMPORTING CO., Mfrs. 


rmx 4231 FULTON STREET NEW YORK CITY 
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ELECTRO IMPORTING COMPANY 
231 Fulton St., New York City ¢ 


I enclose herewith 6 cents in stamps or coin, to 
‘cover postage, for which please send me your lates 
‘Cyclopedia Catalog No. 2] as described. 


“‘THE LIVIEST CATALOG IN AMERICA” 


Our big, new electrical cyclopedia No. 21 is waiting for 
you. Positively the most complete Wireless and electrical 
catalog in print today. 176 Big Pages, 400 illustrations. 
300 instruments and apparatus, etc. Big “Treatise on 





o 


Wireless Telegraphy.” 21 FREE coupons for our 160-page NAME) Giiee oatereeaene ec ccc cee ee elesais «= + enna : 
FREE Wireless Course in 20 lessons. FREE Cyclopedia ADDRESS .cccccccccescescccessy so lesteheeae oe see 3 
No. 21 measures 725%". Weight 7% 1b) bratiiaeuy STATE)... MT ee 
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You benefit by mentioning the “Electrical Experimenter”’ when writing to advertisers. 
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“Out they came, the financier patting Preston on the shoulder in 
a fatherly sort of way... .‘Come to see me as often as you can, 
Mr. Preston, and remember that I’ll back you to the limit?” 


The Most Convincing Talker 





Everywhere this man goes, people shower him with favors and seek his friendship. 


other people ask for and are refused, he gets instantly. How he does it is told in this amazing story. 


ie me ask you this: There is a big 
business deal to be put through. It in- 
volves millions of dollars, Putting it 
through depends wholly on one thing—get- 
ting the backing of a great financier. 

But this man is bitterly opposed to your 
idea and to your associates. Seven of the 
most able men and women in all America 
have tried to win over this financier. They 
failed dismally and completely. 

Now, could you, a total stranger to this 
man, walk in on him unannounced, talk for 
less than an hour, and then have him take 
your arm as a token of friendship, and give 
you a signed letter agreeing to back you to 
the limit? 


Could you? 
STOUNDING? Yes! ButitW AS 
done. And [ll tell you how. Here 1s 


the way it all came about. For a long time 
the directors of our company had felt the 
handicap of limited capital. We had busi- 
ness in sight running into a million dollars 
a month. But we couldn't finance this 
volume of gales. We simply had to get big 


backing, and that was all there was to it. 

Because of trade affiliations, one man—a great 
financier in New York—controlled the situation. 
Win him over and the rest was easy. But how 
to win him?—that was the question. No less than 
five men and two women—all people of influence 
and reputation—had tried. They were all repulsed 
—turned down cold and flat. 

You know how a thing of this sort grows on you 
and how bitter utter defeat is. Well, we were talk- 
ing it over at a board meeting, when one of our 
directors announced that he knew of only one man 
who could possibly put through the deal—a man 
by the name of Preston. 

So it was agreed that Preston was to be sounded 
out at luncheon the following day. He proved to 
be a fine type of American. At 34 years of age he 
had become president and majority stockholder of 
a thriving manufacturing business rated at three- 
quarters of a million dollars. 

Preston was deeply interested, as anyone would 
be over the prospect of closing such a big deal. 
The director 1n question said casually, ““Why don’t 
you run down to New York and take a shot at it, 
Preston?” Preston looked out of the window for a 
moment, and then quietly answered, ‘*You’re on.” 





I WENT along with Preston simply as a matter 
of form to represent our interests. Aboard the 
10:25 train out of Chicago we headed for the 
smoker and got to talking with the crowd there. 

Then I noticed something. Preston had domi- 
nated them all. Everyone was eagerly hanging on 
his words, and looking at him with open .admira- 
tion. No sooner would he stop talking than one of 
the men would start him up again. And as the 
men dropped off_at stations along the way they 
gave Preston their cards, with pressing invitations 
to look them up. No doubt about it, Preston was 
T H E man aboard that car. 


The colored porter, too, came under his sway. 


For that night, when the berths were being made 


I Ewer Met 


up, the porter came unasked to Preston, told him 
that his berth was right over the car trucks, and 
insisted upon changing it to a more comfortable 
one. 

And so it went all the way to New York. Every- 
one who met Preston took a great liking to him the 
instant he spoke. They seemed to be eager for his 
companionship — wanted to be with him every 
minute, openly admired him, and loaded him with 
favors. 

Even the usual haughty room clerk at the hotel 
showed a great interest in Preston’s welfare. He 
showered us with attention while a long line of 
people waited to register. 

The next morning we called on the great finan- 
cier—the man who was so bitterly against us and 
had flatly turned down seven of our shrewd in- 
fluential representatives. 

I waited in the reception room—nervous, rest- 
less, with pins and needles running up and down 


my spine. Surely Preston would meet the same 
humiliating fate? 
But not In less than an hour out they came, 


arm in arm, the financier patting Preston on the 
shoulder in a fatherly sort of way. And then I 
heard the surprising words, “Come to see me as 
often as you can, Mr. Preston, and remember that 
Pil back you to the limit?’ 





A? the hotel that night sleep wouldn’t come. I 
couldn’t get the amazing Preston out of my 
thoughts. What an irresistible power over men’s 
minds he had. Didn’t even have to ask for what 
he wanted! People actually competed for his at- 
tention, anticipated his wishes and eagerly met 
them. What a man! What power! ... Then the 
tremendous possihilities of it all—think what could 
be done with such power. 

What was the secret? For secret there must be. 
So the first thing next morning I hurried to Pres- 
ton’s room, told him my thoughts, and asked him 
the secret of his power. 

Preston laughed good-naturedly. ‘Nothing to it 
——I—well—that—is—”’ he stalled. “I don’t like to 
talk about myself, but I’ve simply mastered the 
knack of talking convincingly, that’s all.’ 

“But how sual you get the knack?” I persisted. 

Preston smiled, and said, ‘“‘Well, there’s an or- 
ganization in New York that tells you exactly how 
to do it. Jt’s amazing! There’s really nothing to 
study. It’s mostly a knack which they tell you. 
You can learn this knack in a few hours. And in 
less than a week it will produce definite results in 
your daily work. 

“Write to this organization—the Independent 
Corporation—and get their method. They send it 
on tree trial. I’ll wager that in a few weeks from 
now you'll have a power over men which you never 
thought possible . ... but write and see for your- 
self.”’ And that was all I could get out of the 
amazing Preston. 


HEN I returned home I sent for the method 
Preston told me about. It opened my eyes 
and astounded me. Just how he had won over the 
financier was now as clear as day to me. I began 
to apply the method to my daily work, and soon I 
was able to wield the same remarkable power over 
men and women that Preston had. 
talk about my personal achievements any more 
than Preston does, but I’ll say this: 

When you have acquired the knack of talking 
convincingly, it’s easy to get people to do anything 
you want them to do. That’s how Preston im- 
pressed those people on the train—how he won 
over the financier—simply by talking convincingly. 


I don't like to: 


Things which 


This knack of talking convincingly will do won- 
ders for any man or woman. Most people are 
afraid to express their thoughts; they know the 
humiliation of talking to people and of being 
ignored with a casual nod or a “yes’”’ or “no.” But 
when you can talk convincingly, it’s different. 
When you talk people listen and listen eagerly. 
You can get people to do almost anything you 
want them to do. And the beauty of it all is that 
they think they are doing it of their own free will. 

In committee meetings, or in a crowd of any sort 
you can rivet the attention of all when you talk, 
You can force them to accept your ideas. It helps 
wonderfully in writing business letters—enables 
you to write sales letters that amaze everyone by 
the big orders they pull in. 

Then again it helps in social life. Interesting 
and convincing talk is the basis of social success. 
At social affairs you’ll always find that the convinc- 
ing talker is the centre of attraction, and that 
people go out of their way to ‘‘make up” to him. 

Talk convincingly and no man—no matter who 
he is—will ever treat you with cold, unresponsive 
indifference. Instead, you'll instantly get under 
his skin, make his heart glow and set fire to his 
enthusiasms. Talk convincingly and any man— 
even a stranger—will treat you like an eine pal and 
will literally take the shirt off his back to please 
you. 

You can get anything you want if you know how 
to talk convincingly. You've noticed that in business, 
ability alone won’t get you much. Many a man of 
real ability, who cannot express himself well, is 
often outdistanced hy a man of mediocre ability 
who knows how to talk convincingly. There’s no 
getting away from it, to get ahead—merely to hold 
your own—to get what your ability entitles you to, 
you've got to know how to talk convincingly! 








HE method Preston told me about is Dr. Law’s 

‘‘Mastery of Speech,’’ published by the Inde- 
pendent Corporation. Such confidence have the 
publishers in the ability of Dr. Law’s method to 
make you a convincing talker that they will gladly 
send it to you wholly on approval. 

You mneedn’t send any money—not a_ cent. 
Merely mail the coupon, or write a letter, and the 
complete Course ‘‘Mastery of Speech,’ will be sent 
you by return mail, all charges prepaid. If you 
are not entirely satisfied with it, send it back any 
time within five days after you receive it and you 
will owe nothing. 

But if it pleases you, as it has pleased thousands 
of others, then send only five dollars in full pay- 
ment. You take no risk. You have everything to 
gain and nothing to lose. So mail the coupon now 
before this remarkable offer is withdrawn. 
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Independent Corporation 
Publishers of the Independent Weekly 
Dept. L11012. 119 W. 40th St. New York 


Please send me Dr.‘ Frederick Houk Law’s ‘‘Mas- 
tery of Speech,’ a Course in Business Talking and 
Public Speaking in eight lessons. I will either re- 
mail the Course to you within five days after its re- 


ceipt, or send you $5 in full payment of the Course. 
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ealle of magazine subscriptions expire this month! With the 
tremendous advance of paper prices and labor it is, 
] 10nSs certain that nearly all magazines will advance their 


subscription prices at least from 25% to 50%, 
BY ORDERING NOW YOU WILL SAVE BIG MONEY. 


In announcing these wonderful prices it is with the absolute 
knowledge that our readers are offered the lowest prices for 
standard Magazines that it is possible to obtain anywhere. 
Only by special arrangement with the publishers are 
these "prices possible, but to take advantage of them, 
you must act quickly. Don’t delay, do it now. This of- 
fer is so good that of necessity it must be limited in time. 
Just think of buying standard Magazines at reduced prices 
in time for Xmas Presents, and they certainly make ideal 

™ gifts being a constant reminder for a whole year of a con- 
= 6siderate friend. Just glance over our wonderful prices, and see 
how we enable one dollar to bring you two dollars’ worth, and then 
make up your list. When sending your order, don’t forget to state 


where magazines are to be sent. But be sure you do it now. To-morrow means you may forget and lose thls wonderful opportunity. All prices 
quoted are for subscribers in U S. A. only, Canadian and Foreign subscriptions require additional postage. 
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The Couple That 





BOUT slx months ago I got the scare 
of my life. Edith was worried, too. 
But in the end it was one of the best 
things that ever happened to us. 


I guess I had a pretty close call. The doc- 
tor said afterwards that he never expected me 
to pull througli. 


But lt wasn’t my own sickness that gave me 
my fright—-at least, I wasn’t alarmed about 
myself, It was the sick condition of the family 
finances, and thinking of Edith and the boy that put 
me in a panic. 

There I was, flat on my back in bed; a big doc- 
tor’s bill running up; a trained nurse to pay every 
week; and no reserve to fall back ou—not a dollar 
lald by for emergency. 

Luckily the firm was good enough to continue my 
salary without a break, or I don’t know what we 
would have done, 

The things that went through my nind during that 
slow process of getting well made me feel like a 
criminal. Suppose the worst had happened? No 
provision for Edith and the boy except a little in- 
surance—the total amount not enough to last more 
than a year at the rate we had been living. 

It hurt like a stab, It seems incredible that two 
people in their right minds could drift along the way 
we had been doing, constantly living up to the last 
cent, constantly on the edge of a slippery precipice. 
Yet according to statistics, something like 50% of 
all the men in America over sixty years of age are 
dependent on relatives or charity for support—in- 
cluding men who had earned prilicely incomes when 
in thelr prime. Think of it! And all because they 
had falled to look ahead—had never learned how 
to save. It hit me right between the eyes. For I 
was nearly thirty-two years old—certainly old enough 
to know better; yet I wasn’t a dollar nearer inde- 
pendence than when I was twenty. 

One day, while still in bed, I ran across some- 
thing In one of the magazines that opened my eyes 
to our whole trouble. 

It said that most people make hard work of 
saving simply because they don’t go at it in the 
right way. Their money doesn’t last long because 
they have no check on it—no definite system for 
adjusting their outgo to their Income. It said the 
only practical way is the budget system—split your 
salary up into proportionate parts; allow so much 
each week for this, so much for that, and then 
stick to it. 

Then the article told of an almost automatic way 
for doing this—a new system for managing personal 
affalrs; it was called the Ferrin Money Making 
Account System. 

It struck me that this was just what Edith and 
I needed if we ever expected 
to get our feet on solid ground. 
When I showed my discovery to 
Edith, she agreed with me, and 
immediately sent for the com- 
plete system. 

That little step has proved 
to be our salvation. It has 


Neither he nor Mrs. 
extravagance. 
more than a few dollars ahead of expenses. 
something happened that gave them a scare—and out 


of it they found an easy way to get on EASY STREET. 


Incorporated in it is 


READ 


Letter from Head of Financial De- 
partment of Largest Corporation of its 
kind in the United States: 


Safe Investments, Making an Inventory of House- 
hold Goods. 

The Pocket Account Book (price when sold sep- 
arately, 50 cents) contains printed slips so that you 
have only to jot down the amounts of your 
dally expenditures. The Kitchen Calendar 
(price 50 cents) keeps track of household 
expenses. At the end of each week or mouth 
these amounts are transferred to the Money 
Making Account Book, which contains 112 
pages, size 8144 x 10% inches, aud is bound 
in half biue Silk Cloth Back—Cadet Blue 
Cover, Paper Sides—Turned Edges, semi- 
flexible, stamped in gold on Front Cover. 
This book has been prepared by an expert to 
flt any salary froin the smallest to the largest. 
a recapitulation for 
every month of the year, which shows at a 
glance the Budget and the amounts paid out 
during the mouth for the various classifled 
items of expense. It is the only book to 
our knowledge which has a Budget column 
for every month. Special colunins are pro- 
vided for items on which an income tax 
does not have to be paid, so that these 
amounts may be deducted at the end of the 
year, 


One Money Saving Feature 


A war tax is now levied on almost every kind of 
article you buy. Few people know that the amounts 
so paid on daily purchases may properly be de- 
ducted from their income tax report. The following 
items, for example, are deductable: {Interest on 
personal indebtedness; taxes on land, buildings and 
household property , war taxes on club dues, theatre 
tickets, transportation, telephone messages, tele- 
grams, tobacco, etc.; contributions to churches, 
charitable, scientific or educational institutions 
which are not conducted for profit. By keeping 
track of these war taxes on the pages for daily ex- 
penditures, and transferring the weekly or monthly 
totals to the Money Making Account Book, you will 
effect a saving on your income tax that will sur- 
prise you and that will pay the small price of the 
System many times over. 

The Ferrin Investment In- 
surance Register is designed to 
keep an accurate record of your 
investments, insurance policies, 
etc. Contains 32 pages, size 
5x8 inches, price separately, 
50 cents. The Ferrin Inventory 
and Fire Insurance Record will 


‘The 


helped us put nearly $500 in 
the bank in less than six 
months—out of the same salary 
that was formerly never enough. 
At the same time it helped us 
to pay a big doctor’s bill with- 
out ever missing the money. 
The Ferrin Money Making 
Account System has shown us 
how to cut out all that old hap- 
hazard, hit-or-miss kind of 
spending, how to save money 
that we formerly frittered away 
—how to stop the little leaks 
that were keeping us poor. 


The Magic Budget Plan 


The Ferrin Money Making 
Account System is simplifying 
money matters for thousands 
upon thousands of people all 
over the country — helping 
square up bills and debts— 
putting money in the bank for 
people who never before saved 
a cent. It will help you in the 
Same way. This system, which 
is simplicity itself, comprises: 


The Ferrin Money Making Ac- 
count Book. 

The Ferrin Kitchen Calendar 
(for the household). 

Ferrin Pocket 
Book. 

The Ferrin Investment and In- 
surance Register, 

The Ferrin Household Inven- 
ory and Fire Insurance Rec- 
ord. 


Account 


Compact information is given 
on Making a Budget, Keeping 
Expense Accounts, Making 


‘TI consider your account book a 
remarkable contribution to tbe people 
of this country at this time. 

In our company we have 5,000 em- 
ployes and it was a revelation to me, 
in giving them acdvice in regard to the 
making out of their income tax re- 
turns to find how few had any intelli- 
gent idea of their income and their 
living expenses. 

The simplicity of your plan, which, 
by comparison with previous meth- 
ods of account keeping, would seem 
to be well-nigh automatic, appeals 
to me strongly. 

They say you can’t teach an old 
dog new tricks, but I will say to 
you that I am going to use the Fer- 
rin Book for my own family ex- 
penses, and consider it will make 
money for me right from the start.’”’ 


(Signed) D. S. BURTON. 


of the 

Dick Company, of Chicago, 
Mantas of the Edison-Dick 
Mimeograph Machine: 

“T can candidly say that all the 
record books which you have issued 
are practically invaluable to the man 
who wishes to handle his personal 
and household aecounts in the proper 
manner. I have seen several systems 


Anas from A. B. Dick, Jr., 


to take care of these matters, but 
yours covers the ground in a more 
thorough manner than any of them. 

“To further show my appreciation, I 
would like to have three copies of 
your Investment and Insurance Reg- 
ister, and also one copy of the 
‘Money Making Account Book,’ if 
these are off the press and available. 
It would be particularly gratifying 
to have them in sufficient time for 
the opening of the new year. If you 
will forward your bill, I will be very 
glad to remit.’’ 


(Signed) A. B. DICK, JR. 





enable you to make and keep a 
complete inventory of every 
room in the house; also pro- 
vides for record of your fire 
insurance policy. It is an ab- 
solute necessity in case of fire. 
It may save you many thous- 
and times the cost, which is 
50 cents when sold separately. 


Two Minutes a Day 


The Ferrin Money Making 
Account System takes only two 
minutes a day. Any grammar 
school boy or girl can keep the 


accounts. This method is not 
2 hard task. 
Now you need not worry 


about the money you spend for 
clothes, food, rent, or the thea- 
tre. You will spend it freely 
because you know how much 
you can afford to spend. 

The Ferrin Money Making 
Account System is a most prac- 
tical gift to any newly married 
couple. Many people use them 
for Christmas gifts, 


Send No Money 


See how the Ferrin Money 
Making Account System works 
magically, no matter how much 
or how little your income. We 
know what you will think of 
it when you see it. So we are 
willing to send you the com- 
plete System without your send- 
ing uS any money in advance. 
Just mail the coupon, and back 
will come the System by return 
mail. If you feel that yon can 


Spent Every Cent 


WHERE did it all go? Forbes earned a good salary. 
Forbes could be accused of 
But somehow they could never keep 


Then 













“The things that went through my mind dur- 
ing that slow process.of getting well made me 
feel like a criminal.” 


afford not to have it, 
you will owe nothing. 


simply send it back, and 


But when you have seen what big returns the 
Ferrin System will pay you, you will surely want 
to keep this wonderful aid to money-making, es- 
pecially as we are now making a special short-time 
offer of only $3 for the complete System. 


You will appreciate what a remarkable offer this 
is when you consider that other expense account 
books are sold for $3 and cover a period of only 
two years. The Ferrin Money Making Book covers 
four years, and therefore has twice the value, $6. 
And in addition you get the Ferrin Kitchen Calen- 
dar, the Ferrin Pocket Account Book, the Ferrin 
Investment and Insurance Register, the Ferrin House- 
hold Inventory and Fire Insurance Record, each 
worth 50 cents, or $2. You have the opportunity, 
therefore, of securing $8 value for only $3. 


But we can make this special combination offer 
only for a limited time. You are, therefore, urged 
to mail the coupon now—to do so costs nothing, 
and does not obligate you in any way, and it may 
be a revelation to you of how much more you can 
get out of your income. 


FREE EXAMINATION COUPON 


em cee we crs ee we we es ee se ee ee ee we we ee we ee we we ae ee ae a i ee oe 


INDEPENDENT CORPORATION 


Publishers of the Independent Weekly, 
Dept. F-11012, 119 West 40th St, N. Y. 


Please send me the Ferrin Money Making Ac- 
count System (the entire five books) for Free Ex- 
amination. I will send you $3 in full payment 
within 5 days after receipt, or return the books. 


Address 
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El Exp 12-19 
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You Can Learn 


By This Practical Method of | 
Home Study 


UNDREDS of  Burgess-trained - 
men and boys have advanced to 
- better positions by means of the 
practical electrical knowledge learned at 





home by this method. Jf you are willing to Advancement 
utilize a little of your spare time you can ig made possible to any am 
d of he Same. a tiginaer of oxperlenesqata 
Every Burgess student recelves perfect electrical work — who will 
satisfaction. My course Is clear and F e ‘ faithfully devote part of his 
simple. No IImit Is placed upon my or Beginners and Experienced Men Spare Sago this course of 


errerts to a) pact ae eng durieg 
e time he Is studying and after- : . 
Pre rmrignnetnods of neteuationsell This home study course 1s based upon the ____ 


agree to refund the tultion to any years of practical electrical experience of 


graduate who believes that he has not { 
anode Ae eugene eas Yorke Burgess who gives personal attention to each student. There 
READ Wis thee Buseee is no limit to what you can accomplish with its aid. Jtis up to you. 
ained men say- 2 
2S = RESULTS OF THIS SERVICE 


“You remember perhaps, when 








— 





started your course, I was working . . : 
on a farm and that I had never had Practical electrical men recommend this course to others. 


any electrical experience  whiatever. x A e 
x * * ‘The practical advice offered Students are invariably promoted and get better salaries. 


convinced me that a master, and a ? : ; 
man who knew men, was my instruc- Over 80 per cent of the students are engaged in the electrical business. 


tor. As you continued to more than Over 15 per 
saaker good on your Si my Basi : Pp one ae eo eee ee through satisfied students. 
confidence in you grew, an new nners get employment in electrical wo ‘ ; 
then as I know now that I made a pioy r ter taking the course a short while. 
wise selection in taking your course 


RS a to SE ea FIFT Y-FIFTY 


into, 


Caen ee i cr meee er This method of learning PRACTICAL ELECTRICITY is supplied on EASY 


If you have any fellows who write 


Bie sano Jour) Course) aoe a iam PAYMENTS, including apparatus, instruments, material, etc. Start any 


- not sure it will fit them, send them 


Beet See aman ee time—stop any time—your payments cease if you are not satisied. Send for 
ways glad to do. the BURGESS BOOK today. It gives full information without cost or 


Yours very sincerely, . i 
_ C. D. BAKER. obligation. 
(Address given on request) 


instead of ee 


eee WATERS, 745 East 42nd Street Chicago, Illinois 


Fairview, W. 























BURGESS BLUE BOOK | Read What These Purchasers 


Say of Burgess Blue Book 


PC Rican stuaea, thew. The YORKE BURGESS, Superintendent 

superintendent san tHe eee gay be 

informed me that I would draw $150.00 BURGESS ELECTRICAL SCHOOL 
ELECTRICAL MEN AND STUDENTS 





A pocket hand-book for ELECTRICAL MEN and STU- “I have bought a good many books in my days, 
DENTS. Contains over 200 CALCULATION FORMULAS and but the Blue Book is the best one on electrical 
PRICE worked-out problems showing their use. Also DRAWINGS of matters. : 
ELECTRICAL APPARATUS and DEVICES of which the J. F. Downer, Medford Hillside, Mass. ° 
inside connections are clearly shown. ALTERNATING CUR- ee nee ; 
00 RENT CALCULATIONS and hundreds of everyday problems _ “It is surprising how much information, draw- 
‘ are covered. Recemmended by electrical men all over the ings, etc., can be concentrated into such a small 
a mous pueed - tecnica schools. Purchased by electrical || Pocket size book. 
oncerns for employees and customers. There is no other book Joseph C. Hanhauser, Philadelphia, P ‘ 
like it. A $1.00 bill, money order or check brings the book. Dh 
We refund your money if you are not fully satisfied. “Your Burgess Blue Book, which I have re- 
B U R G E S S E N G ceived recently, has caused quite a stir among 
I N E E R I N G C O . my fellow electricians, for many of them asked . 
Yorke Burgess, President me to get one for them as soon as they read 
Consulting, Electrical Engineering ee wy ne think it is a great help to them In 
750 East Forty-second Street . Chicago, Illinois Frank Stalzer, Toledo, Ohio. 
We give information on electrical subjects, design and perfect electrical devices and appara- es 2 
tus. Power plants, electric railway and operation and railway signals a specialty. Write us || Seep, ee Book it, the vee book for the 
ical electrician that ave ever seen.’ 


your needs and let us furnish data and advise you. Our service is prompt, reliable and sat- 
| isfactory. John F, Downes, Medford Hillside, Mass. | 
a paps, QY 
= ED 
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A Startling Memory Feat 
That You Can Do 


How I learned the secret in one 
evening. It has helped me every day 


HEN my old friend Faulkner invited me 

to a dinner purty at his house, I little 

thought it would be the direct means of 

getting me a one-hundred-and-fifty per 

cent. increase in salary. Yet it was, and 
and here is the way it all came about. 

Toward the close of the evening things began to 
drag a bit, as they often do at parties. Finally 
some one suggested the old idea of having every- 
one do a “stunt.’’ Some sang, others forced weird 
sounds out of the piano, recited, told stories, and 
so on, 

Then it came to Macdonald’s turn. He was a 
quiet sort of chap, with an air about him that re- 
minded one of the old saying that “still waters run 
deep.’”? He said he had a simple ‘“‘stunt” which he 
hoped we would like. He selected me to assist 
him, _ First he asked to be blindfolded securely to 
prove there was no trickery in it. Those present 
were to call out twenty-five numbers of three 
figures each, such as 161, 249, and so on. He 
ged me to write down the numbers as they were 
called. 

This was done. Macdonald then astounded 
everyone hy repeating the entire list of twenty-five 
numbers backwards and forwards. Then he asked 
people to request numbers by positions, such as the 
eighth number called, the fourth number, and so 
on. Instantly he repeated back the exact number 
in the position called. He did this with the entire 
list—over and over again, without making a single 
mistake. 

Then Macdonald asked that a deck of cards be 
shuffled and called out to him in their order. 
This was done. Still blindfolded, he instantly 
named the cards in their order backwards and 
forwards. And then to further amaze us, he gave 
us the number of any card counting from the top, 
or the card for any number. 

You may well imagine our amazement at Mac- 
donald’s remarkable feat. You naturally expect to 
see a thing of this sort on the stage, even then you 
look upon it as a trick. But to see it done by an 
everyday business man, in plain view of everyone, 
blindfolded and under conditions which make trick- 
ery impossible, Is astonishing, to say the least. 


N the way home that_night I asked Macdonald 
how it was done. He said there was really 
nothing to it—simply a memory feat, the key 

to which anyone could easily learn in one evening. 
Then he told me that 
the reason most peo- 
ple have bad mem- 
ories is because they 
leave memory dewel- 
opment to chance. 
Anyone could do what 
he had done, and de- 
velop a good memory, 
he said, by following 
a few simple rules. 
And then he told me 
exactly how to do it. 
At the time I little 
thought that evening 
would prove to be one 
of the most eventful 
in my life, but such 
it proved to be. 

What Macdonald 
told me I took to 
heart. In one even- 
ing JI made remark- 
able strides toward 
improving my mem- 
ory and it was but a 
question of days be- 
fore I learned to do 
exactly what he had 
done. At first I 
amused myself with 
my new-found ability 
by amazing people at 
parties. My ‘‘memory 
feat,” as my friends called it, surely made a hit. 
Every one was talking about it, and I was show- 
ered with invitations for all sorts of affairs. If 
anyone were to ask me how quickly to develop 
social popularity, I would tell him to learn my 
memory ‘“feat’—but that is apart from what’ I 
want to tell you, 

The most gratifying thing about the improvement 
of my memory was the remarkable way it helped 
me in business. Much to my surprise I discovered 
that my memory training had literally put a razor 
edge on my brain. My brain had become clearer, 
quicker, keener. I felt that I was fast acquiring 
that mental grasp and alertness I had so often 
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“Our president complimented me on always being able 
to tell him instantly facts he wanted to know.” 


admired in men 
who were spoken 
of as ‘‘wonders’”’ 
and ‘‘geniuses.’’ 

The next thing 
I noticed was a 
inarked improve- 
ment in my con- 
versational powers. 
Formerly my talk 
was halting and 
disconnected. I 
never could think 
of things to say 
until the conversa- 
tion was over. And 
then, when it was 
too late, I would 
always think of 
apt and_ striking 
things I “might 
have said.””’ But 
now [| can think 
like a flash. When 
ITamtalking I 
never have to hes- 
itate for the right 
word, the right 
expression or the 
right thing to say. 
It seems that all I 
have to do is to 
start to talk, in- 
stantly I find my- 
self saying the 
very thing I want 
to say to make the 
greatest impres- 
sion on people. 

It wasn’t long 
before my new- 
found ability to remember things and to say the 
right thing at the right time attracted the atten- 
tion of our president. He got in the habit of 
calling me in whenever he wanted facts about 
the business. As he expressed himself to me, 
“You can always tell me instantly what I want 


to know, while the other fellows annoy me_ by 
dodging out of the office and saying ‘I'll look 
it up.’ ? % eo *& * * 


ability to remem- 

ber helped me 
wonderfully in  deal- 
ing with other people, 
particularly in com- 
mittee meetings. 
When a discussion 
opens up the man 
who can back up his 
statements quickly 
with a string of defin- 
ite facts and figures 
usually dominates the 
others. Time and time 
again I have won peo- 
ple to my way of 
thinking simply be- 
cause I could instant- 
ly recall facts and 
figures. While I’m 
proud of my triumphs 
in this respect, I often 
feel sorry for the ill- 
at-ease look of the 
other men who cannot 
hold up their end in 
the argument because 
they cannot recall] 
facts instantly. It 
seems as though I 
never forget anything. 
Every fact I now put 
in my mind is as clear 
and as easy to recall instantly as though it were 
written before me in plain black and white. 
_ We all hear a lot about the importance of sound 
judgment. People who ought to know say that a 
man cannot begin to exercise sound judgment until 
he is forty to fifty years of age. But | have dis- 
proved all that. I have found that sound judgment 
is nothing more than the ability to weigh and judge 
facts in their relation to each other. Memory is 
the hasis of sound judgment. I am only thirty-two, 
but many times I have been complimented on hav- 
ing the judgment of a man of forty-five. I take no 
personal credit for this—it is all due to the way | 
trained my memory. 


Nesey that my 
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HESE are only a few of the hundreds of ways I have 


profited by my trained memory. No longer do I suffer 

the humiliation of meeting men I know and not heing 
ahle to recall their names. The moment I see @ man bis 
name flashes to my mind, together with a string of facts 
ahout him. I always liked to read hut usually forgot most 
of it. Now I find it easy to recall what I have read. 
Another surprising thing is that I can now master a subject 
in considerahly less time thian hefore. Price lists, market 
quotations, data of all kinds, I can recall in detail almost 
at will. I rarely make a mistake. 

My vocabulary, too, has increased wonderfully. When- 
ever I see a striking word or expression, I memorize it 
and use it in my dictation or conversation, This has put 
a remarkahle sparkle and pulling power illo my conversa- 
tion and business letters. And the remarkable part of it 
all is that I can now do my day’s work quicker and with 
much less effort, simply hecause my mind works like a 
flash and I do not have to keen stopping to look things up. 

All this is extremely satisfying to me, of course. But 
the best part of it all is that since my memory power 
first attracted the attention of our president, my salary 
has steadily been increased. Today it is many times 
greater than it was the day Macdonald got me interested 
in improving my Memory. 

% % * % * % * 
HAT Macdonald told me that eventful evening was 
this: ‘‘Get the Roth Memory Course.’’ I did. That 
jis how I learued to do all the remarkable things I 
have told you about. ‘The puhlishers of the Roth Memory 
Course—the Independent Corporation—are so confident that 
it will also show you how to develop a remarkable memory 
that they will gladly send the Course to you on approval. 

You need not pay a single penny until] you have ex- 
amined the Course and found that it fully lives up to all 
the claims made for it. Send no money. Merely mail 
the coupon or write a letter, and the complete Course 
will be sent to you instantly, a!l charges prepaid. If after 
examination you decide that you do not want to keep the 
Course, then return it and you will owe nothing. On the 
other hand, if you find, as thousands of others have found, 
that the Roth Memory Course will do wonders for you, then 
merely send five dollars in full payment, 

You have always wapted a good memory. Now you can 
have it. Remember, you pay no money until you have 
proved that the Course will benefit you. You have every- 
thing to gain and nothing to lose by taking immediate 
action. So mail the coupon NOW hefore this liheral offer 
is withdrawn. 


FREE EXAMINATION COUPON 


° 


INDEPENDENT CORPORATION 
Publishers of The Independent Weekly 
Dept. R-1(012, 119 West 40th Street, New York 


Please send me the Roth Memory Course of seven lessons. 
I will either remail the Course to you within flve days after 
its receipt or send you $5 in full payment of the Course. 
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“THE 100% WIRELESS MAGAZINE” 


- 9? 
What “Radio Amateur News” I[s: 
With its sixth issue RADIO AMATEUR NEWS holds the field undisputedly as the 
greatest radio magazine in print to-day. In point of circulation, number of articles, 
illustrations, RADIO AMATEUR NEWS now leads all other wireless magazines. 
Take for instance the December issue with its sixty-four pages; there were fifty-one 
separate purely radio articles and 112 illustrations. Over thirty-three thousand 
copies were printed and circulated. : 


Partial 
CONTENTS OF 


DAA AAA 
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DECEMBER ISSUE: 


“Audio Frequency Wireless Telephone.” 

By E. T. Jones 

“The Eaton Oscillator and Eaton Cir- 

cuit Driver.’ 

By William H, Priess 

“Why I Am Opposed to Government 
Radio Control.” 

By Dr. Greenleaf W. Pickard 

“Underwater Submarine Telegraphy.” 

“Developing an Audion for the Ama- 


By EE. T. Jones 
““A 1170-25000 Meter Receptor.” 
By Francis R. Pray 
“Amateur Radio Broadcast de Navy 
Department.”’ 
“Notes on R-34 Return Trip.” 
By KR. EF. Wiurrant, Lieut R.A. EF 
“San Diego, Cal., from London.” 
. By Alexis J. Hall 
“How Manufacturers Work ‘Formica’ 
and ‘Bakelite.’ ” 
By J. Stanley Brown 
“‘Ideas—2nd Spasm.” 
By Thos. W. Benson 


“Increasing the Secondary Voltage of 
Your Transformer.” 
By F. E. Terman 
‘““Notes on Crystal Detectors,” 
By C. H. Byron 


Each issue of the RADIO AMATEUR NEWS now contains 64 pages (or more) 
and an artistic cover in two colors, The illustrations average 125 every. month 
and there are from 4o to §0 up-to-date articles, some by our biggest radio scientisis, 
in every issue. 

RADIO AMATEUR NEWS is the greatest and biggest radio magazine in print 
today. _ 

RADIO AMATEUR NEWS is the only INDEPENDENT monthly wireless mag- 
azine in existence. It caters to no commercial interests—it has no boss save its 
readers. It is ‘“‘different’”-—-it has the latest radio news. It is a scientific magazine 
but it caters largely to the RADIO AMATEUR—it is by and for the Amateur. It 
is published by the publishers of the ELECTRICAL EXPERIMENTER, but there 
is no duplication of articles in the two magazines. Both are entire:y different— 
but both together will give you ALL the radio news of all the world. Whether you 
are a professor or an Amateur, get a sample copy or order it from your Newsdealer - 


- JUNIOR RADIO COURSE 


A distinctly new feature begen with the September issue in our new, Junior Radio 
Course. In the December issue Lesson No. 4 appears complete. This course is intended for 
the beginner and everything presented will be in plain English—even the merest ‘yro in 
radio will find no trouble in understanding and assimilating the knowledge. The series is 
a very important one and nothing like it has ever appeared in print before. Everyone owes it 
to himself in this new age to know something about wireless and this course will enlighten 
all laymen. Profusely illustrated with pictures that anyone can understand. 


15¢ SEND 56 PAGES 
= og 15c FOR 125 ILLUSTRATIONS 
° SAMPLE SPECIAL OFFER 
. meen Copy Gentlemen: 


Canada and Foreign 





TOU 





Please enter my subscription for RADIO AMATEUR 
NEWS for the term of ore year for which I enclose 


$2.00 a Year TODAY h ith $1.50. For this you will send to me imme- 
EXPERIMENTER PUB. CO., 231 FultonSt., NewYork City Pages, $30 iustrations, size 0% x10" with Ane exible 
INAS 


have written my name and address in margin below.) 
ul 
You benefit by mentioning the “Electrical Experimenter” when writing to advertisers. 
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ake Hands With Yourself ! 


Do You Really Know Yourself? Are You in the Line 
of Work for Which You Are Naturally Best Fitted? 
Read This Interesting Gtory of a Man Who First Shook 


Hands With Himself—and Then With Success. 


CLERK since 1911! Eight 

long years I had been at 

the same desk, the same 

work, and almost the 
same pay. And, from all signs 
ahead, 1930 would still find me in 
the same old grind. 


Perhaps you may know Just 
how I felt. At 9:00 every morn- 
ing I would hang up my hat, 
settle in my chair and get set to 
“put in another day.” Never a 
single rush of joy for my work. 
For some men I knew, each 
week meant a succession of big 
deals crowned with big rewards. 
For me, Monday dragged into 
Tuesday, which crawled wearily 
into Wednesday, which finally 
overlapped into Thursday, and 
so on—until the welcome oasis 
of Saturday afternoon and Sun- 
day at home. And then came 
another week, etc., etc., ad in- 
finitum. 


One day, in February of this 
year, came an incident which 
was later to mean a great deal 
to me. While getting together some data 
for our salesmanager (who had only been 
there a short time) I overheard part of 
his conversation with one of his salesmen. 


“Willis,” I heard him say to the salesman, 
“[’'m mighty sorry that you have fallen 
down on your job. But I really knew 
when I came here that you would never 
make a good salesman. I knew it by your 
face, your carriage, and your manner of 
speech. Salesmanship isn’t written on any 
part of you. I have given you your 
chance and you admit that you are misfit in 
your present position. But I feel sure that 
you could make an A-1 success in other 
work. Because a man fails in one line is 
no reason that he will not make good in 
another. I believe that you have the capa- 
bilities of an excellent office manager and 
if you wish I will see “ 





The door slammed shut but my mind 
seemed to have been torn loose from its 
rut. Was J a misfit? Was / really in the 
position I was naturally fitted for? I had 
just drifted into this “clerk’s job” eight 
years ago without studying myself for my 
biggest capacities. I merely wanted a job 


—and I got it. I knew I had the capacity 
for big things in the right line. But what was 
my right line? 


For more than a week I tried to think it out 
and decide what was best to do. Finally I de- 
termined to ask the advice of the salesmanager 
himself. He had helped Willis and perhaps he 
would help: me. It would do no harm to talk 
with him and he might be able to help me make 
a decision. 


_So I put the whole matter up to him, and asked 
him to give me the benefit of his opinion. 


I felt his keen gaze bore through me as I 
spoke. Instinctively I knew that his ears were 
listening to my story but that his eyes were mak- 
ing a sharp estimate of their own. 


Finally he spoke. And to my amazement, he 
solved the whole problem for me. ‘‘Henning,” he 
said, ‘“‘you have been swimming against the cur- 
rent, I do not believe that your real work is at 
a clerk’s desk. It might seem that I am hasty 
but my judgment is usually right. You could, I[ 
firmly helieve, make a real success as a salesman. 
I’m willing to give you the chance. [If you don’t 
succeed, then it at be one of the very few mis- 





takes I have ever made in sizing a man up by 
his face.” 


Well, I did succeed. I knew it—because money 
talks and my salary tells me so. I am known as 
one of the best salesmen in the firm. And now, 
instead of looking on my work as drudgery, I 
enjoy it as a great game. Thru my _ salesmana- 
ger’s courtesy, I have learned to read character 
at a glance froin the little course he studied and 
which the puhlishers sent me for free examina- 
tion. I find it of immense help to me. Most of 
us know a few things about character readings. 
We know that a high forehead indicates the in- 


tellectual type—that a receding chin denotes 
weakness while a pronounced chin means de- 
termination. But often these. signs are counter- 


balanced by others which are just as apparent but 
which the average person doesn’t recognize. Con- 
sequently we often jump to conclusions about peo- 
ple which later prove incorrect. It’s hke trying 
to read a sentence by looking at the first one or 
two words, 


It’s all as clear as a book when you know the 
simple alphabet of signs that spell out a man’s 
character and mental ‘“‘slants’’—an alphabet that 
is surprisingly easy to learn and of remarkable 
value to apply. People with whom I had never 
been able to get along I now number among my 
best friends. I am popular with my co-workers 
and receive their hearty co-operation and good-will. 
In my business dealings, when I approach a pros- 
pect I know immediately whether to use tact or 
sweep him away by enthusiasm—whether to get 
right down to business or open up in a round- 
about way—what angle of talk will make the best 
appeal to each man and what arguments will 
clinch him. 


I know immediately just how to deal with 
everyone I meet. I know how to interest them, 
how to appeal to them most effectively, how to 
touch their “responsive chord.”? I can gauge at 
once their tastes, mental traits, temperament, and 
personality. Immediately upon meeting a man 
I know how to make him my friend. At least 
40 per cent. of the credit for my success I at- 
tribute to my easily-acquired ability to read at 
sight the character of everyone I meet. 


Just as Nature intended that the normal con- 
dition of our bodies is perfect health, so the nor- 
mal condition of everyone is perfect success. We 
are all meant to be a success at something. We 
all have the capacity within us to achieve big 
things in the right line. If we are not a big 
success, it is merely because we are in the wrong 
occupation. Napoleon was a failure at author- 
ship. Florence Nightingale failed as a social 
favorite. Grant was a failure at everything un- 
til he became a soldier. These were their wrong 
occupations. We all have the germ of success 
within us—-the capacity to do big work in some 


one line. The thing to do is find out what your 
line of work is. 
Dr. K. M. H. Blackford has helped thousands 


of men find out the work fur which they were 


best fitted to achieve big success. This 
famous character analyst has been re- 
tained at record fees by such cor- 
porations as the Westinghouse Elec- 
tric and Manufacturing Company, 
Scott Paper Company, The Lauren- 
tide Co., Ltd., and many other big 
concerns, to pick and place rightly 
the men they employ. And 98 per 
cent. of Dr. Blackford’s selections— 
regardless of their previous experi- 
ence——-made good at the jobs in 
which they were placed. 


Dr. Blackford has helped thousands 
of others and is now ready to help 
you. A good many of us are just 
plugging day in and day out at work 
we are not naturally fitted to do, 
work we do not like, work we can 
never fully succeed at. We swim 
against the tide, trying to fit our 
given set of talents to the wrong job. 
But thru Dr. Blackford, we can now 
all judge in just what line our big- 
gest success lies. And we can learn 
the worthwhile secret of knowing, in 
one quick survey of their features, 
physique, gestures, and habit of con- 
versation, unerringly the character of 
every persen we meet—of_ looking 
into people and through them, in- 
stead of at them. 


Thru the little course of lessons 
in “Reading Character at Sight” 
now being distributed by Dr. Black- 


ford, we can know, the minute we 

lay eyes on people, how to make: 
them our friends, in either a business or social 
way—how to talk to them, how to influence them 
to the best advantage. Thru the secrets given by 
Dr. Blackford, we can get a better line on the folks 
we meet than the friends who have known them 
for years, 


Thousands have alread benefited thru the 
course. Some have decided thru it just what their 
life-work really is. Others have saved themselves 
from business disaster and unscrupulous partners. 
Many others have avoided hiring men whom they 
knew at a glance to be dishonest and unreliable. 
Many salesmen use the knowledge they have gained 
to judge and approach their prospects. Executives 
use it to deal with and judge their employes. Doc- 
tors use it in dealing with their patients. Law- 
yers find it of great help in their court work and 
in their actions towards clients. Public speakers 
employ it in judging their audience, and in debate. 


And besides its great practical value this course 
in ‘‘Reading Character at Sight”? is as fascinat- 
ing as a game to use in your social life. Written 
on every man, woman, and child are signs, as clear 
and distinct as tho they were written in letters a 
foot high, telling their character. Mouth, nose, 
chin, eyes, voice, gestures, carriage—each tell a 
story, which averaged up, give a complete outline 
of a person’s character. And a fascinating pastime 
it is to be able to tell a person’s innermost nature 
by glancing at him. 


Entire Course on Free Examination 


This ability to analyze character immediately 
and without error can easily be yours. It is not 
a gift. There is no trick or second sight about 
it. It is not a supernatural mysterious power. It 
is merely the immutable rules of science, prac- 
tically applied. You can do it as infallibly as 
Dr. Blackford. This new course in ‘Reading 
Character at Sight’ in seven simple and fascinat- 
ing lessons will be sent to you withcut cost, for 
examination. You can judge for yourself just 
what the course will mean to you before you 
decide whether or not you want it, return it and 
forget the matter. Otherwise mail its reasonable 
cost of $5. The coupon printed below will bring 
you the entire course for free examination with. 
out obligation. Use it. 


Free Examination Coupon 


PETUEEVT OCD EETUET EEE DE TEESE ea 


INDEPENDENT CORPORATION 
Dept.. BII01Z, 119 West 40th Street, 
New York City 
Publishers of The Independent Weekly 


Please send me Dr. Blackford’s Course of 
seven lessons called “Reading Character at Sight.” 
I will either remail the course to you within five 
days after its receipt or send you $5 in full pay- 
ment of the course, 


Address 
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LEARN WIRING] 


Earn $30.00 to $60.00 a Week 


This Latest Edition of 
“STANDARD WIRING” 


Will Make You An Expert Wireman 


GENERATORS—How to install them, care for them 
and operate them; all their troubles and how to pre- 
vent and cure them; all diagrams showing connections 
for compound, series and shunt wound machines. How 
to operate them in parallel or in series. How to 
protect them and wire them in accordance with the 
underwriters’ requirements. 








MOTORS—How to install them, how to protec¢ and 
operate them. The required amperes, volts or horse 
power when any two factors are known. How to take 
care of hot boxes, sparking commutators and other 
troubles. How to change the direction of rotation 
when desired. How to start and stop any kind of motor 
in any class of service. All diagrams of motor wiring. 
How to find the proper size of wire for any motor for 
direct current or for A. C. single, two or three-phase. 











POCKET SIZE 
LEATHER COVER 


lighting fixtures. How and where to use flexible cord 


OUTSIDE WIRING—Pole line construction, line 
i and where not to use it. How to install arc lamps and 


wires, service wires, roof structures, poles and their 


dimensions and weights, and how to erect and protect 
them and wires they carry. Insulators, guard arms, 
guy anchors. Tree wiring, splicing, service and en- 
trance wiring. How to install Lightning arresters. 
Transformers with diagrams and instructions. 


INSIDE WIRING—when and where to use rubber 
covered, slow burning and weatherproof wire. How 
to find the proper size of wire to use for lamps, motors 
or heating devices for any current, voltage and drop, 
either by formula or by the many tables that are given 
in this section of the book. How to wire for two-wire 
or three-wire systems. Direct current, two-phase and 
three-phase with formulae and tables, with examples 
worked out for each system and in a simple manner 
that anyone can understand and use. How to run 
wires on walls, ceilings, floors, through partitions and 
walls and in concealed places, damp places and where 
dangerous surroundings exist. When and where to 
install Switches, Cut-outs and Circuit Breakers and just 
how to do it. How to wire for high and low voltage 
systems and the precautions to be taken. The proper 
way to install Knife and Snap Switches, Cabinets and 
Cut-out Boxes, Outlet, Junction and Switch Boxes, 
Panel Boards, Wooden and Metal Raceways. How to 
install complete interior conduit jobs either for rigid 
metal, flexible metal or flexible non-metallic conduit. 
Concealed knob and tube work or armored cable. How 
and where to install and wire electric and combination 


gas filled lamps and the fixtures and rules required. ~ 


LIGHT AND ILLUMINATION—What is meant by 
proper and efficient illumination, the latest data on 
Mazda and gas filled lamps of every candle power and 
wattage. Direct, indirect and semi-indirect illumina- 
tion and where each should be used. Illumination re- 
quired for various classes of service from show window 
lighting to public halls and from factories to small 
residences. 


TABLES—Fifty-two tables giving every dimension, 
carrying capacity, resistance, weight and strength of 
every size of wire and cable of copper, steel and iron. 


All the necessary dimensions, capacities, weights, and 
other data on conduits, fuses, insulators, lamps, sockets, 
motor efficiencies, current per horse power of motors. 


Electrical units and their equivalents. Proper size of 
wire for all classes of power, light and heating installa- 
tions. The proper symbols to use to indicate on plans 
just what is wanted from a motor to a small snap 
switch with all necessary diagrams. 


APPARATUS AND SUPPLIES—A classified list of 
the leading manufacturers of officially approved wires 
and wiring devices. Engines, generators, motors, 
appliances, fixtures, and all supplies necessary for any 
complete installation from a Central Station to a small 
cottage. 


The most complete and accurate Book on Wiring and Construction published 
350 PAGES - LEATHER COVER - POCKET SIZE, $1.50 
Sent Postpaid to Any Address on Receipt of Price by 


H. C. CUSHING, Jr., 8 West 40th St., New York 


Every Electrical Inspector in the United States will approve your work 
if done in accordance with the simple rules given in ‘“‘Standard Wiring”’ 


You benefit by mentioning the “Electrical Experimenter’ when writing to advertisers. 


WWww.americanradiohistorv.com 


December, 1919 ELECTRICAL EXPERIMENTER 743 


Res 

Or. Charles P. Steinmetz, 
Chief Consulting Engineer 
of the General Electric 
Company, has said that, 
“The world needs men who 
know something of elec- 
tricity, of the operations 
and control of electrical 
power. It needs men more 
every year, its very exist- 
ence depends on the elec- 
SST ana rh NBME BeRh, (4 trician.”—Electrical Exper- 
STASI TH imenter, June, 1919. 


eo 


o 
i 


What a Knowledge of Electricity 
Would Mean to YOU 
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A real job with a man’s size salary—that’s what it would mean. It’s easy to get it if you know 
electricity. Electricity is the biggest force in the world today. It’s one of the best paying fields 
aman can get into. Just see what the great Steinmetz says about electricity—“the very existence of the world depends 
on the electrician.” ‘That’s the kind of business to be in for real money making. Get into it as quick as you can— 
train yourself at home—in your spare time. 


The Cyclopedia of 


Applied Electricity 


The world’s greatest electrical books will fit you to hold the 


biggest kind of a job. They were written by the engineers 
and experts that helped to make electricity what it is today. “These men 
know what you need. They give you 50 vear’s of electrical experience 
at your finger tips. Plain, everyday language and thousands of pictures 
make everything as simple as A B C. Glance over the partial list of 
what the books contain and see our offer that gives them to you a 
whole week free. Mail the coupon today. 


Reduced Price—Year to Pay 


The regular price of this great library is $5.00 a volume—$40.00 for the set of 8 
volumes. For a limited time though you can have the whole set for $24.80 and take a year 
to pay for them. This is less than one cent a day tor each volume. Entire set sent for 
FREE examination—no money in advance—return the books at our expense if you don't 

like them. Mail the Coupon Now. Don’t be satisfied with an ordinary job 


when a big one is open to you. 


AMERICAN TECHNICAL SOCIETY 


Dept. E-259 CHICAGO, ILL., U. S. A. 


Mail this 








Great, Big 
VOLUMES 
3800 Pages—2600 Pictures 


Clearly Covering 


Elements of Electricity; Electrical Measurements; 
Electric Wiring and Lighting; Underwriter’s Elec- 
trical Requirements; Theory, Calculation, Designs 
and ‘Construction of Direct Current enerators 
and Motors; Types of Generators and Motors; Man- 
agement of Electrical Machinery; Electric Lighting; 
Alternating Current Machinery; Power Transmis- 
sion; Electric Railways; Power Stations; Switch- 
boards and Switching; Storage Batteries; Applied 
Electro-Chemistry; Electric Elevators; Electric 
Welding and Heating; Wireless Telegraphy and 
Telephony; Land and Submarine Telegraphy. 
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7 paid, Then you will send me a re- 
oe —eceipt showing that the set of books 
and a Consulting Membership in your 
Society are mine and fully paid for. If I 
want to get along without the books, I will 
return them, after 7 days, at your expense, 
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New York Electrical School 
29 W. 17th St., New York, N. Y. 


Please send FREE and without obligation to 


me your 64-page book. 
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(NAME) 


ADDRESS) 


Master Electricity By 
Actual Practice 


The only way you can become an expert is by doing the 
very work under competent instructors, which you will be 


called upon to do later on. In other words, learn by doing. 
That is the method of the New York Electrical School. 


Five minutes of actual practice properly directed is worth 
more to a man than years and years of book study. Indeed, 
Actual Practice is the only training of value, and graduates 
of New York Electrical School have proved themselves to 
be the only men that are fully qualified to satisfy EVERY 
demand of the Electrical Profession. 


The Only Institution of the Kind 


in America 


At this “Learn by Doing” School a man acquires the art 
of Electrical Drafting; the best business method and ex- 
perience in Electrical Contracting, together with the skill 
to install, operate and maintain all systems for producing, 
transmitting and using electricity. A school for Old and 
Young. Individual instruction. 


Over 5,500 Graduates are Successful Men 
in the Electrical World 


No previous knowledge of electricity, mechanics or mathematics is 
necessary to take this electrical course. You can begin the course now 
and by steady application prepare yourself in a short time. You will 
be taught by practical electrical experts with actual apparatus, under 
actual conditions. 


Special Automobile Ignition Course 


We have just installed a special automobile ignition course for auto 
mechanics, garage men and owners. The course covers completely 
ignition, starting, lighting and other electrical equipment in connection 
with automobiles, motor boats, etc. 


Let us explain our complete courses to you in person. If you 
can’t call, send now for 64-page book—it’s FREE to you. 


New York 


Electrical School 
29 West 17th Street, New York 


You benefit by mentioning the “Electrical Experimenter’”’ when writing to advertisers. 
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HE submarine proved to ” one 
of the most effective and formid- 
able sea devices ever conceived dur- 
ing the course of the World War, 
and now a Yankee genius, Mr. 
George Wall, comes forward with a peace- 
time suggestion for utilizing the principle 
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aa ieRe pontoons could be submerged to any 
depth while seeking the wreck, in the same 
manner as submarines submerge, i. e, by 
admitting water into the submerging tanks. 
When it is desired to rise to the surface, 
this water is blown out,of the ballast 
tanks by comprest air. 
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alvage Sunken Ships 


pass cables around under the hull of the 
boat. The free ends of these cables are 
caught and brought up to the surface 
where they are fastened to the lifting der- 
ricks of the second pontoon. 

Such a salvaging outfit possesses many 
advantages over the surface type of craft, 


WRECK SEING TOWED 
TO DRY DOCK = 
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A New Scheme for Salvaging Sunken Vessels Proposed by a Yankee Genius, and Comprising Salvaging Craft Constructed in the Form 
of Gigantic Submarines, Which Can be Sunk When Desired and Their immense Buoyancy Utilized in Lifting the Wreck. 


of the submarine to raise some of the 
thousands of ships sunk during the war. 

The accompanying illustration shows Mr. 
Wall’s suggestion in practise. One of 
the basic principles underlying this new 
submerging-pontoon salvaging craft, is that 
of the great buoyancy produced when such 

a large air- tight chamber as a submarine 
is filled with air while submerged. The 
lifting power or buoyancy of such a pon- 
toon of the size of a submarine, is tre- 
mendous, especially when it may have a 
length, let us say, of from 500 to 600 feet. 


% 


TWO SUBMERSIBLE PONTOONS USED 


The submarine-pontoon of which two 
or more may be used in raising an ordi- 
nary size vessel, are not tied together 
mechanically, but may be anchored to each 
other when desired, by means of. steel 
girders. A number of powerful, motor- 
operated derricks are placed along the 
decks of the salvaging pontoons, and from 
these a series of steel cables depend down- 
ward. At the start of the salvaging opera- 
tion on the wreck, divers are employed to 
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which cannot submerge, and under many 
salvaging conditions it is often impractic- 
able to lower a diver down to the scene 
of the wreck, owing to the long lengths 
of air-hose, hoisting cables, etc., which 
have to be used. With the present in- 
vention, it 1s possible whenever neces- 
sary, to submerge the pontoons and keep 
them submerged the same as any ordinary 
submarine, for several hours. These pon- 
toons may be fitted with powerful electric 


(Continued on page 809) 
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All During the World War There Were Hundreds of New. Inventions Developed and Applied. One of These Was the ‘“‘Hanson” Electrified 


A.C. Cable, Buried 


gator is Enabled 


in the Mined Regions Where Our Ships Had to Travel. 


By a Suitable Listening Device Aboard the Ship the Navi- 
instantly to Ascertain Whether or Not He is Out of the Proper Course. 


A Great Stunt for Foggy Weather. 


Ships Guided by Klectrified Cable 


HE marvelous “fog tamer” invented 

by Earl S. Hanson, a young Los An- 

geles scientist, is to be thoroly tested 

by the Navy Department, it is said. 

The Hanson invention marks an im- 
portant step to make practical what has 
been called the greatest development in ma- 
rine travel since the discovery of the steam 
turbine. 

Mr. Hanson’s device makes it possible 
for steamships to navigate any channel 
with perfect safety, no matter how winding 
or treacherous, thru the heaviest ocean 
fogs or under the most adverse weather 
conditions. It will prevent the tying up of 
shipping outside of harbors while vessels 
wait for the weather to clear so that they 
can navigate the channel. Steamship ser- 
vice between New York, Liverpool, Brest, 
Southampton, Cherbourg and other channel 
ports will be as regular as railroad passen- 
ger trains arriving in the giant terminals of 
New York. 

Tests will be made at once at the naval 
base at New London and later a greater 
test with some of the biggest liners of the 
world, such as the Leviathan, will be made 


in Ambrose Channel, New York harbor. 
Material has been shipt to New Londen for 
the first test and men have already been 
detailed for this work. As soon as the 
official tests prove satisfactory all the great 
ports of the United States will be equipt 
by the navy with the device to defy fog, 
hail, rain, snow and sleet. 

By the use of the new invention in con- 
nection with the radio compass which the 
navy has now perfected, all danger or de- 
lay in ocean travel due to weather is ab- 
solutely eliminated. 

The radio compass brings all shipping in 
sight of land and the new device, like a 
friendly hand, reaches out and takes the 
biggest of ships thru the most tortuous 
channels safely and quickly to its pier. 

The new device is simplicity itself. <A 
cable is laid in the center of the ship chan- 
nel. Thru it is sent an electric current of 
low frequency which thru the listening de- 
vices on board ship gives off a sound of 
certain pitch that cannot be mistaken for 
any other sound, The ship hugs the cable 
from harbor line to the dock. On the 
bridge and in the captain’s cabin listening 
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devices like telephone receivers are placed 
and attached by wires to the hull of the 
ship. The ship follows the course of the 
cable. Any variation away from the cable 
is indicated by visible indicators (sensitive 
galvanometers connected in the receiving 
coil circuits), which show in feet the dis- 
tance away from the cable, and the ship is 
then put back over the cable by the steer- 
ing rudder in the usual way. By the ear 
receivers the indicator may be confirmed 
at all times: 

Vessels going into port will use one 
cable; those coming out another. The 
sound on cach is different and there can 
be no confusion and therefore no collision. 

Along the cable, at mile intervals, a sec- 
tion is sheathed with lead. Thru this no 
sound can come and therefore the man on 
listening duty can tell instantly how far the 
ship has progrest, and by the cable chart in 
front of him, can tell where the cable turns 
and where the ship must be steered to fol- - 
low the curve of the cable and the center 
of the channel. The new device, according 


(Continued on page 831) 
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66 IRELESS telegraphy is new; 
wireless Communication is as 
old as Biblical times.” With this 
trite statement the National 
Geographic Society quotes 

from a communication by John A. King- 

man, who sets forth the interesting theory 
that the island of Capri was an imperial 
wireless station of ancient Rome. 

“We know that the ancients signaled in 
various ways and over long distances,” he 
says. “They. signaled by beacon fires, by 
beacon smoke, by pigeons, by flags, and by 
shouting from one sentinel to another. 

“Lighthouses are as old as the earliest 
chapters of the Bible. Beacon fires and 
beacon smoke were commonly used by the 
early Greeks, and there was no reason why 
the more practical Roman should not have 
employed inproved methods, such as helto- 
graphing. 

HOW ROMANS USED GREAT MIRRORS. 

“We do know that at the siege of Syra- 
cuse by Marcellus mirrors were employed 
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“Signaling was certainly a common mili- 
tary practise among the ancients, and an- 
cient writers, such as Virgil, Aeschylus, and 
Herodotus, frequently alluded to it. 

“An interesting case of long-distance 
signaling by relaying is mentioned by He- 
rodotus, in which it appears that certain 
tidings were sent to Xerxes in Asia by 
means of a line of beacon fires arranged 
thru the Greek islands. 

“The ancients went further than simply 
announcing some prearranged message; 
they had codes and sent long messages. 
The Greeks signaled on one occasion 100 
miles at one jump. This was from Mt. 
Chigri, 1,698 feet, to Mt. Athos, 6,500 feet. 

“Gallup’s Hand Book of Military Signal- 
ing states that ‘under favorable conditions 
the distance to which messages inay be 
sent and received is only limited by the 
curvature of the earth’; also, that ‘square 
mirrors are better than round ones only be- 
cause they contain about one-quarter more 
reflecting surface for the same packing 
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There Ils Nothing New Under the Sun, Not Even ‘‘Wireless.” 1 
Sending Messages Over Several Hundred Miles Merely By the Use of Mirrors,—a Sort of Heliograph. 
It Was Possible to Telegraph from Rome (The Palatine Hill) to Capri, a Total 
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Distance of 145 Miles. 


147 


‘omans Inlave 
‘ireless”? 


Rome directed most successfully the affairs 
of the vast empire. He even foiled the 
conspiracy of his trusted minister, Sejanus 
who was supposed to have general charge 
of affairs after Tiberius retired to the 
island. 

“Tho Tiberius went to Capri, an old 
man, he was the actual rulers-emperor, in 
fact—and his heavy hand was felt all over 
the empire until the very end. With regu- 
lar news bulletins and reports, received 
daily if need be, containing confidential in- 
formation, he would be able to issue in- 
structions and manage affairs as thoroly as 
if he were in Rome. 

“Possibly the Publica acta (Senate Jour- 
nal) and the Diurna acta (authorized 
news) were sent to Capri by signal instead 
of by messenger. We can conceive that 
such a system, organized most likely under 
Augustus, must have operated very smooth- 
ly after some years of experience and prac- 
tise. I hazard the theory of mirrors be- 
cause of its simplicity and convincing char- 
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It Now Appears That the Ancient Romans Already Had a_ System of 


This Illustration Shows How 
Our Itllustration Shows How 


the Flashing of Signals Was Accomplisht During the Day Time. At Night, Fires in Front of the Mirrors No Doubt Were Used. 


by Archimedes; and tho we may doubt the 
burning of vessels from shore by mirrors, 
as stated on that occasion, we can appre- 
ciate the blinding effect of many mirrors 
on the eyes of the navigators of the attack- 
ing vessels. That is what probably hap- 
pened during that conflict. At any rate, it 
shows that the great Archimedes, at least, 
had found some use for mirrors other than 
the usual one. 

“In Imperial times the Romans had mir- 
rors large enough to reflect the entire per- 
son; they even had mirrors of glass backed 
with tin instead of quicksilver. 


space. Round mirrors are used now. Mir- 
ror signals have been seen with the unas- 
sisted eye at distances of 160 miles. While 
this is, perhaps, a record, and tho there is 
no statement as to the size of the mirror, 
it probably did not exceed twelve inches 
square. 

“The reasonableness of the Capri ‘wire- 
less’ station theory tempts one to specu- 
late as to how much signaling was done 
and how it was done. It will be remem- 
bered that Tiberius, the unpopular succes- 
sor of Augustus, spent eleven years of his 
reign on Capri, and without coming to 
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acter. Signaling by beacon seems too 
primitive for the wonderful civilization of 
the empire. Of course, at night-time bea- 
con fires would have to be employed; mir- 
ror signaling was a fair-weather method. 
“The distance in an air line between 
Rome and Capri is 130 miles—too long for 
direct signaling; but if we look aJong the 
coast of the Tyrrhenian Sea we find numer- 
ous mountains affording points where the 
signals could be relayed.. The frequency of 
the relaying would depend on the condi- 
tions. The highest point on Capri is Monte 


(Continued on page 832) 
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SIT ESCs«étthhS'’:sé ear. 

This interview, by the way, has some 
history attached to it. During the early 
part of 1917 a similar appointment had 
been made to interview Mr. Edison on 
the same subject. But just then the great 
war broke out and Mr. Edison, who, as 1s 
well known, was immediately appointed 
the head of the Naval Consulting Board, 
broke off all engagements, devoting him- 
self day and night to the welfare of his 
country. For this reason the interview 
only took place a few weeks ago. 


I ARRIVE AT MR. EDISON’S LABORATORY. 


I arrived at West Orange on a crisp 
October morning and was soon in the little 
gate house which protects Mr. Edison 
from a curious public. Plain and modest 
as it is, the little red house has past thru 
its gates hundreds and thousands of the 


world’s most famous men and dignitaries.. 


Few such modest little houses, if any, have 
held under their roofs such an array of 
famous people who have come to pay hom- 
age to one of the greatest inventors the 
world has ever known. 


In this little gate house is located the famous time clock on 
which Mr. Edison rings in his time and rings out every day of 
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HIS is the first interview which 
Mr. Edison has given out for 
some years past. 

Mr. Edison, who, as is well 
known, was elected Chairman of 
the Navy Consulting Board at the 
outbreak of the world war, was 
taken up with important duties, 
refusing to see all visitors. Even 
several years before this, no gen- 
eral interviews were given out. 
In this story are covered many 
points of interest not only to all 
experimenters and the man inter- 
ested in science, but to the world 
at large. Much that is new has 
been presented here, and it will be 
noted with satisfaction by all that 
at the age of seventy-three, Mr. 
Edison’s mind is as keen and clear 
as ever. We are certain our read- 
ers will appreciate this important 
article. Nearly all of the photo- 
graphs and illustrations appearing 
in this story have never been 
publisht. 
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December, 1919 


dison Speaks to You 
By Al. Gernsback 


\R. EDISON having kindly consented to speak to 
the readers of the ELECTRICAL EXPERIMENTER, afi 
interview with the illustrious inventor had been 
arranged for during the latter part of October of 


the year, many holidays included. An inspection of his week’s 
time card revealed that Mr. Edison had invariably been at the 
laboratory before 8 o’clock in the morning and had worked as © 
many as eighteen hours for three days at a stretch. Only once 


did he have a twelve-hour day. Right then 
and there I wondered how Mr. Edison felt 
about the now so popular eight or six- 
hour day, and I meant to ask him about it, 
but we became so engrossed in other more 
important questions which are moving the 
world, that altho we touched upon this sub- 
ject, the eight-hour “day question was never 
broached by me. 

After passing thru the gate house, I 
made my way to Mr. Edison’s library, 
where I was welcomed by Mr. W. H. 
Meadowcroft, his trusted and capable 
friend and secretary. While waiting for 
Mr. Edison, who was just then engaged 
with some chemical experiments, Mr. 
Meadowcroft pointed out all the interest- 
ing objects of Mr. Edison’s library. This 
library is a huge affair and, besides con- 
taining electrical, chemicad and physical 
reference works printed in almost any 
imaginable language with English, French 
and German predominating, many other 
curiosities are to be found here. There 
are many dozens of autographed photo- 
eraphs of famous men hanging about the 


walls, as are famous historic photographs portraying this or that 
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The Only Authentic Photograph of Mr. Edison’s Hands Ever Taken Publisht Here for the First Time. 


view of an important phase of Mr. Edison’s great discoveries, 
such as the electrical traction, the electric light, the phonograph, 





The 


Spots on the Hands Are Chemical Stains Which Could Not Be Washt off at the Time the Picture Was Taken. , 
IF THE WORLD WERE CALLED UPON TO MAKE AN INVENTORY OF WHAT MR. EDISON’S HANDS 
ACTUALLY WROUGHT IN ENRICHING THIS ewe Ullal tS WOULD NOT BE GOLD ENOUGH TO 


Copyright by E, P. Co., 1919. All rights reserved. 
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MR EDISON'S FAVORITE PICTURE [ios 
, TAKEN ASHORT TIME AGO iQ CUBIC FOOT OF COPPER 





IN MR.EDISONS LIBRARY 
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The Iilustration at the Left Shows a 
Now Historic Proof of the Invention of the Phonograph. 
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Photographic Reproduction From One of Mr. Edison’s Note Books. 
It Shows the Conception of the Idea Plainly. 
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It Is Nothing Less Than the 
On July 18, 1871, Mr. Edison Was 


Making Some Experiments Which Had Nothing To Do with the Phonograph. As a Matter of Fact It Seemed To Be More or Less Nebulous 


in His Own Mind, for at the Top of the Page He Wrote ‘‘Speaking Telegraph.’ 


of the Page, Which Reads as Follows: 


“Just Tried Experiment with a Diaphragm Having an Embossing Point and Held Against Paraffine Paper Moving Rapidly. 


The Part of Interest to History Is Found in the Foot Note 
The 


Speaking Vibrations Are Indented Nicely and There Is No Doubt | Shall Be Able to Start Up and Reproduce Automatically at Any Future 


Time the Human Voice Perfectly.’ 


Note Also the Two Witnesses’ Names Under the Date, at Top of P2ge. The Other Page Shows a More Recent Sample of Mr. Edison’s 


Handwriting. 


to Record Even Trivial Experiments, Also His Characteristic ‘‘N. G.’’ In Two Places. 


of Thirty-Six Years 


the moving picture and many others. A huge white marble statue 
immediately catches the eye. Mr. Edison brought this from Paris 
at the time of the World’s Exhibition in 1889, it having caught his 
fancy. The marble figure represents a boy seated upon a broken 
gas lantern, holding aloft triumphantly an electric light. Another 
object of recent dating is a solid cubic foot of copper weighing 
several hundred pounds mounted upon a mahogany pedestal. This 
solid piece of copper, made by Tiffany and suitably engraved, was 
presented to Mr. Edison by the copper interests of this country 
as a tribute to the great inventor. This symbolic gift can be 
better understood when it is realized that fully 50 percent of 
most of this copper is used for lighting purposes, which art was 
founded by Mr. Edison. 

In this library I also inspected the famous “bed” upon which 
Mr. Edison catches a little sleep when he is engaged in day and 
night work at the laboratory. This cot is a very prosaic affair, 
and is located in the corner of the library amidst books and other 
curios. It is a bed in name only, for it is comprised of nothing 
but a mattress, pillow and a blanket. 

On one of the walls, we also find a complete history of Mr. 
Edison’s Alkaline Storage Battery, exhibited on a large wall 
board. This is graphically shown by displaying every part, chem- 
icals included, that go into the making of this famous non-lead 
battery. The thing that most interested me in Mr. Edison’s 
library, however, were his notes, and right here we find one of 
the pregnant reasons for Mr. Edison’s great success. 

MR. EDISON’S LABORATORY NOTES. 

As is well known, few inventors have made their inventions 

pay. They are usually “inventors’—and that’ is all. Mr. Edison, 


It Is From One of His Memorandum Books and Is Dated December 6, 1907. 


Note How Much Attention Mr. Edison Pays 
The Changed Handwriting After an Elapsed Time 


Is of Great Interest. 


on the other hand, asidé from being an inventor, is also an excel- 
lent business man. Mr. Edison is systematic and knows the value 
of notes.‘ He won many a patent suit on account of his notes 
written dozens of years ago. Early in his career it was brought 
home to him that when you have an idea, a record should be 
made at once! This was so engrained into his system that it is 
almost an impossibility for him to make even the most trivial 
experiment without making a careful record of it. Mr. Edison 
writes his notes in pencil, and at the end of the day the notes 
are carefully put away. Each month these notes are bound into 
a book, where they are kept for further reference. The office 
staff card-indexes his experiments and cross-indexes them,’ so 
at any time Mr. Edison can readily find any one experiment he 
made during the month, or, for that matter, any experiment that 
he made 25 years ago, if necessary. The notes are invariably 
made on yellow paper on ordinary scratch pads, the pages measur- 
ing about four by six inches. Being systematic, Mr. Edison always 
uses the same size pad year after year, and it is therefore re- 
freshing to see the same sized sheets, and the same kind of paper 
made into bound volumes. While I was still inspecting some 
of these note books, many of which contain priceless data, Mr. 
Meadowcroft was informed by telephone that Mr. Edison was 
ready to receive me. | 

We walked across an open space separating the library from 
the chemical laboratory, and Mr. Meadowcroft explained that 
the building in which Mr. Edison was working that day was 
known as the chemical laboratory. Mr. Edison, however, does 
not work in the same laboratory all of the time, but for the past 

(Continued on page 802) 
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“Slow Movies” Amalyze 





HIS cam- 
era is 
known as 
Nova 
graph, 
and is an ultra- 
speed camera 
‘According to its 
inventor, Mr. 
Charles Watson, 
it is the result of 
years of hard 
study and costly 
research work, 
together with in- 
tense concentra- 
tion and experi- 
ment. The cam- 
era is “cranked” 
the same as any 
ordinary motion 
picture camera, 
1.e., by hand, and 
exposes the film 
to the subject at 
the rate of 160 
CX pPOswres per 
second, as com- 
pared with the 
usual sirteen e.x- 
posures of t 
ordinary moon 
picture cffnera 
taken in fle same 
intervg’ of time. 
Brajecting the 
film at\the nor- 
mal spedd, six- 
teen pictutes per 
second, the \udi- 
ence views e 
screened pictus 
slowed down to 
one-tenth the 
usual rate, thus 
affording a per- 
fect eye analysis 
of every motion 
of the subject. 
One hundred and 
sixty exposures. 
per second does 
not mean _ that 
this is the maxi- 
mum speed at 
which this cam- 
era can be oper- 
ated. At any 
time the expo- 
sures, if need be, 
may be speeded 
up to 200 per sec- 
ond, or even 300, 
if necessary. In 
this case, how- 
ever, the projec- 
tion would be 
unduly slow, and 
quite unneces- 





sary for making - 


the essential 
analysis of ordi- 
nary, motion. 
Needless to say, 
this camera is of 
enormous value, 
and ‘its value lies 
particularly, per- 
haps, in its effi- 
ciency in scien- 
tific work. By 
means of the 
Novagraph, won- 
derful photo- 
graphs of surgi- 
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Motion 


cal operations have been taken, and the dex- 
terous manipulation ot mstruments is made 
su clear that even an amateur ts prompted 


to attempt the skilled operator's work- 


The Novagraph recently played an tmpor 
tant part in taking’ photographs of heart 
actions and medical subjects, at which time 
Dr Samuel W> Lanthert, late Dean of the 
College of Physicians and Surgeons, Co- 
lumbia University. exprest his highest. a 

proval of the wonderful work of this p4 
chine and ininiediately recognized th¥ op 
portunity of the “slow” motion Aicture 
camera in medicine and surgery/ At the 
Convention of Physicians and Surgeons tn 
June at Atlantic City, memfers from all 
over the world were tremgfidously imprest 
with the above-mentiong@ motion picture. 
So much so, that Dr. hf. C. McBride stated 
that never before hzd the members of the 
audience broken pfit into such spontaneous 
and tremendouySY applause. 

Photograpbé were taken of the heart and 
‘lungs, in vyAAich case the movement of the 
oricles ad ventricles of the heart were 
brough#” out so clearly that it seemed as tho 
the D€art were being moulded into its vari- 
oy’ forms. Every little spasmodic contrac- 

On was instantly noticeable, and the analy- 
sis Of its motion rendered complete to the 
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The Advent of the “Slow Movie’’, as 
it is Called, Has Clarified for Us 
Many Hitherto Foggy — Scientific 
Facts. Did You Know That It Is 
Possible for a Running Horse to Get 
All Four Feet Off the Ground Sim- 
ultaneously? How Does the Heart 
Look While Beating? Is a Manora 
Woman the Most Graceful Swimmer? 
All the Views at Right Were Taken 
by the ‘‘Novagraph’’ Camera Between 
Two Successive Exposures of the Or- 
dinary Movie Film Shown at Left. 
The Slow Movie Camera Catches De- 
tails Which the Regular Movie Never 
Shows. 
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finesX\detail. Twenty-pound bulldogs were 
used iX conducting these experiments, and 
as daylXht was not powerful enough to 
enable th€\camera to attain its best results, 
7,200,000 cakdle-power Sunlight arcs of the 
new.sperry Nesign were used. 

Five hundreX feet of film are run thru 
this camera in forty-nine seconds! Ordi- 
nary film travelinX thru the camera at this 
rate would instantl\ burn up. Hence spe- 
cially treated film mu.be used. 

In the taking of slow motion pictures it 
is the general rule of the director to have 
two cameras placed side bX side, the Nova- 
ce and ordinary commercial camera, 

oth cameras trained upon tye same sub- 
ject; the film is then “shot” \t the same 
time. The positives of these films are then 
cemented end on end. Immedhtely on 
projection of the filnt taken by tl ordi- 
nary camera, a small sub-title telling Sf the 
appearance of the same picture, but taken 
at the ultra-rapid speed, introduces te 
Novagraph detatled analysis picture on th 
screen, 

In one case a famous billiard artist had 
photos taken of some very fancy and: diff- 
cult shots—one in particular being a billiard 
ball leaping from the table into a wicker 


- basket. When this photograph was taken 


with the ordinary camera the ball ap- 
peared in one frame only. _ With the ‘Nova- 
graph, however, which was taking pictures 
of the play at the same time, there were 
twelve such exposures, depicting the actual 
flight of the billiard ball into the wicker 
basket, proving that the Novagraph re- 
corded twelve extremely rapid exposures 
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to one of the 
diary ca 
Very interpstiig 
Pictures were 
mude of the ex- 
tect deterior- 
atigfi of steel, 
d on  photo- 
graphing pictures 
when a test was 
being made of its 
tensile strength 
one could clearly 
see the breaking 
and rending of 
these steel rods 
Photographs of 
high explosives 
being used to 
blast rock were 
so distinct, and 
the analysis of 
the cringing 
movement and 
the shredding 
apart of these 
rocks were so 
clear as to make 
the ordinary lay- 
man express the 
greatest surprise 
that a_ blasted 
rock would cause 
such an intensely 
interesting scene. 
A very pecu- 
liar phenomena 
happened recent- 
ly in New Jer- 
sey. The high- 
speed camera ex- 
perts were to 
take some interi- 
or photographs. 
When it came to 
the developing of 
these films it.was 
found that the 
ordinary camera, 
which we said 
before always 
accompanies’ the 
Novagraph cam- 
era in the taking 
of such pictures, 
produced a most 
perfect film. In 
the high-speed 
camera, however, 
such was not the 
case. Every 
third film was 
absolute blank. 
On inquiring into 
the cause, it was 
found that alter- 
nating current 
had been used 
for the illumina- 
tron, and this 
camera had ac- 


‘tually photo- 


graphed the al- 
aynations of the 
cumyent. 

Ve do not or- 
dinarMy perceive 
any alernations 
or pulsa¥on in 
such a rrént 
which woulX be 
at once ind waked 
by a distinct fli 
(Continued on 

page 796) 
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T is a far cry from the present-day 
theater, with its thousands of electric 
lamps which can be flashed on and off 
in the twinkling of an eye, back to the 
gas-lighted theater of our _ grand- 

father’s time. The stage electrician of the 
present generation is king of all he sur- 
veys, and a king he truly is, for he can 
mar or make any theater production. Some 
of the interesting things which are actually 
being done on the stage today are described 
in the following article—electrical and 
mechanical and stagecraft tricks which the 
audience never sees. 

REVOLVING AND ELEVATING STAGE 

FLOORS. 
In order to expedite the change of scenes 
in the more elaborate theatrical productions, 
especially those having several different 
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Scene from ‘*The Storm’? by Langdon McCormick, a Most Realistic New York Theatrical Production. 
Snow Storm Effect; the Bushes and Trees Swaying in the Wind as it Moans. 
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by Il Winfteld Secor 


How ElectricityMakes 
Possible Modern 
Stage Wonders 


setting. Under the lower platform, which 
normally is level with the basement floor, 
there is placed a battery of hydraulic ele- 
vators, which operate by water under pres- 
sure. For the second scene shift, scene No. 
1 may be set on either the upper or lower 
platform, and the second scene brought to 
the stage level in a few seconds by the 
hydraulic elevators. That is, considering 
that a two-act show is being put on. With 
a three-act show or a production having 
several acts with many changes of scenes, 
then at the start, scene No. 1 would be set 


LVING--- 


EFFECT. 
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The revolving stage which is in use in 
one of the largest New York play-houses. 
which is necessary as this circular floor is 
of quite a large diameter, is illustrated in 
use at figure 2. Two, three, or even four 
scenes can be set up at one time on this 
revolving stage. Where an elaborate mu- 
sical comedy or extravaganza is to be pro- 
duced with anywhere from 10 to 15 changes 
of scenery, the convenience and speed with 
which the different scenes may be changed 
and the show run off, will be appreciated. 
The revolving stage is rotated when de- 
sired by a throw of a switch, controlling 
an electric motor which rotates the plat- 
form thru a powerful worm gear under- 
neath the floor. The platform rotates on 
roller bearings. 

At figure 3, there is shown the checker- 
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In the First Act, There Is a Very Good 


At the End of the Third Act, the Audience Is Treated to One 


of the Greatest Masterpleces Ever Produced in Stage Settings,—a Sure-enough ‘Forest Fire’? with Crashing Trees and Howling Wind,—and 


Not One Speck of Real Fire on the Whole Stage. 


Distance. 


In This Sensational Scene, the Flre May Be Seen to Creep Slowly Thru the Trees in the 
As It Galns Headway the Flames Leap Higher and Higher Until the Whole Stage Is Enveloped in Flames. Trees Fall, the Bushes 


and Underbrush Sway In the High Wind, and the Largest on the Stage, as Shown Above, Crashes Thru the Cabin Occupied by Burr 


Winton and David Stewart. 
Camouflaged Behind Colored Silk, Etc. 


The Incandescent or Burning Wood Effect on the Trunk of the Trees, Is Created by Electric Lights, Suitably 
Those Lights, Blinking on and Off, Enhance the Effect. 


Powerful Electric Sirens Produce the 


Wind Noise and the Creeping Fire Thru the Trees in the Distance Is Projected From Back Stage on to the Back Drop by Special Lanterns 


scenes to each act, many novel ideas have 
been developed and installed in several New 
York theaters, including revolving, as well 
as rising and falling stage floors. Three 
different forms of these movable stage 
floors, which enable several different scenes 
to be set up at one time, are illustrated at 
figures one, two, and three. Each of these 
three ideas, for providing multiple stage 
floors, have been actually tried out and 
proven successful. 

Figure 1 illustrates a rising and falling 
stage in use at one theater. Two platforms, 
each large enough to carry the stage setting 
as shown, are built in the form of a gigan- 
tic elevator; the top platform being: sep- 
arated about 20 feet above the lower plat- 
form, with steel girders at the ends and at 
the rear, where they will not show in the 


Provided With Moving Colored Discs. 


on the lower platform, while scene No. 2 
would be set on the upper platform. When 
the curtain goes up, scene one appears 
before the audience, the setting of scene 
two being 20 feet above the stage. The 
lights are then winked off for a few sec- 
onds, or the front curtain is dropt for a 
moment and raised again, when, Lo! and 
behold! the scene has changed! How is 
it done? Simply by operating the hydraulic 
elevator cylinders and plungers to lower 
the platform structure, so that scene No. 2 
which was above the stage is now level 
with it, and the lower platform containing 
scene No. 1 is level with the basement floor, 
where the scene shifters immediately get 
busy and remove the scenery of set No. 1, 
and dress it with the scenery for scene 


No. 3. 
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board scheme of quickly changing the 
scenes in a show. In one scheme now in 
actual use, the scenes for the three acts 
are set up on the right, left and rear scene 
platforms, as shown. These platforms are 
mounted on substantial rubber-tired wheels, 
so as to make a minimum amount of noise 
when the scenes are changed. When act 
No. 1 has been placed, the curtain is dropt 
and the platform carrying scenery -for this 
act is rolled to the right, and the platform 
carrying the scenery for act No. 2, is pulled 
into place. One of these sets, including the 
platform, is quite heavy, and while it can 
be shifted by a number of men, recourse 1s 
had to a series of ropes fastened to the 
platforms and also to a powerful electric 
motor winch in the basement, whereby any 
(Continued on page 810) 
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UR pleasure resorts and summer 
amusement parks have for many 
years tried to satisfy the whims 
of the proverbial “tired  busi- 
ness man” and his family, not to 

mention the millions of others who flock 
to the great amusement parks at Coney 
AIsland and other national play-grounds 
scattered thruout the country. There are 
many hair-raising surprises to be found at 
all of the large amusement parks—such as 
scenic railways with dizzying inclines down 
which the passenger-laden cars rush at 
speeds greatly surpassing those of our 
fastest express trains, while the passen- 
gers proceed to yell and scream their de- 
light as they dash at two-mile-a-minute 
speed into a pitch dark subterranean cav- 
ern made out of papier-maché with the 
aid of a glue pot, and then decorated by 
some clever artist to resemble a smaller 
member of the Rocky Mountain family. 
But aside from the steel-nerved lady and 
gent who have in the past few years de- 
lighted thousands at the big three-ring cir- 
cus by looping-the-loop in mid-air in a 
real automobile or on a_ bicycle, there 
haven't been any real hair-raising and 
Startingly new novelties produced in the 
Amusement World. The illustration here 
presented, shows a newly proposed amuse- 
ment-park feature, which smacks de- 
cidedly of the essence of war, and while 
old man Mars and his spiked club, so 
familiar to our war-time cartoonists, has 
disappeared from favor in our national 
family life today, we hope, in fact we 
know, there is still a small fraction of the 
war-time spirit burning in the heart of 
everyone. So those who still think now 
and then of the war and some .of the 
great deeds performed and the gigantic 
death-dealing machines developed during 
that period, will be interested in this new 
“Aerial Passenger Rocket” amusement de- 
vice proposed by H. W. Secor and H. 
Gernsback of New York City. 


You board this aerial passenger shell or 
rocket, on the ground, after which you are 
“loaded” by a powerful hydraulic plunger 
into the base of a gigantic comprest-air or 
electro-magnetic gun, which hurls you 
skyward with bewildering speed. The next 
moment you find yourself flying thru space 
with all the sensations of being imprisoned 
in one of the ex-Kaiser's dainty Ititle 42 
C.M. shells, hurtling thru the upper air 
strata on its 70-mile journey toward Paris. 
The greatest pleasure of a trip in the new 
aerial passenger rocket is yet to come how- 
ever. The next phase of the journey, all 
of which occupies the space of but a few 
seconds, so far, is when the passenger- 
carrying missile strikes the great mound 
of water at the top of the race-way or 
track, shown in the illustration. The water 
acts as a cushion, and prevents the shell 
from striking with a disagreeable jolt. All 
the while you, as a passenger, have been 
enjoying one of the most novel sensations 
of your life, thanks to the double-pivoted 
chair mounted on gimbal rings, and pro- 
vided with a weight which stabilizes the 
chair constantly in a vertical position, and 
now you find yourself dashing earthward 
with express-train speed down a hollow 
steel raceway, along which the water dis- 
charged from the fountain at the top 
travels in its journey to the lagoon below. 
Directly you strike the water in your down- 
ward rush, there is a mighty splash as you 
strike the water and dash thru it, guided 
by the curved steel rails, until you return 
around the loop on your journey toward 
the starting point. As the shore of the 
lagoon is reached, the pasesnger-laden 
missile, acting under its own momentum, or 
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else aided by a belt or link conveyor, such 
as used on scenic railways, is loaded onto 
electric cars of the type shown, which carry 
it along the track to the debarking station. 
Here the aerial rocket is unloaded and 
new passengers get aboard. The doors are 
closed and the human skyrocket starts on 
its journey toward the mouth of the “gun” 
once more. By proper design of the whole 
affair, it is possible for several rockets to 
be employed, the gun fring them at care- 
fully timed intervals, a fraction of a 
minute apart. Of course, if one of the 
shells happens to get stuck on the water 
chute, and shell No. 2 comes sailing thru 
space directly behind it, then of course 
there will be a collision,—but that is noth- 
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Articles to Appear 
im the 
January Issue 


How Henri Becquerel Invented 
Radio-Activity—S pecial Feature Ar- 
ticle. Written by Prof. Becquerel. 

The Helicopter, An Accomplished 
Fact. By Robert G. Skerrett. The 
newest thing in vertically rising fly- 
ing machines. 

Electric Locomotives Cross West- 
ern Mountains. With special allustra- 
tions. By H. VWanteld Secor. 

Popular Explanation of the Ein- 
stein Theory. By Isabel M. Lewts, 
M.A., of the U. S. Naval Observa- 
fery. 

Is There a Sub-Electron? By 
Rogers D. Rusk, M.A. An interest- 
ing and timely discussion. 


The Giant 100-Inch Mount Wilson 
Reflecting Telescope. A brilliant dis- 
course on large astronomical tele- 
scopes and their lenses. By Prof. 
Floyd L. Darrow. 

The Capitol Theater of New York 
City and Its Electrical Stage Fea- 
ives. By Joseph 1. Krams. 

IVhat Atomic Forces Could Do. A 
popular description,of the tremendous 
energy locked up in the atom. 

Exact Radio Direction 
With photos and diagrams. 
E.. Harper. 

How the _ Electrical Engineer 
Works. Popular illustrated story of 
the daily work of the engineer. 

Magnetic Storms. By Prof. Lind- 
ley Pyle. 

Reversible Airplane Propellers and 
How They Work. 
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ing, for did you not start out to have a 
real sensation ?—and you will have one sure 
enough, just the same as those you read 
of during the war, when one of the Hun’s 
mighty shells and a French shell met in 
mid-air. Yes, this looks a little bit like a 
real accident, something on the order of 
the physicist’s classic—‘When an irresist- 
able force meets an immovable body 
ete iter 


Putting aside the smaller details, such 


as what kind of grease to lubricate the 
Pd 
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gun and what color to paint the projectiles, 
altho the inventors would like to see red, 
white and blue stripes painted along the 
tips of the shells, pointing rearward, we 
now come to some more serious problems. 
One of these is: What kind of a gun or 
projecting device can be used to hurl the 
shell skyward with possibly eight to twelve 
passengers with not too great a velocity, 
such as 12 K.M. per second, which would 
hurl the projectile away from Mother 
Earth so fast that little Johnnie and his 
sister would never come back to earth 
again to see Ma and Pa? Further, it 
should have enough speed to make the 
shell follow a carefully calculated trajec- 
tory, taking into consideration the ballis- 
tics of the air, and of course, the wind 
pressure, etc., all of which our able artil- 
lery officers are wont to tell us they have 
boiled down to such an exact science, that 
they can hit the head of a pin with a 
twelve-inch shell ten miles away. 


AS we were saying, this is one of the 
big problems, and four methods are pro- 
posed, at least one of which should cer- 
tainly prove practicable, providing a rich 
Croesus from New York or some other 
well-known monetary mart, gets up enough 
nerve to back this invention, and if he can- 
not be found, it may be suggested that at 
least one of the inventors has signified his 
willingness to make the first® trip, when 
the aerial passenger rocket shall have been 
built. sFour ways in which the rocket can 
be projected heavenward with sufficient 
speed, are as follows: 


First: An electromagnetic gun or steel 
tube around which are wound a number 
of “magnet coils, each of which is suc- 
cessfully and progressively connected with 
a source of electric current, so that the 
steel body of the projectile will be sucked 
forward at ever-increasing speed in a well 
known manner, which has been described a 
number of times in the ELEcTRIcAL Ex- 
PERIMENTER. 


Comprest air forms the basis of a second 
method for forcing the projectile thru the 
tube at high velocity, and a comprest air 
plant and tank are shown in the present 
illustration, which in any event would prove 
a worth-while auxiliary source of power 
for operating the device. 


Gun powder used as a source of power 
to project the rocket upward thru the tube, 
would provide a fine spectacular effect at 
night, and in the day-time, the noise of the 
successive explosions, as the shells popt 
skyward one after another, would prove 
an excellent drawing card, but perhaps no 
passengers. 


A fourth scheme may utilize the well- 
known belt with spurs on it, similar to 
that used in scenic railways at the present 
time, or some other form of modified 
rapidly moving belt can be devised which 
would rapidly carry the projectile skyward. 
This scheme may seem impractical and 
something that cannot be realized in a com- 
mercial way, but if it is possible for a per- 
son in an automobile to loop-the-loop in 
mid-air as has been done, then with the 
proper design of the apparatus here pro- 
posed and with the necessary precautions 
taken to arrange proper protective nets and 
other paraphernalia so that the “Aerial 
Passenger Rocket” cannot land so as to in- 
Jure the passengers, it would seem quite 
possible with modern engineering technique, 
that the device would be practicable. It 
would not be surprising to us, if such a 
scheme as this should greet our eyes even 
within the course of another year or two 
at one of our great national playgrounds. 
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Oscillating Scenic 


on this new scenic raliway, the cars 
are caused to oscillate. Scenic rail- 
ways are not new, by any means, but a 
radical departure in the design for an im- 
proved Pleasure Railway, as its inventor, 
Peter F. Meyer of Brooklyn, N. Y., calls 
it, is incorporated in the one here illus- 
trated. Several novel and important fea- 
tures, both with regard to the amount of 
pleasure to be derived by the passengers 
on Mr. Meyer’s pleasure railway, as well 
as with respect to their safety, have been 
worked out by the ingenious inventor. 
One of the principal objects of Mr. 
Meyer’s new design of scenic railway is 
the safety feature, and it is applied in a 
very simple manner. At the bottom of 


B: means of a sinuous undulating track 
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that they cannot drop out, but they are 
held sufficiently loose so as to be easily 
rotated. The cars thus roll along on this 
series Of balls in the same manner as a 
roller skate moves along with a minimum 
of friction on its ball bearings. Of course, 
where desired, and if the builders do not 
care to go to the expense of utilizing the 
ball bearings on the cars, wheels can be 
substituted, but these would have to be 
pivoted in two directions, preferably so as 
to obviate any undue noise or friction as 
the car sped along and suddenly changed 
to a tilting position, due to the grooves 
encountered in the guide rail or slot. 

To begin with, the passenger-laden cars 
may be hauled to the top of the first highest 
incline by means of a link belt hoist or 
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to the old-fashioned, undulating, hump- 
back scenic railway, but Mr. Meyer has, we 
think, given us something just as pleasing 
as its prototypes, and one which will bring 
in a new era for scenic railways. As you 
dash down one of the great inclines at 
mile-a-minute speed, you think you are safe 
and sound when you reach the bottom and 
have nothing to do until to-morrow, as the 
proverb goes, when suddenly—zowie!! the 
car careens sidewise, or slowly but surely 
takes an angular tilting position, the same 
as a small boat on the ocean. Of course 
you should not have a headache when you 
start on your journey over Mr. Meyer’s 
oscillating scenic railways, but if you like 
good sport and feel right for the trip, you 


BEARINGS 


GUIDE AND (1) 
SAFETY SLOT 


BALL GUIDE 
BEARINGS 


BY HAVING TRACK WINDING . 
THE CARS ARE MADE TO 

SWING FROM SIDE TO SIDE (2) 
IN THEIR PASSAGE 


Copyright, 1919, by BH. P. Co. 


The Cars on This New Scenic Railway Sway Back and Forth Sidewise, Like a Boat on the Ocean, as They Shoot Along the Troughlike 
Tracks. The Cars Roll on Ball Bearings, as the Detail Drawings Show. This Pleasure Railway Provides a ‘‘Real Thriller’ for the 


each passenger-carrying car there are two 
rigid vertical shafts, securely fastened to 
the base of the car, and suitable wheels are 
placed on these shafts in such a manner 
that they minimize any friction as the car 
rolls along, while at the same time prevent- 
ing the car from jumping out of the rail 
slot, as becomes evident, as in order to do 
this the lower wheels on the vertical shafts 
would have to be wrenched off. 

The inventor has provided an ingenious 
anti-friction scheme for supporting the cars 
in the hollow steel or wooden trough, along 
which the cars ride, and to this end he 
provides a series of round iron balls. These 
balls are held in grooves in such a manner 


Amusement-Seeking Public. 
conveyor in the well-known manner. As 
the inventor mentions, the track over which 
the cars speed is best made continuous or 
endless; the cars to eventually finish a run 
in front of the station at which they started 
from. The track is made preferably of 
thin steel in a trough-like or semicircular 
form, and, as will be evident to the reader, 
the inventor has certainly shown original 
design, and also a very practical and feasi- 
ble idea in bringing forward this new pro- 
posal for building scenic railways. If the 
people want something exciting and novel 
in this line, why not give them something 
that is really novel. For probably a genera- 
tion now people Have become accustomed 


will wonder how it ever happened that the 
older type pleasure railways have existed 
sO many years without a single change in 
their design or construction, excepting for 
the innovations now and then, with which 
we are more or less familiar perhaps, such 
as long dark tunnels (the longer the better 
some of us wish, what!!?? . . 2)jewigmee 
few “A Street in New York” hurdy-gurdy 
scenes, as well as Uncle Tom’s “Little 
Eva” ascending to heaven, etc., ad lib. Pos- 
sibly by next year they will degenerate to 
showing us scenes of the Bolsheviki regimé 
in darkest Russia, where you go down to 
the public “Spouse Market” and pick out 
your wife for the next six months. 


Turf kuel for Power 


Electrification of Moscow factories on a 
basis of turf fuel is in progress under the 
direction of the engineering staff of the 
Soviet Government, according to Arthur 
Ransome to whom the scheme was ex- 
plained by the President of the Supreme 
Council of Public Economy. (“Russia in 
1919,” Huebsch.) 

“He said that there was no water power 
near Moscow but big turf deposits which 
would be used as fuel. In order not to 


interfere with the actual lighting of the 
town from the power-station already in ex- 
istence, they are taking the electric plant 
from the Provodnik works, which will sup- 
ply enough electricity for the lighting of 
the town. As soon as that is set up and 
working, they will use it for the immediate 
needs of Moscow, and set about transfer- 
ring the existing power-station to the new 
situation near the turf beds. In this way 
they hope to carry out the change from coal 
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to turf without interfering with the or- 
dinary life of the town. Eventually when 
things settle down they will get a larger 
plant ye ; 

“I asked how they were going to get the 
machines. He said that of course they 
would prefer to buy them abroad, but that, 
though this was impossible, the work would 
not be delayed. on that account, since they 
could make a start with the machines they 
had... 
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Airplane Supercharger for hligh I lying 


By CHARLES M. IRIPLEY 


N 1783 Benjamin Franklin witnest a 

balloon ascension and after seeing it 

he wrote as follows: “A few months 

since, the idea of witches riding thru 

the air upon a broom-stick, and that of 
philosophers upon a bag of smoke, would 
have appeared equally impossible and ridic- 
ulous—these machines must always be sub- 
ject to be driven by the wind. Perhaps 
mechanic art may find easy means to give 
them progressive motion in a calm, and to 
slant them a little in the wind.” 

Today our aviators laugh at a 60-mile 
gale—it is negligible compared with their 
own speed of 150 miles per hour. And 200 
miles per hour and even more, is seen upon 
the horizon for regular commercial airplane 
service; for the new Supercharger or oxy- 
gen booster assures us that the long dis- 
tance air transportation of the future will 
be conducted at from three to five miles 
up in the sky, where the air resistance is 
less than half that at sea level. 

At Wilbur Wright Field, August 2nd, 
a U. S. Army aviator broke the world’s 
speed record at high altitudes. Major R. 
W. Schroeder of the U. S. Air Service, 
while at an altitude of 18,400 feet, attained 
an official speed of 137 miles per hour. 

The official report states that “he used a 
two-seated La Pére biplane, built by the 
Packard Motor Car Co., and designed by 
Capt. La Pére of the French Army, while 
in the employ of the U. S. Government. It 
had a 12-cylinder Liberty motor, equipt 
with a supercharger developed by Dr. S, A. 
Moss, a turbine research engineer of Lynn, 
Mass., working in cooperation with the 
engineers of the U. S. Air Service. So 
far as is known this is the highest speed 
ever attained at this altitude with a two- 
seated plane; and the best speed known 
for a single-seater at this altitude was only 
128 miles per hour.” 

It is not generally known among “land- 
lubbers” that heretofore every airplane en- 
gine lost 50% of its power when up 20,000 
feet; and that at 25,000 feet its loss of 
power ts between two-thirds and three- 
quarters—that is, instead of having 400 
horsepower, as at sea level, it only has 100 
to 150 horsepower. 

So far as is known now, the scarcity of 
oxygen at the high elevations is the only 
factor which has made 30,000 feet “the 
Ceiling of the World.” So the engine suf- 
fers from lack of oxygen, just as do the 
birdmen. | 

The thin “skin” of air which surrounds 
the earth is no thicker than the skin of an 


ROTARY AIR COMPRESSOR 
FEEDING MORE OXYGEN TO 


LIBERTY MOTOR 


SUPERCHARGER | 


INSTALLED ON 


Nee X13 
oto) yam toe 





La Pere Airplane That Broke World’s Speed Record at 18,000 Feet Altitude. 
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Liberty Motor 


Equipt With ‘“‘Super-Charger” or Oxygen Booster, Which Is Shown at Front of Engine and 


Just Above the Propeller Shaft. 


This Small Attachment Practically Doubled the Horse- 


Power of the Engine at an Altitude of 18,400 Feet, Where the Air Is Extremely Rarefied 
and Deficlent in Oxygen. In Future Flights It is Expected That Previous Speed and Altitude 


Records 


apple—relatively speaking. Thus it is that 
the daring birdmen who approach the ceil- 
ing of the world must prepare to take oxy- 
gen from a tank as they near 15,000 to 18,- 
000 feet elevation. Otherwise they would 
suffocate. 

The supercharger used recently by Major 
Schroeder and his observer, Lieut. G. W. 
Elsey, is one of the most remarkable inven- 
tions which have been developed as a result 
of America’s participation in the World 
War. The observations (officially checked ) 
show that altho the plane was 18,400 feet 
above the ground, the air supplied to the 
carburetor had the same density as that 
at 2,900 feet elevation. Thus the super- 
charger gave the engine an amount of 
power equivalent to what it would have 
had, if it had been 16,500 feet nearer to the 
ground. So this attachment is as useful 


CACC 


View to the Left Shows 


ENGINE AT HIGH ALTITUDES the Wonderful New Aire 
plane “‘Super-charger”’ 
TURBINE OPERATED BY Which Pumps_ Increased 


EXHAUST GASES FROM 
AIRPLANE ENGINE 





Amounts of Oxygen Into 
the Gasoline Engine Car- 
buretor System, When the 
Airplane Is Flying at High 
Altitudes. As Is Well- 
known, the Airplane En- 
gine Loses About 50 Per 
Cent of Its Power at an 
Altitude of 20,000 Feet and 
to Overcome this Reduc- 
tion in Speed and Climbing 
Power of the Plane, This 
Device Has Been Produced. 
A Turbine Drives the Ro- 
tary Air Compressor, the 
Turbine Being Operated by 
Exhaust Gases From the 
Airplane Engine. 


DT 
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for this outfit. 


Will All be Eclipsed. 


and necessary to the engine as is the tank 
which supplies oxygen to the sky-pilot. 

The supercharger or oxygen booster is a 
little device only 19” in diameter, and com- 
plete with piping, adds only 100 pounds 
additional net weight to the plane; yet it 
practically doubled the power of thg Lib- 
erty motor! Sach Yast qiiftMfes of oxy- 
gen are needed by the motor that it is im- 
possible to carry a supply in tanks as is 
done for aviators, so the supercharger 
TAKES IT FROM THE AIR! Literally 
the wonderful little device compresses the 
rarefied air until it equals that near sea- 
level, and then this “Sood, thick sea-level 
air” 1s fed to the carburetor. It takes a 
considerable amount of energy to suck in 
air which is already at 50 per cent vacuum 
or more and compress it—or “buck the 
vacuum.” But there is where the engineer 
has played a brilliant trick—for he has 
found some energy there, milcs up in the 
sky, which he can use. 

Where do you suppose the power comes 
from which doubles the power of the Lib- 
erty motor as it approaches the “ceiling 
of the world”? Why, from the red-hot ex- 
haust gases of the Liberty motor! It is so 
simple: heat is energy; heat is thrown 
away in the exhaust gases; therefore the 
Yankee engineers set about to collect this 
power. . 

Now the gases exhaust into manifold or 
flat-shaped pipes (one on each side) which 
convey it to a gas turbine. The turbine 
is thus driven at 20,000 to 25,000 revolutions 
per minute—40 revolutions per second! 
Thus the wasted energy 1s now reclaimed 
into a useful by-product power; and this 
power drives the air compressor. The com- 
bination of the turbine and the centrifugal 
compressor is called a supercharger, and 
the weight is only 100 pounds! 

Engineers—whether airmen or not—have 
shown intense interest in and admiration 
A “gas turbine” itself is a 
(Continued on page 820) 
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By Prof. Augustus Trowbridge 


DEPARTMENT OF PHYSICS, PRINCETON UNIVERSITY. LATE LIEUTENANT-COLONEL, CORPS OF ENGINEERS, U. S. 


ARMY, IN TECH- 


NICAL CHARGE OF THE SOUND AND FLASH RANGING SERVICE OF THE AMERICAN EXPEDITIONARY FORCE. 
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The Above Chart or Map Shows a Typical Layout of “Sound Ranging" Stations at the 
American battlefront in France, as Actually Used for Locating German Artillery. The Photo- 
graphic Record of Enemy Gun Bursts Was Recorded at the Sound Ranging Headquarters 
Station, From Which Wires Radiated to the Various Listening Stations, Placed Along the 


Arc of a Circle at 1, 2, 3, 4, and So Forth. 


Every Enemy Gun Was Accurately Located, 


Numbered and Charted in This Way. 


FTER the first battle of the Marne 
in the early autumn of 1914 the 
war on the western front soon took 
on the character of a gigantic 
siege operation in which each bel- 
ligerent played the parts both of besieged 
and besieger on different portions of the 
battle front. The long period of trench 
warfare set in during which each side in- 
creased the number, the caliber and the 
range of its artillery—the heavier calibers 
were most carefully concealed both through 
the choice of naturally favorable positions 
and through the use of the new practice 
of camouflage, so that the location of the 


Map square ? 


Borrery 2853. 


LEGEND 
Meo? SR LoCorion & 
ALS " 
SUVEYET 
lawidvaf SR 





This Map of Which Poors ands Were Made 

Daily by the ‘‘A. E. F.”? Engineers on the 

Battlefront in France, P Saewee the Accuracy 

With Which Enemy Guns Were Located by 

Sound Ranging, S.R. by Artillery Information 

Service, A. |. S., Etc. Dots in Squares Show 
esicit Location of Guns. 


enemy batteries by existing methods be- 
came increasingly difficult and often im- 
possible. 

The new problem, which the French 
were first to solve, was first, the location 
by some other means than sight of invisi- 
ble enemy batteries and the directing of 
the fire of their own batteries on these and 
other enemy targets, and, second, the loca- 
tion of, and the ranging on, the enemy 
batteries which tho not completely hidden, 
were so distant that the ordinary triangu- 
lation methods from a_ short base-line 
hitherto practiced by the artillery were not 
sufficiently accurate to accomplish. To at- 
tain these two objects the French inau- 
gurated two new services of artillery in- 
formation which have been called respec- 
tively Sound Ranging and Flash Ranging. 





An Actuai Map of Sound Ranging Stations 


in the Vicinity of Seicheprey, Fiabe Sound 

Ranging Central Station at S.R. 1. Observ- 

ing Instruments Indicated by Black Dots in 

Circles. Flash Ranging Stations F.R. 1. 

Enemy Artillery Located in Areas Enclosed 
by Dotted Lines. 
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These services were copied by the British 
with but slight modification as regard$ 
organization and later by the United States, 
which organized both services under one 
head. 

The flash ranging services in all of the 
allied armies were very similar both as 
regards instruments and methods of ob- 
servation and report; such differences as 
there were were due chiefly to the methods 
of training and to the character of the 
personnel. The Germans also had an ex- 
tremely efficient flash ranging service, 
many of the good features of which were 
copied by the Allies as they became known 


through prisoners .and captured docu- 
ments. aa 
A flash ranging section consisted of 


about 100 men under the command of a 
lieutenant, who was assisted by three other 
officers. The installation consisted of a 
central calculating station—marked F. R. 
1—and from four to six advance observa- 
tion posts—marked as erect tridngles on 
the accompanying map, which gives ap- 
proximately the positions occupied by one 
flash and one sound ranging section on a 
ten kilometer front in the spring of 1918. 

At each observation post two men were 
on duty at all times, day and night, and 
each post was in telephonic communication 
with the calculating station and with each 
of the other posts of the section. Each 
post was provided with suitable day and 
night telescopes mounted on graduated 
circles for measuring the bearing of a 
sight away from the north-south line. The 
method of operation was as follows: If 
an observer at one of the posts noted the 
flash of an enemy gun, or even only the 
smoke puff he called back to “central” 
the approximate bearing and distance; the 
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No Microphones of the Usual Carbon Grain 
Type or Anything Like Them Were Used In 
Picking Up the Sound of the Enemy Guns 
in the “A. E. F.’’ Sound Ranging Work. 
What Was Used, However, Was a Fine_Grid 
of Electrically Heated Wires Placed ‘Over 
the Mouth of a Whiskey dug, at First and 
Later Over the Mouth of a Discarded Gaso- 
line Can, Which Latter Acted as Sound 
Resonating Chambers. When a Sound Wave 
From an Enemy Gun Several Miles Distant, 
Perhaps, Which of Course Was an Air-Wave, 
Impinged Against the Heated Wire Grid, It 
Caused a Variation in Temperature of the 
Grid, and in Turn a Variation of Its 
Electrical Resistance. 


calculating officer at central was provided 
with a large plotting board, on which the 
surveyed positions of all of the observa- 
tion posts were accurately marked and 
which was provided with weighted strings 
and angular scales for each of the posts. 
When a report came from an observation 
post the calculator at the plotting board 
set the corresponding string in the direc- 
tion reported and brought all the other 
strings to cross the first at about the esti- 
mated distance and called to all the other 
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One of the Most Remarkable Graphical! Records Extant Delineating the End of the Great ‘‘World War.” 
Sound Ranging Record Taken at the American Front at 11 O’Clock on the Morning of November 11, 1918. 
Very Active up Until the Last Minute Before 11 O’Clock; While at One Minute Past 11, the Firing Practically Ceased. 


t One . 
bd x - } ~ he 
rea fry) .- kW Mi 4 


ai ieioeamatinen 
sees 


1058-58 


Broken choractéy of records here monate great artillery activity - mostly American =~ 


a ad - a 


ait 
° . i » 
guns a t 1 o« , . 
‘ » 


ELECTRICAL EXPERIMENTER 


Graphical Record of the End of the War 


One minute before the hour: 
A GUNS “wiring 
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They are operated by the Engineers. 


One minute atter the hour. 
All guns silent 
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Last record, by Sound Ranging of Artillery activity on Americen front near the river Moselle 


tack of irregularities here iAdicate almost complete cessation of tiring 


Records-of this character are used not only to indicate activity as th this case but inorder to locate the positions of the enemy guns ftirin 9, the forgets and the 
caliber of the enemy guns - Sound kenging Sections similar to the one which 1dok this record are part of the Army Inteligence and ere maintzined 
in sutficrent numbers to cover the entire front - 





This Is a Reproduction of a 
Note That the Gun-fire Was 
Two Gun-bursts 


Appear on the right of the Chart at 11.01-01 and 11.01-025, Which Show Where a Boche Had Let Go a Few Seconds After the 11 O’clock 
Period When the Armistice Called for Firing to Cease. 


posts to set their instruments in the proper 
direction as given on the board. After one 
or two more rounds by the enemy gun, 
several or all of the posts might be in a 
position to give an accurate report of the 
direction as seen from these posts, and 
the calculating officer be enabled to obtain 
an ccurate intersection of the strings on 
the board and thus be able to report to 
the artillery the location of the gun which 
had been firing. In case of great enemy 
artillery activity when there was danger 
that all the posts might not be sighting on 
the same enemy gun, an electrical synchro- 
nizing device was employed which enabled 
the calculating officer to assure himself 


The Chart Above Shows How the Sound of 


a Gun Fired at ‘'G’’, Requires Different 
Lengths of Time to Travel to Various Loca- 
tions and How the exact Position of the 
Gun may Be Surveyed by Sound When Sev- 
eral Listening Stations Located at Say P1, 
P2, P3, etc., are Employed in Determining 
the Exact Arrival Time of the Sound From 
the Gun at Each of These Points. 


that all the observations were made at the 
same instant. This rendered it unlikely 
that different observers should report on 
different, guns firing at about the same 
time. 

_In directing the fire of the friendly ar- 
tillery the procedure was similar with this 
difference that it was the burst of our own 
shells on the ground in the case of ranging 
on a visible target that was observed and 





plotted or the burst in the air in the case 
of an invisible target. In this latter case 
known corrections could be worked out 
to permit of a burst at or near the invisi- 
ble target. 

A sound ranging section was similar in 
organization to the flash section except that 
there were fewer men (60-70), due to the 
fact that instruments took the place of 
living observers to a great extent. The 
“central” instrument recorded photograph- 
ically the time of arrival of-the sound of 
the enemy guns at a series of instruments 


at surveyed positions near the front line . 


and covering a length of about five miles; 
this instrument delivered automatically, de- 
veloped and fixed photographic records in 
less than a minute after the sound of the 
enemy gun reached the front line and this 
record could be interpreted by the use of 
quick graphical methods so that the posi- 
tion of the gun could be telephoned to the 
friendly artillery in about a minute more. 
The probable accuracy of the location could 
be estimated and also the caliber and target 
of the gun which had just fired; this and 
the fact that neither rain, fog or darkness 
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Stranger Than Any Fiction, 
Would Be the Tale That the 
“Sound Ranging” Experts of 
the “‘A.E,.F.’* Could Teli You 
lf They Wanted to, Regarding 
the Wonderful Hits They Made 
By Artillery. the Accom- 
panying Vlew Shows a Typical 
Hit on a Large German How. 
Itzer Several Miles Behind the 
Lines, From an American 
Gun, This Shot Having Been 
Fired From’ Information 
Galned by the Sound Ranglng 
Corps. The Enemy Gun Was 
Put Out of Commission, the 
Re-coil Cylinders Having Been 
Blown Off and Totally Dis- 
abling It. In One Case, a 
Rallroad Train Was Flred at 
Several Miles Behind the Lines 
the Train Being Completely 
Wrecked on the Bridge It Was 
Crossing at the Time. Due to 
Shell-fire. Not Only This, 
But the Location of Friendly 
Shell-bursts Could be Checked 
Up and Measured by the 
Sound Ranglng Experts and 
the Gunners Told in a Frac- 
tlon of a Minute, to Alter 
Their Range to the Right cr 
to the Left, Until the Shell 
Landed Squarely on the 
Target. 
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interfered with sound ranging were unique 
and valuable features of the service. Cal- 
culations were rendered difficult by great 
artillery activity tho they were not impos- 
sible except under actual barrage condi- 
tions. 

On the accompanying map the sound 
ranging central is marked S. R. 1, and the 
observing instruments are shown as circles 
lying equi-spaced along a circular arc, 
whose center lies near the groups of enemy 
artillery shown enclosed in the two irreg- 
ular areas, one of which was supposed to 
contain 26 and the other 49 active enemy 
batteries. The front line trenches ran 
about midway between these areas and the 
sound ranging instruments. In or near the 
trenches were two forward observation 
posts marked on the map as inverted tri- 
angles; at these posts observers were sta- 
tioned, whose duty it was to start and stop 
by means of electrical relays the photo- 
graphic mechanism at the central station 
whenever they heard the report of enemy 
guns whose positions it was desired to lo- 
Cate, 


(Continued on page 832) 
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LYING his Curtiss “Wasp” type 
triplane, with a 12-cylinder, 400- 
horsepower Curtiss motor, Roland 
Rohlfs, test pilot for the Curtiss 


Company, broke the world’s altitude 


record, when, at 
Roosevelt Field Sep- 
tember 18th, he 
reached the height 
of 34,610 feet, or 
more than six and 
one-half miles above 
sea level. On Sat- 
urday the 13th he 
had come within 
nearly 400 feet of 
this mark, but the 
flight was not offh- 
cial. 

The previous un- 
official record was 
33,137 feet, made 
last May at Villa 
Coublay, France, by 
Adjutant Casale of 
the French Army. 

Every precaution 
was taken therefore 
to make sure that 
ali official require- 
ments for a record 
were observed. A 
committee repre- 
senting the Aero 
Club of America, 
composed of Au- 
gustus Post, Secre- 
tary of the club; 
Sydney B. Veit, and 
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mouth and breathe thru the nose alone. 
If anything had happened to this oxygen 
apparatus I would have been a ‘goner.’ 
“At 31,000 feet the plane began to wobble 
in a way that, frankly, frightened me. It 














Rohlfs reached 10,000 feet in eight min- 
utes after leaving the ground. He flew 
as far as Riverhead, L. I, where a head 
wind made him turn about. When at the 
highest altitude he was above Lake Ron- 
konkoma, which is 
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from Roosevelt 
7 ) P. Field. 

ee ao Rohlfs made his 
flight after mos’: 
careful study of his 
problem, paying par- 
ticular attention to 
how much weight 
he could spare from 
his machine with 
safety. Rohlfs con- 
templated removing 
the ties) Bput 
changed his mind 
and left them on. 
By a judicious cast- 
ing off of nuts, bolts, 
wires, and fire-fight- 
ing apparatus and 
lessening his gaso- 
line supply to eleven 
gallons he reduced 
the weight of the 
machine by 100 
pounds. 


New World’s Rec- 
ord for Pilot and 
Passenger. 

A new official 
world’s altitude rec- 
ord for pilot and 


a oad 


Protessor C¢. Li 
Poore, Professor of 
Celestial Mechanics 
at Columbia Uni- 
versity, were pres- 
ent. The army was 
unofficially repre- 
sented by Colonel 
John D. Carmody, 
in €Om imam d at 
Roosevelt. Field; 
Major E. B. Lyons, 
in charge of flying 
at Mitchel Field, 
and Major Henry F. 
Miller. 

Rohlfs left the 
eround at 12:06 
o’clock and landed 
within twenty feet 
of his takeoff at 1:59. 


@ International Film Service 


Roland Rohifs, Who Broke the World’s Altitude Record. He Is the Test Pilot for the Curtiss 
Engineering Corporation, and Is Shown Seated in His Curtiss ‘‘Wasp” Machine Before the 
Start of the Flight Over Roosevelt Field, Mineola. He Ascended to a Height of 34,610 Feet, 
Establishing a New World’s Record. The Inset Photograph Shows Rohlfs Rising From the 


Ground for His Record-Breaking Flight. The Chart Below !s a Copy of the Official 
Barograph Record of Rohlfs’s Altitude-Breaking Flight. 
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one passenger was 
made at Dayton, 
Ohio, on September 
6, when Major Ru- 
dolph W. Schroeder 
climbed to 28,500 
feet in a Lepere bi- 
plane equipt with a 
400 horse power Lib- 
erty motor, accord- 
ing to announcement 
made recently by the 
Contest Committee 
of the American Fly- 
ing Club, which had 
charge of the recent 
New York-Toronto 
contest. The an- 
nouncement fol- 
lowed the homologa- 
tion of data and 


As he landed he stept out and handed the 
sealed barograph to Mr. Post. When the 
latter called out that the instrument showed 
a new world’s record the onlookers 
cheered. The barograph was then resealed 
by the Aero Club committee. It was shipt 
to Washington where it will be calibrated 
by the Bureau of Standards and subjected 
to the most detailed and exhaustive analy- 
sis and testing. Until the result of this 
examination is given out, the reading will 
not be recorded by the Aero Club as abso- 
lutely official. 

Rohlfs wore a suit of fur-lined clothing, 
and heavy felt mittens made by himself 
from material half an inch thick. Of the 
flight, he said: 

“At 20,000 feet, trouble began. I had 
to call on my oxygen bottle. This feeds 
air to my lungs thru a device something 
like a football nose guard. At first I tried 
drawing it in thru the nose and mouth, but 
this dried my throat and I had to shut my 


careened this way and that, and while do- 
ing so dropt 600 feet. I threw on more 
power and up it went again.” (The baro- 
graph markings showed the fall plainly.) 

“When I reached the ‘peak’ the ther- 
mometer showed forty-three degrees below 
zero. It took seventy-eight minutes to get 
this high and I spent another twenty min- 
utes trying to make the plane rise still 
higher. I used every trick I knew, but 
could not coax another foot of altitude 
out of it. I believe I attained the absolute 
top possible in this machine. 

“T noticed several peculiar things up 
there. Near the top I felt nervous twitch- 
ings in parts of my body. These were at 
several scars left by an automobile acci- 
dent several years ago. After my two 
other high flights my teeth ached severely 
and also my stomach. I guess I can count 
on the aches lasting about ten days more. 
They lasted that long when I went above 


. 30,000 feet before.” 
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barograph charts sent by Colonel Thurman 
H. Bane, Chief of the Army Airplane Engi- 
neering Division at McCook Field, Dayton. 

This new mark of 28,500 feet greatly 
surpasses the former two-man altitude rec- 
ord held by Captain Lang of the Royal 
Air Force, who ascended to 27,300 feet on 
January 2; 1919, in a 375 horse power 
English biplane. No official figures have 
been received in this country yet in regard 
to the reported altitude climb of Adjutant 
Casale, who, with one passenger, accord- 
ing to unofficial reports, broke previous 
records last June. Until official proof of 
this flight is received by the Contest Com- 
mittee of the American Flying Club, Major 
Schroeder’s record will stand as the world’s 
record for pilot and passenger. 

Major Schroeder’s new record is of in- 
ternational interest because it was made 
possible by the new airplane engine super- 
charger originated during the war but 

' (Continued on page 826) 
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HE annual Electrical Exposition 
held in New York was more resplen- 
dent than ever before, this year. It 
was discontinued during the war 
and, judging by the size of the 
crowds that visited the exposition this year, 
the public was pleased indeed to see once 
more on exhibit the latest advances in elec- 
trical wizardry. The exposition at New 
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every member of the family, from little 
Tommy Edison, Jr., up to old Grandad puff- 
ing contentedly on his old and tried “Meer- 
schauim.” What, between electrical wash- 
ing machines that wabbled around, or back 
and forth, including some that oscillated 
up and down, with electric lights shining 
thru their soapy depths, electrical sirens 
and powerful X-ray machines, together 
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that we have seen for some time. The hot 
soapy water was forced up thru and around 
the dishes in great fashion, and if any mi- 
crobes or bacteria could lift one of their 
hind legs after passing thru this scalding 
ordeal, well, they have got to show us, that’s 
all! We told mother and the girls about 
it as soon as we arrived home, and as soon 
as the mail order houses start selling these 


DISHWASHING 
MACHINE 


ELECTRIC 
VASE LIGHT 


ATTACHMENT 





At the New York Electrical Show, Which the Editors Visited, There Were Several Ingenious and More or Less Practical Electric Apparata 


Exhibited and Demonstrated. A Few of the More Interesting and Useful 


Things That We Noted There, 


Are illustrated and Described 


Herewith, for the Benefit of Readers Who May Not Have Had the Opportunity of Witnessing This Wonderful and Educational Electrical 


York was staged in the Grand Central 
Palace, a very handsome building and one 
that provided a commodious space for the 
beautiful display of the various apparata, 
instruments and. devices, which included 
everything imaginable from a_ specially 
sensitive micro-ampere meter, the needle of 
which indicated in millionths of an ampere, 
the current produced by applying your 
dampened finger to an iron nail and a one- 
cent piece—up to a ponderous electrical 
storage battery truck, or a complete elec- 
trical dairy, where the electrically operated 
vacuum milker was demonstrated several 
times each day. 

The accompanying illustration shows just 
a few samples of the hundreds of electrical 
devices exhibited and which appealed to 


Display. 


with wireless sparks and a few dozen other 
choice crashes and flashes thrown in for 
good measure, the electrically interested 
populace was thoroly entertained. Excellent 
band music was furnished afternoons and 
evenings during the week of the exposition. 
WHAT WE SAW AT THE SHOW 

A very clever vase light was demonstrated 
and what “got our goat” was why—out of 
100,000,000 people in America—some one 
had not thought of it before. It instantly 
converts any vase, no matter how big or 
small, into a beautiful electric lamp with a 
silk shade costing as much as you have 
money to buy yards of silk for. See Fig- 
ure 1. As we walked down the aisle, our 
attention was arrested by one of the most 
efficient looking electric dish washers 
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electric dish washers on the installment 
plan, I and Mike McStinchy, the chief clerk 
at the office, have promised ourselves one 
apiece. Take a shot at Figure 2. 

As we hove to, around the corner on 
one of the floors, we were almost “‘flabber- 
gasted” trying to count the total number of 
electric vacuum cleaners exhibited. There 
must ’a been a million of ’em! One par- 
ticularly large and interesting machine was 
being pushed slowly over a large Persian 
rug by a dusky demonstrator. “Some 
vacuum cleaner,” quoth we. Egad, we had 
the wrong family.this time! This machine 
(see Fig. 3) was an electric rug and carpet 
washer. When we got close up to it we 
saw that it had a rapidly oscillating serub- 

(Continued on page 815) 
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LECTRICITY is liberated in many 
apparently different ways. There are 
at least a dozen so-called ‘‘sources”’ 
of electricity which are mentioned in 
text books. It probably could be 
Shown that in every case in which elec- 
tricity is produced, the fundamental 
cause of the manifestation is the same. 
We have merely different ways of operat- 
ing on matter with the dissipation of some 
form of energy; and the electric charge 
or curreit is generated. This signifies the 
transformation of one form of energy into 
another, and, generally, the mechanism is 
reversible. For example, in the case of 
static electricity the influence machine may 
be used reversibly as a “converter” of elec- 
tricity or of mechanical energy,—that is to 
say as a generator or as a motor. When 
we hear of a “new” source of electricity 
we are curious to find out all about the 
mechanism of the source—as to its re- 
versibility, efficiency of energy conversion, 
applicability to the mechanical arts, etc. 
“Piezo-Electricity”, discovered by J. and 
P. Curie, is the name given, in 1881, to a 
crystal source of electricity. In this case 
electric charges of different signs are 
liberated on different surfaces of a crystal 
when mechanical stresses or vibrations are 
impressed on certain of its parts. The word 


piezo, pronounced p 1 € z o, is derived 
from the Greek piescin, signifying “to 


press”; hence “pressure” electricity. 
Crystals Which Evolve Electricity. 

Not every crystal is picso-clectrically 
active. Nature grows crystals, whether 
mineral or organic, in thirty-two differing 
classes of structure—of these, just twenty 
classes offer the necessary condition for 
piezo-electric activity. And this condition 
is asymuictry of structure or of molecular 
arrangement. While a very large number 
of crystals have 
the electric 
property, only 
comparatively 
few exhibit the 
phenomenon to 
a sufficiently in- 
teresting degree 
to warrant 
mention of it 
at this time. 


Amongst min- 
eral crystals 
quartz and 
tourmaline are 
the best known 
havine thie 
asymmetric 
structure — the 
molecules con- 
sisting of regu- 
lan “brieks’ , 
are staggered 
into a skew 
synpretry or 
spiral structure, 
In the case of 
the organic 
crystals, the 
moodle cu les 
themselves are 
aA Sy MINEeErIC, 
that is to say, 
they do _ not 
comprise “reg- 
lar bricks’’ 
ahey have, in 


BOILING DISTILLED 
WATER AND ADDING 
ALL ROCHELLE SALT 
IT WILL DISSOLVE 
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INSOLUTION MADE 
THE SAME AS IN -2- 
DROP SEED CRYSTALS 
MADE IN STAGE -1- 





*Research Jab- 
oratories of the 
American Tele- 
phone and Tele- 
graph Company 
and the Western 
Electric Com- 
pany, Inc. 





‘f 
= i ul Oy Pour\Hor 
jae ~< SATURATED 
3 SOLUTION IN 


ELECTRICAL EXPERIMENTER 


th 


ANY new and surprising things have 
come to light during the war. While 
the guns thundered in Europe, 

American scientists quietly went about 
their work, hatching out many new mar- 
vels, 

One of the most unique inventions—at 
least from the Experimenter’s standpoint 
—is the wonderful Piezo-electric effect of 
Rochelle crystals. In these, a veritable 
new gold mine has been opened to all 
experimenters. What these crystals will 
all do fairly staggers one’s imagination. 
Think of a simple salt crystal that will 
actually talk, that can be a telephone re- 
ceiver, and a transmitter combined, that 
will give as much as 100 volts when 
squeezed with two fingers, that will 
“‘sing’’? when current is supplied to it! 
And the best part is every one of us can 
make his own crystals and perform these 
experiments without having to buy this 
20th century electrical wonder—for as 
yet it can’t be bought, anyway! 

We consider ourselves fortunate to 
present our readers with a very compre- 
hensive article on the new invention by 
its inventor, Mr. A. McL. Nicolson. Many 
new uses will be found for the invention 
and we invite our readers to send us their 
experience for the benefit of all._—The 
Editors. 
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fact, little skew symmetries of their own. 
Both the mineral and the organic crystal 
exhibit their respective asymmetries as 
right- or left-handed skew structures. This 
is revealed in their power to rotate the 
plane of polarization of polarized light in 
corresponding right or left directions. 

We are, just now, more interested in the 
organic crystal since this type, comprising, 
as it does, the asymmetric carbon molecule, 
has proved to be more susceptible of large 
piezo-electric effect. Examples of active 
organic crystals are sugar, camphor, tar- 
taric acid, etc. 












TESTING WITH 
HYDROMETER 
AND THERMOMETER 


>GROWING THE TALKING CRYSTALS < 


Fig. 1. 
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Rochelle Salt Crystal Very Active 
Electrically. 

A crystal which is very active piezo- 
electrically is “dextro rotary’ sodium po- 
tasstum tartarate or Rochelle salt. 

Recently, the Research Laboratory of the 
American Telephone and Telegraph and 
the Western Electric Companies investi- 
gated the possibility of developing piezo- 
electric crystals. It was soon found that 
crystals of Rochelle salt would give good 
results if prepared in a special manner. 

Briefly, increased efficiency is brought 
about by the following conditions: 

1. Selection of particular habit of 
growth. 

2. Desiccation. (Preserving by 
hausting the moisture.) 

3. Development of the crystal into a 
composite polar structure. 

4. Application of static compression. 

5. Use of electric poles normal to each 
other. 

6. Application of torque. 

How the Crystals are “Grown”. 

Rochelle salt crystals are grown from 
nuclei or “seeds” of definite form. These 
are obtained by selection from crystal 
croppings spontaneously grown in a super- 
saturated solution of the salt (the formula 
is Na K Cy Hs On. 4He Oy; The solution 
should be made up of 8 parts Rochelle salts 
to 5.33 parts of water. The density of the 
solution at 50°C. is 1.33 and the nuclei 
from which large crystals are grown, are 
“planted” in the mother liquor when the 
temperature has dropped to 38°C. The 
crystal grows rapidly as the temperature 
of the liquor falls to that of its surround- 
ings. The seeds.are selected so that they 
are practically square shaped—the seed, for 
this purpose, must lie with its principal or 
optic axis in a horizontal plane. 

When a crys- 
tal is grown 
very rapidly— 
as by the tem- 
perature gradi- 
ent method de- 
scribed—it de- 
velops a com- 
posite structure 
termed by min- 
eralogists the 
“hour-glass”. 
Fig. 1 illustrates 
the entire pro- 
cess graph- 
ically. 

How the Crystals 
are Mounted 
Important use 

is made of this 

structure and 
its development 
is fully en- 
couraged. It is 
found that if 
the crystade 
when grown to 
the desired size, 
from 30 to 200 
grams, and 
when _ thoroly 
desiccated, or 
dried, develops. 
new and strong- 
er electric poles 
on its surface. 
The vertical 
walls, — sur- 
rounding the 
principal axis, 
form one pole 
while the two 
horizontal, or 
basal planes. 
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REMOVE SEEO CRYSTALS 
ON BLOTTER. 
DRY OVER LOW HEAT. 


MOUNTING THE CRYSTAL FO 
TRANSMISSION PURPOSES. 
GOLD BEATERS SKIN PLACED 
AROUND THE CRYSTAL 
FOR RECEPTION. 
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Appearance of Rochelle Salt Crystalis Made By the Author,—Undesiccated; Desiccated and 
Finally Dressed, Ready for Mounting in Clamp. 


together form the other pole. Beeswaxed 
tinfoils serve as electrodes when applied to 
the crystal. Since compression greatly im- 
proves the piezo-electric effect in these 
crystals an appliance shown in Fig. 3 called 
the “spring compressor” may be used. The 
appliance comprises a pair of aluminium 
plates connected together with powerful 
-springs. Thumb-screws are provided so 
as to apply 20 to 40 pounds pressure to the 


crystal. The compressor forms one pole, 
preferably the “grounded” pole of the 
crystal. The other is called the “girdle” 


pole, because fine wires may be stranded 
and wrapped around the crystal at its 
equator, making proper connection with 
the tinfoil coating there. 

The mechanically sensitive regions of the 
crystal are at the four corners of the 
“square’—on the ends of the two basal 
planes. Care should therefore be taken to 
have the crystal bear on these corners in 
the spring compressors. This is readily 
accomplished by filing the crystal on its 
basal planes so as to render it slightly con- 
cave on both crystallographic poles. 

An ordinary half round file is used, and 
the top and bottom faces filed in such a 
manner that the corners are _ elevated 
slightly; making them higher than the rest 
of the face. 

When compression is applied to the 
crystal an electric charge is imparted to 
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its poles—so that the girdle electrode be- 
comes plus and the basal planes, together 
(or the spring compressors) become minus. 
This electrification will leak away and when 
the compression is relaxed, the crystal poles 
will reverse the signs of the liberated 
charges. Great sensitiveness is also ob- 
tained if the crystal is subjected to torsion. 
A charge of several micro-coulombs and 
potentials exceeding 100 volts may be ob- 
tained by twisting the crystal with the 
fingers. 
The Crystals “Talk”. 


If, now, we reverse the process and apply 
electric potentials to the crystal poles, 
sounds will be enutted by the crystal due 
to its relative displacement. It will be 
found, if a small mirror be applied with 
wax to different parts of a crystal and its 
motions examined by projecting a beam 
of light reflected by the mirror to a screen, 
that the principal component of motion 1s 
one of tutsting. The crystal thus “wriggles” 
under electric stress and will enut tones 
in consonance with the potentials applied. 

Several interesting experiments have been 
performed utilizing one or other or both of 
the electrical and mechanical effects pro- 
duced by the piezo-electric crystal. We 
may first use the crystal as a transmitter 
or detector of mechanical vibrations or 
sound. A very convenient application is to 
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Above:—Crystal as a Phonograph Transmit- 
ter. Below:—As a Transmitter or Receiver. 


the phonograph. A needle may be inserted 
in a plate attached to one end of the crystal, 
fig. 2, so that, if held properly over a mov- 
ing record the needle will transfer torsional 
movements to the crystal, and correspond- 
ing electrical currents will be generated. 
The alternating potential generated by the 
crystal under these circumstances may be 
as large as 10 volts and the resulting cur- 
rent will be several microamperes. In the 
simpiest form of this experiment, electro- 
magnetic receivers of high impedance may 
be used to detect speech and music from the 
phonograph. Since the impedance of the 
crystal at acoustic frequency is about 300,000 
ohms, the impedance of the receivers used 
should be very high—at least a few thou- 
sand ohms. The crystal itself can operate 
several hundred receivers in series and par- 
allel. See Fig. 4. 

{nstead of using the phonograph to agi- 
tate the crystal transmitter, we can, by add- 
ing a diaphragm to the crystal, talk or sing 
against the diaphragm and thus excite the 
crystal to about the same degree that ob- 
tains with the phonograph record. Thus by 
singing against the diaphragm near a reso- 
nant frequency of the crystal housing, say 
at a frequency corresponding to “middle C” 
in music, or 256 cycles per second, we can 
generate an alternating current in the crys- 
tal of 20 microamperes and an open-circuit 
potential of 15 volts. The former may be 
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Fig. 4.—Circuit for Connecting Up 100 Teie- 
phone Receivers to Rochelle Salt Crystal 
Transmitter. Fig. 5.—Circuit for Crystal 
- Telephonic Loud-Speaker. Photo at Right 
Shows Several Varleties of Rochelle Crystals. 
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Fig. 3-A. How the Dressed and Mounted 

Rochelle Crystal Appears. The Diaphragm 

Is of Paper or Goldbeater’s Skin Stretched 
Around the Outside as Shown. 


AQT CDRETOOEDTDDRDLEDERDLOSTELICUDDDCCCORDRCLERUDBRTIURDD SBUDDE DL ONT MT TROL IGRECU IT TELCCORDCLLECRITNG ELINOR ETORDCOUIEREOTERECTOVPRRETERRROCE DER ELTCINATTONCELTONCLCOMDCIERDCEQMD OUT 2NCU FDO RCTUREPOOCG GC CUE CUCU TELE PERLUTEROLDUULELOMLOLTORDUTOCUCESECOR CECE! 


measured with a transformer, thermocouple 
and D. C. microampere meter, the latter 
with an electrostatic voltmeter. 

The diaphragm used is rather novel. A 
strip of gold-beater’s skin or even of paper 
(stiff bond) is wrapped around the spring 
compressors, holding the crystal, as in the 
first experiment, and metal bands tighten the 
strip on each of the two spring compressors. 
We now have a cylindrical diaphragm sur- 
rounding but not touching the crystal—yet 
conveying stresses to the crystal thru 


the spring compressors. The diaphragm, in , 


order to be effective, must be corrugated as 
shown in Figs. 3 and 3A. This is done 
very readily by twisting the bands holding 
the diaphragm in opposing senses prior to 
its stretching and tightening. Usually a sep- 
arate and removable appliance is used to 
perform these operations on the diaphragm. 

Vibrations, due to sound waves, proceed 
from the cylindrical diaphragm thru the 
spring compressors, to the enclosed crystal. 
The crystal, when it is disturbed by the vi- 
brations, converts these mechanical effects 
into corresponding electrical charges or 
currents, which may readily be detected in 
the receivers placed in the circuit. 


Crystal Transforms Electricity into 
Speech. 

But, as shown above, another interesting 
function of the crystal is that of a receiver 
of electrical oscillations. If we impress an 
alternating potential on the crystal poles 
and use the transmitter construction just 
described, then the crystal, itself vibrating 
under the electric stresses applied, will im- 
part axial and torsional vibrations to the 
cylindrical diaphragm. Thus, corresponding 
acoustic effects will be produced which may 
be heard considerable distances away from 
the crystal receiver. 

This experiment, using the crystal as a 
receiver, may be performed in different 
ways. Most simply, a carbon microphone 
may be applied as transmitter. This is 
shown in Fig. 5 with a local battery and 
high ratio transformer, which matches 
fairly well the low impedance of the local 
microphone circuit with that of the high 
impedance crystal. In this arrangement the 
crystal operates as a “loud speaking’ tele- 
phone and may be heard several hundred 
feet away. 
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Some Excellent Rochelle Salt Crystals 

Some of These Crystals Have Been ‘Grown’ 

Editors Have ‘‘Grown”’ Some Crystals Several Inches in Length Very Successfully, Fol- 
lowing the Author’s Instructions. 
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Fig. 6. Circuits for Connecting Speaking 
Crystal, Vacuum Tube Amplifier and a Sec- 
ond Crystal as a ‘‘Loud-Talker.’”’ 
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Fig. 7. Above:—Stress Applied to Quartz 


Produces Electric Current 

of Polarity Indicated. Rochelle Salt Cry- 

stals Act Similarly. Below:—Dressing of 
Crystals for the Girdle Orientation. 


Crystal at ‘*W’’ 


WWW.americanradiohistorv.com 


“Grown” 


December, 1919 


‘ VUANCU OT AOUERUCU LAU ESEU CHUL OQUEEU USE U EDU ECE CU OCDE ESTE CUE EE OUE CAPE EASE EE UEU TTPO EEC E PED RUUD GLACE CTE 0 CEE OCT ECTS 01 SUE eA TA OT NUTT ANTE MTT OU GUAT TAA OTE AT UU TUGEL TED OSG UA OUT UEDU EL EECEE QUEL BUT EEEE COU CUE CVDAEUDLT UDOT ETL AUE OUD SOTA OUODA LETT ET LELAT TOUT ONATT atte 


fe 


by the Author from ‘Seed Crystals.” 
as Large as Two feet and More. The 
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‘Another experiment is the use of crys- 
tals at both ends of a line. In order to in- 
crease the detecting and emitting effects of 
the piezo-electric crystal, the vacuum tube 
amplifier may be used. Fig. 6 shows a crys- 
tal transmitter, a crystal receiver, and an 
intervening two-stage vacuum tube repeater 
or relay. Speech and phonograph effects ap- 
plied to the transmitter may be heard pro- 
ceeding from the crystal receiver, with suf- 
ficient volume to fill a large auditorium. 
Under these conditions, if the crystal re- 
ceivcr is placed nearer than a few yards 
from the crystal transmitter, the receiver 
will sing to the transmitter. This well- 
known phenomenon in ordinary telephony 
is known as “howling” and is due, of course, 
to the presence of local free energy, of bat- 
tery or amplifier, which will maintain cir- 
culatory oscillations of the acoustic and 
electrical effects. 

At present the efficiency of these crystals, 
as defined by the ratio of the output to the 
mput, 1s not high. This is principally be- 
cause of the difficulty of associating a per- 
fect housing with the crystal. The housing, 
is, of course, necessary in order to trans- 
late vibrations to or from the crystal. The 
efficiency becomes greater only when the 
frequency of the applied vibrations is close 
to that of the natural frequency of’ the 
combined crystal and its housing. Hence 
the comparatively large values of the al- 
ternating currents and potentials generated 
by the crystal when it is operated near any 
of its resonant frequencies—for, it may 
have several modes of vibration. 

Some day it may be possible to pick up 
a pebble from the beach, place it to the ear 
and listen to voices spoken to another peb- 
ble found on some other shore. 


[As transmitters and loud-talkers, these 
crystals produce remarkable results and the 
amateur will be well repaid by his results, 
provided he follows the instructions given 
in this paper. As detectors for wireless 
telegraphy, however, they are practically 
valueless, if used in the regular way. Per- 
haps some amateur may some day hit upon 
a scheme which will produce the much- 
looked-for perfect crystal—En1ror. | 
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Electric Sign With Indirect Lighting 


The accompanying illustration of an elec- 
tric sign, and which is mounted on the 
north side of 73rd Street and Broadway, 
New York City, involves a new departure 
of electrical advertising displays of this 
type. Instead of outlining the forms of 
the letters on the sign with electric light 
bulbs or illuminating the entire sign by 
indirect or flood lighting, reflected on to it 
from long reflectors placed at the sides and 
at the top, as is quite common practice, the 
Ictters themselves in this new sign form 
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One of the Newest Wrinkles in Electric Sign 

Design Is That Here Shown. The Letters 

Stand Out in Black Relief Owing to the Ar- 

rangement of the Lamps, Which Are Placed 

in Back of the Hollow Letters, as illustrated 
in the Sectional View. 
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the reflecting troughs, in which the lamp 
bulbs are mounted. The inside surfaces of 
the hollow letters are painted white so as to 
serve as reflectors. The lights are sup- 
ported at a short distance from the sign 
itself by means of iron rods as shown in 
the detail illustration herewith. In this way 
the letters seem to stand out in relief on 
the face of the signboard, and give a very 
pleasing and mysterious appearance indeed. 
The effect is much the same as that ob- 


o 
Aviators 
Many ingenious devices as well as mov- 
g pictures and electrical chart boards, and 


pecially illuminated maps, were devised 
id employed in training American aviators 


iring the World War. Some of these 
1 ndered such excellent service and gave so 


ich promise that they have been retained 
d improved upon for utilization in the 


“Casting 


A new type of rotor with cast winding, 
lich has been recently designed by one 
the leading electrical concerns, presents 
w features and improvements worthy of 
Hee: 


Phe bars and short-circuiting rings com- 
sing the windings employ the same mate- 
l and are cast in a single operation. With 
» windings thus made a solid unit, rigidity, 
rability and better balance is produced. 
ve cast winding from an electrical point 
view also insures uniform cross section 
d union between the bars and the end 
igs. This has become a factor in elimi- 
'|ting operating difficulties due to open- 
‘cuiting of joints between bars and end 
f ngs. 

Holes bored radially thru the cast end 
ings give effective ventilation for rotation 
1 either direction. 

The new cast winding rotor is said to 
xe especially effective on induction motors 
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regular aviation training schools of the 
Army and Navy Departments. One of the 
most difficult things which the military or 
naval aviator has to learn is to shoot accu- 


rs, | rm f LZ. Rant iz 
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rately while flying in the air. To the lay- 
man this may sound quite simple, but it is 
far from being such, and the experts who 
train aviators for this duty know it. 
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of the Squirrel Cage type. 
The illustration shows a 
sectional view of the cast 
rotor. 
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The American’ Electrical 
Manufacturer Is Always 
Intent Upon Producing Ma- 
chinery in Large Quanti- 
ties and One of the Latest 


Departures in This Direc- 
tion is in the Form of a 
‘‘Cast”’ Motor Winding. 


This Particular Cast Motor 
Winding Is a Squirrel-Cage 
Rotor for an Alternating 
Current Induction Motor. 
Not Only is This Idea Me- 
chanically Advantageous, 
but !t Is Also Said to be 
Very Superior in the Elec- 
tric Efficiency Achieved. 
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Eack year sees more 
and nore the mechanical 
manuiacture of such 
parts of machinery as this. 
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tained when looking at an ordinary photo- 
graph, and then viewing a_ stereoscopic 
photograph of the same view or object 
with the aid of a stereoscope, when, of 
course, the images on the photograph ap- 
pear to stand out in bold relief. 
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Imstructed om Electric Chart 


One of the methods used for instructing 
the soldier aviators in whgch electricity 
played its part is here presented. The 
bright spots indicate the positions of small 
incandescent lamps behind the screen on 
which the airplanes appear in various flying 
attitudes. These were all flashed on for 
the picture, but ordinarily are not visible. 
Aiming and firing practice 1s accomplished 
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Clever Electric Chart Board for Instructing 

Aviators in Firing at Enemy Planes. After 

the Dummy Machine Gun Has Been Sighted, 

the Lights Are Flashed On and the Gun Is 
Checked With Them. 


QPDUDTDDDDERDORTTRADRORDRT ETOP RUDE ORSTENURRRDR TT OCT UEDA TAAUDOMDETISE MRED MODAL OTMTE LITE DSQ CURR OR LEPROMTE PU DUSE EOE EDOPTE TEEGATE OD eagee eta 


by sighting a dummy machine gun at the 
position ahead of the plane, so that the 
time of travel of the bullet will be the same 
as that of the plane, and therefore it will 
reach a vital spot. After the sighting 1s 
completed, the lights are flashed on and the 
gun setting is checked by them. The three 
spots indicate the correct setting of the gun 
for various plane speeds of 75, 100 and 125 
miles per hour. 


Motor Windings 
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London, England, Has Started on a New Road to Fame— 


ELECTRICAL EXPERIMENTER 


loy the INilowatt 


world, but here comes a cable 
from London telling of the 
popularity accorded to a new 
fad in the English city—that of 
electrically tattooing a perma- 
nent complexion or blush on 
the face. The report goes on 
to say that the pallid and sal- 
low faces of London women 
are being permanently bright- 
ened and given a rosy tint by 
expert tattooists, whose electric 
needle applications can be 
graduated to suit any physiog- 
nomy, and further, that the tat- 
tooists report they have never 
done such a thriving and prof- 
itable business among women 
as now. 

Howsomever, and be that as 
it may, our artist has depicted 
in the accompanying illustra- 
tion one of London’s fair dam- 
sels receiving the electric tat- 
tooing treatment for a perma- 
nent rosy complexion. Such 
an outfit comprises an electric 
tattooing needle operated from 
a battery and supplied with 
current thru a flexible wire, 
while a small rubber tube leads 
thru the needle proper to which- 
ever complexion is selected by 
the customer. In some of 
these tattooing needles the col- 
oring pigment is contained in a 


. . | = 
Making Wamen Beautiful oy Elecinis Tatieaing! A Per Small hollow. chamber onthe 
Gwendolyn, for Six Bits. base of the needle itself. We 
presume this fad will cross the 
We have aJways been under the impres- ocean and become a new art on Broadway 
sion that the English women were blest —the lane of many brilliant accomplish- 


with one of the finest complexions in the 


ments, the least of which is Beauty. 


Drill Bores Square Hole 


Did you ever have a dream of a drill that 
would bore a square hole? All of us have 
at one time or another, perhaps. An 


auger to bore square holes has at last been 
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A Round Peg Does Not Fit a Square Hole—But This Inventor Has 
a Circular Drill That Bores a Square Hole. - 


invented by Carl H. Schmidgall of Peoria, 
Ill. The simple tool. works its way by 
rotary motion thru wood, iron or stone. It 


is really five augers in one—four little 


conical rotary cutters 
milling out the cor- 
ners of the square 
after the main shaft 
has bored a_ round 
hole. Drilling a square 
hole thru a one-inch 
piece of marble by 
present methods takes 
four hours or more 
ot careful work by a 
skilled man. The new 
invention does it in 
five minutes. There 
are only a dozen parts 
in the machine, and, 
according to experts, 
it can be manufac- 
tured at a compara- 
tively low price. A 
simple variation in 
the shape of the cut- 
ters makes _ possible 
the boring of holes of 
many different shapes. 


Mr. Schmidgall has 
been working on his 
invention since he was 
twelve years old. He 
is now twenty-nine, 
and operates the big- 
gest hand-made tool 
shop in Illinois, out- 
side of Chicago, 
Master _ mechanics 
from all parts of the 
United States: have 
recently visited his 
shop to look at the 
square hole auger. 
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HANDLESS, HE USES TELEPHONE. 


In the latest bulletin as issued by the 
American Red Cross we come upon the 
remarkable story of a man whose arms 
were amputated midway between the el- 
bows and wrists. The best way to tell his 
story perhaps would be to quote directly 
what this man has done and is doing: 

“At the time of the accident the oscalcis 
was removed from my left heel with tendon 
of Achilles. A brace made of steel, leather, 
and felt is a substitute for the tendon of 
Achilles, and with it I can walk several 
miles every day with ease. I frequently 
walk five miles just for the joy of walking. 

“I have the following implements, each 
of which has a fitting that is an exact dupli- 
cate of the butt ends of the hooks. These 
hooks and the implements fasten into the 
wrist plates of the artificial arms with a 
spring catch, so that I can release either 
or both hooks and insert the other imple- 
ments at will:—Knife, fork, and spoon for 
eating; hair brushes; tooth brush; whisk 
broom and hat brush; blacking brush for 
shoes; Gillette razor and lather brush; 
tooth-pick; fountain pen; match-holder; 
telephone-holder. 
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Without Hands—He Uses Telephone. A 
Striking Example of the “Reconstruction” 
Work on Crippled Soldiers Being Performed 
by the Red Cross Hospital Experts. Soldiers 
Without Arms or Minus Perhaps One or Both 
Legs, Are Being Trained to Do Most Every- 
thing Any Normal Man Can Do. They Are 
Taught Clerical Work, Drafting, Painting, 
and Many Other Arts and Trades. 


“On the dressing table in my bedroom, I 
keep a pair of extra long hooks with which 
I put on and take off collar and necktie. 
The remainder of dressing and undressing 
is not with the standard hooks which are 
not long enough to reach collar button at 
throat. I button the collar at back of 
neck before I put the shirt on. I dress in 
about twenty minutes and undress in about 
half that time. Shaving takes from twenty- 
five to thirty minutes, depending on condi- 
tion of razor. I do this entirely alone, 
washing and drying face afterward, taking 
the razor apart and drying it and changing 
razor blades when they are dull. Brushing 
hair and clothes, attending to teeth, and 
shining shoes are simple matters. 

“I meet with little difficulty in telephon- 
ing, or the ordinary routine of desk work. 
Have been receiving good living wages for 
more than twelve years. 

“About four years after my accident, I 
married one of the several nurses that 
helped care for me in the hospital. We 
have four children.” 

Thus the great work goes on—every day 
sees new and more remarkable develop- 
ments in helping the lame to walk and the 
sick to get well. 
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The thousands of own- 
ers of small soda water 
stands all over the coun- 
try annually lose hun- 
dreds of dollars due to 
people helping themselves 
to the various drinks when 
the proprietor is convent- 
ently absent. To mitigate 
this loss to the owners of 
soda water stands the in- 
ventor, Mr. Charles F. 
Scarborough, has brought 
out a clever, electric 
alarm which is combined 
with a bottle-cap opener in _ 
the manner here shown. 

The alarm apparatus 
comprises a dry cell bat- 
tery and bell mounted in 
small box, which can be 
placed out of sight so far 
as the customers are con- 
cerned. A flexible duplex 
wire or cable leads from 
the alarm box to the bot- 
tle-cap removing device. 
This cap remover com- 
prises two distinct and 
thoroly insulated metallic 
rings which are connected 
to the bell circuit. If the 
circuit is closed as would 
be caused by a piece of 
metal coming in contact 
with the two metal fingers 
of the cap remover, then 
it will sound the alarm. Such soda bottles 
are usually opened up by a regular cap- 
remover and to make sure that the person 
desirous of stealing a drink, will use the 


ELECTRICAL EXPERIMENTER 


767 


Water Bottle Alarm 


frm ms om 
NORMAL | 
POSITION 
OF BOTTLE 
OPENER > 


3 


An Electric Soda Water Bottie Alarm, Which Has Recentiy Been Patented. 
tacts Fitted in an Insulating Handie, Which, When Short-Circuited by the Metai Cap cn the Soda Bottle, 


mod A 


WHEN SHORT GIRCUITED BY | 
METAL BOTTLE CAP. BELL RINGS 
r — 





« 





it Comprises Two Electric Con- 


Wiil Cause the Beii to Ring. 


electrified bottle opener, this is placed in as ° 


conspicuous a position as possible as the 
illustration shows. He grabs the cap re- 
mover, and the minute that it is placed 


in contact with the metal cap of the bottle, 
the circuit is closed—the bell rings, thus 
notifying the proprietor that he has “cus- 
tomers’. 


Stuccoing Houses by Electricity 


A recent house-finishing development is 
a motor-driven stucco machine by which 
the material is applied by projecting it from 
the machine by centrifugal force set up by 
revolving spider blades. The manufac- 
turers of this device state that by. apply- 
ing the stucco in this manner, a skin, or 
enamel, is formed, making an outside coat- 


With This Electric Stuccoing Machine, An 
Operator Can Project 350 to 450 Square Feet 
of Stucco Finish Per Hour Against a Concrete 
Wali. An 8 Room, Two Story Frame House, 
Was Completely Stuccoed in 2t Hours, 





ing which is impervious to moisture. As 
an instance of the speed at which the ma- 
chine works it is said that an operator with 
a helper to supply the material can project 
350 square feet an hour against hollow tile, 
brickwork or concrete blocks, and a tritle 
less against such material as metal or wood 
lath. The equipment is light in weight, 
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being used for the 
frame and tool steel for the revolving 
spider blades and automatic feed. The 
weight of the motor, therefore, represents 
the greater part of the total weight of the 
machine. An auxiliary hopper ts provided 
by which pebbles, crushed granite and simi- 
lar materials can be effectively thrown into 
the stucco base. 

All of the work on an eight-room, two- 
story frame residence, including piazza 
posts, Was accomplished with one machine, 
and the actual running time of the ma- 
chine in completing the entire contract was 
just 21 hours. The lapsiding was not re- 
moved, but is covered with a saturated 
felt paper, against which was nailed the 
metal lath and the stucco then applied. The 
metal lath was completely imbedded with- 
in a projected depth of 58”, and after 
being roughly floated, the white stucco 
finish effect was projected with the ma- 
chine. 

The following will be found a conserva- 
tive average estimate of stucco projected 
by this clever machine. 

Against a poured concrete base, a coat of 
stucco from %” to %”, an operator should 
project 350 to 400 square feet per hour; 
against unpainted brick, hollow tile, con- 
crete blocks, and like materials or con- 
struction from 300 to 350 square feet per 
hour; against Bishopric Board and like 
wood, lath backing, in filling up the keys 
and projecting as above, 300 to 350 square 
feet per hour; against Gypsum Plaster 
Board and other like materials from 400 
to 450 square feet per hour. 

Against Metal Lath furred out 4%” with 
a backing of building or tar paper applied 
to a sheeted surface or studding, 350 to 450 
square feet per hour. 
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IS Tinh, MOON A DEAD WORLD? 





USPICIONS that changes are con- 

tinually taking place in certain sur- 

face markings of the moon have 

been held for many years and as the 

face of our nearest neighbor and 
satellite is scanned more carefully from 
year to year with telescopes of high power 
these suspicions are being confirmed, 
rather than disproved, by many diligent 
and careful observers. 


It has been estimated that at an elevation 
of about one mile above the surface of 
the moon the density of its atmosphere 
is only one ten-thousandth that of our 
own atmosphere at an equal elevation. It 
is, therefore, impossible for water to exist 
in the liquid form on the moon at moder- 
ate elevations, tho it may exist in the form 
of water vapor, hoarfrost or snow. 


Comparatively recent researches of Very 
indicate that the highest temperature to 
which the surface of the moon 1s heated in 
the middle of the long lunar day, equal 
to fourteen of our own days in length, 
is probably about 200° F. During the long 
lunar night the heat rapidly escapes ow- 
ing to the extreme rarity of the lunar 
atmosphere and within a few hours the 
temperature probably drops far below zero 
and at the lunar midnight may approach 
closely to the absolute zero of interplane- 
tary space or —473° F. 


If there were no other causes to pro- 
duce changes in the lunar surface mark- 
ings, it might be expected that these great 
extremes of heat and cold alternating peri- 
odically would register their effect upon 
the face of our satellite, 


The evidence of change in the appear- 
ance of lunar features, aside from the ex- 
pected and periodic changes due to varia- 
tions in the lunar phase and altitude of 
the sun, which are of course not changes 
in the markings themselves, is to be found 
chiefly in connection with the more minute 
markings such as the crater-cones and 


(Continued on page 820) 


SIMA 


An Enlarged View of the 
Moon Taken by Ritchey 
With the 40-Inch Yerkes 
Refractor Showlng Ray Sys- 
tem of the Ring Plan Tycho 
(to the South), and of 
Copernicus, One of_ the 
Most Conspicuous and Mag- 
nificent of all Lunar Fea- 
tures (to the Northeast, 


Near the Lower Rim of the 


Photo). The Dazzling 
Whliteness of the Southwest 
Quadrant of the Moon Con- 
trasts Sharply With the 
Dark and Comparatively 
Smooth Marla or Seas 
the North and East. The 
early Enclosed Sea, Mare 
umorum, is Shown Near 
the Center of the Eastern 
Rim of the Photo. Its Area 
ts Approximately 50,000 
Square Miles. The Walled 
Plain Gassendi, on its Bor- 
ders. 55 Miles In Dlameter, 
is One of the Most Beauti- 
ful Telescople Objects on 
the Lunar Surface. A Lu- 
nar Mountaln Range, the 
Riphaean Mountalns, Is 
Shown a Little to the North- 
west of the Mare Humorum. 
The Highest Peak is About 
3,000 Feet_Above the Sur- 
rounding Reglon, Which is 
a Very Moderate Lunar 
Elevation. This Is One of 
the Least [mportant Lunar 
Mountain Ranges. Close to 
This Mountain Range Is the 
Little Crater lEuctldes, 7 
Miles in Dlameter, One of 
the Most Brilliant Objects 
on the Lunar Surface; the 
Reglon Surrounding the 
Crater is Equally Brilliant. 
The Ray Systems of Tycho 
and Copernicus are the 
Most Consnicuous of These 
Peculiar Markings Which 
are Found Assoclated With 
a Number of Other Lunar 
Craters. According to Prof. 
W. H. Pickering, Who Has 
Very Carefully Observed 
Them Under Excellent Ob- 
serving Conditions. the Rays 
of Tycho do not Come From 
the Center of the Crater, 
But Orloinate In a Num- 
ber of Minute Craters That 
Lle on the Outer Rim; 
While the Rays of Coperni- 
cus Origlnate in Crater- 
lets Lying on the Inner 
Slopes of the Ramparts, 
Ascend to the Summit and 
then Spread Out Over the 
Surrounding Mare in Feath- 
ery Streaks. 
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HOATOMAAI AMT 


Photograph of the Moon Taken with the 
60-Inch Reflecting Telescope of the Mt. Wil- 
son Observatory Showing Regions of Alba- 
tegnius and Hipparchus, This Photograph of 
the Moon Shows All the Varleties of Walled- 
Plains, Ring-Plains and Craters as Well as a 
Number of Conspicuous Clefts and Rills. Al- 
most Exactly at the Center Is the Walled- 
Plain Albategnius, 65 Miles Wide, and Adjoin- 
ing It on the North Is the Walled-Plain Hip- 
parchus Nearly 100 Miles Wide. This Is One of 
Many Walled-Plains That Clearly Show Signs 
of Wreck and Ruin. Note the Superimposed 
Craters of a Later Origin. Just to the North- 
east of Albategnius Is the Great Walied- 
Plain Ptolemaeus, 115 Miles Wide. In Its 
Interior to the Northwest Is a Very Con- 
spicuous Little Crater 4 Miles in Diameter. 


Almost Due North of Ptolemaeus Is_ the 
Typical Ring-Plain Herschel, with a Ram- 
part Rising Nearly 10,000 Feet Above a Dusky 
Floor From Which Rises a Central Mountain 
Peak. The Rampart Is Symmetrically Ter- 
raced Both Within and Without. To the 
Northwest of This Ring-Plain Is a Deep Lu- 
nar Valley About 80 Miles Long and in Places 
10 Miles Wide. South From Ptolemaeus Ex- 
tends a Long Chain of Great Walled-Plains 
Reaching to the Southern Border of the 
Photograph, Near the Western Border 
Which Marks the Terminator Appear Ring- 
Plains and Craters in the Greatest Profu- 
sion and the Harsh, Black Lunar Shadows 
Are Very Conspicuous. The Distinction Be- 
tween Walled-Plains, Ring-Plains and Cra- 
ters Becomes Clear From a Careful Study of 
This Photograph. 
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Wide World Photos 


The World’s Great Satellite at Closer Range Than Ever Before Seen by the Eyes of Man Was Made by the New Hooker Telescope of 
Mount Wilson Observatory of the Carnegie Institution of Washington, Just Installed, and Was the First Taken After the Telescope 
Went Into Commission. The Picture in Detail and Definition Is Superior to Any Hitherto Made. The Mirror of the Telescope, the 
Largest Yet Constructed, Is 100 inches in Diameter. The Scale of the Illustration Is About One Hundred Miles to the _ Inch, or a 
Little Less Than Eight Feet to the Moon’s Diameter. The Mountains Above and to the Left Are the Lunar Apennines; Those on the 
Left Below the Centre Are the Alps. Both Ranges Include Many Peaks From 15,000 to 20,000 Feet in Height. The Ring-like Formations 
Are the So-Called Craters, Most of Them Far Larger Than Anything Similar on the Earth. In the Upper Right Corner Its Copernicus, 
About Fifty Miles in Diameter. The Largest of the Conspicuous Group of Three Just Below the Apennines Is Archimedes, and at the 
Lower End of the Alps Is Plato. Attention Is Called to the Long Sunset Shadows Cast by the Isolated Peaks on the Left, and the 
Shadows Cast Within the Craters by the Crater Shells Can be Fy Seen. The Central Portion of the Picture Is a Vast Plain, the 
are Imbrium. 
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Training Women Sulb-Station Operators 


Sister and Auntie Go to the Electric School—It Happened in 
““Parallel’”’ 


Dynamos and Motors, and How to 
Is; What to Do When a Circuit-Breaker 





Boston—and Learn All About 


Alternators; 
“Opens’’; Yes, 


What a Synchronous Motor 
They Learned Easily, Says 


Their Instructor. 


The accompanying illustration shows 
women substation operators being trained 
at one of the power stations of the Edison 
Electric Illuminating Company of Boston. 
We do not usually associate electrical dia- 
grams, circuit breakers, dynamos and stor- 
age batteries with women operators, pos- 
sibly because we are not used to them, and 


being used to anything is mostly nothing 
more nor less‘than a habit. As we become 
used to these newer adventures of the fair 
sex in the electrical and mechanical 
branches of applied science, we shall, after 
a while, think nothing of it. Women sub- 
Station operators have served faithfully and 
well in many power stations in England 


during the war, and undoubtedly will con- 
tinue to serve in these capacities. It is a 
common practice both in this country and 
‘abroad for all women operators running 
power houses and substations to wear 
modified overall suits, so as to eliminate the 
danger of loose clothing being caught in 
any moving machinery. We know that 
women’s minds are very subtle and quick 
to respond, and moreover they are eager 
and quick. to learn, in any trade or art 
which they may set their minds on. We 
therefore presume that the serious-faced 
students of electric power house matters 
shown in the accompanying photo have 
graduated into full-fledged switchboard and 
dynamo operating experts. 


Ye scribe, having spent several long and 
patient years in power houses, -pauses to 
philosophize on the mental equilibrium of 
the lady switchboard operators and dynamo 
tenders at the psychological moment when 
about steen thousand amperes charge over 
the line on a “dead short,’ and “blows” 
the breakers and perhaps the dynamos, too, 
with a roar like a young Niagara and 
flashes of fire like Pain’s fireworks on the 
Fourth of July at Brighton Beach. And 
that is not all, for when a large steam main 
goes blooey and starts spitting out several 
hundred cubic feet of super-heated steam 
per second into the power room, they will 
think the end of the world has surely 
come; as the station fills up with steam 
accompanied by a deafening, seething roar 
as the steam escapes. But probably they 
will get used to these things the same as the 


‘male operators, and after one good imnitia- 


tion or so, never mind such little things as 
a 500 per cent overload short-circuit on the 
main generator bus-bars. We said “prob- 
ably.” But who can tell? 


Two ite Fliers INilled by Live Wire 


Two boys came to their death recently | 


at Winsted, Conn., as a result of contact 
with a high tension electric wire carrying 
Z2000 volts. Edward Isaacson, Jr., 13 
years old, and his cousin, Walter Lindblad, 
also 13, were flying a kite on the elder 
Isaacson’s farm when the kite caught in 
the electric wires atop a 50-foot steel 
tower. 


The boys tried to disengage the kite 
and failing climbed the tower. Young 
Isaacson touched one of the wires carry- 
ing the heavy voltage and was thrown 
across the feed wire, dying instantly. Lind- 
blad tried to assist his cousin but the cur- 
rent coursed thro his body and hurled him 
to the ground, where he was picked up 
dead. 


The accompanying illustration shows 
how the current past thru the victim’s 
body to earth. On such high tension lines 
all you have to do to get electrocuted is to 
touch one “live” wire; there is always a 
cross current or leak current somewhere 
which will complete the circuit as soon as 
this act has taken place. It is not safe to 
touch one rubber covered wire of a 2,500- 
volt feed circuit, let alone a 22,000-volt 
line. The electric chair requires only 1,800 
to 2,200 volts to electrocute a man, and if 
you bear in mind that people have been 
electrocuted by touching a circuit carrying 
as low as 110 volts, then you will be ex- 


FIRST BOY TRYING TO 
DISENGAGE KITE FROM 
HIGH TENSION FEED WIRE, 


KILLED BY CURRENT AND 
THROWN TO GROUND 
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THIS BOY ATTEMPT- 
ED TO RESCUE HIS 

COUSIN, WAS SHOCK: 
ED AND INSTANTLY 
KILLED, BEING ALSO 


ROUND 


N 





} 
| 


5 


| 


i 
i 
I 





tremely careful about touching any wires. 
Yf you are not the electrician who is fa- 
miliar (understand that word) with the 
wire or pole in question, leave it alone! 
It may spell death. Electricians included. 


Don’t Fly Kites Over High Tension or Other 
Electric Wires. If the String Drops on the 
Wires, Even if Dry, You May Be Severely 
Shocked or Killed. Don’t Touch the String— 
Leave It Alone. « 


How Many Volts Kill? Sometimes 110 Volts 
Will Kill; 500 Volts (Trolley Lines) Liable 
to ‘Jar’? You to a Fall; 1,000 Volts—DAN- 
GEROUS! 1,500-2,000 Volts—FATAL. (1,800- 
2,200 Volts Used in the “Electric Chair’’. 
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mateur Magician 


By JOSEP Hl. MRAUS, Jr. 


THE MAGIC BELL. 
ROFESSOR HARGRAVE was 


known to all magicians as the orig- 
inator of many ingenious tricks and 
sleight-of-hand passes and _ consc- 
quently aroused a fceling of consid- 
erable jealousy among others in the same 
field of work which he himself was en- 
gaged in, When, however, he made ar- 
rangements to publish broadcast those of 
his more spectacular tricks, the Magicians’ 
Council, an order of the “Black Art,” as 
that science is known, attempted to stop 
him, but their efforts were fruitless. 

By special courtesy this publication has 
secured his consent for placing some of 
his works before the public in such a way 
that the lay readers who are the least 
handy with tools can construct apparatus 
to duplicate his marvelous feats. With 
this end in view not only the ‘‘gift of gab,” 
or magicians’ “patter,’ as it is sometimes 
called, is given, but also the constructional 
data are given. Let us attend one of Prof. 
Hargrave’s performances. 

“Good-morning, ladies and gentlemen,” 
ventured Professor Hargrave, as he stept 
onto the stage in a recent perforsmance at 
one of our largest theatres, “Evening, did 
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9 : sé 
you say?” he continued, “Oh, yes, to be the «mystery Bell”—The Magiclan Shows That the Bell as Well as the Hook Upon Which 
sure it is, how absentminded I am. Well, It Normally Hangs, Including the Stand Separating the Bell, Are All Separate and Inde- 
what shall be your pleasure? This?” as poceer piece pane ae Aa Maes re Perce Bee ee to ass, ae When the Bell 
: : : s Replaced on the Stand an ombine i e Stan upport, It Taps Out the Answers 
he pointed to a beautiful bell hanging on to Various Questions Asked by the Audience. It’s Easy When You Know Howll! 


a highly polished: stand. “Very well.” 

Suiting his action to the words he . 
reached for a pack of cards on one of the “Now, friends, I don’t want to deceive 
small tables and proceeded off the stage. you.” He removed the hook from the rest 


Having had the audience select three cards, of the stand; passing the hook to the pub- 
lic on one side of the stage 


and the bell down the other. 

“Now examine those two 
articles carefully and note that 
there are no strings to deceive 
you; that hook is genuine sil- 
ver. I bought it myself at 
Woolworth’s jewelry counter, 
an emblem of the first thing I 
got when I appeared upon the 
stage some years ago from the 
enthusiastic manager.” (To 
wit—the hook!) 

By this time the bell had 
come back and Professor Har- 
grave continued: “The bell 
answers by ringing twice for 
yes and once for no.” Then 
placing the hook into its posi- 
tion in the remainder of the 
stand, and resting the bell on 
its hook, he added: “Don't 
you, bell?” to the beautiful ob- 
ject of glass and metal. 

The bell pealed forth two 
melodious sounds. . 

“Well, bell, suppose you tell 
me the number of spots which 
were on the first card I gave 
out? Seven? Very well. Did 
the lady choose hearts?” 

The hammer rose and de- 
scended twice in succession. 

“Seven of hearts. Was that 
correct, speak out please?” 

The victim answered in the 
affirmative. 

“Thank you.” 

“Now, bell, will you please 
tell me the name of the next 
card? (You know I have to 
View of the Glass Bell, Which Can be Made From an talk kindly to the Little Miss). 

Ordinary Chandelier Shade. How many spots were on that 





Cards: 
he stept back to the stage again. Carry- One ring was the answer. 
ing the bell forward in full view of the “Only one? Well, was it a spade?” The 
audience and placing the stand right down response was yes again. 
front, he exclaimed: “Ace of spades, was that right, sir? 
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Don’t shake your head, because I’m too 
far away to hear it rattle.” 

“Now for the next card. Tell me the 
number of spots on that.” Hargrave 
awaited an answer but no response from 
the bell. “What— don’t you know?” The 
bell answered in the afhrmative by ringing 
twice. “Well, tell me then.” Again no 
response, whereupon the performer became 
excited, exclaiming: “I hope you will all 
excuse the bell, but JI don’t think she 
knows, so we will have to go on with the 
rest of the performance. 

Ding-Ding, Ding-Ding, Ding-Ding. 

Oh, you do know. Well? How many 
spots on it, please?” 


(Continued on page 792) 





A Clever and Interesting “Card Trick’? Which 

Anyone Can Perform at Parties and Evening 

Gatherings Without Lengthy Practise. The 

Performer Telling the Name of the Card 

Without Being Present. All That Is Neces- 

sary Is to Know the Number of Cards in the 
Tail of the ‘‘Q’’?’ Formation. 
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“NHE accompanying photos illustrate 
an electrical Christmas display that 
1 got up for my boys, and as most 
of the ideas were taken from your 
magazine, I thought perhaps they 
might be of mterest to your readers. 
Three years ago 
built a few simple 
electrical devices in 
connection with the 
boys’ Christmas 
Tree, from ideas that 
I took from the Ex- 
PERIMENTER and_ the 
display made a “hit,” 
not only with my own 
sons, but with a great 
many others and also 
the grown-ups in the 
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vicinity. This has 
been followed by 
adding something 


new each year and 
the display here illus- 
trated is the result of 
last year’s work and 
Pe triste that mithrt 
new ideas gained in 
1919, to build some- 
thing more elaborate 
this Christmas. 
Herewith is a dia- 
gram of wiring plan; 
this plan does not 
show telephone wires 
from rear of house to 
display in front room. 
{ had a phonograph 
meethe rear of the 
residence and trans- 
mitted music of bells 
and other Christmas 
pieces to the little 
church in the display 
The mountains were 
built of wire netting 
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work shop 


over boxes and newspaper was used to 
cover them, the same being wet with flour 
paste and shaped over the wire, about 8 or 
10 thicknesses were used. After it was 
dry, the same was painted with water color 
paints; white paint was used for snow and 
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Wiring Diagram for Electric Christmas Tree and Village. 
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fireproof snow, such as is sold in the stores 
for the holidays, was used to make it 
sparkle. The boats are in a tank 4 feet 
square and 2% inches deep; connections 
for lights in them and wireless on them, 
were run thru rubber tubing. The tank 1s 
made of tin. The 
light-house is made 
of tin and connected 
up with a flasher, 
made according to a 
diagram given in the 
EXPERIMENTER. 

The back-ground is 
a piece of cheap can- 
vas painted with 
water colors; inside 
the left-hand moun- 
tains, viewed thru a 
peek hole, was Santa 
Claus’ work- shop, 
built on the idea of 
the old style candy 
Faster eggs. In the 
right-hand mountains 


ae 


f 


was the “Devil’s 
cave,” where the bad 
boys go. This does 


not show up in the 
photo very well, as 
the red photographs 
black; it was built of 
red paper with lights 
under the same, to 
appear as hot coals. 

The miniature 
houses were built of 
cardboard and paint- 
ed to represent differ- 
ent buildings. . The 
display base was 3 
feet from the floor, 
the display itself was 
9 feet long, 4 feet 
wide and 6 feet high 
from the base. 
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Do Lamps Burst Inward or Outward? 


When an electric lamp is broken by force 
the glass walls are driven inward and do 
not fly outward as generally supposed. To 
prove this take a burnt-out lamp bulb and 
paint one half of it red and the other 
green, ‘Then screw it in a socket suspended 
in the center of a room so that it cannot 
revolve. Note the direction each color is 
facing. Then break the bulb with a shot 
from a revolver or air rifle. Upon exami- 
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Which Way Do You Think Incandescent 

Lamps Break—Inward or Outward? Paint 

One-Half the Bulb Red, the Other Half Green 

and Break It with a Pistol or Air Rifle Shot. 

it Bursts Inward As This Experiment Shows, 

the Colored Fragments Falling on Opposite 
Sides of the Room. 
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nation of the bits of glass that are scat- 
tered on the floor red particles will pre- 
dominate on the opposite side of room 
which this color faced before the lamp was 
shattered, and green particles will predomi- 
nate on the opposite side from which it 
faced also. This proves that the pressure 
of the air crushed the glass walls inward 
instead of exploding outward. 


Contributed by J. A. WEAVER: 
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AFTER BREAKING LAMP 
BULB,RED PARTICLES OF 
GLASS WILL BE FOUND ON 
GREEN SIDE OF ROOM. 


PAINTED 
GREEN = 





PAINTED 
Kh RED 


ELECTRIC LAMP PREPARED 


FOR“ BREAKING TEST. 


Photographic Experiments 


By MARION B. REYNOLDS 


66 ODGING” photographs to bring out 
the artistic values in an appar- 
ently unartistic negative is,one of 

the tricks of the trade which offers‘’a great 
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An Ordinary Photograph by the Author— 
Note the Table Lamp. It Has No Glow 
About It. 


It Is Almost Impossible to Photograph a 

Scene Like This. By the Clever Use of a 

Simple Printing Mask, Such an Effect Is 
Readily Obtained from Any Negative. 


many possibilities, even for the amateur 
photographer. If one has either acquired 
or was fortunate enough to be endowed 
with a little patience and perseverance, plus 
a little ingenuity and imagination, there is 
no end to the variety of “stunts” one can 
perform with ordinary negatives. 

One of these “stunts” is the introduction 
of artificial light in photographs snapped 
during the daytime, giving the effect of a 
picture taken in the evening. The ac- 


-glass, 


companying photographs illustrate this 
point vividly. Obviously it is practically 
an impossibility to take a direct photograph 
giving the effect as shown in the photo- 
graph. With the average amateur’s hand 
camera, the exposure would necessarily 
have to be rather long, as the only light- 
ing used would come from a shaded lamp. 
A lengthy exposure would impose a try- 
ing job on the part of the sitter, as hold- 
ing a position for any length of time is a 
difficult task and I will admit that he 
would have to possess a much quieter na- 
ture than J am blessed with. Then, too, 
halation would destroy to a great extent, 
the effect originally intended. This photo- 
graph was made on a bright day with a 
3-A Folding Pocket Kodak, Rapid Recti- 
linear Lens, using Stop:16 and an exposure 
of four seconds. Incidentally: I might say 
that it was taken by myself, using a black 
thread to release the shutter. 

Printing the picture, producing the effect 
of a lighted lamp, was not a difficult pro- 
cedure. The materials and equipment used 
were as few in variety as it is possible to 
work with and consisted entirely of ama- 
teur equipment. My printing frame glass 
happened to be thicker than is ordinarily 
used and very conveniently softened the 
lines of the masks used to obtain the re- 
sult. The masks used need not be ac- 
curately cut as they are not used in con- 
tact with the negative but are placed on 
the outside of the printing frame glass. 
In making the masks, a piece of manila 
paper was cut to a shape resembling an 
electric light bulb, and another was cut to 
the exact size and shape of the lamp shade. 
In order that these masks might be placed 
in the correct position on the printing frame 
the negative was placed in_ the 
printing frame and temporarily secured by 
means of gummed strips of paper. A piece 
of white unsensitized paper was then in- 
serted in the frame so that the objects 
in the negative might be clearly defined. 
The first mask, cut to the shape of the 
bulb, was then placed in position with a 
little mucilage and the second placed im- 
mediately over it in the same manner, di- 
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rectly over the lamp shade in the negative, 
taking care to place mucilage only on the 
edges, making it possible to remove it with- 
out disturbing the first mask. After re- 
moving the white paper and replacing it 
with a sheet of sensitized paper, an ex- 
posure was made of about three seconds, 
using a very strong but soft light and 
dodging the lower portion of the negative 
with a triangular piece of cardboard. A 
second exposure was made of the same 
duration, but with the second mask re- 
moved, and a final exposure was made 
with both masks removed and without the 
use of the triangular cardboard. Upon de- 
veloping the result, the effect was found 
to be just what was wanted. 

Numerous other effects may be produced 
in this manner, such as a family circle 
around an open fireplace, or the rays of a 
light-house may be introduced in a daytime 
picture, turning it into a night scene. If 
one is willing to put a little thought and 
study into his experiments many other sub- 
jects and effects will suggest themselves, 
which if carried out will produce very 
pleasing results. 


‘Lomp’ mask under Shade mask 
sLomp Shade" mask. 
, Regulor priming 
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Showing How the Two Paper Shades or 
Masks Are Arranged in Front of the Print- 
ing Frame to Give the Effect of an IIlum- 
inated Table Lamp, As Shown at the Left. 
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December, 1919 


The “Finer Workings” of Static 


Electricity 


By FREDEIICIM YON LICMTICNOW 


HERE is hardly a branch of ex- 
perimental electricity which  re- 
quires a closer observation of its 
functional details than E£lectro- 
statics. The field itself, seemingly 


unlimited, not only offers a great variety. 


of experiments, finished and complete in 





Fig. 1. 

1i—Electrophorus Cover No. 1 (Charged). 2 

~—Light Body (Pith). 3—Electrophorus Cover 
No. 2. 4—Insulating Stand 


Repulsive Action of Induced Charges. 


themselves and clearly demonstrating the 
basic principles of this element, but an 
additional multitude of variations from 
these—due to more or less marked changes 
in their conduction—which i some i- 
stances exemplify the “Finer Workings” of 
this earth-endowed mysterious power to a 
remarkable degree. 

Many things about Static Electricity have 
doubtless remained unknown, just as well 
as even the action of the Wimshurst Static 
Machine, so long and widely used, is as 
yet not understood to the fullest extent. 

Electrical experiments in general teach 
much; static experiments, however, are in 
principle and im part true replica of the 
great atmospherical movements and dis- 
turbances which occur above and around 
us, in consequence of which a favorable 
amount of conclusions regarding the latter 
may be drawn from these experiments. So 
much for static experiments in general. 

Additional “clues” however, leading to 
the fuller understanding of this particular 
branch of the electrical science, may be 
gathered from experiments, which in a 
more or less pronounced way, expose the 
“Finer Workings” of static electricity. 

Only the simplest apparatus is needed for 
their reproduction, in fact, weak charges- 
sources are a necessity to that end, since the 





Fig. 2. Electrophorus Cover Charged Thru 
Glass. i—Electrophorus Cover. 2—Sheet of 
Glass (1/16”) 3—-Hard Rubber Plate (Charged) 


more powerful generators (static ma- 
chines) liberate entirely too much un- 
wanted energy (influence) into the sur- 
rounding air, as well as deliver too strong 


a charge into the instruments in operation, 
as to ever allow these very tender static 
actions to evidence themselves. 


EXPERIMENT NO. 1. 


Some light object (such as a pith ball), 
after suspending it by a silk thread from 
an insulating stand, is gradually approached 
by a charged electrophorus cover (a tin box 
fastened to a stick of sealing wax or hard 
rubber rod will do) until it moves toward 
the latter and is held under the influence of 
the charge in a position near the cover. 
“Near” means in this case the distance be- 
tween the cover and the ball, when the lat- 
ter, altho attracted, still hangs under mie- 
dium tension and will not move further on 
its oun accord, This has to be carefully 
worked out! 

If now the cover of another electro- 
phorus, not charged but in a so-called 1eu- 
tral condition, is brought near the tight 
object from the opposite side and moved 
slowly toward it, the (supposedly neutral) 
cover will during this motion “force” the 
suspended pith ball ahead of itself and 
“push” it thru the intervening space up to 
the charged cover. (Fig. No. 1.) 


The phenomenon finds its explanation in 
that the positively charged cover in at- 
tracting the light object induces a nega- 
tive charge upon it as well as upon the 
so far neutral electrophorus-cover, repell- 
ing at the same time all positive electricity. 














Fig. 3. Inductive Action Upon Neutral Body. 

i—Electrophorus Cover (Charged). 2—Light 

Body (Pith). 3—Sheet of Glass. 4—Insulat- 
ing Stands 


(The small amount of positive electricity 
repelled on the light body (pith ball) 1s 
neutralized thru the air (at a distance) by 
the induced (—) charge on the face of the 
second El-cover). Both cover No. 3, and 
pith ball, carrying a like charge, repel one 
another and since this cover, which has be- 
sides the larger amount of induced charge 
(reflex-energy, so to speak) of the two 
residing upon it, is moved steadily in the 
direction of cover No. 1, the light object 
can not help but make contact with the 
latter. 

It goes without saying, that, if the ex- 
periment is interrupted before the ball 
reaches the charged cover and the latter is 
removed altogether, the field of influence 
vanishes automatically, and both ball and 
the other cover are once more restored to 
a neutral condition. 

The insulating stand to be used in this 
experiment should contain no metal parts 
and the pith ball should hang well off the 
table surface, as in all static experiments 
of a similar character. 

Another way of gaining similar results— 
the effect, however, will be not quite so 
pronounced—is by employing a charged 
hard rubber plate instead of the charged 
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electrophorus cover, using otherwise the 
Same instruments and tactics. In this case, 
as is quite natural, the polarity of the re- 
spective parts will be found reversed. 

If in either of the above cases the neutral 
El-cover is replaced by a grounded conduc- 
tor, such as the operator’s hand, for instance, 


£/~- Cover N°L 
STIOMONCS 


Fig. 1-A—Diagram Showing the Three Prin- 
cipal Stages of the Static Experiment Illus- 
trated at Fig.’ 1. 


which changes the fundamental principle of 
the experiment, then the pith ball will be 
first attracted to the hand (providing the 
latter is brought close enough to it) where 
the ball “unloads” its complement of posi- 
tive electrons and an instant after, fully 
negatively charged, fly over to the + 
charged El-cover and make contact with 
it, which it, again, would not accomplish 
“under its own power.” 

Concerning the first two instances, I 
may further add, that, whenever the in- 
duced .charge is too weak to neutralize the 
positive element repelled on the pith ball 
at a distance, the ball will (quite naturally) 
be momentarily attracted to the second 
El-cover, which in turn is a sign only, that 
cover No. 1 is not properly charged. 


EXPERIMENT NO. _.2. 
(Electrophorus Cover Charged Thru Glass) 


That an electrophorus cover will receive 
a charge, altho separated from its “cake” 
(charged hard rubber plate) by an in- 
sulating body, is proven by the following 
simple experiment: 

The cover of an electrophorus (metal 
box used in experiment No. 1) is charged 
in the usual way, discharged and charged 
again until the sparks are raised to their 

(Continued on page 837) 
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Fig. 4. Imprisoning Charge Upon Neutral 
Body by Induction. 1—Hard Rubber Plate 
(Charged). 2—Pith Balls. 3—I nsulating 


Stand. Ball Hanging Nearest to the Plate 
Should Be Suspended by a Thread with a 


Wide Loop. Explanation for This Is Given 
in the Text 
Fig. 4A. 1 and 2—Light Bodies (PIth). 3— 


Hard Rubber Plate (Charged). 
phorus Cover. 


4—Electro- 
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Electrical Machinist 


By Hi. WINEFILLD SECOR 
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Simple Clamp Compressor for Removing 
a Commutator From an Armature Shaft. 


N the opening installment of this new 
series of articles describing the work 
of the Electrical Machinist, the sub- 
ject of commutators was  discust. 
Commutator work is of such great 
importance to all electrical workers, that 
it has been thought advisable to have this 
second paper continue with some interest- 
ing and practical wrinkles concerning this 
class of work. For the benefit of those 
who happened to miss the first paper, it 
may be said that this treated on the best 
methods of turning commutators in the 
lathe, how to repair burnt mica between 
commutator bars, and so forth. 

Figure 1, shown herewith, illustrates a 
simple form of clamp for pulling commu- 
tators off the armature shaft. Of course 
the size of the clamp and the parts com- 
posing it, will depend upon the size of the 
commutator to be removed. A very satis- 
factory and efficient form of commutator 
clamp is that illustrated, wherein the plate 
which is placed behind the commutator 1s 
made in two parts, these parts being held 
together by small iron links which can be 
held in place by machine screws or rivets. 
The lower link has a slot in one side, so 
that when the clamp member is to be re- 
moved from the shaft, this link can be 
moved out of register with the pin on the 
one side of the clamp, thus enabling the 
user to swing the two clamp plates apart 
and thus remove it from the shaft. At the 
center of this spliced plate, the hole is made 
large enough to fit around the average size 
armature shaft. Two long bolts, threaded 
at least for half of their length if possible, 
are used to create the compression force to 
pull the commutator from the shaft. The 
iron plate over the end of the shaft must 
of ‘course be stout enough to withstand any 
bending stresses. 

In emergency, all that is required to per- 
form this work is two substantial blocks of 
wood instead of the iron bars. By means 
of suitable iron washers and nuts, similar 
results to those obtained with the iron 
clamp can be obtained. Where ordinary 
bolts are available in an emergency, it may 
have threads extending only for a few 
inches at the ends; they can be used very 
effectually by using washers or pipe nipples 
behind the nuts. When the commutator is 
removed as far as this action will permit, 
then the nuts can be backed up towards the 
ends of the bolts and by means of wash- 
ers or short lengths of iron piping 
(nipples) placed under the nuts and wash- 
ers, a new compression force can be util- 


ized. Many a stubborn commutator has 
been removed in this fashion -in actual 
practice. 


Sometimes, a commutator will set fast on 
the shaft, aided by corrosion, so that it will 





No. 2—Commutator H’ork (Continued) 


not yield even when a powerful clamp 
such as that described and illustrated at 
figure one, is applied. Then it becomes 
necessary to make use of a_ well-known 
principle of physics, viz. to erpand the 
outer ring or commutator and to contract 
the inner metal member within the ring, 
or in this case the shaft. If we expand 
both ordinarily, we will not gain very much 
toward loosening the commutator g1ipt on 
the shaft, but owing to the different co- 
efficients of expansion of the steel shaft 
and the commonly used brass commutator 
shell, we would gain something in most 
cases, even tho the shaft is not cooled by 
special means. There are two usual meth- 
ods of heating the commutator,—the first 
being to use a Bunsen gas burner, and the 
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Practical Shop Wrinkles for 


the Young 
Electrical Machlinlst. 


other a comprest air gas blow-pipe, which 
every electrical repair shop is fitted with. 
The mica and copper composing the Com- 
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Sometimes the Commutator Has to Be 
Heated as Shown, and the Shaft Cooled, in 
Order to Force the Commutator Into Place. 
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Utilizing a Compression Clamp Rig’ for 
Forcing Commutator Into Position on Arma- 
ture Shaft. 


mutator will stand a lot of heat and the 
Electrical Machinist warms up the commu- 
tator by applying heat directly to it, in or- 
der to expand it, where he deems it neces- 
sary. Of course, it should not be heated 
red hot or anything like that, but simply 
heated up only until it is hot enough to 
make water sizzle when a drop or two is 
applied tc the commutator. The expansion 
of the commutator and a relatively large 
contraction of the shaft can be greatly en- 
hanced or augmented by applying rags 
soaked in ice water to the shaft during the 
heating of the commutator and at the time 
the clamp is applied in an effort to remove 
it from the shaft. On large commutators 
the heat is maintained from a _ blow-pipe, 
etc., while the clamp presses are being ap- 
plied in order to remove the commutator. 
At figure 2, there is shown an outline 
sketch of the comprest air and gas blow- 
pipe. These blow-pipes are often home- 
made, or can be obtained at any machin- 
ist’s supply house. The blow-pipe com- 
prises two distinct and separate tubes usu- 
ally made of brass as shown, there being 
a valve placed at the lower end of each 
tube, by which the amount of gas and air 
can be regulated. Flexible rubber hose 
connects the two blow-pipe tubes respec- 
tively with the gas main and air pipe line 
or blower. The gas used is ordinary il- 
luminating gas, and a small, simple form 
of air blower such as the cam type is 
satisfactory for the purpose. The blower 
is invariably driven by a small electric 
motor or else it may be belted to the line 
shaft. A % to % horse power motor is 
sufficient for driving a small single-stage 
blower feeding a 1% inch pipe line to 
which four of these blow-pipes are at- 
tached. The air pressure required is only 
a few pounds, four to five pounds being 
about right. 


REPLACING COMMUTATORS, 


Some form of clamp is necessary and 
usually employed in replacing commutators 
on the armature shaft. One method of 
applying pressure with a clamp is shown 
at Figure 3. Here the two-part spliced 
clamp or else a solid plate with a hole thru 
the center, big enough to fit over the shaft, 
is placed against the commutator while a 
second plate member is applied over the 
front end of the shaft. Now, when the 
wrench is applied to the nuts on the two 
bolts, pressure is applied in such a way as 
to force the commutator on to the shaft. 
Right here it should be pointed out that 
great care should be exercised before re- 


(Continued on page 788) 
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This department will award the following monthly prizes: 


December, 1919 


First Prize, $3.00; Second Prize, $2.00; Third Prize, $1.00. 


The purpose of this department is to stimulate experimenters towards accomplishing new things with old apparatus or old material, 


and for the most useful, 


practical and original idea submitted to the Editors of this department, a monthly series of prizes will be awarded. 


For the best idea submitted a prize of $3.00 is awarded; for the second best idea a $2.00 prize, and for the third best prize of $1.00. The 


article need not be very elaborate, and rough sketches are sufficient. 


Make sketches on separate sheets. 





FIRST PRIZE, $3.09 


HOW TO MAKE AN ELECTRIC 
“MOVIF” MACHINE. 


The condensing lens as shown in sketch 
comprises two plano convex lenses which 
can be bought at any optician’s or second- 
hand shop cheaply. The focusing lenses are 
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Every Experimenter Will Enjoy Making a 
**‘Movie’’ Machine. Se One Uses Standard 
ilms. 


two anastigmat types of a speed about 
{£:4.5. They are each enclosed in a tube 
made of tin, one tube sliding in and out of 
the other to obtain proper focusing on the 
screen, These lenses can be bought all 
ready in the tubes or at an optician’s store. 

Standard film is proposed for use with 
this machine ‘and since it is 134” wide, the 
film gate will have to be a little wider. 
The take up boxes for the film. will have 
to be large enough to hold a coil of film 
18” x 3”. A strong box should be used 
since the film is quite heavy. The camera 
part will have to be necessarily larger to 
accommodate a sinall motor, lighting sys- 
tem and cogs and gears. A roller should 
be put in the lower left hand corner of 
the upper box to prevent the film from 
unwinding too rapidly. Tin should be put 
on the edges of the machine where the film 
is pulled over, or else a worn film is sure 
to be the result. By looking in theatrical 
papers you can obtain the name of a con- 
cern who sells films. The gate should be 
fitted with an intermittent stop motion per- 
mitting each picture to stop for a fraction 


ofa second. 
Contributed by FRANCIS E. ZIESSE. 


SECOND PRIZE, $2.00 


TABLE LAMP FROM TELEPHONE 
STAND. 


A certain SPERRY had a “sis that ae 
ways wanted something new for her Xmas. 
SPERRY, being an intelligent and polite 
gentleman, would never refuse. So this 
Xmas he’s going to give her a cute table 
lamp. Here’s how he went to it: 


SPERRY gets into his shop, or rather, 
laboratory, and conducts a search. He 
finds a good-looking desk telephone (that 
is devoid of every bit but the stand)—a 
nickel-plated (%”) pull-chain socket, a 
nickel-plated socket cap, a length of (3%”) 
pipe, a crowfoot for it, and some strong 
metal wire. 


He then follows this routine: The pipe 
(D) (threaded) is slipt thru the stand (A) 
and screwed into a crowfoot (E), the crow- 
foot being fastened with screws to the base 
of the stand. The socket cap (B) is 
screwed to the top end of the threaded 
pipe, until the stand is made tight. There 
should be a little projection of the pipe— 
about %” above the cap (B), so that the 
socket (C) can be screwed to this. The 
shade holder is made of metal wire, or, of 
anything SPERRY happens to find at hand 
to suit him. The only trouble for SPERRY 


is to get the shade—it must be bought. 
The rinktum is then shined up and pol- 
ished to a luster, and (the price tag at- 
tached) presented to “Sis.” 


Contributed by 


Be DOP EISE, 





Table or Boudoir Lamp Which Anyone Can 
Make from an Old Telephone Desk Stand 
or Similar Pedestal, Together With a Few 
Pieces of Wire and Some Colored Silk. Old 
Rose Silk Outside and Blue Inside Gives a 
Wonderful Color Effect. 


Www. .americanradiohistorv.com 


We will make the mechanical: drawings. 





Use only one side of sheet. 





THIRD PRIZE, $1.00 


A TELEGRAPH-SOUNDER ENGINE. 


The following article explains how to 
make a simple electric engine from a tele- 
graph sounder, a steel rod and a few pieces 
of wood: — 
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Side View of Small Battery Motor Con- 
structed From Discarded Telegraph Sounder 


















































= QS 
J/d€ 





Top View of Telegraph Sounder Engine 
Without Upright or Top Searing. 


The wooden part consists of a base of 
3 x 4 inches and upright 5 x 1 inches 
mounted at one end of the base, with a 
bracket 3 x 1 inches to hold the upper 
bearing screw. Mount the magnets and 
yoke on the base and make a slight inden- 
tation with a drill or center punch in the 
exact center of the yoke to form a bearing 
for the shaft. 

The shaft consists of a mechanical toy 
rod about 4 inches long. File each end to 
a point and also file two flat surfaces on 
opposite sides of the rod, about 1 inch from 
the upper end. The iron armature should 
just clear the top of the magnets, and is 
fastened to the rod with solder or friction 
only. The brush is formed from a piece of 
copper wire fastened to the upright and 
bent around to touch the flat surfaces on 
the rod. It should make contact twice in 
every revolution. It should be adjusted so 
that contact is made when the armature is 
farthest away from the magnets and 
broken when the armature is over the mag- 
nets. This engine will run at a very high 
speed with one dry cell. 


Contributed by HOWARD ROLLO. 
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SIMPLE STOP-COCK. 


The following sketch shows clearly the 
construction of a simple stop-cock: A and 
B are glass tubes, the latter having such a 
diameter that it will pass into tube A. It 
also has one end rounded, i.e., closed, and 
a hole in its side about 34-inch from the 
closed end. This hole is made by directing 
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A New 
Two Glass 


Idea of a Stop-Cock. Using Just 
Tubes and a Piece of Rubber. 


a pointed flame (from blowpipe) at the 
desired spot, till red hot, and then blowing 
into the open end. Fuse the edges of the 
hole. In operation, the small tube B is 
moved backward or forward, i.e., into or 
out of the rubber tubing. It is best to 
have the liquid enter B, and leave A. 

Contributed by RAYMOND B. WAILES. 


FREEZING “WATER” BY MAGIC. 


In a small Erlenmeyer flask or beaker 
place 50 grams of ordinary photographers’ 
hypo and 10 c.c. of water. Heat to boiling 
and allow to cool. Be very careful to see 
that the flask is clean and that no dirt 
enters during the operation. 

When the solution has become cold pick 
up the flask, add a tiny crystal of hypo and 
give a quick shake. Practically instan- 
taneously the liquid congeals into a solid 
mass with the liberation of a considerable 
quantity of heat. 

To the uninitiated this is a very striking 
demonstration. What happens is this: 
Photographers’ hypo is a salt containing a 
large quantity of chemically combined 
water, called water of crystallization. The 
heat releases this water and the salt dis- 
solves in it together with: the 10 cc. of 
water added. The solution, however, is 
what we call supersaturated and is in an 
unstable state of equilibrium, such that a 
tiny crystal of the same salt and a quick 
shake will drive the salt with its water of 
crystallization out of solution. 

The heat liberated too, illustrates the 
scientific fact that water or any other liquid 
in freezing actually gives off heat. 

Contributed by FLOYD L. DARROW. 


IMITATION SILVER AND PLATI- 
NUM AND OTHER WRINKLES. 


Herewith are a few suggestions that may 
be worth something to the Wrinkles, Reci- 
pes and Formulas Department : 

Imitation silver: Copper, 4 pounds; zinc 
4 ounces. 

Imitation platinum: 
zinc, 18 parts. 

Impression metal: Bismuth, 3 pounds; 
lead, 1 pound; tin, 8 ounces. 

To separate silver from copper: Sulfuric 
acid (H250;), | part; nitric acid (HNO3), 
1 part; water, 1 part. Boil in mixture and 
a little salt (sodium chlorid) it will sub- 


side. 
Contributed by JOHN V. CRAIG. 


Copper, 4 parts; 
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IGNITING ALCOHOL OR ETHER 
WITH A GLASS ROD 


In the bottom of a tumbler place a half 
teaspoonful of potassium permanganate 
and moisten with an equal quantity of 
water. On a glass plate pour a little 
alcohol or ether. 

Now cover the potassium permanganate 
with strong sulphuric acid. A _ vigorous 
action is immediately set up. Upon thrust- 
ing the end of glass rod into the sputtering 
mixture and touching it to the alcohol or 
ether spontaneous combustion immediately 
occurs. 

The potassium permanganate and _ sul- 
phuric acid liberate ozone, a very concen- 
trated form of oxygen, and resulting rapid 
oxidation quickly ignites the inflammable 
liquid. 

If desired gasoline may be substituted 
for the alcohol and ether. 

Contributed by FLOYD L. DARROW. 


AN AUTOMATIC FILTER. 


When filtering solutions which filter 
slowly it is very tiresome to keep refilling 
the funnel. The filter shown in the present 
drawing saves this trouble. As soon as the 
solution gets below a certain level in the 
filter, air is allowed to pass thru the air 
tube until the filter is filled, when the 
solution stops the flow of air. The air 
tube should be about one-half inch below 
the top of the filter; the length of the 
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An Automatic Filter Which Once Started 
Will Run Without Attention Until the Last 
Drop Is Filtered. 


solution tube does not matter. When 

properly adjusted this filter will refill 

regularly until the flask is empty. 
Contributed by MORRIS TUTTLE. 


MAKING SMALL BRASS CASTINGS. 


Make a model of the desired size and 
shape from paraffin wax. Procure a piece 
of iron pipe about 2% inches long and of a 
sufficient inside diameter to admit the 
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model, with at least 1% inch clearance at 
all points. Now make a cone ot paraffin 
about 3% of an inch high and the base of a 
diameter a trifle farger than the inside 
diameter of the pipe. Into the vertex of 
this wax cone force a phonograph needle, 





To Make Small 
Trouble Will 


Castings Without 
Be Welcomed by Every Ex- 
perimenter. 


Much 


blunt end first, so that there is %4 inch of 
the point projecting from the wax. Then 
heat the cone around the edges and force 
It into one end of the pipe, with the vertex 
in (Fig. 1). The wax will harden and 
hold the cone in place. 

From the open end of the pipe insert the 
wax model and stick it on the sharp point 
of the needle (Fig. 1). Procure some of 
the investment compound used by dentists 
in making gold inlays. Mix this with water 
until the mixture has the consistency of 
heavy cream. Take a small camel’s-hair 
brush and paint the model with this. Then 
add a little more powder, so that the mix- 
ture thickens a trifle, but yet is not so thick 
that it will not run freely. Fill the pipe 
with the paste in this state (Fig. 1), and 
lay the whole on a wire screen far enough 
above the flame of a Bunsen burner so 
that the wax will not melt. Leave it for at 
least one hour, then lower it to a point 
about one inch above the flame. When 
the wax cone has melted and run out, pull 
out the phonograph needle with a pair of 
pliers, and let the melted wax of the model 
run out the hole left by the needle. Re- 
move from the flame and invert. Pour the 
melted brass into the depression left by the 
cone, and it will run into the mould thru 
the needle hole. Allow it to cool, wash 
out the investment compound, and yeu will 
have a perfect reproduction in brass of the 


wax modcl. 
RODNEY H. GOL. 


Contributed by 
MAKING A FUSE. 


Prepare a saturated solution of po- 
tassium nitrate by dissolving a considerable 
quantity of the salt in a cup of hot water. 
While still hot place in the solution a long 
cotton string and strips of porous paper, 
as blotting paper. When they have become 
saturated remove and allow to = dry 
thoroughly. Ignite either the string or the 
paper and the combustion will be identical 
with that of a fuse. 

Try one on the following mixture: mix 
equal quantities of magnesium dust and 
potassium nitrate powder and place in a 
heap on asbestos paper or a piece of tin 
plate. In the top of the heap insert one 
of the fuses and ignite. An_ intensely 
bright light results. 

Powdered potassium chlorate is even 
better than the nitrate for this demonstra- 
tion. 


Contributed by FLOYD L. DARROW. 
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Carnarvon Stati 


HE Carnarvon Wireless Station is 
situated at Ceunant, Llanrug, five 
miles from the historic town of 
Carnarvon. Built on the site of 
Cefn Du, 800 feet above the sea 
level, it commands a magnificent view of 
the Menai Straits, and on very clear days, 
of the Wicklow Hills. To the eastward, 
along the line of the aerial the ground rises 


es Spark’’ Discharger 


PBs” 


about 1 in 10 to the top of the hill which 
is 1,450 feet high. The last set of masts 
supporting the aerial is 1,100 feet above 
the sea level and at this point a fine view 
of the Snowdon Range is seen, the Snow- 
don Peak being about six miles distant. 
The aerial is of the Marconi directional 
type, so arranged that the maximum radia- 
tion is in the direction of New Brunswick, 
New Jersey, with which station commercial 
service will shortly be carried on.: The 
wires, of which there are 20, are of 7/18 


‘ames? 


t the 


silicon-bronze, the breaking strain of which 
is 1,300 pounds. Each wire is 3,600 feet 
long and is separately hung by insulators 
from steel triatics supported by steel masts 
400 feet high. There are 10 of these masts 
supporting the four triatics which have an 
average length of 500 feet, the distances 
between the triatics being 900 feet. Owing 
to the greater strain at the ends of the 


‘Carnarvon Station. | 





aerial three masts are provided to support 
the end triatics (which are split into two), 
two masts being provided for each of the 
inner triatics. The natural wave length of 
the aerial is 5,600 meters, and adjustable 
inductances to carry 300 amperes are pro- 
vided for increasing this wave length to 
14,000 meters. The effective capacity of 
the aerial at the latter wave length is .04 
mfd and its resistance 2.1 ohms. 

The electrical energy used for the wire- 
less plant, heating and lighting, is obtained 
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View of Carna 








from the North Wales Power and Traction 
Co.’s Hydroelectric Station at Cwm-Dyli 
which is about two miles on the east side of 
Snowdon. It is of interest to note that 
here is one of the few places in the British 
Isles where we are able to use “white 
coal” or the natural energy of falling 
water, for this power station utilizes the 
waters of Llyn Llydaw which are led thru 


J) 


ame Ty, 


pipes to the water turbines 1,000 feet below 
the level of the lake. The turbines are 
direct coupled, the 3-phase alternators gen- 
erating at 10,000 volts. Two aluminum 
power lines each of 500 k. w. capacity carry 
the current from the power station to the 
Marconi station, one being a line for the 
exclusive use of the latter, the other being 
the branch of a line supplying one of the 
slate quarries and used as a spare. 
At the wireless station two 500 k.w. 
(Continued on page 826) 
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600-Mile Continuous Wave Transmitter Emptoying Six 50-Watt 


0K) oe -Watt Pilotron; (B) 50-Watt P hlotroft’ 
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MERICA’S accomplishments in radio 
work both in the field of telegraphy 
and telephony were many = and 
varied. One of the striking techni- 
cal results of the war that will 

probably have far reaching peace-time re- 
sults is the development of Transatlantic 
radio communication into an accurate and 
dependable system that can be counted on 
every day of the year and almost every 
> hour of the day. 

The demands that are now being made 
on this system of communication can be 
shown by the recently announced policy of 
the government to send all government 
department dispatches by radio to relieve 
the congested cables. . 

Now that the bar of secrecy has been 
lifted it is possible to announce that during 
the last year the greater part of the gov- 
ernment’s dispatches were transmitted by 
a new radio system developed by the Gen- 
eral Electric Company. The company 
equipt the high powered radio station at 
New Brunswick, N. J., with its newly de- 
velopcd apparatus for Transatlantic teleg- 
raphy and telephony and placed it at the 
disposal of the government for official dis- 
patches early in 1918, to meet the urgent 
demand for communication. The contin- 


(C) 5-Watt Piiotron: 
) Bequlater Tube; ©) Ballast a (F) Resistance Tube. 
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SIde View of the Pliotron Cabinet, Front View of Which 


uous and reliable service by this station 
has since been favorably commented on 
from distant parts of the world and has 
caused the government to ae orders with 
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In December 
Radio News 


Underground Radio for the Amateur. 
By E. T. Jones. 


The Construction of Vacuum Tubes. 
By R. S. Hawkins. 


German Radio War Instruments. 


The Priess Loop Set. By Walter J. Henry. 
Amateur Ethics. By Pierre H. Boucheron. 
?rimary Batteries for Audion Filaments, 
By R. H. Langley. 
Describing Some Foreign Apparatus. 
By Fred M. Gill. 


A Wavemeter of New Design. 
By Wes: 


Heppner. 


A Triple Coil Receiving Transformer. 
By H. E. Parsons. 


Junior Radio Section. 
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Is Shown at Left. 


Motor Generator Set (B) and Transformer (A) for Supply- 
ane Energy Jo Base- Station Type “*Pliotrons.” 





orm American Radio Apparatus 


this concern for two transmitting 

It is a matter of historic interest to 
record that it was the New Brunswick 
radio station that directed the first message 
to Germany after America’s participation 
in the war. It will be remembered that 
It was in this message that President Wil- 
son demanded the abdication of the Kaiser. 
That series of history-making messages 
which followed one another in such rapid 
succession and finally led to the speedy 
conclusion of the armistice were also sent 
from the New Brunswick station. 

This new system of radio communica- 
tion is known as the Alexanderson system 
and includes very marked improvements 
in all four stages which are common in 
all radio systems. These stages are, first, 
the generation of high frequency electric 
oscillations; second, the modulation of 
these oscillations into the dots and dashes 
of the telegraph code, or into the modula- 
tion of the human voice; third, the radi- 
ation of these electric oscillations in the 
form of waves, which travel with the 
velocity of light over the surface of the 
earth, and the fourth stage is the recep- 
tion or detcction of these waves by suitable 
instruments. 


(Continued on page 828) 


Sets. 


780 


Calculation of Tre 


ELECTRICAL EXPERIMENTER 





December, 1919 


By A. N. Tenma, V. T., @. R. S., ll. F., A. W., A. C. 


OW you see it’s all plain, Jim, just 
take your wavemeter and set it 
right under this oak tree and have 
your buzzer to excite the tree and 
—zingo—“The Wavelength.” Of 

course, great errors occur in the wave- 
meter method, so 1 have devised a method 
of calculating mathematically the wave- 
length of trees, bushes, acres of trees, etc. 

I have found also, that trees with fruit 
have a greater capacity than those without, 
and rosebushes without roses have greater 
resistance and less capacity—of course, this 


Proprietor of Tony’s Fruit Stand 


off gave a reading of 690—a recount of 

the leaves gave us—6,000,687,564,235,001,202 
leaves. The counting of the leaves of 
course was the smallest part of the work. 

(Naturally) The formula for calculating 
the wavelength of a pear tree and found 
to jibe with the wavemeter readings, is: 

H x NE = NE. 

W. L. equals——————-__-—___—__ 
Number of bfanches. 
H—Average height. 

NL—Actual number of leaves. 

and NP—Number of pears on the tree. 


Where: 
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tl—Thickness of the leaves. 
NL—Total number of leaves. 

P—Pears. 

NP—Number of pears and H the 
height of tree. 

Below is given a graph of the wave- 
length of trees for the various seasons— 
this is for pear trees 35 feet high. 

H. F. Resistance of The Tree 

About the most suitable formula devised 
for the calculation of high frequency re- 
sistance of tree antennae is as follows: 
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“oR? PALMS MAKE 
FINE VARIABLE 
eS CONOENSERS: 
910 SLIOE THE BAND 


UP OR DOWN TO 
CHANGE CAPACITY 





A SOUR WAVE LENGTH 
OF 489 %o METERS WITH 
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DIAM O 
CORRECTION FACTOR OF 
xIO~" M.F. MUST BE SUB- 





TRACTED FOR EACH LEAF 
THAT FALLS. 





Well, 


a Man’s-Size Job to Calculate the Wavelength of a Tree, 
Each Leaf and Pear or Apple Can Be Compensated for in the Calculations, 
Values for Each Are Determined and Known. 


off in Considerable Numbers. 


Farad Capacity and Micro-Micro Henry Inductance, 


Papa Squier Started Something When He Wished This ‘‘Tree Wireless” on Us. 
astic ‘‘Floraphonist’”? Busily Engaged in His Frost-Proof ‘‘Lab.,’’ Doping Out the Natural Wavelength of a Healthy Rubber Plant. 
Especially on a Windy Day, When the Leaves and Fruit May Be Blown 


Here Is a Typical View of a Young and Enthusi- 


it’s 


However, Once the Micro- 
if Anyone Can Successfully Com- 


pute the Wavelength of a Healthy Young Pear or Plum Tree in Full Fruitage, He Should Certainly Be Awarded the ‘“‘Nobel”’ Prize in 


Physics—We Said It,—‘‘If’’ He Can Do It. 


Comes Along and Spoils All the Calculations. 


is all clear when you take mto considera- 
tion the fact that trees with half the leaves 
dead (in the month of October) have less 
capacity. From this we see that the leaves 
length of any tree depends upon the season. 
For instance, a tree in June was found to 
have a wavelength of 650 meters, while in 
October only 450 meters and the same tree 
in December but 150 meters. Therefore 
you will have to have an automatic wave- 
length changing device inside your station 
to add inductance in the loading coil ac- 
cording to the changes in the thermometer. 
Wavelength of Pear Tree. 

A tree with 6,000,687,564,765,543,409 
leaves and 72 large branches, 64 medium 
sized branches and 20 very thin branches 
had a wavelength of 750 meters. Now this 


same tree with four large branches chopped 


We'll Wager He Will Need a Dozen ‘‘Einsteins” 
Gads, Tho!!! 


This has been found to vary with the 
season; for instance, this same tree without 
leaves or fruit with the same number of 
branches and height will naturally give 
you a lower wavelength as is evident from 
the above formula. In other words, the 
wavelengths fall off as the leaves and fruit 
fall. Simple eh? 

Some people think this Tree Wireless is 
a joke; well, if they want to find it out 
just begin counting the leaves on any tree 
—and they will be convinced—that it’s no 
joke. 

Capacity of Same Pear Tree. 

The formula for the capacity of the tree 
is as follows: 

Wavelength found from above. 
Capacity equals 
(tlx NL) x (area of Px NP)—H 
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Before He’s Thru. And Then the Wind 


drLB x drMB x drSB 
—dr of trunk of tree 


H.F.R. equals.. xD Pe 
resistance of one leaf x NL 
Where; dr—Direct’ resistance. 


drLB—Direct resistance of large 
branches. 
drMB—Direct resistance of medium 
size branches. 
drSB—Direct resistance of 
branches. ; 
NL—Number of leaves. 


‘NP—Number of pears. 
(Translated from the Hertzian Wave 
Nut-book by E. T. Jones.) 
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Radio Guides Ships Thru Fog 


OUR naval communication  ser- 
vice, especially in its radio com- 
pass stations and their activities, 
is a great institution and a dis- 
tinct boon to seamen. It ought to 
be maintained permanently,” said Captain 
W. F. Wood, D.S.C., 
master of the steam- 
ship Lancastrian of 
the Leland line, re- 
cently, as he de- 
scribed what the 
U. S. Naval radio- 
compass service had 
done for him on 
his latest entry into 
New York Harbor. 
Consulting his log 
from time to time 
for the sake of ac- 
ctiracy, Captain 
Wood said: 

“We were bound 
in from Antwerp to 
New York on _ the 
afternoon of Octo- 
ber 3rd and had ex- 


66 


= 
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pected to make the a Re ee 


Nantucket lightship 
At 
we 


by six o'clock. 
5:50, however, 


ran into a _ dense 
fog. I slowed the 
engines to half 


speed and kept 
heaving the lead, 
which _ registered 
from thirty-six to 
twenty-five fathoms. 
We got the latter 
sounding at eight 
o’clock. This gave 
me a good line of 
soundings to com- 
pare with the chart, 
but we could not yet hear the foghorn 
aboard the lightship. At about half-past 
seven o'clock I had the radio officer sound 
our signal and call up the radio-compass 
station on Fire Island, the signal letters 
for which are N. A. H. The message we 
sent by wireless to Fire Island read:— 
“What is my true bearing?’ It was signed, 
‘Wood, Master.’” 

RADIO COMPASS LOCATION GIVEN IN TEN 

MINUTES. 


a 


“T was standing in the radio room at 


i 


a 

we om HO 
wh 
we “* 


the time, looking over the shoulder of the 
operator, who kept sounding our letter 
code signal on his transmitter. Within 
ten minutes after we had asked for our 
true bearing from Fire Island the follow- 
ing reply came crackling back to us:— 


INDICATED POSITION 
"OF SHIP —>az2-2> 


Gs ° 


j 
* - 





Sandy Hook Got Captain Wood’s Appeal at a Distance of Sixty Miles. 
Further Away. These Stations and Also That at Fire Island, by Their Land Lines Into New 
York, Reported the Bearings of the Lancastrian From Their Respective Positions. The Central 
Station, Within Ten Minutes Then Sent All Three Bearings by Radio to the Leland Line Ship 


and Her Master’s Mind Was at Ease. 


““Your true bearimg at 7-32 P. M.; trom 
Fire Island, 109 degrees; Sandy Hook, 
87; Mantoloking, 65.’ 

“This radiogram was dated from the 
central compass control station of the 
Naval Communication Service, at No. 44 
Whitehall street, New York. When I 
wrote my message of inquiry and handed 
it to our Marconi operator I handed him 
along with it a slip of paper on which lI 
had written my own estimate, by dead 


Mantoloking Was Even 


reckouing, of our position at that time. 
I had figured it to be a bearing of 108 
degrees from Fire Island. When, as I 
looked over the shoulder of the receiving 
operator, 1 saw him write down, ‘From Fire 
Island, 109,’ I was pleased that I had estt- 
mated our position 
within one degree. 

“Imagine my de- 
light and = surprise 
when, right on the 
heels of this bear- 
ing, came the addi- 
tional readings for 
our direction from 
Sandy Hook and 


also from Mianto- 
loking, N. J. It was 
then a matter of 


only a few moments 
eto project these 
three lines upon the 
chart, and the point 
at which they in- 
tersectcd was, of 
course, our precise 
Position at 7-39 
EM. 
“So we carried on 
then with entire 
confidence, tho the 
fog continued dense. 
At ten o’clock I 
hauled my course to 
the northward and 
at 10:40 o’clock the 
fog lifted and re- 
vealed the Fire 
Island light abeam, 
exactly where it 
ought to be to prove 
the precisely accu- 
rate information 
flashed to us out 
there in the murk 
three hours earlier from the central com- 
pass control station in New York City. 
“There is not the slightest doubt of the 
inestimable value of these radio position 
finders. We have nothing of the sort in- 
stalled as yet in England, but I hope we 
soon shall have them. The Admiralty, 
however, has instructed all masters con- 
cerning their use on this side and has 
emphasized their value.” : 
Thus does the field of the “Radio Com- 
pass” expand daily almost. 
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Photo New York Herald 


Mica Condensers for Radio Sets 


A new mica condenser for radio equip- 
ments is now being made which the man- 
ufacturer states is in use by the United 
States and Allied Governments and many 
of the large companies manufacturing 
radio apparatus. The maker calls atten- 
tion to the fact that since its invention in 





1745 the Leyden jar has been used in prac- 
tically its original style, without any radi- 
cal improvements or changes. Practically 
every radio equipment is used to its capa- 
city, and up to the time this new mica in- 
sulated condenser was invented Leyden 
jars were used especially for high poten- 
tials. When in operation the 
radio apparatus 
thus equipt was 
not safe and re- 
liable, as the Ley- 
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A New Mica Con- 
denser for Radio 
Equipments Which 
the Maker States 
It Is Practically 
Impossible to 
Break Down Even 
When Used for 
High Potentials. 
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den jar would 
crack and break 
down after a con- 
tinued use for an 
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hour or so making the apparatus inoperative. 

Wherever metal containers are not suit- 
able the condensers can be mounted in 
wooden or other insulating boxes, or the 
metal case can be insulated from the con- 
denser itself and the condenser terminals 
mounted independently on two insulated 
posts. 
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By Edward T. Jomes, A.M.I.R.E. 


RACTICALLY every “one familiar 
Pp with the present day types of audion 
circuits employing the feed back sys- 
tems realizes the fact that if two such re- 
ceivers in close proximity are tuned to the 
same wavelength “syphon-effects” of con- 
siderable magnitude are produced, and the 
oscillations emitted by one tube are picked 
up by the other receiver and vice versa. 


B 
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syphon effect took place; naturally the 
short range of the smaller Amateur instal- 
lation did not permit it to copy signals 
from the extraordinary distances recorded 
the night previous. In figure 1 two re- 
ceiving sets of the feedback type are shown 
and are separated in this instance fifty 
feet apart. Both sets ate tuned to the 
same wavelength (say 1000 meters) ahd 
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Two Audion Receiving Sets Arranged Some Distance Apart Have, Under Actual Tests By 
the Author, Shown That When Both Are Tuned to the Same Wave Length, That Station 


No. 1 


Can Hear the Note of the Oscillating Audion At Station No. 2, and Vice Versa. 


This Effect is Termed “Syphoning’’, 


Recently, the H-2 (U. S. submarine) 
successfully demonstrated the ability of un- 
derwater craft to transmit and _ receive 
while submerged. The H-2 submerged and 
communicated with airplanes and vessels of 
the fleet. This naturally proves that dur- 
ing wartime a submarine can easily keep in 
touch with the ships and shore stations, 
and receive its radio compass locations at 
various intervals. However, it is to be ex- 
pected that this system will come into gen- 
eral use on all the submarines of the for- 
eign Navies, and that during wartime they 
will endeavor to exercise the use of such a 
system freely. We may then consider an 
enemy submarine as having submerged 
after having sighted its adversary; it then 
naturally maintains silence in respect to 
its transmitting apparatus, and continues 
to listen in for what the destroyers and 
other vessels may have to say. The fact 
is, that the vessel while endeavoring to 
maintain silence is defeating its own en- 
deavors, for while listening in, the receiv- 
ing bulb is actually transmitting, and if any 
of the destroyers tune their receiving ap- 
paratus to the same setting which the sub- 
marine is listening in on there will result 
the syphoning effect described previously. 
Should the destroyer: be equipt with a di- 
rection finding apparatus it can without any 
difficulty run down this undersea craft 
without the latter knowing what is happen- 
ing. This is only one of the many uses 
this previously dubbed nuisance can be put 
to. 


POSSIBILITIES OF LOCAL COMMERCIAL 
STATION SYPHONING AMATEURS. 


Since the general use of audions and 
their associated circuits was adopted, it has 
been heard from numerous sources that 
Amateurs who have copied a certain sta- 
tion one night could not receive this same 
station the following night. This further 
lends aid to my beliefs and as the reader 
shall understand from what follows, it was 
due to the fact that the “Large Commercial 
Station” «in that particular vicinity was 
syphoning the «smaller stations and the 
following night the effect was not present 
because the “Controlling” station was not 
listening on that same wavelength and no 


the two sets are then in resonance. Num- 
ber One can hear the true clear note of 
the oscillating audion at station Two, and 
vice versa; this is caused by the receiver 
also acting as a transmitter and if a key 
is arranged in the circuit to vary either 
the inductance or capacity, intelligent sig- 
nals can be transmitted between the two. 
This effect has been termed “syphoning” 
and is very pronounced at stations where 
the receiving apparatus are very near to 
each other. 

I have personally carried out experiments 
at distances up to two thousand yards and 
with suitable receiving apparatus informed 
the receiving operator the correct wave- 
length he was listening in on. Of course, 
as mentioned before, this depended upon 
the receiving operator having his bulb 
oscillating, and likewise my own, in order 
to pick up the undamped oscillations be- 
ing emitted by his receiving apparatus. 

Furthermore, I have, without an an- 
tenna connected to my receiver and same 
maintained in a state of oscillation, been 


syphoned by a large receiving station, 
when I was located some five hundred 
feet from the antenna and receiving ap- 
paratus. Now the MAIN FEATURE 
OF THIS PARTICULAR INCIDENT 
IS THAT THE SYPHONING EFFECT 
(WAVE) ACTED AS THE CARRIER 
OF THE SIGNALS BEING RECEIVED 
FROM THE OVERHEAD ANTENNA 
CONNECTED TO THE RECEIVING 
STATION SOME FIVE HUNDRED 
FEET FROM ME. This prompts me to 
believe that many of the Amateurs in and 
about a city where there is a large Com- 
mercial or Naval plant should not put too 
much faith in their own receiving ap- 
paratus in respect to the remarkable dis- 
tances covered with the same; for it may be 
that they are being syphoned by the local 
station which has the apparatus to easily 
cover the distance. 

Another fact which I may mention here 


‘is that, when a station is in the act of 


syphoning another, it tends to reduce the 
strength of signals received at that sta- 
tion, and tends to rob it of some of the 
signal’s strength. It may be that the 
total is proportionately divided between 
the two, three or four, whichever may be 
the case. 

ELIMINATION OF STATIC BY SYPHON 

METHOD. 

I have also found thru my extensive 
experiments and investigations into the 
possibilities of this phenomena that when 
syphon waves act as the carrier of signals 
from the main receiver to another receiver 
installed some several hundred feet away, 
the static which is so pronounced in the 
first instance is hardly perceptible at the 
second receiving apparatus, although the 
signals have not undergone a great de- 
gree of weakening. It is my contention, 
that if a receiver, say number one in fig- 
ure 2 had a coil of fairly large dimen- 
sions inserted in the secondary circuit so 
that this syphon wave could be directed to 
one certain point (where the second re- 
ceiving apparatus is installed) that a maxi- 
mum of the signal would be received there, 
in a greater proportion than the static. 
While I have no good theory to offer at 
present for this statement, it has proven 
so in actual tests and therefore there does 
not seem to be very much need for lengthy 
explanations. 
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‘Static’ is Reduced When the Signais are ‘‘Syphoned” from the Main Receiving Station 


to a Second Receiving Set, Says the Author. 


He Suggests the Use of Two Loop Aeriais as 


Shown, to Transfer the Energy to the Second Receptor. 
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Mluminative Tool. 
1,309,363, issued to Edward 
J. Meinke.) 

We have seen illuminative pens 
and pencils, now coimes the illumi- 
native tool. This patent, recently 


(No. 


granted, consists of a device which 
will hold various instruments such 










as a screw-driver, drills, gimlets, 
augers, chisels and the like, in the 
form of a handle or a frame, so that 
any well-known standard electric 
flashlight can be mounted therein. 
Hammering on the frame will not 
injure the flashlight, which can be 
removed if necessary, and a new 
battery inserted. 


Primary Electric Cell. 
(No. 1,310,695, issued to Harry E. 


Evans.) 
Generally, in primary electric 
cells employing two _ fluids, the 


electrolyte and depolarizing fluid, a 
porous cap was heretofore neces- 
Sary in order to separate the two 
liquids or else the gravity method 
had to be used. In this idea, how- 
ever, a new use 1s given to the 
carbon inasmuch as it acts not only 
as the positive pole of the battery, 
but also as the porous cup separat- 
ing the electrolyte placed within its 
recess, from the depolarizer out- 
side. The zinc being suspended in 
the carbon cup. In this manner 
the cell is not only simplified, but 
cheapened, and the internal resist- 
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,ance caused by porous cups in the 
past is greatly reduced. 


Enclosed Electric Arc. 
(No. 1,310,067, issued to Philip K. 
Devers, Jr.) 

This relates to enclosed arc 
lamps in which an arc is operate 
between electrodes of refractory 
materials, The entire arc is en- 
closed in a chamber which has a con- 
striction in its center and is filled 
with a gas at a pressure slightly 
above atmospheric. The gas con- 
tained within the globe has rela- 






tively small heat con- 
ductivity. In addi- 
tion to the electrodes 
there is a little heater 
coil which dfps into 
the mercury or an 
amalgam of mercury. 
‘This heater vaporizes 
the amalgam and 
causes by its vapori- 
zation the ionization 
of the electrodes. In 
this way an arc is 
started, The evolu- 
tion of vapor from 
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the mercury or amalgam displaces 
the nitrogen or other gas into the 
upper chamber, and hence increases 
the efficiency of the lamp by sup- 
plying an atmosphere of vapor be- 
tween the electrodes. 


Novel Electric Bell. 
(No. 1,310,813, issued to Albert M. 
Ward.) 


This 
one over the other, with respective 
hamniers to operate either of them. 
Each hammer may be attracted when 


idea* comprises two bells, 


an outside circuit is closed, ener- 
gizing one of the coils. The make- 
and-break in this case is at the 
lower end of the bell in the form 
of a set screw. A_ winding is 
placed on both cores in such a 
manner that the third circuit in 
the form of a buzzer may likewise 
be operated. Inasmuch as this third 
circuit is of a much higher fre- 
quency than that at which the bells 
can operate, no noticeable effect is 
perceived, and the hammers do not 
actuate, altho the buzzer vibrates 
and the cores themselves are ener- 
gized. 


Acoustic Actuating Mechanism. 


(No. 1,310,568, issued to A. C. 
Heap and O. B. Field.) 





This invention relates to a meth- 


od of detecting sound waves or 
pulses transmitted thru water and is 
attached to the surface of an under 
water mine, or submerged body, 
and either serves to operate a sig- 
naling device or cause the mine to 
explode. It only operates when it 
receives sound waves -or impulses 
of a certain strength, and accord- 
ing to its inventors does not go off 
even if heavy explosive charges are 
detonated in its vicinity. A “dane- 
ing contact’? is used, which re- 
sponds to the sound waves, the en- 
tire case being ‘filled with some 
liquid, such as oil. When sound 
waves of a certain pitch are re- 
ceived, the resistance between the 
electrodes varies, and the potential 
difference at the terminals of the 
condenser is varicd, thus allowing a 
pulsating current to pass thru the 
device. 


tat 
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Telautographic Apparatus. 
(No. 1,312,596, issued to George S. 
Tiffany.) 

With this tclautograph apparatus 
writing movements of the re- 
ceiving pen are kept in unison with 





the transmitting tracer under which 
there is a system of tracer lines, af- 
fected by the movements of the 
sending pen. In this way, more or 
less, current is allowed to pass, and 
the movements of the receiving pen 
are affected by the magnetic coils, 
which are excited to a variable ex- 
tent during the transmitting opera- 
tion. 


Sound Controlled Dirigible 
Torpedo. 
(No. 1,312,510, issued 
Baker.) 

__ This invention seems very plaus- 
ible. It consists of a torpedo which 
is discharged from a torpedo tube 
automatically; when it reaches the 
oy of some enemy craft the 
propelling mechanism is set into 
motion. The torpedo on becoming 
active, guides itself directly towards 
the ‘enemy ship, due to the sound 
waves set up hy the vessel. A plu- 
rality of microphones are arranged 
to the various circuits, so that when 
the sound, which. comes in stronger 
at one microphone than at another, 
will affect the steering rudder in 
such manner until both sounds are 
of same intensity. The elevating 
rudder is likewise controlled in sim- 
ilar manner. 


to George 





Secret Signaling System. 


(No. 1,312,574, issued to Ralph E. 
Pierce. ) 


Many patents have been 
which have attempted to send se- 


issued 
crct messages by alternating or 
breaking up the current impulses 
into mantciligible signals by means 
of ciphering switches, all of which 
have some good and some bad fea- 
tures. A device which promises to 
become very popular is this one 
granted recently. It implies twa 
systems of tapes which are run on 
a drum, the said tapes being per- 
forated so that extra impulses may 
be sent, and the regular dashes or 
dots broken up by the action of re- 


lays operated by the tapes. At the 
PeceIVinis end another tape travels 
thru a like apparatus causing some 
signals to be inserted and others 
removed from the original message 
as transmitted over the line, as can 
easily be noted in the accompany- 
ing diagram. In this way, absolute 
secrecy is obtained by use of the 
key for ciphering: and deciphering. 
Synchronizing devices are employed 
to control the speed of these keys. 
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An Automatic Sign, 
(No. 1,313,757, issued to Samuel C, 
Swindler. ) 

This patent consists of a figure 
carrying a relatively stationary leg, 
a pivoted leg and a pivot body and 
is arranged in front of a dial. The 
pivoted body swings backward and 
forward during vertical movement 
of the plate. There is a spiral cam 
rotatively mounted between the 
arms carried by the body and which 
is provided with numerals, so that 
it may be moved under the indi- 
cating finger. In this manner the 


operator can regulate the duration 
of the operation of the sign or other 


electric device controlled by the 
five or more circuits. For con- 
trolling another set of lamps anoth- 
er dial is pivoted on the body and 
still another at the foot. In this 
way a plurality of electric circuits 
may be operated. 


Producing Pure Elements. 
1,306,568, issued to Ezechiel 
Weintraub. ) 
This invention relates to a meth- 
od of isolation of difficultly 
reducible elements, such as 
uranium, which were always 
very difficult to reduce. The 
reducing metal (sodium) is 
contained within a_ smaller 
receptacle, and it is heated 
and purified by a stream ot 
hydrogen which enters at the in- 
let. When it is vaporized it 1s 
carried over through a tube into an- 
other recep- 
tacle, which is 
provided with the 
compound to be 
reduced. Into this 
second receptacle 
are two leads con- 
nected to a fine 
filament of tung- 
sten or tantalum, 
heated to bright 
incandescence. 
The stream of hy- 


(No. 

















the 
vapor of the salt 
in the larger re- 
ceptacle. 
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Our Amateur Laboratory Contest is open to all readers, whether subscribers or not. The photos are judged for best arrangement and efficiency of the 
apparatus. To increase the interest of this department we make it a rule not to publish photos of apparatus unaccompanied by that of the owner. Dark photos 
Peete aed to pen btoned ones. We pay $5.00 each month for the best photo or photos and $2.00 to each “Honorable Mention.’’? Address the Editor, “With 
the Amateurs” Dept. 








SCUSCCCUR SES DSRS SPSUDESUSCOUOOE CO UOUO SUSU SUOUSSSOTUSUSUGCESUOCH DUCED UCTS UU SU USE UUUOUCUGCUSUOUO SU UOCRUCE COD CCUSUCUSCCUSUOUSUUCUSU FCS CEDECSSSUCCCCURESUDDODRGROSCOUR DUCED ED DOSED CURDDDEDGRERODUGRESCCOREDBE DS DUBSRGRSGTOUGBESTS 


The Editors desire to call to the attention of all owners of ‘Electrical and Chemical Laboratories’ the fact that 
hereafter the MONTHLY PRIZE WILL BE $5.00 CASH, instead of $3.00. ALSO $2.00 CASH WILL BE PAID TO 
EACH “HONORABLE MENTION” ENTRY PUBLISHT. We have not received any ‘‘Laboratory Photographs” of 
late. So ‘go to it’? and send us your photo, together with that of your laboratory. If they are particularly good 
we may list some new and bigger prizes. So get busy, Boys!!! It’s up to you. Here’s a way to earn some greatly 
wanted laboratory apparatus at no cost whatever. Don’t be afraid to send in too many photos, Boys. 


‘Amateur Electrical Lalboratory’? Contest 


PUSconser SSeS EASTAS HAART RSOP TTT T UTE SER ESAT RO REPRO RSSESESESTE REGU REGS HRSHGRSERACSOSASSHORSRCCOR ECOL TCOFRSSCRSERRSCED EPEC NARS RRA RORCRO ORC RORSERCRO CHASES RSR SRG RGRSHS PRE R ERE RCHORORORRCSORORCHOR SRR ACRE SCAR SHARE SCHR RGHOROHORSHERERORREGOCSCOCCHCHECCHSECHOReTOLORECESeRe 


THIS MONTH'S $5.00 PRIZE WINNER— 
CHARLES AMBROSE YOCUM 


EREWITH are a few photographs of my ‘Electrical Labora- 
H tory.” I have a one-half kilowatt step-up transformer, a Tesla 

coil giving a six-inch spark, a one-inch spark coil, a water- 
power motor running a generator, a few small motors, rotary gap, 
18” by 8” loading coil with 36 taps, step-down transformer, 
Brandes head set, 20 plate glass sending condenser, two mineral 
detectors, loose coupler of the navy style, telephone transmitter 
on swinging arm (in the middle of the switch-board), used for a 
speaking arc, which is also used on my teiephone by utilizing a 
double-throw switch. I have electric meters, so I can always know 
how much power the apparatus consumes. There are two anten- 
nae, one 200-foot, two-wire, used for receiving, and one four- 
wire, 120 feet long for sending. I also possess a carbon rheostat, 
Murdock oscillation transformer, Murdock wireless key, with a 
shunt device under key, which shorts the detector when the key 
is pressed. 

I have a good range in sending and with an Audion can receive 
about 2000 to 3000 miles. On top of the step-up transformer is 
seen a sinall box: it contains a small receiving and sending ap- 
paratus capable of transinitting one-half mile and receiving ten 
miles.—Charles Ambrose Yocum, 438 Fairview St., Pottsville, Pa. 
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HONORABLE MENTION—B. O. SHIFLETT—$2.00 
PRIZE PAID EACH “HONORABLE MENTION” 


Y “laboratory” is in a large, well-aired, spacious room on the 
M second floor on a corner facing northeast and southeast. 
. While it is equipt chiefly for chemical and microscopical work, 
yet it has five electric light connections or sockets for 110-volt A-C. 
There are nunierous pieces of electrical apparatus, such as induc- 
tion coils, telegraph apparatus, small motors, transformers, static 
devices, etc. I have spent a great deal of my time in the study 
of phonographs, cameras, telescopes and microscopes—trying to 
make improvements on phonographic devices; and in the feld of 
lenses, making adaptations of different forms to certain kinds of 
conditions, such as the projection of ‘“microphotographs’ and 
‘‘microphotography.” One of the pictures shows one corner, in 
which is a lavatory, to the right of which is a work table, cov- 
ered with some equipment set-up, burettes, Leibig still, Soxhlet 
extractor, Kipp’s gas generator, separatory funnel, water-bath, 
Bunsen burner and alcohol lamp and two high-powered micro- 
scopes. The other photos show one end of the cheinical cabinet, the 
top of which contains shelves filled with chemicals and reagents, 
the bottoin being filled with apparatus. : ; 
I have been reading the ELectricaAL ExPERIMENTER ever since it 
first began.—-B. O. Shiflett, 138 So. 55th St., Birmingham, Ala. 
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By LMERSON LASTERLING 


N the Fritzey again!” 
howled the chauffeur. 

The benzine go-cart 
had just exhibited its 
muline instincts — or 
tendency toward inertia 
as far as locomotation 

was concerned. 

The azurely,  efflu- 

viated auto-engineer 
wandered into the 
depths of the unknown 
that lies beneath the hood and Punk turned 
to Jazz with: 

“Say, Stazz Jokes, will you be so kind 
as to bust loose and put us ignorant hon- 
yots wise to the hidden mystery that most 
everyone knows about—but I don’t that 
makes the buses commence up the street 
without the herder pouncing out and doing 
the Henry Ford at the bow end of the land 
craft? I know how to jump on the self- 
beginner and how to keep the gas operated 
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TACK ELIMINATOR 


Juicing the Jazz 
Wagon 


“Some score of bewildered brothers in 
the game had tried many means of bringing 
the probability into an honest possibility. 
But our hero—” 

“You mean villian!” This from the be- 
smeared driver who was—you know—up 
fore. 

“But our ,’ continued Stokes, “was 
working on another wise hunch. His graft 
was to harness the Goddess Electra along 
with the God. ... (Editor, please insert 
here the name of some political ener . 





The writer is no political authority. be- 
sides we might not agree. I'll take the 
blame of your choice—if blame falls. En- 


closed in parenthesis is sot intended for 
print. )” 
“(Political enemy) ?”” wondered—out loud 
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plug emporium and gaze over the assort- 
ment. Every one is claimed to be a little 
better in some way or other for some pur- 
pose or other than the rest. 

“Some manufacturers are not satisfied 
with one spark plug and jab in a couple— 
this is in the larger types of stationary ea- 
gines. For the automobile engines one is 
a-plenty—at least at a time. 

“To get down to the information of the 
situation: The thing is run like this: A 
source of juice, say a bank of batteries— 
a battery to be explicit, furnishes the V plus 
A for the induction—or spark—coil. The 
voltage—that’s the capital V—up to a point 
where it is not hampered by a short air or 
gas gap, flashes right across and ignites 
the inflammable mixture in the cylinder 
chamber and does the same thing in a me- 
chanical way that a lot of similar things 
do in a political way. 
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ELECTRIC TIRE 
VULCANISER & 
GEISSLER TUBES MUD SCRAPER 
LIT-UP BY STATIC 
ELECTRICITY FROM 
RUBBER TIRES. 





If Your Flivver Has a Well Stocked Juice-Box Don't Be Bashful—But Go the Limit. 
All Be Comfy. Take a Squint At the Above Portrait, But Don’t Crack Your Lip Laughing. 
Right Into Any Automobile Confectionary Store. ( 
We Would Have Stuck a Few More Gross Onto Our Flivvernacular, Only the Artist 
Went Bluey and Struck for Less Art and More Pay. 


About This 21st Century Buzz-Wagon. 
All Your Electrical 


thumper rattling, after I do the fatal stunt 
—but what I crave is the why and the 
wherefore—dost thou getteth me, Sir 
Lunchalot ?” 

“The person spoken to doth,” returned 
Jazz. 

The story then runs something like this 

“Once upon a time—in the first gray 
days of modern mechanical history, a boob 
sat at a pile of junk—we’ll not give the guy 
away— waxing sore and emitting moisture 
under the hat. Ye olde inventor was work- 
ing on a conglomeration of metal that was 
to furnish power by the expansion, or 
rather the concussion or pressure exerted 
from a series of explosions that were to 
take place in an enclosed chamber. But 
the question was to make the explosions in 
a true classical manner. 


t Step This Way, 
Rinktums—and Lots Besides. 


Boys, 


—Mr. Vote, our artist friend from Port- 
land, ‘““Why do you use him for some con- 
tribution God? What is he supposed to be 
god of ?” 

“Gas—along with hot air,’ smiled back 
Stokes. 

‘As I was about to say,’ Stokes went on, 
“our what-you-may-call-him, as he sat 
dripping over the model of his brain baby, 
thinking and sweating, doped out the spark 
ignition for gas engines. Before that the 
bums on the works had been using flint 
lock contraptions, flame, and everything. 

“The spark stunt proved to be the thing 
in the game. As time shapened out the ends 
—like Shakie averred divinity would do 
—spark plugs came into existence. If vou 
care to see how far the inventors have wan- 
dered in the field, just meander into a spark 
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This Being the Electrical Age—or Rage—Let’s 


There's Nothing Phoney 
They Will Sell You 


The Fact Is, 


“Of course, the guy that uses the engine 
don’t want the spark shooting across the 
gap steady, or at random, so the makers 
have devised all sorts of do-funny things 
they call timers and—you know, those cute 
lil trade names. All serve the same pur- 
pose—that of making the necessary ar- 
rangements to have the spark blaze away 
at the psychological, or rather the physio- 
logical moment. The revolving of the re- 
volving parts of the motor cause the cir- 
cuit to be opened and closed. As the en- 
gine speeds up it is more efficient to have 
the ignition take place a fraction of a sec- 
ond sooner than in the case of slow running 
or hard pulling. For this purpose there is 
installed on most cars the spark advance, 
or adjuster, with which we are all familiar. 

(Continued on page 798) 
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THE ORACLE 


The “Oracle’’ is for the sole benefit of all electrical experimenters. 


December, 1919 





Questions will be 


answered here for the benefit of all, but only matter of sufficient interest will be publisht. 


Rules under which questions will be answered: 


1. Only three questions can be submitted to be answered. 
2. Only one side of sheet to be written on; matter must be typewritten or else written 


in ink, no penciled matter considercd. 
3. Sketches, diagrams, etc., 


must be on separate sheets. 


Questions addrest to this 


department cannot be answered by mail free of charge. 


nominal charge of 25 cents is made for each question. 


If the questions entail considerable 


researcli work or intricate calculations a special rate will be charged. Correspondents will be informed as to the fee before such questions 


are answered. 





ROGERS GROUND ANTENNAE. 
(1030) H. I. Middleton, Hendersonville, 


N. C., asks several questions in reference 
to Rogers Underground Antennae: 

OO ie it bare wires can be used as 
underground antennae (as per article in 
June, 1919 ExperIMENTER), why can’t water- 
pipes, etc., which are available and already 
buried, be used? 

©. 2. Ifa bare wire is used for under- 
ground antennae, how and why should it be 
connected to the regular “Ground” wire 
which diagrams in June article call for? 

Q. 3. In what order of efficiency will 
the following styles of antennae rank, viz: 
Regular Tower Antennae, Tree Antennae, 
Underground Antennae? 


Q. 4. Will the Tree Antennae and the 
Underground Antennae require specially 
constructed or sensitive receiving instru- 
ments (audion, etc.), or will they work just 
as well with the usual Amateur Receiving 
Sets? 

A. 1. With reference to the Rogers 
underground antenna, and as to the reason 
why ordinary waterpipes, etc., cannot be 
used for aerials, would say that such 
piping systems buried in the ground have 
yielded very good results in some cases for 
the reception of radio signals, tho usually 
they do not correspond in efficiency to a 
well-laid Rogers antenna. Also in the case 
of the latter, there is an added advantage 
of high conductivity in the copper con- 
ductors as compared to ordinary water- 
pipes, and, contrary to the average opinion, 
common water is not a good conductor, but 
a very poor one, with a consequent high 
resistance. 


A. 2. With respect to the connection of a 
bare wire Rogers antenna thru the receiv- 
ing apparatus and then to the usual ground 
connection, would say that the Editor of 
the “Oracle” has personally heard signals 
coming in with a high audibility, using the 
antenna only, with no connection to the 
usual ground. But when the ground 1s 
also used in connection with one of these 
buried antennae, the signals come 1n some- 
what louder. The whole philosophy of the 
Rogers underground aérial and its opera- 
tion is, it would seem, based on the simple 
fact that the copper wires buried in the 
ground, whether bare or insulated, are 
many times higher in conductivity than the 
ordinary earth, and therefore due to this 
conductivity an appreciable radio current 1s 
induced and interpreted thru these con- 
ductors. 

A. 3. The probable ratio of antenna 
efficiency would be (a) regular elevated 
antenna, (b) underground antenna, (c) tree 
antenna. The underground antenna does 
not always show as high an efficiency as 
some of the large elevated aérials in use 
at some of the Government stations, but it 
invariably has the advantage of the ele- 
vated antenna during periods when there is 
an appreciable amount of static, and signals 
can be copied on the underground aérial 








thru. thunderstorms without the least: 
danger, or without any interference from 
static. 

A. 4. We cannot say as to the sensi- 
tivity required in the radio receiving in- 
struments to be used with tree antennae as 
developed by Major General Squier, but 
would presume that any ordinary audion 
receiving set would give good results. The 
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WANTED!!! 
“ODD PHOTOS” AT $1.00 EACH 


Here’s what we want! What have you got? 


ELECTRICAL PHOTOS— 
New photos of Lightning; new and 
unusual Electrical Apparatus and 
Machinery; Electric Signs; Electric 
Autos; Electric Clocks. 
SCIENTIFIC PHOTOS— 
New Scientific Apparatus; Results; 
Effects; Motion Pictures; Stunts. 
OPTICAL PHOTOS— 
Peculiar stunts obtained with vari- 
ous lens arrangements; odd film ef- 
fects caused by unusual conditions; 
novel micro-photograplic subjects. 
ASTRONOMICAL PHOTOS— 


New eclipse photos; star and moon 


= 


effects caught by the camera; 
comets; shooting stars; progressive 
moon studies; moon and __ star 
pliotos. 


FREAK PHOTOS— 
Odd double and triple exposure ef- 
fects; novel and striking effects due 
to unusual exposures. 
MECHANICAL PHOTOS— 
Electrical and Mechanical apparatus 
of unusual news interest. 


RADIO PHOTOS— 
New stations, both commercial, gov- 
ernment, and private. Owners of 
private or amateur stations will find 
a special contest for these photos 
on another page of this issue. 


And don’t send us plate or film “nega- 
tives”; send unmounted or mounted 
“prints”, preferably a light and dark 
one. Enclose stamps if photos are 
to be returned and place a piece of 
cardboard in the envelope with 
them to prevent mutilation, 
Address photos to—Editor “Odd 

Photos”, Electrical Experimenter, 233 

Fulton Street, New York City. 
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usual apparatus employing an audion de- 
tector may be used with great success with 
the Rogers underground antenna, and when 
the writer visited Mr. Rogers’ laboratory 
he was using but one detector and amplifier, 
namely, an audiotron bulb. This bulb was 
connected up so as to oscillate when de- 
sired, in .order to receive the undamped 
Wave stations. 
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You will find an interesting article on 
the tuning of underground antennae to op- 
timum wave lengths, by J. Stanley Brown, 
aaa “Radio Amateur News” for July, 


DATA ON FIVE-COIL LOOSE 
COUPLER. 


(1031) M. R. Smith, Winnipeg, Man., 
Can., writes the “Oracle”: 
Q. 1. What are the dimensions and 


what size wire is used in the construction 
of the “Five-Coil Loose Coupler” shown 
on page 74 of the May issue of your excel- 
lent magazine, which is used by Samuel D. 
Cohen in his “New Regenerative Vacuum 
Tube Circuits”? 
_A. 1. We are pleased to give herewith 
information you request on the five-coil 
loose coupler. : 

L,, 10 inches long, 7% inches in diameter, 
wound with No. 20 silk-covered wire. 

L., 834 inches long, diameter 6% inches, 
wound with No. 26 silk-covered wire. 

Ls, 834 inches long, diameter 5% inches, 
wound with No. 20 silk-covered wire. 

Li, 4 inches long, diameter 7%4 inches, 
wound with No. 20 silk-covered wire. 

Ls, 4% inches long, diameter 5% inches, 
wound with No. 20 silk-covered wire. 


PHAROAH’S SERPENTS. 


(1032) E. F. Rightcelieeiea 
N. C., inquires: 


Q. 1. Can you give me the formula for 
making the fireworks novelty’ called 
Pharoah’s Serpents? It is a small: pill or 
cube which when lighted will burn and the 
ashes will extend outward in the shape of 
a snake. 


A. 1. The formula for making Pha- 
roah’s serpents, altho very efhcient, is not 
generally used in the house, inasmuch as 
when these chemicals are combined to form 
the serpents they cause a strong odor of 
burning sulfur. 


The following formula, however, may 


be adapted to both indoor and outdoor 
entertainments : 


Grange, 


Potassium Chromat...... ee 2 parts 
Potassium Nitrat.......7.0e 1 part 
White Powdered Sugar....... 2 parts 
Powder each ingredient except the 


sugar very carefully. Then spread the 
powders on a piece of paper, and by care- 
fully working with a spatula insure a thoro 
mixture of the ingredients. Moisten with 
a little alcohol and work into a paste. Now 
form into pellets about the size of a pea, 
or, in fact, any size desired, and allow to 
dry. These should be very carefully cov- 
ered with a layer of tin-foil or tin-foil 
wrapping and placed in a large box, so that 
accidental friction will be almost impos- 
sible. Do not use a box with a slide cover, 
as friction when the cover is removed 
might cause harmful results. 
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to Floorwalking ? 


Ther& are thousands of men like Cap- 
tain Smith who, before the war, were oc- 
cupying relatively unimportant positions 
in the business world. Then, in a few 
months after the call to colors, they were 
holding commissions in the army. Millions 
of others found their way from positions 
in all walks of life into the various camps, 
where intensive training quickly turned a 
nation of business men into the world’s 
finest fighting machine. It almost seemed 
incredible — but what this array of busi- 
ness men and workers did as “their bit” 
is now history. What took Germany forty 
years to prepare for was done in a few 
months by America. This record was 
made possible only by INTENSIVE 
TRAINING. 


Though Captain Smith may return to 
his old job of floorwalker, it will be only 
for a short while— time enough to com- 
plete a course of intensive training in 
some line or other that will make him 
mentally fit for a better paid and more 
responsible position. He knows that in- 
tensive training will do this for him just 
as surely as it qualified him for a com- 
mission in the army. 


Intensive training made him a leader of men, It 
enabled him to give orders instead of taking 
them. It enabled him to think, act and reason for 
himself and do the thinking for those under him— 
often a matter of life and death. No! Captain 
Smith couldn’t be content in his old job, because 
he knows how to get a better one. 


The War’s Great Lesson 


Every man who stepped from his job in civil life 
into an intensive training camp has learned a val- 
uable lesson—a lesson that will make him a better 
business man if he but has the will to win. These 
men have witnessed the wonders of intensive 
training—have seen the metamorphosis in their 
own individual lives as well as in those of others, 
and it is but natural to assume that, if intensive 
training in military matters performed such won- 
ders, it must have the same beneficial effect when 
applied to business. The history of business and 
of business successes points unerringly to the 
assistance rendered by intensive training. 


Since the armistice was signed, and more par- 
ticularly since the American troops began to arrive 
home, there has been a noticeable increase in the 
number of enrollments for intensive business train- 
ing in all lines of endeavor taught bythe American 
School. Thousands of men who were simply “‘get- 
ting by” instead of “‘getting on’”’ before they joined 
the colors, have learned a lesson and they are not 
going to be content with the poorly paid jobs they 
held inthe past. This fact is proved by the great 
increase in students who are availing themselves 
of American School training. In_a few months 
these students who are now applying intensive 
training as a solution of “how to get on,” will be 
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After seeing what a few months of in- 
tensive training did for him from a 
military standpoint, he, and thousands 
like him, are going to avail themselves 
of the same method as a means of self- 
betterment in business life. There’s 


proof below that it’s the only way to 
secure promotion and much better pay. 





able to qualify for the goal they have in 
mind. The spare time hours they devote 
to this training will bring them rich re- 
wards in the form of bigger pay checks, 
better positions and more congenial work. 
The result of such training cannot be 
otherwise, for trained men are the scarcest 
commodity on the market. 


An Investment 
Without an Equal 


If you think for a moment that there is 
another investment that can equal the 
time and small amount of money spent in 
intensive training— get out your pencil 
and do some figuring. 


If a course of intensive training in your 
chosen line costs you from $50 to $100— 
and your spare time—how much would 
that money earn for you if invested in 
stock? From three to ten dollars per year 
would be the limit, wouldn’t it? 


The same amount invested in intensive training 
will double, treble or multiply your earning power 
several times, because it makes you a better busi- 
ness man and makes those who employ you aware 
of that fact. There’s no sentiment in determining 
salaries. You get paid for what you can do—and 
that depends solely on what you know. 


Your spare time does not earn you anything 
—so you can’t charge anything to a 
course of intensive business training but the 
actual cost of the course. If the result of 
this training only increased your earning power 
by ten dollars a week— and that is a conserva- 
tive figure—you_would net FIVE HUNDRED 
AND TWENTY DOLLARS a year from a small 
investment of cash and spare time. That is a small 
gain when compared with actual returns reported 
by American School students, but small as it is it 
serves to prove that there is no other investment 
in the world that pays so well as a trained brain. 


Thousands Bettered by 
American School Training 


It has been the privilege of the American School, 
a fully chartered educational institution, to pre- 
pare thousands of ambitious people for better posi- 
tions in all trades and professions. For nearly a 
quarter-century it has been advocating intensive 
training. and, today, there are thousands to testify 
to its efficacy—thousands who are now enjoying 
healthy incomes and congenial work as a result of 


Www americanradiohistorv.com 







the spare time they devoted to American 
School training. The same measure of 
success can be yours. Proof of scores of 
these successes will gladly be mailed 
you on request. 


A School That Is Known 
by Its Guarantee 


The American School believes that edu- 
cation, like merchandise, should be sold 
on a “make good” basis. Doing business 
strictly by mail demands some guarantee 
as a protection to the student. That is 
the belief of the American School — and 
it is on the basis of SATISFACTION OR 
MONEY REFUNDED that a student 


enrolls. All risk on the part of the student is 
eliminated. At anytime during the first year of 
your enrollment we guarantee to refund your 
money in full if, after the completion of ten ex- 
aminations, you notify the School that you are not 
satisfied with your course. Ten examinations will 
prove to you whether or not you are getting prac- 
tical, money-making training. You are the judge. 


Don’t Dodge a Better Job 


Whether you get a better position and better 
pay 1s up to you and you alone. The American 
School can help you get the position you want— 
just as it has helped its thousands of students. It 
will not obligate you to investigate what this 
training means to you. A Free Bulletin will be 
mailed you on receipt of the coupon. No agents 
will call on you-and it might prove the best 
thing you ever did. Check and mail the coupon 
while this matter is before you. 


American School of Correspondence 
Dept. G-269 Chicago, U.S. A. 
TRAINING=THE KEY TO SUCCESS 





Explain how I can qualify i 
for the position checked. 





ee Electrical Engineer ...... Business Manager 
......Electrie Light and Power ...... Certified Pub. Ace’nt 
Superintendent  —— ...w. Aceountant and Auditor 
setae Hydroelectric Engineer ..»... bookkeeper 
steees Telephone Engineer stenographer 
ssceee Telegraph Engineer ....Lire Insurance Expert 
peceer Wireless Operator Sanitary Engineer 
soseee Architect ....Master Plumber 
Roses Building Contractor -feating and Ventilating 
eeeses Civil Engineer | Engineer . 
meses Structural Engineer ...... Automobile Engineer 
»....Mechanical Engineer a... Automobile Repairman 
...Shop Superintendent __..... Airplane Mechanic 
weeecteam Engineer | assess High School Graduate 
eas Draftsman and Designer _......Gen’] Education Courses 
sarees Lawyer .....-common School Branches 
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Young 
Men of today are 

tortunate to live in the 
age of the Auto and Tractor 
Business. It is the greatest busi- 
ess in the world. Never before has 
chere been such a wonderful future for jsm- 
bitious men, 


Bis Demand For Trained Auto Men 


‘Vhink of it!—Six million automobiles in use and thousands more being 
suld daily. Factories are rushed to the limit. Trained automobile men are 
wanted everywhere. The demand exceeds the supply. That’s the business 
you can learn here at our school,—and such is the opportunity that awaits 
the trained automobile man. 


Earn $100 to $400 Monthly 
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It is net at all difficult for a trained man to earn those salaries. Hundreds of our graduates 
are doing even better than that. Auto Factories, Garages, Service Stations and Tractor 
Factories are continually calling on us for graduates to fill responsible positions. Many of 
our graduates go into business for themselves. There are thousands of places where good 
Baers ane the services of competent, trained men are needed. These opportunities are 
unlimited, 


Complete Tractor Course Included 
Complete ee on sue one repale and ae 
tenance of tractors is also included in our regular 

Auto Course. Tractor manufacturers give full co- OETROIT 
operation, International, Moline and Emerson- 
Brantingham Co.’s have placed machines with us 
for the benefit of our students, 


Brazing-Welding and Tire Repairing Taught 
in Separate Courses. Big Money Earned hy Trained 
Competent Men in Tuese Lines. 


Big Factories Endorse Our } Free Catalog—Gives com- 
Schoo]l—In fact they as-f plete information with 
sisted in the arrangement | views of school and equip- 
of our present Course.] ment, also actua] letters 
They know our equipment] from satisfied graduates. 
and our methods andj Write for it. Better still, 
heartily recommend our] jump train and come as 
School hundreds do. Our guar- 
antes protects you, 


MICHIGAN STATE AUTO SCHOOL 


*‘Most Progressive Auto School in America’’—‘*In the Heart of the Auto Industry”’ 
Aule Building, 672 Woodward Avenue DETROIT, MICH., U. & A. 





Money-Back 
Garantee 


We guarantee to 
qualify you for a 
position as chauf- 
feur, repair man, 
tester, demonstra- 
tor, auto electri- 
cian, garage man, 
automobile dealer, 
or tractor mechan- 
ic and _ operator, 
paying from $100 
to $400 monthly 
or refund your 
money. 
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EQUIP YOUR CAR AT ONCE WITH THE 


“ALSOP- ALL - SPARK” 


SAFE — SIMPLE — SURE 
It eliminates the cost of new plugs, by causing old, 
cracked, carbonized and oil soaked plugs to give 


























powerful sparks, which retards carbon, saves gas, WARANTEED FOR LIFE OF LAR 
develops greater power, and insures continued driv- . er. ." a — 
ing without misfires. U UJ Uv 
Control is ae parc some ah on casa oeie: —— 6 aw x, 
so that a low voltage hot spark can be used for ae 
starting. << id 
NOTE :—This device does not contain DANGER- Controlled from a handsome dial on dashboard. 
OUS EXPOSED SPARK GAPS, which may SET PRICE: 4 cylinder type $7.50 with monsy-back 
YOUR CAR AFIRE and make your: engine HARD Guarantee 
TO START. 


WRITE for our great Catalogue of GOVERNMENT TESTS. DEALERS—AGENTS—SALESMEN—WANTED 


ALL-SPARK IGNITION CO., Inc. - 13 Water St., New York 







““The Eastern’”’ is a Large Achromatic Telescope 


; een MADE UPON NEW 

ae SCIENTIFIC PRINCIPLES, 
4 Positively such 2 good Telescope was never 
sold i ts price Delors Eastern Telescopes 
: "a Ses = are made by one of the largest manufaciurers 

FARM OR RANCG of telescopes in America; we control entire 
production; measure closed 9 Inchss and open over 3 feet in_¢ secitons, They are nicely brass bound, with 
Scientifically ground lenses. Guaranteed by the maker. ») Every sojourner In the country or at the seaside 
Tresorts should certsiniy secnre one of these instruments, and no farmer should be withont one. The scenery 
jast now is beautiful, a Telescope wlll aid yon in taking views, Objects are bronght to view with astonishing 
clearness. Sent by mall or express, safely packed, prepaid, for only 99 cents. Onr new Catalogue of Watches, 
etc., sent with each order. This '!sa grand offer and you should not miss ft. We warrant each telescope just 
as represented or money refnonded, Send 99 cents by Rezistered Leiter, Post Office Money Order, Express Money 
Order, or Bank Draft payable to onr order, or your newsdealer orstore-keeper will order one for you. Whether, 
consumer or desler, send cash with order. To dealers 6 for Four Dollars. 


EASTERN NOVELTY CO., 67: 172 E. 98d STREET, NEW YORK. 
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moving any commutator, to note and rec- 
ord its exact position on the shaft; a cen- 
ter punch mark should be made on the 
armature drum or core, and another cor- 
responding mark on one of the commuta- 
tor segments. Thus, when the commutator 
is being replaced these two marks should 
be lined up. This is very important from 
an electrical standpoint, and it also is the 
best from a mechanical standpoint for ob- 
vious reasons. 

Small commutators are frequently driven 
into place on the armature shaft by means 
of a piece of pipe which fits over the shaft, 
and then this pipe is hit with a heavy ham- 
mer or sledge, driving the commutator on 
in this fashion. Where the commutator 
does not make an extra tight fit on the 
shaft this method is quick, it may be said, 
but it is very poor practise, except when 
applied by an experienced mechanic who 
can judge when this process is requiring 
too heavy a blow. On small armatures 
there is a danger of bending the shaft. It 
is best to upend the armature and shaft 
in a vertical position when attempting to 
drive on a commutator in this fashion with 
_a sledge and a piece of pipe. e commu- 
tator may rest on a piece of fiber or in 
some cases an iron plate is used, but the 
latter is liable to damage the end of the 
Shait. 

When a shaft becomes bent, for one rea- 
son or another, one of the best methods of 
straightening it, is to place it between cen- 
ters on a lathe. Small shafts can be easily 
straightened without applying any heat, but 
large shafts two or three inches in diameter 
and more, should have heat applied to them 
before attempting to bend them straight. 
The first thing to know is the actual posi- 
tion of the bend, and pressure should be 
applied on the opposite side of the shaft or 
armature drum from which the’ bend 
springs. Pressure may be applied in sev- 
eral ways. In some cases, a lever or a 
piece of plank is used on top of some 
blocking on the lathe bed, while in other 
cases, pressure may be applied by means 
of the lathe tool carriage, utilizing the 
slowest hand-feed possible on the carriage. 
Considerable pressure can be obtained in 
this way, but it is not advisable for any 
large work, as it is liable to strain the 
lathe machinery and either break or bend 
some of the gearing and connecting shafts 
on the tool-carriage. 

MISCELLANEOUS COMMUTATOR CONSTRUC- 
TION HINTS. 

At figure 4 are illustrated several prac- 
tical hints in commutator construction. At 
A, there is shown a method of building 
up cone-shape mica rings used in insulating 
the ends of the commutator barrel or drum. 
These rings are usually built of shellacked 
mlica, a standard form of this material in 
the electrical trade, and which comes in 
the form of sheets of various thicknesses 
and sizes. This shellacked mica sheet is 
first cut out in segments or other shapes 
of predetermined dimensions, such that 
when they are heated above a Bunsen flame, 
they may readily be bent to the exact size 
and form of the cone required. In com- 
pleting such a ring, the segments are over- 
lapped as shown by the dotted and full 
lines in Fig. A. The segments are shel- 
, lacked as they are built up in the cone 
form. A wooden form of the proper taper 
may be turned up for the purpose, or else 
the commutator shell itself may be used 
for the purpose. Cement mica is widely 
used in commutator work, but mostly where 
flat position of insulation, such as commu- 
tator segments, are required. 


(Continued on page 790) 
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Drafting 
Lesson 


The Chicago ‘“Tech’® 
method is the quickest, easi- 
est way to hecome a skilled 
draftsman in spare. time, 
without interfering with your 
present position. But we 
don’t ask you to decide un- =: 
til you know how well quali- = a 


fled you are for this pros- CHICAGO TECHNICAL COLLECR 
perous profession. Crea Ut Ay 


TEST LESSON 
IN DRAFTSMANSHIP 


Perel Es a ne 
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Other institutlons ask vou 
to pay first—and then find 
out later what their in- 
Btruction means to you. We send the free lesson first 
and place you under no ohligation at all. Discover your 
qualifications hefore you pay anything. And see for 
yourself just what Chicago ‘‘Tech’’ offers you in trainlng 
which will bring a ready market for your services and 
open opportunities which are closed to the untralned man. 


Send Coupon 
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Every 


a Draftsman 


Raise Your Income 


789 


Big Construction Job 


Must Pass Through the Drafting Room 


Do you realize what that means in the way of opportunity with big pay for 
Draftsmene Think of the enormous volume of building operations now going for- 
ward all over the country with the return of peace—the big engineering, construction 
and manufacturing projects that must every one first go through the drafting room 
before the plans are ready for the workmen. 

Never before in this country was there such a demand for skilled draftsmen— 
and this condition is true of European countries in which the destruction of war 
calls for vast re-building programs requiring the services of an army of draftsmen. 
All this world-wide demand means great prosperity for men who become trained 


in draftsmanship. 


$25 to $100 a Week 


All you need is training to be ready to ac- 
cept a call that should mean $25 to $100 a 
week easily earned. You have the same oppor- 
tunity to secure the valuable training in spare 
time at home or by personal attendance from 
the Chicago Technical College that many other 
men had who are now holding fine positions 
and earning big pay through their knowledge 
of draftsmanship. 


Act Promptly—Now 


The longer you wait, the ionger you will postpone 
the time when you wiii begin to draw a tempting 
salary as an Expert Draftsman. Manufacturers, 
Architects, Contractors, Engineers, Builders, Raii- 
roads and other big empioyers of trained draftsmen 
are ready with the work—when you are qualified to 
handle it. 


Come to the College or 
Train at Home 


Whether you decide to take one of the resi- 
dent courses or to study in spare time at home 
you will have the personal direction of practicai 
engineers, builders and architects, who give you 
the henefit of their vast experience and the suc- 
cessful methods they use in their own work. 
No time wasted. Every minute counts under 
men like these—every one a specialist! 

We train hundreds of men by the most modern 
methods and see them quickly succeed, because we 
give them a technicai preparation that not only 
makes proficient draftsmen of them, but aiso enables 


them to fiil higher executive positions in big con- 
struction enterprises. There is no limit to your 
progress after you have equipped yourself with what 
the Chicago ‘‘Tech’’ can give you. 


Drawing Outfit 
Every student of the a 

Chicago ‘*Tech” Home # = 
Study Course in 
Draftsmanship receives 
the drawing outfit — 
set of instruments in 
case, drawing board, 
T square, triangles 
scale, curve, drawing 
paper, penciis, etc., or 
a cash credit in case 
he aiready has an out- 
fit. These instruments 
are of the same make 
and sizes as used by high salaried experts in drafting 
rooms of factories, shops, railroads, ete. You use 
them whiie iearning—then take them right into your 
practicai work. 


Easy Payment 


Chicago “Tech” training costs you little compared 
to the great benefits conferred, and payment of 
tuition fees may be made in easy installments, if 
desired. This spiendid training wiii soon enable you 
to pay for the course from extra earnings. 


Beiow, in the coupon, we list our principai courses, 
Just mark X in the ( ) to show which subject In- 
terests you and we will send you full information 
free. Mail Coupon or write today. 





CHICAGO TECHNICAL COLLEGE 


CHICAGO, U. S. A. 


AUTOMOBILE AND 
GAS ENGINE COURSE 


All ahout automohile mechanism—its con- 
struction, operation and REPAIR—taught hy 


mail. You train directly under the Chicago 
“Tech”? automoblle experts. Splendid op- 
portunities open now. 


soe . {1 

Learn All This in Spare Time Fy 
All ahout the Principles of the Automo- [ J 
hile: Gasoline Engines: Power Plants and | 
Transmissions; Carhuyetors and Fuel Sup- [J 
ply Systems: Luhrication and Cooling; Bat- CJ 


teries: Magneto Ignition; Starting and 


CHICAGO TECHNICAL COLLEGE 


1245 Chicago “Tech” Building, Chicago 


Without obligation to me, send your Catalog on subject indicated 
helow, Also 
Mark X opposite work in which you are especially interested. 


FREE Lesson if inquiry is on Drafting or Plan Reading. 


Arehitectural Drafting { ] Plan-Reading—Buildings 
Machine Drafting [ ] Plan-Reading—Shop Men 
Electrical Drafting [ ] Estimating 

Structural Drafting [ ] Surveying 

Sheet Metal Drafting { ] Autos and Gas Englnes 
Builders’ Course [ ] Aeronauties 


Lighting Systems. Namo eeaeveeoeceeeteee eevee eevpereeeveeeeee eee @eeseeerteoen seeoee oe es ee 
Know How To Fix Troubles 
Most complete instructlon in auto repair IM GOTeSS wares cle crccicieicrcine cclelelelercieteicres Sia veierarers Seieeie Soe eieieie a aleve sieiere ws 


work. Equips you for high pay or to start 





. husiness. Big demand for trained repair i e e eeee eee eee Gare arc elctolels aio atereiareters 
Write Send the coupon and get catalog CIiLv ec ce eee eens enesaeaneenes . e ee Sta 
and all information now. 
College or Home Study? State which......... setstalateeieieies siete ciele eee 
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KU DIPIRIONIE. 


TRADE MARK 


nm Neh 
MY VON OQQOQQOT FS WOVQU QU Q0U 
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Boys! Girls!! Grown-Ups!!! 


The “‘Kidphone”’ is sold as a toy, but it is more than a toy— 
it is a practical, durable, superior telephone. Although it is 
much smaller and weighs much less (receiver weighs 4 0z.), 
it talks better than the one you're used to. The idea of opera- 
tion is different. It is based upon the correct theory of voice 
transmission, introducing to America for the first time a far- 
reaching, scientific principle, only recently perfected. Can be 
used for all sorts of purposes—in the house, in the play-room, on 
‘Scout’ duty, in games, etc. 


Ingenious! Instructive! Fascinating! 
AN ALL YEAR ’ROUND CHRISTMAS PRESENT 


Price $10 at your electrical dealer’s, 
department store, or from us direct. 


AMERICAN THERMOPHONE COMPANY-—Department C 
114-116 Bedford Street, Boston, Mass. 











‘ ; Brea 
The latest electric fight, no batterles to buy or electric Mi-bills to pay. Anyone can install and ee” 
maintain this midget electric light. Safe, simple and inexpensive. No more smoke x 







or hreak, just as safe in the 


and smell, no wicks or oil, no chimneys to clean 
room, always ready for use, 


barn, garage and clothes closet as in any open 









ie 
L . [| ra. 
Yi]? ~~N 
ay or night. A touch on the switch an ¢ 5 you instantly have a bright | 

‘electric light. No matter where you live this light can be installed. It is not affected hy heat or ly ies 
cold. Many homes have installed this electric light in their halls, closets, pantries, harns, sheds, , 

cellars, garages, etc., with good results. It is an extremely useful light which no household should he a < \ 
without. The reason for this hright electric light is that the lighting bulb is fitted with a Lae 
drawn Tungsten filament wire which is much more efficient and durable, besides giving a 300% ine oy 
erease in light as compared with the ordinary carhonlamp. The power system furnished with this lighting 
outfit is somewhat similar to the electric power hattery described. Each electric light outfit includes. 
the following: Complete directions and plans, copper wire, insulated wire holders, knife switch, drop light 
fixture with socket, friction tape, hattery protector, maroon shade, national mazda glohe. Our dry hattery 
compound, which assists in renewing and supplying the current and ourcurrent renewing system with which 
vou can renew the current at home without expense. With every day use one recharge usually lasts two to 
three weeks. This electric lighting outfit is undoubtedly the most practical and durable electric light of low 
cost and long service ever devised. Special price to introduce these electric lighting outfits $1.00, prepatd. 
Outside the U.S. 31.25. 





| 
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SPECIAL 







SALE! Pat 
e 
We have on Postage 
hand 2,000 exhs 2. 
c ar bon Ship. Weight, 
Grain Trans- 2 Ibs. 
mitters as 

a Diameter 
per photo- Reduced Photograph of Trans- 3% mag 


graph. They mitter showing nickel plated case 
Mee Fok t - and Hard Rubher Mouthpiece 
class instruments and may be used for all kind of experiments, especially for 
wireless telephone sets, where a heavy current is to be passed through. Slightly 
used, but in perfect working order. Money refunded if not satished. A real 
bargain. Order one or more today. 


THE ELECTRO IMPORTING CO., 231 Fulton St., NEW YORK 











EN 


ELECTRIC LIGHT. HOM 


With the above Electric Light System it is possible for anyone to have their Christmas 


tree electrically illuminated, doing away with candles, oi] lamps and danger of fire. 

Will assure you a brighter appearing Christmas tree. With this system, & to 16 lamps 
can be electrically illuminated. This system will be furnished free with the above Electric 
Light Outfit. Order at once direct from ad, Prompt and safe delivery guaranteed for 
ee A.B. C. PRODUCTS CO., Johnson and 13th Sts., Chicago 
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The Electrical 


Machinist 
: : By H. Winfield Secor 


? 


(Continued from page 788) 






In small commutators the segment in- 
sulators are usually made of pure mica 
punched out by a large motor-driven punch- 
press. It is usual in practise to make up a 
commutator gage stick as shown at Fig. 
4—F. The mica punchings are assembled 
in the saw slits cut in this stick, the saw 
used in making the slits being of the exact 
thickness of the mica segment desired. One 
large motor concern uses wooden sticks, 
but they can of course be made up of other 
material. Several rubber bands are used 
in assembling small commutators as the 
mica aid copper segments are put into 
place. At C, there is shown the method 
of scribing out the exact shape of mica 
segment for large commutators by laying 
the copper segment on the mica. At D 
and E, there are shown respectively, the 
use of a steel snap-gage having a slot of 
predetermined width and also the use of 
the micrometer for gaging the thickness of 
mica segment in thousandths of an inch 
or mils. In tightening up commutators 
some form of compression is generally em- 
ployed, such as that shown at B. This is 
a wrought iron ring, several of which may 
be used on long commutators, and steel set 
screws are threaded thru the ring all 
around its perifery. These set screws may 
be spaced about two segments apart, and 
under the screws and over the commutator 
segments there is: placed a thin band of 
Iron or copper. The segments are thus 
tightened up and at the same time the lock 
nut on the end of the commutator is suc- 
cessively and periodically tightened. The 
commutator must in any case be just as 
tight as you can possibly make it, within 
reason of course, before any attempt is 
made to place it in the lathe and machine 
its surface, or otherwise there will be com- 
mutator segments in every corner of the 
shop, before many cuts have been taken. 


(To Be Continued) 


MAGAZINICALLY SPEAKING. 

_ An American, Country Gentleman, want- 
ing some [Variety in his Life, and desirous 
of becoming an Electrical Experimenter, 
purchased at the House Beautiful a copy of 
Popular Mechanics, which contained many 
Popular Current Events. The Engineering 
in this Journal enabled him to become a 
good Judge of Aircraft, and consequently 
his Outlook for a Success was due to the 
Modern Methods taught by this System. 

This Craftsman, having read some Live 
Stories in the’ Scientific American about 
the mines in San Francisco, decided to 
make a Motoring trip to the Cosmopolitan 
City. On arriving at the western city he 
did not heed the Call of the Mining center, 
but visited the Motion Picture studios, 
where he became acquainted with the 
Photoplay. The splendid atmosphere in 
this Town aided him to improve his Physi- 
cal Culture. Every Week he would take a 
Yachting trip on the Pacific and enjoy the 
beautiful Sunset. One evening while a 
Spectator of a new Film at a leading The- 
ater he met a young lady of Fashion. The 
next Day while at the town Post waiting 
for his Mail he again met the young 
woman. He liked her very much and soon 
became the Woman’s Companion. They 
were soon married and went to live at the 
Countryside. The couple lived very happily 
and while the young woman was engaged 
in Good Housekeeping, the old gent sang 
extracts from Musical America.— Art 
Mayers in the “Everett Herald.” 
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Automobile $195 


Automobile $ 
Engineer aweek 30 


Repairman aweck 


Chauffeur ~ aweex | 
























automobile engineering field. 
managers. 
have to go to school. 





Auto Books 


6 Volumes Shipped Free 


' Just off the press—the 1920 model—an up-to-the-minute six-volume 
library on Automobile Engineering, covering the construction, care and 
repair of pleasure cars, motor trucks and motorcycles. Packed full of 
advance information on Lighting Systems, Garage Design and Equip- 
ment, Welding and other repair methods. Contains everything that a 
mechanic or an engineer or a motorcyclist or the owner or prospective 
owner of a motor car ought to know. Anybody can understand them. 
Tastefully bound in American Morocco, flexible covers, gold stamped, 
2650 pages and 2300 illustrations, tables, blueprints and explanatory 


diagrams. A library that cost thousands of dollars to compile but that comes to you 
free for 7 days’ examination. Over 50,000 sets of previous editions have been sold. 


Only 7c a Day! 


not. 


Society. 


Don’t take our word for it. 






io 


Take Your Choice of 
These Big Paying Jobs 


HOUSANDS of men like you are wanted to fill these big-paying jobs in the 


Thousands of places are open, too, for chauffeurs and garage 
It’s easy to get one of these good jobs and to prepare yourself to hold it. 


Partial Contents 


Automobile Motors; Weld- 
ing; Motor Construction 
and Repair; Carburetors 
and Settings; Valves, Cool- 
ing; Lubrication; Fly- 
Wheels; Clutch; Transmis- 
sion; Final Drive; Steering 
Frames; Tires; Vulcaniz- 
ing; Ignition; Starting and 
Shop 
Kinks; Commercial Ga- 
rage; Design and Equip- 
ment; Electrics; Storage 
Batteries; Care and Repair 
of Motorcycles; Commer- 
cial Trucks; Gas Tractors. 


1 2 8 Blueprints 
of Electric 
Wiring Diagrams 


Lighting Systems; 


(Regular price $30.) 











You don’t 
You don’t have to serve an apprenticeship. Spare time only is needed. These 
great automobile books will teach you everything you need to know. Fifteen of the greatest engineers 
and experts in the business wrote them in simple language that anybody can understand. 





Not a cent to pay in advance. First you see the books in you own home or shop. Just mail 
coupon and pay express charges when books arrive. You can read them and study 

them for seven whole days before you decide whether you want to keep them or 
If you like the books, send only $2 in seven days and $2 a month until the 
special introductory price of $19.80 has been paid. 
with the set goes a year’s consulting membership in the American Technical 
(Regular price $12.) This part of our offer will be withdrawn when 
the membership is filled. Mail the coupon without delay. 


Don’t Send Money Now! 


See the books without cost. Here is a 
chance for you to.get a real man’s job with a man’s size pay. 
waste a minute in sending the coupon. Put the coupon in the mails 
today. Send no money —just the coupon! 


American Technical Society, Dept. A-259, Chicago, Ill. 


Along 


Don’t 


_ FREE Examination Coupon 





American Technical Society, Dept. A-259, Chicago 


Please send me the 6-volume set of Automobile Engineering for 7 days’ examination, 





l shipping charges collect. If I decide to buy, 1 will send $2 within 7 days and the bal- | 
ance at $2 a month until the $19.80 has been paid. Then you send me a receipt showing 

I that the $30 eet of books and the $12 Consulting Membership are mine and fully paid for. i 
1f 1 think 1 can get along without the books after 7 days’ trial, 1 will notify you to send 

| for them at your expense. [Please fill out all lines.] i 

I SI ex eMMe (ocies an cenet sc ic cacss tea cea nt ccay cersla dan quai lian snvaeiiove coneabusotssseaseecs suc eae eetarer ee teen cee Cees ae i 
Pa ER ie et terreno schoccarsualscodsat ovasshidvdaceub sucieu sucouee bavunetsdideuatacussscteseve cess fauwteeay ceed aencnseice te sw ssecaneet nena I 

l AGS reacawoscus taser ssnewedscuca cus Sorascdveseusuevesaie cesseoniieneee setae Cas, ooo cu ierecceceant seucevecaneseaseb cere | 
BS LOT CHG Ges ccce oa ccceviac te caca renee seus sovsiisvostkeu catiseessvaceecexs te ca dtetetetee at eect cease badastacs sab luce vaastecianssehvines j 
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4 New Improved Home Study Method WITHOUT PAYING A CENT FOR LESSONS!  Dif- 
%, ferent, easier than private teacher way—no tiresome, dry exereises—no inconvenience, no 
~e trick music, no ‘‘numbers,’”’ yet simple, wonderful, amazingly easy for even a mere child. 


U. S. 

School % 

of Music a 

(3312 Brunswick % 

Bidg., New York We want to have ONE PUPIL IN EACH LOCALITY AT ONCE to 
Please send me ? help advertise our wonderful, easy system of teaching music. 
ee era «| ®, FOR A LIMITED TIME we therefore offer our marvelous lessons 
I would like to learn how to small. Beginners or advanced pupils. Get all the proof, facts, 


play the following instrument letters from pupils) AMAZING OFFEK and fascinating New 
@ Book just issued. ALL FREE! Write postal to-day. In- 
ir ne eae eine vena e ek tens “~~ struments supplied when needed, cash or credit, 
2 “ey U.S. School of Music, 13312 Brunswick Bldg., New York 
BD DE GS Sra. a eens ss + 04 a slain ties wb be 6 «daw aie bien | 
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LEARN MUSIC 
“HOME 


Piano, Organ, Violin, Cornet, Guitar, Banjo, Man- 
dolin, Harp, ’Cello, Trombone, Flute, Clarinet, 
Piccolo, Saxophone, Ukelele, Sight Singing, Viola, 
Tenor Banjo, Hawaiian Steel Guitar, Harmony 
and Composition. 







Don’t Be a “‘Wall Flower” No longer need the ability to play be shut out of 
your life. Just mail coupon or postal to-day for our 


new Free Book. Let us tell you how you can easily, quickly, thoroughly learn to 
play your favorite musical instrument by note in your_own home, without a_teacher by our 


; »& 





Motors and Electrical 
Specialties Are Best 


Knapp Goods have stood the test for 29 years. No detall In 
construction has been spared to make them the best that money 
can buy. The complete Knapp line includes Toy and Power 


Motors, Gen- 
2S, ey KNAPP “LEARNELECTRICS” 


erators and 
Dynamos. Spe- A complete Electrica] Laboratory, including a very 
eialties and valuable instruction book by . FP. Gorman, 

A LE.E. 
Novelties that 
amuse and in- 
struct. Fans, 
Rheostats, | 
Compasses, etc. 
And Knapp 
prices are al- 
ways lowest. 
Always insist 
on Knapp 
Goods. 


Covers all subjects clearly and concisely. 


KNAPP DYNAMO MOTOR 


Will electroplate, charge storage batteries, run lamps, 
motors, train of cars, induction coils,—in fact, the number 
of experiments it can be used for is unlimited. Runs on 
4 to 6 Volts or can be connected to run on 110 Volts 
lbrough a transformer. 


Price, Complete, $8.00 Price, Complete, $3.50 


Order to-day. Or your dealer can secure them for you, DESCRIPTIVE CIRCULAR and 
CATALOG of celebrated KNAPP MOTORS and Electrical Specialties from 10c up mailed 
FREE on request 


KNAPP ELECTRIC & NOVELTY CO., 523 West 51st Street, New York City 





MEN WITHOUT PREVIOUS EXPERIENCE CAN GET INTO A 
VERY PROFITABLE, FAST GROWING BUSINESS 

1D wir, .. : Everyone makes money in the TIRE VULCAN- 

4 ieetils is) 5 IZING BUSINESS. Profits 100% or more. 

| Rasa eet ved Nees Small investment. We are the pioneers in the 
FuSsarbineeg le as manufacture of the dry cure vulcanizer. 


1m | THE VANDERPOOL 


ya Sy) VULCANIZING OUTFIT 


" a : ; 
i repairs tires by the correct method. The Vanderjool 
ay? —~ Wits ON, 


Prineiple is endorsed by the great tire factories, also b 
WM. VANDERPOOL 


y 
veteran repairers after trying others. We send you FREE 
TIRE REPAIRING MANUAL. If others have been suc- 
eessful so can you be. Write today for full particulars. 


CO., Dept. U 19, Springfield, Mass. 
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WHAT THE U. S. PRODUCES. 


The United States has only six per cent 
of the population of the world and only 
seven per cent of the land, and yet we pro- 


duce the following percentages of the 

world’s supply: 
Of copper ..... ee -- 60% 
Of lead # oes ee... ae . 40% 
Of zinc .....c27e)t). 50% 
Of aluminum ...............eee 
OT oil. 4... ee woases. 66% 
Of corn ......2205. . » ee 75% 
Of cotton ......2.... . +. 60% 
Of silver ......95..... .- 40% 
Of coal ......22ee. 5. 52% 
Of gold ............... nn 20% 
Of iron and steel...........ee 40% 
‘Of automobiles ............. 85% 
Of wheat ...............3 25% 


and refine 20 per cent of the copper and 
operate 40 per cent of the world’s railroads. 


The Amateur 
Magiciam 


By Joseph H. Kraus, Jr. — 
(Continued from page 771) 





Again no movement on the part of the 
bell. “Well, Pll not fool any longer. The 
bell doesn’t know.” He was interrupted 
again by the “yes” ring of the bell. “How 
strange and yet—perhaps she does know. 
Was it a Diamond card?” 

The bell answered in the affirmative. 

Scratching his head the performer as 
tho choosing his words with great deliber- 
ation added, “Was it a picture card?” 

The bell answered yes. “A King?” Two 
rings signified that this was correct. 

“Not only does the bell tell me these 
things, but also tells fortunes. Now, bell, 
suppose that you tell me how many fellows 
that young lady down the aisle has. Four? 
Thank you.” 

In this way a long program may be mapt 
out and wound up in the following man- 
ner; 

“The lady in the box there; yes, the mar- 
ried one. How many times has she been 
married?” 

The hammer is seen to rise once, twice, 
but it only rises on the third occasion, not 
striking as it did on the previous occa- 
sions; while the magician watches with in- 
terest the next move, counting out loud. 

“Twice, and almost the third time?” this 
with an inflection of the voice. “Here that 
will do.” Separating the parts as before 
he bows to the audience. 


THE CONS Reon OF THE BELL AND 

The stand consists of a long nickel- 
plated tube mounted on a tripod of the 
same material, with one wire running up 
each of two of the three legs, said wire 
connected to a large magnet made by wind- 
ing eight layers of number eighteen doubi 
cotton covered magnet wire, on an iron 
core which does not extend all the way up 
the coil; but terminates within one inch 
of the end, a sleeve continuing the rest 
of the way. The coil is eight inches long 


| and actuated by an assistant behind the 


scenes, a six volt current being used as 
the exciting force. 

The hook is made of iron, nickel-plated, 
like the balance of the stand. When 
placed in position it acts as a core to the 
magnet concealed in the stand. 

The bell is made of an ordinary electric 
light globe, which is fastened into a turned 
piece of wood (as shown in the illustra- 
tion) with plaster of Paris. Thru a small 
opening in the ring on top is past a piece 
of soft iron bar, one end of which is con- 
nected to a lever-like piece of aluminum; 
the far end of this lever has a decorative 
piece of bone attached to its free end to 
act as a hammer. 


(Continued on page 794) 





You benefit by mentioning the “Electrical Experimenter” when writing to advertisers. 


WWww.americanradiohistorv.com 





December, 1919 ELECTRICAL EXPERIMENTER 







Veeder watts 


TET 


Advanced Science 
of Spinal Adjustment 


The great profession that within the past few years has taken the longest forward 
. strides ever known in the history of drugless healing. It has called to its ranks thousands 
of ambitious men and women from every walk of life. Today it is calling more insistently 
than ever because the tide has turned strongly in favor of drugless healing. 

There is today a demand for one hundred thousand Doctors of Chiropractic in this country, 
according to a recent statement of a man who is himself a prominent Chiropractor and has intimate 
® knowledge of the Chiropractic situation throughout the United States. 

Even if this demand remained stationary, it would require many years to fill it. But the demand 


ig constantly increasing because more and more intelligent _people—those who do their own thinking 
—are becoming convinced that Chiropractic is the common sense and really scientific way to relieve pain and disease. 


| 2° Charts FREE! | We Teach You By Mail 


— : or in class. Our method of home study instruction places you under 
This is a small reproduction 
of one of 22 magnificent 
b charts allof which we want 


the personal direction of a splendid faculty of Chiropractic experts— 
tosend you ABSOLUTELY 
FREE, just to show you 
how easily you can master 
Chiropractic and how suc- 
cessfully you can treat 
disease by this modern 


Py 
Ts 



























































men who have made notable records both as practitioners and 
instructors. There is no need for you to leave home or give up your 
present position. Your instruction will be thorough, practical and in 
accordance with the most modern methods of drugless healing therapeutics. From the 
moment you enroll we will work with you wholeheartedly, our one aim being to make 
you successful just as we have advanced the interests of thousands of others. In the 
drugless healing method. shortest time consistent with thoroughness you can graduate with the degree of D. C. 
any of these charts are (Doctor of Chiropractic) receive your diploma FREE, and be ready at once to open your 
handsomely lithographed office. Your opportunities are as great as those of other ambitious men and woman. 
in life-like colors. Their Why, then, shouldn’t you be able to do as well as Doctors of Chiropractic who 
regular value is $31.50, but are today earning incomes of from 
on this special offer they 
don’t cost you a penny. 
The chart illustrated here shows 
the different pain and nerve 
areas of the body. The sci- 
ence of Chiropractic is 


$3000 to $5000 a Year 


and even more? What, for instance, is there to prevent you from 

principlethat when there doing as well as Dr. Condoluci, one of our recent graduates, who 

18 voor’ Peete writes us that he earned from two to three times the cost of his 

[eaves thee steal tuition as a student; that immediately upon graduation he opened an 

column therewillbe office, began making money from the very start and is now earning 
pain in the area it upwards of $12,000 a year! me 


cope; i arearoags Another recent graduate, Allen Watrous writes: _ Am contemplating opening a 
pressure the pain is large office with 50 stretching tables. A man who is interested will put up $25,000 to 
banished. Chiropractic make this possible.”’” Dr. W. H. Wedell states that his practice averages ten patients 
teaches you how to lo- a day and that he charges $25 for 13 treatments, At that rate he’s making big money. 
eate nerve pressure Dr. M. D. Moore reports an income of $9000 a year: Dr. L. H. Roche, $5000. Dr. Hanna 
at any point along the over $5000 yearly. Can you ask for more convincing proof that CHIROPRACTIC ia 
spinal column and how indeed a great profession—a fertile field for men and women who feel that they can 
and should make more of their lives and are earnestly seeking broader opportunities? 


to relieve it. 
Mail Coupon or write 2 Yes, the success of Chi i 

P, t ; ‘ ss Of many Chiropractors has come so quickly as to be almost start- 

ie Bee car Abigromark~ ling. And yet, it is not to be wondered at when you consider the scientific accuracy of 

: Chiropractic methods, the constantly increasing demand for Doctors of Chiropractic 

and the comparatively few Chiropractors that are now in the field. 


The" Big Opportunity You've Been Waiting For! 


You are ambitious. You would like to make more money—increase your prestige—advance 
socially — be above and not of the crowd. Then why not qualify now for this splendid 
profession which offers such remarkable possibilities for making you prosperous and indepen- 


dent. The time of preparation is short. The study is fascinating. The cost is small and terms are easy. 


Surely a life of independence in a great, dignified profession, free to come and goas you lik i i 
5 : > ‘ e—a profession of absorbin 
interest and of rich financial rewards—surely this is far pref« : : : s , 


erable to remaining in the sameold rut—never getting ahead 
and with no outlook for the future. At least investigate. 


MAIL COUPON TODAY | “MERICAN UNIVERSITY, 
Manierre Bldg., Dept.623 Chicago 
Let us send you all the facts. This places you under 
no obligation of any kind. Just mail coupon or send your 
name and address on a postal and we will at once send 
you, absolutely free, our beautiful new illustrated 72-page 
k, full particulars regarding the course, easy terms, 
and also our remarkable free charts offer. Don’t put it off. 


c—------------ 


your easy payment plan and Free Charts Offer. 
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Gentlemen:—Without cost or obligation, send me b 
mail, your new illustrated 72-page book and details o 


Send coupon or write post card today. Name..nn.--enveccersecceesiteeccnsenccneeronesecsenem ceomatamaatees aia tion 
AMERICAN UNIVERSITY PACU TORE ros cccacanccucacccee ene Ce Tera ey Seskaaanme 
Manierre Building, Dept.623' CHICAGO, ILL. : 
ani ONO ins Sco ee et ere ee 22s State 
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“@ FACTORY GUARANTEED - ALL SIZES - IN ORIGINAL BOXES @jememens 
mek _ Your Opportunity so.scee ce 
Single Phase Motors 


110-220 volts. A. C., 60 eyele, 
1800 R. P. M. with pulley 


Charging Generators 
Suitable for atl lighting Battery Charging Outfits 
Battery Charging To operate on A. C,, 60 cycle, single phase 
and Power Requirements, voltage as specified. 


a 1 Ia H, P10 volts induc $24.50 | 8 volts, 10 amp $16.50 ie » - $49.50 MN athout sutchbond | $49.00 
a1 la tie hated a $3R.5O | 1 wts, 10am. $21.00 Inn.» $59.50 At vols, AG. 154 watt, 3 watts FE 50 
Wa pitas anger $4.50 | mts! $24.50 mama nc aime, . $75.00 

| 119 v, 2% amp. $24.50 2H.P. $72.50 24 volts, without switchhoard - e 
1 Ms Ps iret $67. 50 | 4 volts, 12 amp. $3 8.50: 220 volls, A.C., 380 watts, 30 volts, $ 8 5.00 


without switchhoard 


2 ropes tantaats $1 Q8.-50 | 110 wtts.$ am. $38.50 ae $84.50, Hit vol AC, 375 wats, Hell, QE OO 


| without awitchboard 
3 H. P., 119-220 volts, $124.50 | 49 volts, 25 amp. $58.50 | SH.PL - $102.50 20a AC, mat $] 10.00 1 


ee ae - 1t0 volts, ame. $58.50 1 H. P. high speed, 2600 | 
5 repulsion, Sato bate $ 1 64.50 | ere $85.00 2 phaso jane $36.50 Darna aime itheeh $ 1 2 5 .00 


WRITE FOR CATALOG. BARGAIN? IN MOTORS AND GENERATORS 


4% 1 SPECIAL 
PZ 


Polyphase Motors 
2 and 3 phase, A.C., 220v, 
60 c. 1750 RPM., complete 


pe 


{td volts (om 

| H. eAC.00 descr ee 1 9.75 

$.P., 1750 RPM. ral i} @rinders Balle EACH 
Comptete,cord,plug & pultey coauamiie Fe Svashers, Etc, Reg Value $3250 BF, 

a eee; ‘ ag 
a _ MONEY BACK GUARANTEE 
z SH | PPING TERMS: 25°%, doposit required on all orders. Balanco €. 0. D. by Express: 
- © Sight draft with Bilt ot Lading attached hy freight. 
a MANUFACTURFRS’ DISTRIBUTER am 


aA CHAS. H. JOHNSTON, Box12 _ West End, Pittsburgh, Pa.” 














BEFORE 
tion to your appearance Permit no one to see you looking otherwise; it will | 
[i ania eee nt injure your welfarei Upon the impression you constant- 

ly make rests the failure or success of your life. Which 
is to be your ultimate destiny? My new Nose-Shaper, 
“Trapas’’? (Model 24) corrects now ill-shaped noses 


without operatlon, quickly, safely and permanently. 


is an absolute necessity if you expect to make the most 
outoflife. Not onlyshould youwlsh to appear as attrac- 
tive as posslhle, for your own self-satisfactlon, which is 
alone well worth your efforts, hut you will find the world 
in general judging you greatly, if not wholly, by your pleasant and does not interfere with one’s daily occu- 
‘looks,’’ therefore it pays to ‘‘look your best’’ at al) times. pation, being worn at night. 
Write today for free booklet, which tells you how te correct ill-shaped noses without cost if net satisfactory 


M. TRILETY, Face Specialist 1283 Ackerman Bidg., Binghamton, N. Y. 







TTT TIT cee 


Che Breakers 


Atlantic City’s Newest. 
Fire-Proof Hotel | 


Ocean Front. Unusually attractive 
during the Autumn and Winter sea- 
sons. 








American and European Plans 





Luxurious lobbies, spacious verandas and sun parlors overlooking the ocean. 
Charming afternoon musicales and evening concerts. A palatial residence 
for those seeking rest and recreation. Sea water baths. Fireproof garage. 
Illustrated booklet sent on request. 
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qpeemeneneee : 








Model Airplanes ~ 


nocked-down scafe 
models of new machines, parts, fittings,and supplies. 


Wading River Mfg.Co. 612 Broadway, Brookflym, N.Y. 
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The Amateur 
Magician 
By Joseph H. Kraus, Jr. 
(Continued from page 792) 


Two wires lead thru the stand and down 
each of two of the legs, making contact 
with two plates concealed by the heavy rug. 

When the stand is brought forward, it 
is carefully placed in position so as to 
make contact with the two plates, the bell 
then being tried before proceeding with 
the balance of the performance. The trial 
is made under cover of a little phrase, 
asking the bell to show how it answers. 
A typical magician’s forcing deck of cards 
being used, the assistant knows exactly 
what cards will be given out and goes thru 
the procedure as a regular matter of rou- 
tine; pressing the key for each sound of 
the bell and the gong ringing at each break 
of the circuit. 

It will be noted that when the soft iron 
core 1s attracted to the magnet, the hammer 
is pulled away from the bell, but on its 
sudden release the weight of the hammer 
allows it to swing downward, striking the 
bell just once. 


A FEW TRICKS EASILY PERFORMED BY THE 
*““FIXT PACK.” 


This trick originated many years ago. 
It never fails to produce results. The 
cards are fixt in an orderly manner, and 
this order preserved—the deck never being 
shuffled. This order is very easily learned, 
and it is only necessary to see one card 
in the deck, either the top or the bottom 
card, to be able—in this manner, to tell 
the name or the position of any card in 
the deck. 

First—the suits are learned in the fol- 
lowing manner: Hearts, clubs, diamonds, 
spades, and then the following arrange- 
ment will be found very satisfactory. The 
cards are separated by three numbers; that 
is, one, four, seven, ten, thirteen, three, Six, 
nine, etc., in which the King is thirteen, 
Queen twelve, Jack eleven and the Ace 
is_ one. In arranging the cards, they 
will follow this manner: Ace of hearts, 
four of clubs, seven of diamonds, ten of 
spades, king of hearts, etc. In this way 
you can easily tell what the twelfth card 
in the deck will be and read the cards 
off without looking at them; also by giv- 
ing a person a choice of any card in the 
deck, you will be able to discover just what 
that card was. For the “Q” trick, the cards 
are arranged in a definite manner. Any 
number in the circle and the number of 
cards in the tail changed after each per- 
formance. A person is instructed to count 
a certain number of cards up the tail and 
around the left side of the circular portion 
of the “Q” to suit himself. 
that card at which he stopt as number one, 
counting just as many cards, retracing his 
course, (except that this time he does not 
proceed down the tail), continues around 
the circular position of the “Q,” stopping in 
a similar position, 1. e. There are eight 
cards in the tail—the person will proceed 
up the tail, around the left side of the 
“Q,” stopping at, say, the 17th card. Tak- 
ing this card as number one, he proceeds 
backward again, stopping at the seven- 
teenth card again. The performer instantly 
tells him this card before he comes back. 

So much for the effect. Its mode of op- 
eration 1s simpler than the description of 
the trick and all that 1s necessary, is that 
the performer know the number of cards 
in the tail. Using the card from where the 
tail starts, as his starting point, he stops 
at the same card as the number of cards in 
the tail. In the example mentioned :above, 
it would be the eighth card (inasmuch as 
there are eight cards in the tail) from your 


centre position, that, is, where the tail joins 
! the “O.” 


A simple trial will readily con- 
vince. y 





You benefit by mentioning the “Electrical Experimenter’ when writing to advertisers. 


WWww.americanradiohistorv.com 


Then taking . 





December, 1919 ELECTRICAL EXPERIMENTER 195 










G7” AKING awkward 

» angles out of the 
early Christmas morn- 
ing atmosphere ! 


OW that low-on-luck feeling holly atmosphere and makes the 
will peel off 47s mind when whole family on both sides think and 
the happy-handout-happens _ talk in one language! 

Christmas morning; and, his keen 


eye sights the stage all set with the OU'LL enjoy seeing /zm fuss Ate en 
pound crystal glass humidor of Prince J his old jimmy pipe, all-brimful | TU) LE ee 
Albert tobacco gowned in the glories With Prince Albert! Or, getting his | some pound and half 
of a radiant holiday rainbow! Turkey “rolling his own!” Never was such a ee em ie 
: : : a ; | tidy red tins and in toppy 
takes to the tall timbers compared delightful makin’s cigarette as P A. ved bags—awherever you 
with the all-star-feast you spread so supplies. He can smoke the dimit 5 buy tobacco. 
temptingly before his smokeappetite! with Prince Albert for it can’t bite his > RJ. REYNOLDS 
tongue or parch his throat! Our ex- im = TOBACCO COMPANY 


Winston-Salem, N. C. 


WM RINCE ALBERT, for Christ- 


clusive patented process fixes that! 
’ mas, lands on a man’s tank-of- He'll just want toget thirty-six-smoke- 


thanks like a spill-of-snow when the hours out of the legal twenty-four, : 
sleigh-bells are rusty from lack of = sAg/s g/JI 4 


jingles! P. A. as a man gift is the FE 
high-sign, the last word, the directest ILL his smokecup to overflow- ; 
route to his comfort, his contentment, ‘Jing! Prince Albert is the glad- 
his smoke-happiness! It’s the touch- gift, the holiday-hunch that will hum 
that-lifts-the-lid; that takes the awk- him a smoke te-de, te-dum long, long 
_ ward angles out of the evergreen-and- _—_ after Christmasis buta merry memory! 
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What could 
you do? 


Once to every man comes a time when 
he must fight for his life or the safety of 
a loved one. 


It may come in the dead of night in your own 
home, burglars for instance; or on a lonely ‘road 
or deserted street after dark, or even tn_ broad 
davlight at the hands of passing bullies. 

Suppose it should come to you tonight, what 
could you do? ; 

Can’t you see that it would not be just a ques- 
tion of bravery or strength but rather a question 
of whether you know how to box, how to defend 
yourself against the vicious blows of your as- 
sailant, how to disarm him if he tries to use a 
blackjack, club, knife or pistol, how to break his 
grip on your throat, how to stop the kick he 
launches at your stomach, and finally how to cripple 
him by a jiu-jitsu or bone-breaking hold? 

Wouldn't you like to know how to play a man’s 
part? Wouldn’t you like to learn boxing and 
self-defense easily and quickly at fess than half the 
cost of a single term of lessons by the old method? 

Marshall Stillman has developed a unique prin- 
ciple of teaching boxing and _ self-defense. Two 
weeks after taking the course boys of twelve and 
fifteen, and men up to even fifty and sixty have 
been able to defend themselves against bigger and 
stronger opponents. He teaches the fundamentals 
of boxing in five lessons before your own mirror, 
so that when you meet your first opponent you 
know how to hit him, what to expect in return and 
how to guard against it. He teaches you sixteen 
bone-breaking holds and releases in jiu-jitsu. and 
standing wrestling so that you can quickly put your 
assailant at a disadvantage and overcome him. 
For instance: “When opponent tries to use black- 
jack or other weapon, grasp his wrist with your 
left hand and immediately slip your other (right) 
arm well up under his arm and, reaching up, grasp 
his weapon-hand from behind. Then with both of 
your hands force his forearm back, as illustrated 
above. You can break his arm if necessary.” 

And while he’s teaching you these things, he 
develops you physically and makes your daily 
exercise interesting as well as beneficial. 

It is the first time boxing and self-defense have 
been successfully taught by mail, and it is only 
possible because of the Marshall Stillman principle 
of instruction. 


The complete course specially bound for home 


study includes: 


5 lessons in boxing-—how to hit, duck, guard, 
feint, clinch, and use foot work. 


rounds of shadow boxing. 

set of daily exercises for muscle building. 
jiu-jitsu holds and releases. 

holds in standing wrestling. 


free copy of Professor Mike Donovan’s 
famous book, “The Science of Boxing,” 
containing all of the scientific blows and 
guards known to the ring, the rules of 
boxing, suggestions on training, diet, etc. 


There are 175 illustrations in this course. The 
special Introductory Price for this in Home Study 
Edition is, wntil further notice, only half of our 
usual price—$5.00 instead of $10.00. 


It is almost unbelievable that you can learn these 
things by mail, but we are willing to take all the 
risk of convincing you. We will send you the 
complete course on 5-day approval. If you keep 
it send us $5.00 in full payment; if not, return it 
on the 5th day. Fill out the coupon now, 


FREE APPROVAL OFFER 


Marshall Stillman Association, 
461 Fourth Avenue, Suite E-12, New York. 


Send on approval the Marshall Stillman Course 
in Boxing and Self-defense including 5 lessons in 
the principles of boxing, 1 set of daily exercises, 3 
rounds of shadow boxing, 8 jiu-jitsu holds and 
releases, 8 holds in standing wrestling, and a free 
copy of Prof. Donovan’s book ‘Science of Boxing.” 
1 will either return them or remit $5.00 on tbe 
5th day after I receive them. 


m Ome Ww 
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‘¢Slow Movies” 
Analyze Motion 


(Continued from page 751) 





er in the light. This is so because. our 
eyes cau only percetve and analyze those 
movements which do not travel at a greater 
speed than sixteen times per second. Let 
us illustrate with an example: Suppose we 
look out thru a window at a man walking. 
If that man makes sixteen steps from the 
time he enters the left space until the time 
he leaves at the right margin of the win- 
dow, we will be able to clearly perceive and 
count each one of these steps. However, 





Taking a ‘‘Slow Movie’ of a Motorcycle 
Race at 200 Pictures Per Second. 


should that man travel at a greater speed 
than sixteen steps per second, his step 
movements will be blurred. Hence, when a 
camera takes pictures at such an extremely 
rapid rate, and projects them at the normal 
speec, it means a slowing down of the pic- 
ture and the slow movement. Hence the 
twitch of all the muscles is instantly no- 
ticeable. If you have ever been to a the- 
ater which has exhibited a Novagraph pro- 
duction of diving, you will more than won- 
der at the graceitulness of the girl in this 
scene, as she cxecutes some of the most 
difhcult and wonderful dives. Compare 
these with the expert male swimmer, going 
thru the same dives—a_ striking contrast 
of his muscular movements with the grace- 
fulness of the girl. 

Hundreds of uses for this machine have 
already developed and suggested them- 
selves. Aviators in flight have been photo- 
graphed while executing tail spins, nose 
dives, etc. A movie of Ralph de Palma in 
his record-breaking Packard, moving at the 
rate of 130 miles per hour, produced a neg- 
ative which even rendered the buttons of 
his uniform visible. 





“Slow Movies” Permit of Accurately Anal- 
yzing Fancy Billiard, Plays, Airplane Tail 
Spins, Etc. 
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HERE ITIS 


Final Solution of the: 
Vibrator Problem 
Absolutely Astonishing 


1s 


Ga and Greatest 
Shea 


You know that Vibration 

means new life, power, 

health, beauty. Youknow 

it is Nature’s way to ban- 

ish pain and to give ye 

new energy and vitality. 

You know all this, but do 

you know that the BIG 

roblem of science has 

een to devise a hand 

ivibrator_ that, would be 

7 absolutely satisfactory in 

every wayl' That problem has vanished. e 

solved it. Our N EW, wonderful Vitapulser 

is GUARANTEED to effect ALL the aston- 

ishingly beneficial results made possible by 
this approved method of treatment, 


SJ TTAPULSER’ 


Is practical, It requires no connection with 
electric wires ~suppliesits own power. Safe, 
light, compact,_easy to hand'e and cannot get 
out oforder. It is the modcrn choice of physi- 
cians and thousands of careful buyers. 


EVERYONE CAN AFFORD: 
This Marvelous Instrument 


If'you have not been able to afford a Vibrator 
on account of the high price, hcre is your op- 
portunity toown one, Vo zucome too modest 
to afford The Vitapulsers sells fora fraction of 
price of others, Don’t be dull, weak, mentally 
or physically _depresscd. Learn. about_the 
Vital Impulse; howt» rain rcal health and Nat- 
ural beauty. Zhe Vitagulscr will make you 
over. Give usa chance to prove itl 


SENT ANYWHERE ON APPROVAL 


for testing purposes, No obligation to buy. 
Write today for Free remarkable book, “Ihe 
Vital Impulse’? and Special Approval offer, 


Commonwealth Electric Mfg. Co. 
731 Rialto Bldg., St. Louis, Ma, 


* o he a eed 


Buy Clothes From 
Maker, Save 30% 


That’s one sure way to cut the cost of liv- 
ing. Every year thousands of men buy 
their suits and overcoats by mail, direct 
from the makers, thereby saving fully .30 
per cent. of the cost, at the same time get- 
ting the same quality of cloth and work- 
manship they are accustomed to buy and 
with the added advantage of having all 
their clothes hand tailored to their individ- 
ual measurements. 


There is a successful concern in Chicago which 
has been making men’s high-grade, made-to-meas- 
ure suits ‘by mail for over 15 years, and now has 
thousands of satisfied customers throughout the 
country. It would probably surprise the average 
man to go through their records and see the num- 
ber of men, even in the big cities, who buy tbeir 
clotbes by mail from this concern. 


If you send a postal card to the Ruby Tailors, 
Department 842, 329 South Franklin St., Chicago, 





Iii., they will send you free of charge tbeir latest 


up-to-date Fashion book, containing a number of 
actual samples of woolens—Fashion plates showing 
different styles of suits and full instructions for 
measuring and ordering. 


Their long experience in dealing with thousands 
of men by mail has put them among the leaders in 
their line and enables them to guarantee to refund 
the full purchase price of any made-to-measure suit 
which is not perfectly satisfactory. A number of 
their customers annually earn substantial sums tak- 
ing orders among their friends for Ruby Tailored 
Suits, and the concern makes a very attractive offer 
to men who desire to add to their income in this 
way, in addition to saving money on their own 
clothes. Lose no time tn writing for their free 


Fashion book and complete outfit. 
MONEY for YOU 


Add to your Salary—Make extra Pin Money, 
Start a lucrative business of your own 
Spend an hour each day taking subscriptions for 
the “Experimenter.”” We'll pay you well and 
you'll enjoy the work. Write for full particulars. 
ELECTRICAL EXPERIMENTER 
Circulation Dept., 233 Fulton St., N. Y. City 
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Complete $ 5% 


TALKING MACHINE “oir 


With Three Double Face Emerson Records and Package of Needles 


A real talking machine, not a toy. Plays real dise records just like expensive machines. It is con- 
structed entirely nf steel, with a wonderfully easy running motor. You'll like its clear, loud tone, par- 
ticularly brirging put, as it docs, the full charm of the music it plays. It can be adjusted to play fast. 
or slow, soft or loud, as you preter, but, above all, it has been sn strongly constructed that it will stand 
ints nf rough handling. A fine machine for indoors or to take with you nutdoors, camping, canoeing, 
dancing—whenever you need music. 





We include, FREE, three double faced records, your own selection, and a sup- 
ly of needles. You get the machine, ncedles‘and records.—all at one bargain price— 
5.98. In ordering, select records from the following, or-nrder your machine anc ¥ 

select your records after complete list reaches you. 


Select Your Records 








(°m Forever Blowing Bubhles............ coon 7485 
By the Campfire—Duet....1........0..00. noc 

Dear Old Pal of Mine—Solo................. * 7406 
Some Day I'll Make You Glad—Solo.......... 

af It Comes from Dixieland.................. 7407 
Move of My Heart—Teno Solo ................ 

Peter Gink—One Step................-. Band 7472 
Seme One Step—One Step............ Band : 
Siow Ya Gonna Keep *’Em—One Step....Band 7492 
What’s That—Fox Trot........,..0..08. Band 
How You Goin’ ¢’ Wet Your Whistle?...:.... 3477 
St. Louls Blmes—Character Song....,.....e0e. 

fn the Land of Beginning Agaln............. » 7404 
Oh, Promise Me... ccc ccc cee cece cece eens : 


CENUINE GILLETTE! Automatic Cigarette Case, 25c 


Hands them nut one at a time. 

59 The slickest thing you ever saw. 
: Case is nickel-plated, 
in fancy design, strony- 
ly built to.last you for 


The story is all years. Men find ~it 






inthe headlines— | Most convenient style 
this is = of cigarette case. Keeps 
| asten- cigarettes in good conditiva 
dard 
2 $5.00 
ver pated Hae AMMERLESS R 
silver plated—with 12 Gillette Blades H M 


—the best money can buy. Order it 


10° 


Not a “Baby” 
but a regulation man’s 
size. Harrington and 
Richardson Hammerless 
Revolver. Order by cali- | 
bre, either size, $10.50 special. 

22 calibre, rim fire, 7 shot, 3-inch var- 
rel nickel-plated, 22 short, long or 8S. & W 
cartridge. . 

32 calibre, centre fire, 5 shot 3-inch barrel, nick- 
el- plated, 32 S. & W. cartridge. ; 

38 calibre, center fire, 5 shot, 3{-inch barrel, 
nickel-plated, 38 S. & W. cartridge. 


50 Shooter 
Automatic 


CAP PISTOL 


And Box of Ammunition 


Bangs with 50 deaf- 

enin are one after 29. 

another as quick as you can 

puil the trigger. REPEATING CAPS, to fit tis 
istol, come in rolls of 50 shots cach at Sca hox. 

Pistol alone without ammunition, 25e. 










SOAK ’EM 


WATER PISTOL 














25c 


Looks like a genuine auto- 
matic, made cf steel, with no 
rubber bulb to get out of or- 
der. Because of the powerful 
air pressure of the cylinder it 
will squirt a large stream of water to a great dis- 
tance. Can be carried in the pocket and usec 
when the other fellow is not looking: Great for 
fun or self protection. 


Catalog 
F R E, E, Read ona 


of your 

W ith Every order in 
Ord e pay all postage and 
express charges 


currency, 
Satisfaction guaranteed, or money back 


cither in leather case, or vest pocket 
pattern, at this very special price of 
e 
Gillette Blades 
These are standard Gillette blades 
—40c in 4 dozen pack-790 in 
7 Attach these $ 
easily to your 49 
them regularly. 
Watch your. 
muscle grow. These splendid ex- 
have extra coil springs, with 
Japanned handles, cut to fit the 
hands. They can be adjusted 
_, angles, and will be of enormous 
» Value in developing the muscles 
nf the chest, back and arms. 
This 1s a sporty looking 
substantial raincoat at a 
Price so reasonable no man 
by going without one, lt 
comes In a snug fitting mod- 
el, becoming to young and 
adjustable military collar and 
a belt at the waist. Made of 
rubberized fabric, in olive 


$4.59. 

dozen pack. 
wall and = use 
ercisers for developing ‘muscles 
readily to the floor or wall, at all 

$' f AQ 

can afiord to risk getting wet, 

old, with big patch pockets 

drab color An unusual value. 





With every order 
received, we will 
forward, FREE, a 
copy of our new 
1920 catalogue cou- 
taining many pages 
of valuable articles 


postal or 

express 
money order or 2c 
stamps. We pre- 
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Baltimore Mail Order Co. Dept.101 


Handy Man Combination Pen 


8. = 












ery-day convenience 
Made of fincly tem- 
pered steel, brass lined 


Knife, acrew driver, bot 

tle end cen opener—all in 
one. The handiest pockct 
knife a man ever had. Ideal 
for camping, outing and ev- 





bottle opener and can opener. 
| Has a stag handle, with ring 
and contains one large for attaching to your key 
blade, screw driver, chain. 


Jack Knife, 69c |HUNTING 
KNIFE 


60c 


_ A great knife for hunt- 
ing, camping, fiehirg and 
all sorts of outdocr work. 
It comes with a 4-inch 







An inexpensive, sturdy knife, built to 
stand constant use. Stag handle, one 
large and one small blade, both made 
frem the best Wardlow English steel, 
with keen edgcs. It is lined with brass, 
and bas nickel silver bolsters. 
A splendid knife at our spe- 
clal bargain price of 69c. 


Wrenches 


10 In 1 


These wrenches come 
with five nickel plated 
end wrenches, that, with 
the aid of the thumb bolt in the 
centre will fit ten size nuts. You’lL 
find them cnmpact and conveni- 
ent, ready for sny job, when you 
want them. 89c Per Set. 











STURDY ELECTRIC 


MOTOR 
99c 


You'll find tbis a 
strong, sturdy, two 
terminal electric mo- 
tor, just thé thing for 
Operating light run- 
ning models and elec- 
trical toys. Can be run 
with one or more dr 
or wet cell batteries, 
depending upon the 
power desired. 





Novelty Knife 
and Bottle 4 
Opener 4% 
98c ” 


This knife 1s 
bound to appeal! to 
the men. The han- 





dle is in the shape of a leg, F 
with the shoe end forming |, 
a bottle opener. The two 
fine steel blades open 
easily, and fit back in the 
handle when not in use. 


Genuine CAMERA 


EASTMAN 


BROWNIE. 'LEARN A TRADE 


With the Help of one of these Books 
$2.86 $1.00 


Modern Electric Il- 


handle, fitted to your grasp. 
which to shp your belt. 
thing about this 
diest timekeeper imaginable. It 
pisted case that will stand the 
e 
Very Special 
with nickel plated case, equipped 
light, five inches long, with a power- 
stay lighted by using the slide 


Every knife comes in a 
Luminous WATCH 
watch is the price, 
bas the luminous dial that makes 
ardest sort of usage. It is fully 
A flasbhght that fits in your vest 
with a very bright bulb and a 2-cell 
tul light, in a lightweight, vulcan- 
switch with which it is equipped. 


heavy steel blade, finely 
genuine leatber sheath, with 
Shines in the Dark 
for you'll find it 
it easy to see the time, nn matter 
guaranteed, of course. 
pocket, all ready for service, when 
battery. -The price of 39c is a very 
Very Powerful 
ized fibre case. It flashes on with a 
Carefully packed, complete 





tempered, with ebonized 
slits in tbe end through 
Tbe only cheap 7 5 
e 
the all-round han- 
how dark the night, and a nickel- 
~~ Flashlight 39 
you need a good, clear light. Comes 
special one—for this occasion. 
This is a genuine Tungsten flash- 
pressure~of the button and will 
fOT cs ctesce 





Makes pictures 1§x2$ Is lumination. 
accurate, reliable, efficient and Elementary Elec- 
economical to operate. Anybody can make good tricity. 
pictures with it. Has the automatic shutter for . Wireless Telegraph 
snapshots and time exposures. Carefully tested ae aoe 


lens and view finders, for vertical and horizont:l 
exposures. These simple and reliable box cameras 
have stood the test of years and proved a delight 
to all who have used them 


Complete PRINTING PRESS 
of ite os alt $ 7 50 


and instructive. It will print 


a reraphy Self 
Taught. 
Automobile Hand- 


ok. 
Gas and Oil Engine 

Handbook. 
Machine Shop 

Practice. 

A complete cata- 
logue of mechanical 
and trade books 
sent upon request. 





cards, tags, envelopes and an- 
nouncements. 


It is. made of 

cast iron; rubber type, cards, Ink 
| bronze tweezers and full instguc- 
tions come with every press and 
any. child 
who can rcad 
can operate 


MOVING 
PICTURES! 


Great Fun 


Turn the handle, 
look through the slot 
and see the moving 
pictures. No end to 
the amusement it will 
furnish. Great fun 
showing these moving 
pictures to your 
friends Price, 29c. 


GET OUR FREE PREMIUM OFFER 


Howard & Baltimore Sts. 
Baltimore, Maryland 
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~ EARLE LIEDERMAN 
The Acme of Physical Perfection 


A 48 inch chest and 
16!4 inch biceps! 
I HAVE THEM. HAVE YOU? 


Hundreds of my pupils have 
obtained these measurements, 
and many of my pupils have ex- 
ceeded them. 

Why not let me do the same 
for you? 

My methods never fail to pro- 
duce results quickly. 


I BEGIN WHERE OTHERS LEAVE OFF. 


1 PRACTICE WHAT 1 PREACH. 
MY NEW BOOK 


“MUSCULAR DEVELOPMENT” 


will explain all about my system 
and will interest you. 

It is illustrated with 20 full- 
page photographs of myself and 
of some of the finest developed 
atheletes whom 1 have trained. 
If you have not as yet read this 
book by all means get a copy. 


Simply Tear Off Coupon Below and 
mail to me with 10c (stamps or coin) 
and you will receive your copy 
promptly. 


EARLE E. LIEDERMAN 
Dept. 215, 203 Broadway, New York City 


Ir 
ee Now 
COUPON before 
you 
forget it 


Dept. 215, 203 Broadway, N.Y. City. | 


Dear Sir:—I enclose herewith 10c for which 


ELECTRICAL EXPERIMENTER 


It OW DID 
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LT WORK? 


Turn to page 633 of our November issue. 
We told you last month how we electrified 
a rabbit with 500,000 volts, and how he 
never batted an eye-lash. Well, sir,*the 
Gaumont Film people who got wind that we 
were pulling off a stunt were duly on hand 
with their trusted film cameras and while 
we made the experiment, the operator 
cranked away merrily. Of course, we 
wanted to see what the film looked like and 
we had our wish. The very mysterious 
sample slightly enlarged from the original 
film is printed along side here. At first we, 
were somewhat puzzled and could not quite 
make it out how the long streamers after 
the third picture died away into a mere 
brush and in the fourth picture had almost 
entirely vanished only to bloom forth in a 
wonderful corona effect, showing the rab- 
bit very plainly, in the sixth picture. In 
the seventh and eighth, however, nothing 
can be seen. Now what do you think 
happened ? 

500,000 volts at 20 kilowatts with a fre- 
quency of 200,000 was used in the film 
printed here, which is absolutely authentic. 
We will pay $20.00 for the best answer 
explaining this phenomenon. Anyone 
familiar with alternating current should 
have little trouble in solving the problem. 
The contest is open to all and will close 
promptly on February Ist, 1920. Not more 
than 300 words should be used. Answers 
will be publisht in our March issue. Ad- 
dress all replies to Rabbit Editor, care of 
this publication. 


RADIO PROTECTION FOR 
CAMERON. 

Citizens of Cameron parish are asking 
the government to locate a wireless sta- 
tion there, so that storm warnings may be 
given and farmers may have a chance to 
give whatever protection they can to their 
crops. 

Cameron is an outpost of Louisiana for 
Gulf storms, and has suffered severe losses 
half a dozen times in the past 20 years. It 
has no railroads, no telegraph or telephone 
lines to the coast on account of the ex- 
pense and difficulties of construction across 
the lowlands, and no method of receiving 
warnings. 

The people of Cameron are industrious 
and enterprising. They have voted a heavy~ 
tax on themselves to construct roads. They 
have fertile lands which will produce val- 
uable crops. As one of the storm outposts, 
the Weather Bureau needs to be in touch 
with Cameron, for the protection of the 
rest of the country. 


Science in Slang— 
Juicing the Jazz 


Wagon 
(Continued from page 785) 





“The big idea is that when the piston 
reaches the proper point in the cylinder 
chamber the contact is made which closes 
the circuit that sets up a magnetic flux in 
the core of the coil, that attracts the vibra- 
tor arm and breaks the circuit and sets up 
an inductive reactive flow in the secondary, 
which breaks down the resistance—being 
the weakest place—between the points of 
the electrodes on the spark plug, which in 


causes the explosion that turns the motor 
over, that finally takes the joy rider to the 


EARLE E. LIEDERMAN, ee | : turn ignites the gas in the chamber and 


you are to send me, without any obligation on aac ioe an Relies Headguaciaam 

my part whatever, a copy, of your latest con Whoof! 

parece ar Development, (Please Wri This is a Portion of the Film of the “Gy _ ae ”_this Frome 
Famous Rabbit Described in Our ka ANS oe Bees S m 

Name 0... Poss vate es eee ees eee Hl November Issue Who Stood Half a his carbureter leaks! 

Street ...... SE ree Million Volts, Never Batting an Eye- “Such guys as Atwater-Kent have de- 

s F Lash. Can You Explain This Strange viated from the old trodden paths aug 

Me ond E Film? The Editor Will Pay $20.00 for have rigged up an appata tae thats worke 

na GASP SB SeSaSeSeSaseGaeaScIedggeaEey the Best Answer. ; (Continued on page ) 
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DIO SIGNALS 


YOUR 





| AMPLIFY ‘our 











©: of the greatest drawbacks since the invention radio signals to such an intensity that he can hear 


Or: wireless telegraphy is the receiving of weak the signals about his station without the need of the 
signals at the receiving station. Many devices were telephone head set. 


proposed to improve this condition, but without suc- 


By the addition of a loud talking telephone he is able to hear 


cess, on account of the mechanical difficulties €ncoun- the messages many feet away from the instrument. He is also 


tered in these ampli- 
fying devices. 


able to demonstrate the 
operation of his wireless 


However, this was me SUPER ~SENS/ITIVE _ — apparatus to his friends. 


recently solved by the 
introduction of an ex- 
ceedingly sensitive mi- 
crophone transmitter, 
which is known to de- 
tect sound waves with 
great accuracy and 





The — super - sensitive 
DETECTAGRAPH- 
TRANSMITTER here- 
with shown is two and 
three-eighths inches in di- 
ameter, five-eighths of an 
inch thick and weighs less 
than three ounces. It is 
the most sensitive sound 


magnify themthrough § Pyactical Instruments for Commercial detecting device ever 


an intermediate tele- 


phone circuit. and Scientific Purposes. 


By the employment 


of the new DETECTAGRAPH-TRANS- 
MITTER, the amateur can amplify the 


NOTICE 


Although prices of raw material and labor have in- 
creased greatly in the last four years, we have con- 
tinued selling our instruments at the pre-war prices, 
due to the fact that we had a large stock of 
material on hand. That material is now almost 
exhausted and we will be compelled to renew our 
stock at an increase in price, but for a limited time 





you can still get the benefit of the present low Our Super-Sensitive 
prices, Detectagraph rans- 
mitter. Price, $7.00 

Complete 


Our Super Sensitive 
[Microphone lrensriutter 













/ / ‘ 
betector Our Sensitive 1000 OLIN 


Our s I No. 25 
Loud Special Receiver Radio Telephone Kecewver 


Price, $4.50 Complete 


brought before the public. 


The manner in which 
the amplifying process is 
attained is by attaching with tape the DETECTA- 
GRAPH-TRANSMITTER to the regular wire- 


less réceiver as indicated in the diagram. 


Other Uses 


Not only is this instrument applica- 
ble for amplifying radio signals, but 
it can be used with equal satisfaction 
for magnifying other sounds. Phono- . 
graph music can be transmitted from 
one place to another by means of this 
instrument, and those who are afflicted 
with deafness will find enormous 
benefit by using this transmitter. 





h Adjusted 

loud talking Pee ee Modet ap ai onue with No. 
telephone» © ¢ &* 20 high grade loud Talking 

W245 J vice OT Receiver. Cord Plugs and 
building your Desk Stand Base. 
gy) OWN loud price, $12.00 Complete 
talking tele- matusted 
phone, detec- ju a, 
tagraph and Model “C 

Horn, with 


other devices. : 

Can be used No. 20 high 

for any pur- grade Loud 

pose where a Talking Wall 

sensitive de- Receiver. 
Price, 


tecting in- 
$12.= 


strument is 
required. 
Complete 





DETECTAGRAPHS 


F OR THE EXPERIMENTER 


FOR DETECTIVES 


DOR Stic DEAF 


DETECTAGRAPH 


This detecting instrument of marvelous sen- 
sitivity can be used for detecting secret con- 
versations. Outfit consists of Sensitive 
Transmitter, 25-ft. Black Cord, 00 
Receiver, Headband, Case and $15 —_ 


Battery. Complete 


DETECTAGRAPH JUNIOR DEAF-PHONE 


The outfit consists of a Super-Sensitive 
Transmitter, with a cord connector; Super- 
Sensitive Ear Piece with small black cord; 
Black Single Headband; Black Case and two 
small Batteries. Transmitter 23% inches in 
diameter, 54 of an inch thick, 00 
and weighs less than three $15.° 
ounces, 





Detectagraph Rheostat, 
especially made for ame 
plifying circuits. 


Complete 


Order direct from ad. Or write for 


bce free descriptive circular. For your about your Detectagraph De- 
Complete convenience use the coupon. 


Super Sensitive No. 40 
Recelvers to be used in 
connection with Detect- 
agraph Transmitters. 


¢? 
4c. 
0 Boissonnault 
0 Co., 26 Cortlandt 
St, N.. ¥..C. 


¢ As per your ad in 
Electrical Experimenter, 

please send me free cir- 

¢ culars and full particulars 





$2.0 


vices. 


G. BOISSONN AULT COMP ANY Ka NIE: eres eee eee 


-26 CORTLANDT ST. NEW YORK CITY 


Makers of Super-Sensitive Microphone Devices 
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Mechanical 


Engineering 


tg Anne 













Learn at Home! 


Employers everywhere are looking for men 
with mechanical ability. Splendid salaries 
and rapid advancement are offered. 


There is an easy, delightful way in which 
you can learn right at home in spare time. 
For 28 years the International Correspond- 
ence Schools have been giving men and 
women just the training they need for 
success in mechanical engineering and more 
than 200 other subjects. Hundreds of thou- 
sands have stepped into good positions 
through I. C. S. help, but never were oppor- 
tunities so great as now. 

Let the I. C. S. help you. Choose the work 
you like best in the coupon below, then mark 
and mail it today. This doesn’t obligate you 
in the least and it will bring you information 
that will start you on a successful career. This 


is your chance. Don’t let it slip by. Mark and 
mail this coupon now. 


> a eee oe e=TEZAR CUT HERE ace coe oe oe 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 6210, SCRANTON, PA. 


Explaln, without obligatIng me, how I can qualify for the 
position, or ln the subject, betore which | mark X. 


ELEOTRIOAL ENGINEER (CQ OREMIOAL ENGINEER 


Electrician SALESMANSHIP 
Electric Wiring ADVERTISING MAN 
Electric Lighting Window Trimmer 
Electric Car Running Show Card Writer 
Hesvy Electric Traction Outdoor Sign Painter 
Electrical Draftsman RAILROADER 


Electrlo Machine Designer ILLUSTRATOR 
Teiegraph Expert 
Practical Telephony 
MECHANICAL ENGINEER 
Mechanical Draftsman 
Ship Draftsman 

|_| Machine Shop Practice 

| |] Tootmaker 

| } Gas Engineer 

|} CIVIL ENGINEER 

| | Surveying and Mapping 

|| MINE FOREM'N OR ENGR 

| |] ARCHITECT 

| | Architectural Draftaman 

| PLUMBING AND HEATING 

|] Sheet Metal Worker 


|_] Navigator 


DESIGNER 
LJ] BUSINESS MANAGEMENT 
Privste Secretary 
BOOKKEEPER 
Stenographer and Typlat 
Cert. Pub. Accountant 
Traffic Management 
Commercial Law 
GOOD ENGLISH 
STATIONARY ENGINEER 
C1V1L SERVICE 
Railway Mail Clerk 
Textlle Overseer or Snpt. 
(J) AQRIOULTURE | Spanish 











OOOCODOONOL 


Poultry Raising French 
Antomohilss ;_} Italleao 


Name 





Present 7-25-19 


Occupatlo 


Street 
and No. 








City 














TENOR BANJO wantats cutar, coretor Banjo 


Wonderfnl new system of teaching note mosle by mail, To first 
wnpils In each locality, ws give a $20 anperh Violin, Mandoliao, 
Ukulele, Guitar, Hawaiin Guitar, Cornet, Tenor Banjo or Banjo absao- 
lotely free. Very amail charge for lessons only. We guarantec anc- 
cess or nocharge. Complete ootfit free, Writenow. No ohiigation. 


SLINGERLAND SCHOOL OF MUSIC, tne. Dept. 49 ~ CHICAGO, ILL. 





The ROGERS 
Ray, High Frequency Generator 
Does not burn out. No sparking—therefore all 
shocks are eliminated. An ideal outfit, fully 
guaranteed as to material and workmanship. 


PRICE COMPLETE 
With One Surface Applicator $25.00 
Send for free descriptive Booklet 


Violet 


| really, it don’t touch the core. 


| good, bad, and otherwise. 
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Science in Slang— 
Juicing the Jazz 
agom 
By Emerson Easterling 
(Continued from page 799) 


like this,’ continued Jazz. “The contact on 
the distributor touches for an instant as the 
movable one passes over the stationary one. 
This makes a closed circuit. As the circuit 
is broken by the parting of the contacts the 
same thing happens that does when the vi- 
brator arm flops up against the core— 
That would 
cause it to stick. A sort of anvil stops it 
just before it gets there. 


“Some time back some bird stumbled 
onto the idea: that if generators could fur- 
nish juice for other purposes, why not stick 
one on the bus to squirt juice into the 
plugs? Since then we have had generators, 
generators, and some more. generators, 
In the Ford, 
Henry incorporates in the fly-wheel an A. C. 
revolving field generator. He must have 
run short of junk when he came to this 
part of his endeavors. 

“In the old—I don’t think it is the same 
in the newer types—Overland the self- 
starter, generator, and fly-wheel is one and 
the same. 


“It was sure some ease on the autoist 
when the self-commencer came around. It 
led to other fine features, too. For one 
thing the electric lights have crowded the 
old carbide type off the boards. 


“To-day we have our gas go-cart all 
rigged up with an electric self-starter that 
is operated from a storage battery. The 
battery is recharged in turn by the gen- 
erator—sometimes the  motor-generator, 
single unit; sometimes the two unit, one 
generator to charge the battery, and a 
motor to start the engine. Then, the lights, 
horn, cigar lighter, trouble lamp, spot light, 
and what else the general public care to 
stick on the layout, are run from the bat- 
tery—and frem the motor when it is run- 
ning.” 


“What is this high frequency spark stuff 
{1 heard about?” spoke up Bender. 


“It is some of James E. Seeley’s and 
Lodge Brothers’ ravings. It is just the em- 
ploying of high frequency currents, like 
Nick Tesla has fingered around with, for 
the spark. The advantage is that the spark 
energy increases with the gas pressure— 
opposite from that of the otiier type—and 
carbon does not bother the ignition, as the 


| spark is of short duration and the flash is 


not choked up by carbon. 

“But getting back to magnetos—they are 
alternating current generators for the igni- 
tion. There are two kinds, low and high 
tension. The low tension is virtually an 
alternating current dynamo, and the high 
tension is a dynamo and step-up in one. 
The Bosch is one of the best—and it is not 
bosh either.” 


At that point the engine began to purr— 
like an angry sewing machine. Conversa- 
tion somewhat dies away—especially on the 
part of the chauffeur. But Stokes had gas 
engines on the brain: 


“You know the stationary engines that 
spat and spit and then hit once in a while? 
It is an automatic spark affair that is op- 
erated by the governor that causes that. 
When the engine attains a certain speed the 
governor cut-out stops the ignition. If it 
wasn't for that the thing would do the Bol- 
shevik ss 


“And don’t forget the electrically gear 
shifted and braked cars,” interrupted Ben- 
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“The Livest Catalog in America” 


Our big, new electrical cyclopedia 
No. 21 is waiting for you. Posj- 
tively tbe most complete Wizre- 
less and electrical catalog in 
print today. 180 Big Pages, 

500 ilustrations, 300 in- 
struments and appara- 

tus, etc. Big ‘‘Treatise 

on Wireless Teleg- 

raphy.”? 20 FREB 
coupons for our 


60-page 
RE B° 
Wlreless 


measures 
Weight % lb. Beau- 
tiful stiff covers. 


Send 6 cents in stampe or 
coin for which we will send 
our latest Cyclopedia Catalog 
No. 21 as described. 
ELECTRO IMPORTING COMPANY 
231 Fulton St., New York City 


A STEFFEY MOTOR 


on your wheel will con- 
am vert it into a practical and 
successful high grade 


‘motorcycle that will 


cost you less to operate than tbe more 
expenslve machines. Write at once and secure lowest face 
tory prices. Excellent opportunity for agents. Send stamp, 


STEFFEY MFG. CO., Dept. E. 5025 Brown St., Phila. Pa. 
Fun, Magic and Mystery! 


56 Feats in Magic, 250 New Jokes, 21 Puzzles, 1 
Fortune Telling Tablet, 52 Money-Making Secrets, 
15 Card Tricks, 71 Toasts, 58 Verses in Comic 
Poetry, 10 Funny Readings, 41 Epitaphs, and 11 
Parlor Pastimes. You get all the above-mentioned 
and our big illustrated Catalog of 125 Magic Tricks 
for only 10 cents. Write today. 


MYSTIC MFG. CQ., 
909 Springwells Ave., 








Detroit, Mich. 





i. DENTAL 


“eee i} hed 


506 S. Wabash Ave., Chicago, Ut, 
LEARN MECHANICAL DENTISTRY—DEMAND ONLIMITED 


A paying professional trade: You will be a trained dental 
mechanic and receive our diploma when competent. Stuer 
dents given advantage of thoroughly up to date laboratory, 
snd services of graduate Dental Surgeons on practical cases. 
No effort spared to place graduates advantageously. No age 
limit. Day or Evening. Individual instruction. No educae 
tional requirements. No book or home study. Easy terms, 
Highest references. Especially attractive proposition to those 
wbo write at once for catalog H. 








Get tip-to-dafe {n House Wire 


® 6 

ING] Save Time, Money, 
ec rician I aBoR end MaTeriauhy using 
eel Be we SS Fe SE Se «Ur 98 GENUINE BLUE PRIN? 
DRAWINGS, contalning ail the 
latest dlegrams and connectiona known In house wirlng—every diagram 
and connection up-to-tbe-minute aa used by firat clase electriciana 
LIGHTS, ANNUNCIATORS, FIRB 
ALARMS and ELECTRIC GAS LIGHTING.’ These drewinga are hound In the 
form of a flexihie hook {9x12} for convenience In using on the job. 
Send for them, and If they don’t make you more efficlent aaa wireman 
and save you many timea their coat as a contractor, return them and 
money wil he refunded~—you can’t afford to be without them. ON» 

DOLLar poatpald. Send for clrcniars on other seta of drawings. 


PATENT SPECIALTY COMPANY 
P. O. Box No, 583 San Francisco, Cal. 


UMAKEM 


Airplane Workebest, containing aircraft work table with 
mitre cutting board and length gauge, steel drill, steel 
bammer, Model Maker’e steel square, screwdriver, sand- 
paper block, 10” scroll saw, together with finest quality 
reed and bass wood, aluminum, silk, para rubber, full 
set of biucprints, directions, and al) fittings for building 
one 36” Bleriot Model flying Monoplane. Price $10.00, 
Otber UmakeM Outfits 50e to $50. 


W. R. PRICE, ine. 
No. 2 UmakeM Bullding, 127 Fifth Avenue, New York 





SMALL ENGINES 


Perfected Gasoline Engines— 
Bad Shop, | use. Price, $27.508 
and up. 80, 

WASHING MACHINES 
We ship on_trial, Send for 
Booklet and Special Offer. 
SIEVERKROPP ENGINE. CO, 
140i—I9th St., Racine, Wis. 


St dod 


Handwriting Tells You Secrets 


Find out what holds you back. 
Send us an ink specimen of your handwriting 


Be successful. 


and $1.00. Our expert Graphologists will tell 
you your faults, virtues, talents, etc. Your $1.00 
back if you are not satisfied. 


ROBERT R. ROSS, 110 West 40th St., N. Y. 


B Eoox on AVIATION 


Learn of the great opportunities In this new 








| der, “The kind where an electro-magnet 
| jerks ’er from high to me’jum, an’ so fort’ 
' —an’ th’ electro-magnetical tire burners—” | 


The Rogers Electric CLaboratories Co, 


$1,000,000,000 industry. Thousands of men needed. 
Dept. B, 2056 E. 4th St., Cleveland, Ohio L 


oe" Learn by meil—free book tella how. Write at once. 
Nat. Aero Inst., Dept.7449° 916 S. Mich. Ave., Chie 
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OU can easily make a highly sen- MONG electrical experimenters the ff 

sitive detectophone by using @ x A. button has created a sensation. \ 
Skinderviken Transmitter Button to It is not uncommon to receive unso- N 

collect the sound waves. You can build your own out- licited letters like these: “I received transmitter but- 

fit without buying expensive equipment. Think of the ton today and I wish to inform you that it works great ff 

fun you would have with such an instrument! and is the best I have ever seen or heard of forthe KK 

It’s very simple, too, and inexpensive. price. I will certainly recommend it to my friends. N 

You can install an outfit in your home and I wish to thank you for your good service.” ‘ 

hear the conversation being held all over the “I have been using one of these trans- , 

\| 


mitter buttons, and it has proved to be worth 
more than its value in my experimenting.” 
“I received one (Transmitter Button) some: 
time ago, and they 
are just O. K. for 
experimenting.” “TI 
have been using one 
of these transmitter 
buttons for experi- 
mental work and it certainly lives up to 
all you say for it and then some.” 

A boro Mr. H. Gernsback, editor of this maga- 
zine, who is the dean of electrical experi- 
‘ menters, said: ‘‘In the writer’s opinion, ob- 
eee tained by actual elaborate tests, the Skin- 
derviken Transmitter Button is probably 
the most efficient device of its kind on 
market today, due to its simplicity and 
other outstanding features. Should have 
a2 ereat Lucure, 

The same circuit connections apply to 
all experiments, regardless of how the 
transmitter button is mounted. 

The Skinderviken Transmitter 
Button operates on one or two dry 
cells. It often happens that two 


house. You can connect up different rooms of a 
hotel. This outfit was used by secret service 
operatives during the War. It is being used on 
the stage. 






Actual size. 


So much for its com- 
mercial adaptations! 
}’ou can procure ap- 
paratus of the same 
type. 
One of the main advantages of the Skin- 
derviken Transmitter Button lies in its 
ultra-sensitiveness. You can place it in 
any position you like. It is the greatest 
invention in micro-phones and has won 
recommendations from men of high stand- 
ing in the scientific world. It is being 
used all over the world. You can mount 
it most anywhere. Card board boxes, 
stove pipes, stiff calendars and hundreds 
of other places will suggest themselves to 
you. The buttons cannot be seen by any 
one in the room as they are so small and 
light. Only a small brass nut is exposed 
to the view. 


Full directions for connecting | 
up the button for use as a detecto- 





Battery 





FRONT SOUNDING 
BoaRo 
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N Waa Wooo Box 











5 OHM PHONE 
i SEALING WAA 
fi 













ct att i ahh att al eh rhe ae ELE TD ee 
eehatthatinhmbtiad m d EM D Ce ee 





phone are given in booklet which cells produce too much current N 

is sent with each button. and the sounds are deafening. We 
N The only instruments needed to recommend either one fresh cell 1 
A complete a detectophone outfit, in or two worn out cells. \ 
N Distant Reaver PACED Prone addition toa Skinder- We have the neo faith in this transmitter button. We N 
bE obi viken Trammiter JJ mapas satisfactory ance fl 
\ } Button are a pce) els the purchase price. Boys \ 
: battery, and, if de- —Young and old—send \ 
rK: sired, an induction in a dollar bill RIGHT \ 


coil. NOW! You can’t lose. 
if you're not satisfied, 
you receive your dollar 


pireenen back. Isn’t that fair? 


JOHNSON SMITH & CO., ae E-12, 3224 N. Halsted Street, Chicago 
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“Battery. Charging 
Biggest Money Maker” 


“Only about a year ago I was a small 
garage owner, working hard to make a 
bare living and just paying expenses. 
Then one day I read an ad about HB 
Battery Chargers, and sent $15, ordering 
; a . o ; 
my charger on ten days’ trial. The HB 
Company let me have easy terms on the 
balance. 


“To my surprise, the first month I took 
in over $100 on battery charging work 
alone, and made $80 PROFIT. The 
second month was even better, and ever 
since then I have made big profits every 
month. Today Battery Charging is my 
biggest money-maker, It pays a bigger 
per cent of profit than any other line in 
my garage. An HB Charger takes no 
extra help, and runs day and night with- 
out any attention. My battery work is 
always satisfactory, and people keep coming 
to me for battery work, and soon start bring- 
ing all their other business. Without that 
HB Battery Charger I never could be making 


the money I am now. It’s the finest invest- 
ment I ever made.” 


You too, perhaps, are a small garage owner, 
and making a small profit, or perhaps you are 
still a mechanic and working for some one 
else, kept from starting out for yourself be- 
cause you lack capital. Don’t let that stop 
you! The HB Company helps you get in 
business. You can get an HB Charger for 
only $15 cash and have almost a year in which 
to pay the balance on easy terms. The profits 
alone should easily pay all the balance and 
yield a big surplus besides. If you are already 
in the Battery recharging business without $250 
clear profit each month from your charging 
work, it will pay you to investigate the HB 
proposition. 

HB Battery Charging is the BIG OPPORTUNITY. 
With an HB Charger success comes almost im- 
mediately. You can make about 400% profit on 
each battery you charge. The cost is only 10e to 
15e with an HB Outfit, and your customer pays 
75e to $1.50 for eaeh battery charged.  Kesides 
that handsome profit, your Battery Charging will 
help you build a big business in every line of 
garage work. If you want suecess, money, and the 
comforts of life, then do not overlook this oppor- 
tunity. Get into the game and push the lines that 
pay you the biggest money. Hundreds of garage 
men are making big money with the HB Charger in 
towns ho larger than yours. YOU can do as well. 
Mark on the coupon below the HB Battery Charger 
you are interested in. Fill out and mail the coupon 
TODAY. This is your BIG CHANCE. Let us 
help you start your own money-making business. 
Don’t wait untif tomorrow when you ean start in- 
creasing your income today. Delay pays no divi- 
dends. Fill out and mail this coupon NOW. 


TEAR OF F HERE 


HOBART BROTHERS CO., Box [28 E, Troy, Ohio 


Send me information about the HB Equipment checked 
below. and tell me about the HB Money-Back Guarantee 


and Free Trial Plan: 
[ ] HB 16-Battery Charger. 


[ ] HB S8-Battery Charger, HB Licht! act 
ighting an 1arg- 
{ ] HB 32-Battery Charger. UJ ing ee : 


[ ] HB Belted Charger (used where electrical current 
is not available), 
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ELECTRICAL EXPERIMENTER 


Thomas A. Edisom 
Speaks to You 


> By H, Gernsback 
(Continued from page 750) 





few years he has worked more in the 
chemical laboratory than in any of the 
others, which are located in different 
buildings about the great Edison works. 


I MEET THE GREAT INVENTOR. 


Together we entered the laboratory, the | 


first impression being mostly green fumes. 
A half dozen of Mr. Edison’s assistants 
were to be seen busily engaged in per- 
forming various chemical experiments un- 
der the direction of their chief. Mr, Edi- 
son himself was nowhere to be seen. Ad- 
vancing to the rear of the laboratory, I 
finally discovered Mr. Edison sitting at a 
little table busily engaged in writing notes 
upon a yellow pad, using a small pencil. 
To the right of Mr. Edison on the table 
was a big chemical dish containing some 
green solution, presumably copper nitrate. 
The table, which was rather small, meas- 
ured perhaps four feet in length by three 
feet in width. Mr. Edison was seated on 
a simple wooden chair. Altho the inventor 
is 73 years old at the present time, I was 
surprised at his vigorousness and apparent 
strength. The first impression at close 
quarters 1s a kindly face of ruddy complex- 
ion, from which peer two light blue-gray 
eyes of unusual intelligence. There is an 
enorinous broad forehead, over which falls 
some silver white hair, giving the charac- 
teristic Edison curl. The jaw as well as 
the ears are well formed, both denoting 
character and a strong will. Like all great 
men, Edison has a big and massive nose, 
which denotes the thinker and philosopher. 
The lips are rather thin, around which a 
smile is constantly hovering. 

Mr. Edison rose and we shook hands. 
I was startled somewhat, for I expected 
a large, hard hand. On the contrary it 
was as small and soft as a woman’s hand, 
and white except for green stains upon it 
caused by chemicals. There is perhaps no 
more famous right hand in the world than 
Fdison’s. Jf the world were called upon 
to make an mventory of what Mr. Edison’s 
hands have actually wrought in enriching 
this unde there « ould not be gold enough 
to pay hind. This is not a mere figure of 
speech or written in order to make this 
review grandiloquent. It is the unvar- 
nished truth, as anyone with a clear mind 
and a pencil can easily figure out to his 
satisfaction. There certainly has never 
been one man since the dawn of history 
who has contributed so much to the world’s 
progress as has Mr. Edison. While of 
course the mind is supreme, Mr. Edison’s 
hands are the tools that achieved his suc- 
cess, and that is why I place so much stress 
upon this phase. 

Mr. Edison spoke and welcomed me—a 
curiously high-pitched voice, unusual for 
one who has never heard it, but character- 
istic of the famous man. 


MR. EDISON ANSWERS SOME IMPORTANT 
QUESTIONS. 


Mr. Edison in late years has become 
hard of hearing, and it 1s necessary to 
speak quite loud in order that he may un- 
derstand you. There being no _ second 
chair around, and Mr. Edison having 
seated himself again, I leaned against the 
laboratory table, being careful not to sit 
in the chemical dish, and taking other 
precautions not to disturb anything. After 
a few pleasant remarks on both sides, I 
immediately launched into the object of 
my visit, namely, to put up to Mr. Edison 
certain questions which had been in my 
mind, and which I knew would be of great 
interest to our rising generation and the 
world at large. IJ said to Mr. Edison: 


(Continued on page 804) 
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The success of 
your life depends 
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Health and 
Strength 


In a short time 
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Automatic 
Exerciser 













(The only one of 
its kind.) 






Double If you are hat- 
tling with func- 

Your tional weakness 
Strength in any form—if 


you want to ac- 
quire 


iMore Resisting Power and Vim than yo 
ever had. Send for my booklet Life’s Backbone, which 
gives full description of the automatic exerciser—how it 
works, and what it will do for you. Send for it now. 


PROF. ADRIAN P. SCHMIDT 1053 Broadway, wv 


SLIGHTLY USED T ] R FE S 


STANDARD MAKE 
Size New Tube Price 


Size NewTube Price 







fand improve your 
HEALTH 














30x3 ..$1.85..$ 4.50 35x41%4q..$3.00..$10.25 
30x3%.. 2. 00.. 5.00 36x44... 3.50.. 10.50 
31x3%.. ee 5. 50 35x5 ee Delos 11.00 
ees eae ceo 6.00 36x5 .. -. 11.50 
3ix4 .. 2.75.. 6.50 37x5 .«- 4.00.. 12.06 
32x4 .. 2.40.. 7.50 

34x4 25,72. 10:, 2 8,50 Speclalt—Brand New 
34x4%., 2.85.. 10.00 32x3%, Cord..$12.25 


Order now. Shipment made the same day. 
$1 deposit required with each tire order, 
balance €. O. D., subject to your examination. 
Specify whether you desire to have clincher or 
straight side tire. 


Speciaf cash discount of 5 per cent if full amount 
acconipanies order. 


CENTRAL TIRE & VULCANIZING CO., 


2309 S. STATE ST., Dept. E. E. CHICAGO 


Sola Gola Solid Gera 


» Send Your Name and We’llk 
» Send YouatLachnite f 


y 
rR 
| 
a 
b DN, Tend e penny. Inst send yonr name and say: "’Send me ; 
Lachnite. ae in a solid gold ring on 10 daye’ free 
A triel. "* We will send it prepaid right to your homs. ben Itl¥ 
comes merely deposit $4.75 with the postmsn and then weer the 
j ring for 10 full dava. tf you, or If any of your friends can tell i 
® tt from a diamond, send utif you decide tn buy it | 
Rk —send ue $2.50 6 month Eaal bes ite has been psid. . , 
Send yoor name now. Tell os which of the] 
; Wri ite Today solid gold ringe Illustrated above ynu wisb 
hj (lsdies’ or men’s). Be sure to send fiuger size. i 
al wane LachmanCo., 12 ee Ay. Dept T7449 cmcaxy) py 
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The secret of husi- 
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to remember. I can zs 
» make your mind an infallible 
classified index from which you can 
instantly select EheOe ts, facts, 
figures, names, faces, Enables you 
ato concentrate, develop self-control, 
* nvercnome bashfulneaa, think on your 
1 feet, address en audience. Easy. Simple. 
Tbe result of 20 yeare’ experience de- 
veloping memories of thousands. 


: @ Write Today for frse bocklet “How to 





























Hors Ighted tM Tost, sioo how to obtain cay 

righted Momery Test, siso how Colopiain a 
Dickson, RE book, “How eo Speak In Public.’ v 
Principal em 


Dickson School of Meinery, 101 Heat Bldg., Chicago, IIL 


- The little matter of 15 cts. in stamps or coin wilf 
bring you the Pathfinder 13 weeks on trial... The 
Pathfinderis an illustrated weekly, published at the 


Nation's center, for the Nation; a paper that prints 


all the news ofthe world and tells the truth 
and only the truth; now in its 27th year. 
This paper fills the bill without em ptying 
the Es it costs but $1 a year. If you 
want to keep posted 
Will bring on what is going on 


in the world, at the least 


expense of time or money, 
this is your means. If 
you want a paper in your 


home which is sin- 
From the cere, reliable, enter- 
taining, wholesome, the Pathfinder is yours. 


B 
If you would appreciate a paper which puts 
a Ions everything clearly, briefly—here itis. Send 
15c to show that you might like such a 


paper, and we will send the Pathfinder on 
eouation 13 weeks. The 15c does not repay 
api a us, but we are glad to invest in new friends, 
THE PATHFINDER, Box 576, Washington, D, C. 


1 Wrestling Book FREE 


Be an expert wrestier. Learn at b 
Wonderful lessons pre ee byarorld a chasaptons 
farmer Bune peed cane Gotch. Free 

8 yon how. Seeret bolds, blocks 
vesied. Don’t deisy. Be strong, besnner ko oe 
@ big men with ease. Write for free book.State age. 
4 Farmer Burns, +49 Ramge Bidg., Omaha, Neb. 












Washington has become 
the Worid’s Capital and 
reading the Pathfinder ts 
like sitting, in the inner 
council with those who 
mold the world’s destiny. 
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Learn Wireless At Home 


The Demand for Wireless Operators Far Exceeds the Supply 





The U. S. Wireless Institute will make you an operator—AT HOME—in your spare time—quickly, easily 
and thoroughly. No previous training or experience required. Our Home Study Course has been pre- 
pared by Radio Experts. Experts able to impart their practical and technical knowledge to YOU in an 
easy to understand way. ‘The graded lessons mailed you will prove so fascinating that you will be eager 
for the next one. The instruments furnished free, will make it as easy to learn the Code as it was to learn 
to talk. All you will have to do, is to listen. 


BIG SALARIES 


Wireless operators receive excellent salaries ranging from $125 to $200 a month and it is only a stepping 
stone to better positions. There is practically no limit to your earning power. Men who but yesterday 
were Wireless Operators are now holding positions as Radio Engineers, Radio Inspectors, Radio Salesmen 
at salaries up to $5000 a year. 


Travel The World Over 


A Wireless Operator can visit all parts of the world and receive fine pay and maintenance at the same 
time. Do you prefer a steady position without travel? There are many opportunities at the numerous 
land stations or with the Commercial Wireless or with the Steamship Companies. 


FREE Instruments and Text Books 


We furnish free to all students, during the course, the wonderful receiving and sending set exactly as 
produced in the illustration. ‘This set is not loaned but given to all students completing the Course. 





This wonderful Set for learning the Code furnished free with our Course 


The Transmitter shown is the celebrated Ommnigraph used by several Departments of the U. S. Government 
and by the leading Universities, Colleges, Technical and Telegraph Schools throughout the U. S. and 
Canada. Start the Ommnigraph, place the phone to your ear and this remarkable invention will send you 
Wireless Messages, the same as though you were receiving them, through the air, from a Wireless Station 
hundreds of miles away. 


When you apply for your license, the U. S. Government will test you with the Ommnigraph—the same 
model Ommnigraph as we furnish to our students. Ask any U. S. Radio Inspector to verify this. 


pose ----------- 


FREE Post-Graduate Course 


A one month’s Post-Graduate Course, if you so desire, at one 
of the largest Wireless Schools in N. Y. City. New York—the 
Wonder City—the largest port in the World and the Head- 
quarters of every leading Wireless and Steamship Company. 


U. S. WIRELESS INSTITUTE 
Dept. 51, 258 Broadway, New York City. 


Send me free of charge, your booklet “How to become 
an Expert Wireless Operator,” containing full particu- 


Easy Payments 
lars of your Course including your Free Instrument 


A small payment down will enroll you. We will make the payments so 


easy that anyone ambitious to enter the fastest growing profession— offer. 
Wireless—may do so. 
Send For FREE Booklet DE STI ites Go kc ee ee eee ee 
Without obligating you in any way, send for our booklet “How to become 
an Expert Wireless Operator’—it is free. Mail the coupon below, or Add 
postal or letter—biut do it to-day. Tess oe 0 sO Oe fel ie Oe ce C8) elle) s 8 eo 8) 8s Oe! 6) 6, 6.6 eo 8 (8-8) 8 we 8 e's a 6 0 ce (ee © 18 
= an >! Gifs LOwils.i- 5. ere eee Slates os. o5 Nees 
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YOU CAN MAKE $100 to $350 
EXTRA PROFIT EVERY MONTH 


You can have from $100 to $350 profit 
monthly from charging batteries, in connec- 
tion with your present business, by estab- 
lishing a battery service recharging sta- 
tion. Users of HB Charging Equipment 
are earning big profits every month with 
almost no extra effort. 

Practically every car today is equipped 

with storage batteries, which require re- 
charging outside the car at least every 
two months. Ford cars are now being 
equipped with electrical starters and stor- 
age batteries. Now is the time to get into 
this work. Build up a profitable and ever- 
growing business, 
_ You can readily handle a battery charg- 
ing business, aS no special electrical or 
mechanical knowledge is required. You 
can get an HB Charger in any size to suit 
your requirements, insuring maximum prof- 
its ae you, whether the outfit is large or 
small. 


An HB Battery Charger for Every Size 
Business 
All HB Chargers are sturdy, dependable 
and absolutely reliable. Built of practical- 
ly wearproof materials. Nothing to burn 
out, no expensive renewals or repairs. 
Plain, honest, profit-producing service 24 
hours a day. No electrical or mechanical 
knowledge required to install or operate. 
No attention except occasional oiling. Uses 
power from your lighting tines. Big, quick, 
clean profits, easily made. 


CHOOSE THE SIZE YOU NEED 

HB 500-Watt Charger 
Recharges 1 to 8 6- 
volt batteries or their 
equivalent at a time. 
Charger is 27 in. long, 
26 in. high, weighs 280 
Tbs. Furnished come 
plete with clear, black, 
electrical slate switch- 
'* board, with mountings 
fof ammeter, fleld rheo- 
stat, voltage lamp, two 
controlling switches. A 
big money-maker for a 
small battery business, 
easy monthly terms 






ea ) 
$15 Cash, Balance on 


HB i6-Battery Charger . 
Recharges 1 to 16 6-volt 
hatteries at once or their 
equivalent in 12 or 24-volt 
batteries. Motor 1 KW 
capacity. Operates on 2 or 
3 phase current only. Fur- & 
nished complete with 2 in- 
dependent charging panels, 
each with a capacity of 8 
batteries. A splendid mae‘ 
chine for any live, energetic 
garage owner Wishing to get 
big profits. 

Small cash payment 


Balance on easy monthly terms 


_. HB 32-Battery 
we Charger 
f\% Recharges 1 to 32 6- 
vam volt batteries or equl- 
‘ valent at a_ time. 
Motor 2 KW capacity. 
Operates on any cur~- 
rent. Four separate 
charging lines, each 
» capable of charcing 
up to 8 batteries. Per- 
mits individual atten- 
tion to batteries on 
ie charge. Ideal equip- 
es ment, for hig Barge 
battery service station. Will make as Al 
ae $250 10 $450 a month Clear Profit. 


Small cash payment 
Balance on easy monthly terms 
Sold on Trial Under HB Absolute Moneys 
Back eu ater ee ; a 
48 Equipment is sold under our abso- 
quia guarantee of complete satisfaction. You 
run no risks. If nor satisfied after pee oS 
HB Equipment 10 days, you may 1 r 
and receive all you pay us. The HB monthly 
payment plan is an additional guarantee. 
Select the Charger You Need. Check the 
Coupon Below. Do it Now! 

Mark on this coupon the HB Charger you 
are interested in. Tear it out and mail TO- 
DAY. This is your BIG CHANCE. Let us 
help you start your own money-making busi- 
ness. Be the first in your town to have an 
TB Charger. Don't delay. Act now, 


maeea = TEAR OFF HERE eaeamamm = 


OBART BROS. CO., Box I27E, TROY, OHIO 
‘ Send me intormation about the HB equip- 
ment checked below, and tell me about the 
HB Money-Back Guarantee and Trial plan: 


...-HB 8-Battery ..--HB Belted 








Charger Charger : 
....HB 16-Battery (Used where electric 

Charger current is not avall- 
...-HB 32-Battery able. ) 

Charger ' 
Your Name Coeeeorsrerseevaenerer eae eeeteooeeeeoee® 
Address Seimmars J susie «ose © oe DLOLOn's «cles oe isretss © 
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ELECTRICAL EXPERIMENTER 


| Thomas A. Edison 
Speaks to You 


By H. Gernsback 
(Continued from page 802) 





“Do you believe that the young man who 
embarks on his electrical studies today, 
has the same chances and opportunities 
which you had at the beginning of your 


| career?” 


Mr. Edison was very emphatic when he 
replied: “He has far greater opportuni- 
ties than I had—infinitely more. ‘There is 
absolutely no comparison to be made, for 
the world has grown larger, and therefore 
the opportunities have multiplied.” 

This prompted my second question: “In 
what branch of electricity, in your opinion, 
can the young man of today accomplish 
most—where is he most desired?” 

Mr. Edison looked squarely at me and 
said: “There are thousands of men want- 
ed in every branch of electrical engineering 
and hundreds of new branches based on 
new discoveries are being created continu- 
ously. The field is being enlarged every 
day and keeps growing. It would be diffi- 
cult to pick out any one branch, since all 
are still in their infancy, and all have won- 
derful futures.” 

My next question was: “What training 
should the young man undergo? Should 
he acquire practical experience first in the 
shop or laboratory; or should he take a 
correspondence course or go to college; 
or all two or three?” 

After a few seconds reflection, Mr. Edi- 
son replied: “I think one of the corre- 
spondence schools at Scranton, Pa., is the 
more available for most young men. After 
passing an examination, I think he should 
specialize in one branch and study it real 
hard. Then he should get busy and get 
a position. Any boy can be a success, pro- 
viding he is willing to pay the price, which 
is continuous hard work. 
with a large number of young men today 
who are given positions is that they refuse 
to pay the price, and thus become a drag 
on the industry. Our young men today do 
not wish to work as much and as hard as 
they did when I was a boy. They want 
shorter hours and more pay, and too many 
amusements, the same as all workmen do; 
but I think this condition will be rectified 
when people come to their senses. It cer- 
tainly cannot last.” 


| “BE SURE YOUR IDEA WORKS, BEFORE PAT- 


ENTING IT,” SAYS MR. EDISON. 


“Mr. Edison, what constructive advice 
can you give to our young and rising in- 
ventors? Is it worth while to patent every 
idea, or only certain ideas? How can the 
young inventor differentiate between good 
ones and bad?” 

After a few seconds of meditation Mr. 
Edison answered: “I suggest that if the 
young inventor has an idea he had better 
reduce it to actual practise and be sure 
that it works before applying for a patent. 
Ideas are easy, but working them into com- 
mercial shape is generally a long, tedious 
and expensive job. After successful op- 
eration and the results warrant it, a search 
of the United States Patent Office should 
be made to learn if it has not been pre- 
viously invented or patented by others. 
Here is where the young inventor will have 
his greatest disappointment. He will find 
many a time and, as a matter of fact, in a 
majority of cases, that the idea has been 


; patented already in one form or another. 


But GiSg ED O1 ats show the salt of the 
inventor. Only by such disappointments 
can he triumph finally.” 

This brought about my next question: 
“You have patented over one thousand in- 
ventions, Mr. Edison. How many of these 
have been actually worked?” 


(Continued on page 806) 
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Usedand rebuilt motorcycles, eingle and twins} 


$25 to $100. Used hicycles, $6.00; tan- 
dema, $10. AH machinee guarantead 
in good working order. New bi- 
cycles and motorcycles st Fac- 
tory pricee. Yon eave dealers’ 
Profita. Motorcycle end auto- 
mohlle tires too, $3.00. Complete 
awe lina of parts en supped 
EE gz Beninger CycleCo., Rochester,N.Y. 


==> VOU 22 1 50 BOLE BRS 


Learn Autos and Tractors 


a= Wonderful opportunities constant- 
ly offered trained men; we train 
> you thoroughly to start your own 
husiness or make good money ag 

motor expert, driver, shop fore- 
4 man, etc, 


4 5000 Graduates making 
eS TSSENS «good. Catalog Free. 
eland Automobile School, 1807 E.24thSt., ClevelandO, 
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SPECIAL KON-VFR-TER SLIDE RULE 

The Hamilton KON-VER-TER 
Blide ernie has over 8000 graduetions 
and over 1800 characters on it, will 
handle anything in Arithmetic, Alge- 
bre, Geometry or are This slide rule 
is In._use In ell parts of the world end le 
much eimpler to operate thenothera of 
y eimiler lines. Does not require a wize 
f ard touse it, 
y Eventuelly you will get this rule, 
get it now and save the extra bother 
end expense. Utility rules $1.00. 
Special De Luxe, white ivory cellulold 
$2.50, Instructlona free. Leetherette 
ee es ote aaeerane % 

-Cc. co. 

Dept. B 7 Water St., Boston, U.9.2. 
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WOMEN’S 
ASK FOR Av‘K TABLETS 





PARTS AND PLANS 


Of Pieln Model, 75e. Model A. $1.00. B, $1.60- 
: Completed Model, A, $1.50, B, $2.00. 
# Mede like a SKEETER, no other will flye 
No other can REAT’ER, others soon dle 
Mede in a JIFFY, fly It In_the Park§ 
Made very NIFTY, strong es Noeh’s Arkg 


Prapaid—Don’t eend stampa. 
Newark, N. 3. 
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onderful, new device, guides your hand; corrects 
your writing in few days. Big improvement inthree 
hours. No failures. Complete outline FREE, 
Write C, J. Ozment, Dept. 44 , st. Louis, Mos 


TAMMERER 


Send 10 cents for my remarkable 

book, “‘How To Stop Stammering.”’ 

Kill the fear of stammering. 
Re education the key, 

The Hatfleld Institute, 109 N, Dearborn St., Chicago, Ill. 


E A BANKER 


Prepare hy mallin spare time for this ettractive profes 
sion In which there ere great opportunities for hoth men 
; and women. Send at once for free book, °* How 
Become e Banker,’’ hy EnGar G. ALCORN, President, 
American School of Banking. 1144™icLene Bldg., Columbus, G. 


iat EARN MONEY 


eT UL me 
Stamping Names on Key Tags. $50 


ats) t 107 a 
ay WLNG TOAN 
aes Either sex. Spare time. Some meke 


4 y 
SS nend 26c for Teg with your ngme on andinatruc- 
tions, Returned if required. Exp. Key Tag Co., Cohoes, N. Y. 


gam TYPEWRITERS 


wa S10 ANDUP. ALL MAKES. SAVE $25 TO SS00n 
rebulltat the factory by the well-known’* Young Process.’’ 
Sold for low cash—insteliment or rented. Kental applles 
on purchase price. Write for full details and fuarantee. 


Freetrial. YOUNG TYPEWRITER CG., Dept.825 Chicago 


ACCOUNTANCY. 


Bea Cost Expert. Earn $5.000 to $10.000 yearly 
C.P.A‘s teach you thoroughly in a few months by our 
. New Home study system-Low Cost-FREE 800K 
International Accountants Society. Dept:39 Mi 2626 S.Michigan Ave.Chicagg 

Engineering College 


FINLAY Kansas Clty, Missouri 


Only School of the Kind In the West 
Electricity, Steam, Gas, Armature Winding, 
A. C., D. c. Auto. Intensive training, courses, 
six weeks, three and five months, year and two 
year. Day and night. Enroll any time. Write. 


BLANK CARTRIDGE 6 
PISTOL &%-34 ONLY 0c 


For protection and sport, every Man and 
boy should have one. Order at once. Get an 
American flag FREE. Money refunded if de- 
sired. E. L, LEWIS CO., 1400 B'way, N.Y.C, 
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“The Baby” Hammerlese Revolver 


A HANDSOME AND MOST EFFECTIVE WEAPON 


$6°° 


a FecfPeche a 


—— 
one 






Meseures but 
4% Inohee long 


P 


Takes regular 
«22 callbre 


cartridges 
The new Beby Deuble Actlon Hommerloss Revolver haa boen produced to tee} 
the ever incrensing demend tor o revolver that would combine omall sise on 
light welght with tho ooecntial foaturee of Efficiency ond Precticebility. It la 
omellin o2e, yot lo luates efoclive and eerviccable 6 the most expenaivs wsepos 
you ren buy. Every Iledy should hove o revolver end should know how to use it. 
aed thore fa no enfor or better one mado than this. A greet feature le ite eefety 
action thet goarda against occidental diechargo, making it quite safe for young 
fedieo. Tho lliuetrotion givee on {des of lia oppearance, bul it must be 
Been end used tobe thorough appreciated. Tho emrmunition used ic the stands 
ord -22-calibro (short) eertridgo obtainablo anywhoro, or you may obtain tha 
cartridges from ue {cortridges cen bo shipped only by exprcent. The rovolvce 
firos six ehota In ono londing. The operotion of tho cherging mochoniam le eae 
rapid and ohsoluteiy relabie; ela well olmed shots can be fired in os man 


come 6 rovolver lo very woil constructed, with fincet nickel pleted flute 


pacers of eylindor. and it welghe only 4% ouncce. The Price af the Peb- Reve'ser 


Se only $6,950, nent by moll poetcald to any eddreeg. 
SAFETY RAZOR 


SHARPEN -M S AL STROPPER 


SHARPENS EVERY KIND OF SAFETY RAZOR BLADE 
Sharpens the Gillette and Durhom Duplex both edges ot one time 
eso SHARPENS THE GEM JUNIOR, EVER READY. KEEN. KUTTER, MARR 

CROSS, CLARK, 4UTOSTROP. STAR CAUSTEEL, AND ALL OTHERS : 


Or acing the SHARPEN. M-ALL STROPPE 
Jd ER SHAVES, but cl bit. 











wilt not onl et BETTY 
SAVE MONEY. on blades. se you will be able 
‘ git from 130 10 200 shevee from ane blede on 
athe leet ehave will be aa mood ae the Geet The 
coneruciion ig elmple and will leet @ [ifalim 
There are no parte thet cen possibly get aut o 
erdes Any novice cam usec it Jur) an eell oe the 
most espart babar. It laopersied by simply tusa- 
teeth aver or handle ae chown in the Uluetretion 
fa hee two epirel gollece thee travel from heal te 
olnt @@ they ere reegived, giving the Ecy 
IACONAL STROKE. There are no ecocwe, wd: 
Jvaimente, of any kind _of tinkering aecescary te 
eperate tha mechine. The rollerea are mede af w& 
- special mareriel thet STROP AND HONE the bleds 
t tha aame thme. The rollers torn only one way, so there le no fear of demeping the blede oF 
he stropgper. The SHARPEN-M-ALL te pecked In @ handsome cace, uz 421% in, wiih theaw 
Narva and (ul) Inetiuctiong The eelght of the complete machine ts but elght aunces 


vice, ealy 91,50, poospetd, Price, $1.50 postpaid, 
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SIMPLEX 
TYPEWRITER ° 
ONLY $2.50 


Cheap But Good. 
So Simple a Child 
on Use It. 
We Guarentce the 
riling. 
Though ao mareel 
cheep, thia machine le o Shoroughly preoctlesf Typewriter, Wo positively 
@uurentee It to produco writing equa tm avery reepsot to that of 6ny $4.00 
machine. It docs not seem poasibie at tho price. but ret us eand you 6 specimen 
of Its work end you will be convinced, Withressonablocare it will lest o tfee 
gima, [1 io 00 oimple that a child Just able to reed con write with It. You can 
Icarn oil thore © 10 know obout it In five mhleutos. snd en hour‘s practico will 
make you an aspert operator. Every business mon muet have o typewriter. il 
a win oon Sritine te Ere uelperemee ans creates tho impression that the firm is “ 
fe vwW- going econcern. Won: 
fully dcoorvosits nomo ae it Ie fit to do Rnecearren, oder carotene eens 
Deptession, ene lo sak ely, e should not mica 
A e lottcre o eclphabet onumerols [1 i 
are 90 grouped thot the letters most used ore petaee: ne Sarge or ih 
uae enabling him to writo portale The rollero hold the paper in positi n whil 
writing ondat thd end of eech finaa elight turn of the roller moves the rache 
pee ecg cers preemie poree forword, giving the proper line apne. 
va 

etter writing. Eoch typewriter i" Tower 

coun foruee. Price complete. 





endence of any businces on 
ie chence of eccuring o bar.) 


each othce, eo desirable ig 
acked In 6 etrong bos, with fullpn a 
2.69 ecot by mnil nostynld. a) Orentes loses 


WATCH CAMERA 


Se Tha most wonderful and [n= 
genloue Camera made 
It le but Sittle larger than s 
watoh, which it closely re- 
sembles. Yon oan carry 
the Expo about In your 
ket and take pio 
ures without any one 
being the wiser. 


One Cent a Picture 
loads in daylight 
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EXPO 








: tu through the 

osrntteiceer i Kania Furs te i 

: located. The photos (6/82 7/8) may 
i. be enlarged to any alse. 

d {pstantaneove shutters; 

QuIicK AS A FLASH Bee Reovunces, sickel p ed: 

Endorsed by amateurs and professionels the world over. Theroushly prs cml 

riotin: aoe deveioping of filme just tho same ao ordinary cameras—lo dailr uroby 

Feprtes tsameee sean eget Cone ee imesrtlss pierre 

ww Orrh « 

Toducea cleat, eharp negatiess indoors or Outdoors equal to any camere oa the 

margot. 6 or price 00 ete oO: mEe 
Expe Watch Camera ~ ~ FILMS, 10 Exposures 1Sc, 25 Exposures, 250 
art 10¢ Anruhere Uasther Pockst Carrying Casa, 359 





RUBBER STAMP 


AND INK, 75c 


This Pretty 


WITH PAD 






Here le the Prettiest robbar atamp you ever saw. 
@reat cost we hsve had thia design epecially engraved for 
customere, and it cannot he obtained except through us. e 

esign is ornamental, with floral decorations, with a beautiful 
dove In the upper part convey Its measage of love, the de- 
eired name or name and address being gastefully displayed in 
the centcr. Wtth thle rubber _etarap yon can brand your letter 
paper, eavelopes, postals and other stationery, and the elabo- 
rate and unique design will he admired by all. Placed upon the 
ontalde of envelopes, packages and other mall matter, It en- 
eures thelr ret to the sender In the event of non-dellyery for 
apy reason. It looks very pretty stamped on books, muale, 
photographs, ctc, With esch etamp we Include a solf-inking 
Beriiar hs Wolotene Srsienis wet SACG 

oO 6 - a Ze e 
CENTS, POSTPAID. 


t very 





NEW 


Sook ON ROP E SPLICING 


USEFUL KNOTS, HITCHES, SPLICES, ETC. : 

Bow Oittersnt Knots Are Mede and Whal They Ars Used For, 
Knoles lo Use end Knots fo Avold,” .  * 

-.& most practices! headbook giving complete «nd 
Munple direction for gnaking ell the most useful 
knots, hitches, riggiag. splices, ete. Overt 100 illus tee 
trationa. All gbout wire rope attachments, lashing, “@ 
biocke, tackles, etc. 87 HergTdic Kyots Dlustrated, ~ 
Of grest valus to mechanics, campers, baste 


men. Price 200 p, od. 


TAYLOR, BARNARD & CO. 


| 


i 
i 





ELECTRICAL EXPERIMENTER 


Boys, you can ie PI at your own home with thie fatest model 


MOVING PICTURE MACHINE 


Uses Stenderd Filme came as the larger machines. Very easily menaged. 
Simply turn the bandle. Good Variety of Films alwaya obtainable 
Postage !50. extra 


PRIGE “owis'® $3.00 Including Film, 


Extra Flime, {50 each postpaid 


THIS 1S A GENUINE MOVING PICTURE MACHINE 
and the motion pictures are clear, sharp and distinct. 
The Moving Picture Machine Is finely constructed, an¢ 
carefully put together by skiiled workmen. It $s made 
of RussiInn Metal, haa a beautiful finish, and !s oper- 
ated by a finely constructed mechanism. The project- 
ing lenseg aro carefully ground nnd adjusted, triple 
pollshed, standard doublo extra reflector, throwlng 38 
, gay of Iight many fect, and enlarging the picture on 
the screen up to three or four feet In area. The 
ight Is produced by a safcty carbide generator, 
euch as $3 used on the largest nutomoblics. This 
throws a dazziing whito light on the screen. 


Tt Is a solldiy constructed and durnble Moving 
Picture Machlno. The mechanlsm 13 exceedingly 
simple and Is readily operated by tho most Jnox- 
perlonced, The pictures ehown by this marvelous 
Moving Picture MachIno aro not tho common, 
crude and Ilfeless Magle Lantern variety, but are 
life-llke photographic reprotductiona of actual 
Bcenes, places, and peoplo*which never tlre Ite 
Rudiences. This Moving Picture Machine hag 
Faused @ rousing enthusiasm wherever It was used 














Conelete of a Iittio giasa This fs another good prac 

ol, contoialag In liquid tical Jokos the Intonse discom- 
form a chemical which wil) fitura of your victims to eve 
produce a most horrible 
odor. One dropped in o 
room ful] of people will 
canse more consternation 






ARCS BOMBS (ITCHING. POWDER 


eryone but thompeives le thor- 
cugbly onjogeble. All that fe 
peccenary to start the bali roll- 
ng Ip to deposit a littlo of th 





h 
Ne eee ee eer eee powder ane porzco's hend and 
The eme!l) will entirely dis- @o do therest. Tho resultise 


appest in a short time. 3 Boxes for 250, | mre ecratch, end sfill wine 


ad more. 
by express only with @ Dollar's acre omg more. 8 Box t 
worth of other merchandise. 7 U Bollas's Mort oPotser morchandise.s we O99 


INVISIBLE INK { LOVE LETTER INK 


Writing written with this re- 





per katte ink vanisbes en- 

tirely In @ few weeke (sooner 

males’ sou knee the ee if desired), leaving the paper 

ret, Invalusble for mang QUITE BLANK.  1l5e p. pd. ; 

aoe. - Wri RE 
gland othor private mem: ont fn 4S READ 


: BOO M, eriting shines 
Vike fire. Ito Invielb! ; 
Dottie 3 oe tn toe are dayume. Very remeriable. 169 


eyos. Greet fun for pleying 


OFeaoce! iokes. Only iGo Battle 





Oh Boy! Have You Seen 
| LITTLE EGYPT 


THE ORIGINAL ORIENTAL DANCER 
AND THE WONDERFUL 


SHADOW DANCER 


If not, do not fail to send for these, it will he money well spent. 
In fact, we would go as far as to guarantee you more fun in sbowing 
these two novelties to your friends tban you have bad in a long time, 


They Will Dance For A Life-Time 
Price 30 cents each or both for 50c Postpaid 








| GLITTLE. GIANT”? TYPEWRITER 
toaveo cicarernes |/HE WLITTLE GIANT Meee 


Joot Like Q-diaery, Cigarettes, Bat Writing 
Machine 
For $1.25 


A per ect little typn. 
writer for $1.25. There 
aro thousande of per. 
sone wb would like to 
nee o typewriter but 
whose aeeds and busl- 
nese do not wurrent 
the expense et sched 
fo the purcbsse end 

To ecc 





A bom containing ten spparentiv 
geovine Cugeretios. They cofitaio a 
cen which explouses when ebout coe 
third te emoked, 

They sopsar eo reel, and afford 

@ smoke twhrie they last) chat 

a victim is taken antirely br eur 


-fiea dollar macaine. 


nee of o fifty or soeen’ 
confidently recommend our Littio Giant. it le etrongl¢ mado, but 
~imople in construction, so thet any one san malEE?, leasn to operato 
it, and write as repidly ap they would with pen and ine. The letters 
of the elphabet mest frequent 9 used being so grouped as to ensble 
ene to write rapidly, the nomerels, 1 to 10, end the panctuation 


Drie. A greet inugh prodocer and = moron being together. 1th this macbine goo can scnd your best 
siacue Selene Price. bun ot tem irl typewri ten love letters, address envelopes, make ort bilis, and 
conten. ! ic olmost ony kind of work not requiring 8 larve o nsiee machine. 


With each typowriter wo sond o tebo of ink nnd full printed inetruc. 
tiene for using the machine. Price complete $t.25 by mali postpaid. 


Seino. | MUP BuUARD, BAS. 


Chle trick is as effective as it 

You may hese a lot of Ssorprelng The performer 

tun with thie Sparktn hends arcund the bell for ex- 

Gem one ink t eee end immediste ly it 
6 omc. 6 i? him he solzes 

ie eS 5 attacbed br the Use of hie thumbs and 





ere ond « second bell mre- 


go a rubrer teriouel 


‘andi 

andie« 

the fingsre of the lef? hacd, end 
ed lo posrtion, enotber bell unex. 

®ppearance. F.nsl y tha mogicten 


appears. 

ull elew of the 
*ece by tha tips o 
seenwhile being 
pectedly makes | 





we §=6ccannot fell to be tho 
enter of attraction. While ihe elctin 
fi absorbed in ge'ting « ¢l eer view, 
ou just equecre the subber bell/end 
riences 
rot el rice 20 CENTAa. three 


far GOeen o, pootpald. JS: & 


The CONSURER’S CASKET 


Apparatus and Directions for a Nember of Mysterious Tricks 
€Eneugh for an Entire Evening’s Ent 


ANYONE CAN DO THEM 


{tts € fan mystifying your friends. Got this Conjarer’e Cale 
inet, you will he tho clovereat fellow in your mre It eone 
talus the epparatue fer seven t-rato tricks, including Disap- 
ag Rose, thet, when placed on the opel of your cost, vanishes Ba 

t et will; the Mogic Vase and Ball Trick ‘a Wooden Ball io 

ide, and upon replacing the lid has disappeared and Is 
‘ound in somcone else's pocket): The Magic Ned with Which gor ean 
apparently cut your finger almost in two, the Wonderfal Card Trick 
(e card is peeenin an envelope, and wheo opened an entirely differs 
ent card ahogether is found); The Disappearing Coin Box (a coin ie placed In the little wooden berre!. and: 
when opene = is foun have vaniehed entirely, nr can be made to change lato a coin of another de- 
nomination); Tho Famous Meame hoy that defies the few of tation (evspende from the palm of 
the hand, nose, cheek, wall, clothing, otc.): The Glaae Goblot end Vanishing Coin Trick (e cois is drop 
into « ginas of wator, and when the water le poured out the colo hae vanished). With the seven tricks de: 
above wn send full printed inetructione for performing each trick, so thet esyone can readily per: 
form ell the tricke to the great amusement of their friends or the pubile. Any boy of ordinary Intolligence 
with this Cabinet of Tricks in bis poseeseion, can wive @ parlor entertainment not inferior to some reguls' 
. Reeldce the tricks contained Io tha Cabinet, re aro twenty: fieo other feats and Iflustons full» 
axplained witb foll printed Instructions, for which gon can easily make or procure neceas ep tus | 
Among them are a Moone ine Pack of Cards wn The Hat Trick, To Knock a Furbler 
Through a Tablo, One Cent Rubbed into Two, To Pind tha Number Thought of, Mreterious Weddin Ring 
te. ‘@ also sond the secret of porforming three wondorfnl etage tricks, asfollows. The Act of Tremp 
ga Woman, Walking on the Celling of a and the Disappearing . together with ap article ep 
gerdcmalp and valuable bints to amateur coniures, PRICK COMPLETE ONLY 50 CENTS, 


24 East Adams Street 
Dept. 110—Chicago, Ill. 


est can 
ecreed, tbe beile Biesoesroe one efter anociher 
ea eery Interesting trick that 
by polos ine ibe directione 
that eccompany the apparstas. OnICe. 20 CENTS, 
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Genuine Original Photographs 


If you are a lover of the beautiful 
in art, here is 
just what you 
have Jong want- 
ed for your den 
or bedroom. For 
a short time we will make a special in- 
troductory offer as follows: 

Send 25c and we will send you three 
Genuine Original 
Photographs as 
shown in _ this 
ad, size 4x6 in., 
all ready for 
mounting and 
framing,andour 
beautiful illustrated catalog. After see- 
ing samples you will want more. 

We guarantce all 





















our photographs 
are original ani are 
made in our own 






studio and can not 
he purchased else 
where, 


Paris Novelty Company 


Dept.P 20 26E. Adams St., Chicago, IIL 







BOOKS 


THAT EVERYONE SHOULD READ. 
KNOWLEDGE AND FICTION 


All Books Sent Prepald 


Cloth Bound 


Dyke's Motor Matlals civ is 2<k55. 006 decree Ge 
Automobile Troubles and How tu Rremedy Tbem. 1.50 
Automobile Igrfition, Timing aud Valve Setting, 

Self-Starting and Lighting, including Ford 

System 
Automobile Driving, Self-Taught....... 
Motion Picture Making and Exhibiting....... ‘ 
The Practical Handhook of Gas, Qil and Steam 

Engines 
Electricity and Magnetism...... 
Power Gas and the Gas Producer........-.+0- 
A BC of the Motorcycle............ 
Gas Engine Troubles and Installation.... 
Motor Boats, Construction and Operation; Hydro- 

planes, Hydro-aeroplanes ........-22e00- 
A Practical Course in Mechanical Drawing..... 
Practical Hose: -Rramilig... . <<. +<s< sees 64 < 
Hints: for Carmenterss. csss0ss22 cee ce cece es 
Architectural Perspective 65 
Practical Concrete-Block Making............6.. 65 
Modern Cement Sidewalk Construction........ -65 
How to Measure Wp Woodwork..........+-+- -69 
Easy Lessons in Architecture...... .65 
Hints for Painters and Paper-Hangers... 65 
Hand-Forging and Wrought Iron Ornamental Work 1.25 
Pattern-Making .... 1.25 
Dustman’s Book of Plans and Building Construc- 

TION, Meeici cn reicie coool otelorere ekeraledsiorere 2.50 
How to Make a Wireless Set......-020-+22-.-90.50 
Metat Work and Etching... ....ss0eee0.e-. 20 
Electroplating -50 
Wood-working for Amateur Craftsmen.........-. .50 
Gleason’s Veterinary Hand Book........ ena teml ek 
Famous Pictures—The Book You Should Buy.... 3.50 
Complete Manual on Hypnotism......... 90 
Motor Truck and Automohile Motors and Mech- 

BNIRM Aes ae eieies sos he ares ae 1.50 
Johnson's New Handy Manual on Plumbing, Heat- 

ing, Ventilating and Mechanical Refrigera- 


tion ®9*?eRRKeveevnvpevnerveeveeronee eevee eee 


1.50 
1.50 
1.50 


1.50 
1.25 
1.25 
1.50 
1.50 


1.50 
65 
-65 
65 


oeeeeeoeeeeeeoreveoveoever Pe eeeve 


eeeeveeveveeeeee*+seeteee eee eeeeeeea 


eveevvreeeeteoeeeseeoa eee eeees 


1.50 


Paper Bound 


How to Become a Successful Newspaper Man....$0.25 


Hunters’ and Trappers' Guide...........-0-+- 25 
The Star Amateur Electrician. .......-csscs00+ <L0 
Electric Bells and All About Tbem...........-. 35 
Astrology meee de> Facy oc ccc cia cecaaasaeese Wee 
Hopson’s Engineers Blue-Book......-+eeeeee- +25 
English Self-Taught-——-For French............. 25 
Italian: -Self-Tatigne- <0 6s «-i¢.c0 sce escle eee pee 
English Self-Taught—-For Spaniards.......... .25 
Nortiezian Sell-Tatight ccc cccnnsceae seo cee sed 
Gernian, Sell-Tatigh® <..¢ Fs ce hek oss e ces cee ns suces 
English Self-Taught—For Germans............ 295 
SPINS Sele- PANPlit~ocs.s-c sac sales cee eres wee eee 
Polish. Self- Taught, .404.2:s as csiccece sce cee renee 
Swedish Self-Taught. : 2.cscaseessn cere een mee 
How to Learn to Play the Banio.....ccceese. «25 
How to Learn to Play the Violin......-.....5 «23 


How to Learn to Play the Piano or Organ...... .25 


How to Learn to Play the Mandolin.......... .25 
Stage ‘Secrets: j veag a4 Scere s oe teases eee 
How to Entertain at a Social Party.......... .25 
Hows to: BOS. i422. dcceaeeuaw ewes weslte eee e cere 
Rare Colt (Guide.< 40.2) eee ee ee ee 
The Modern Dances (Tango Made Easy)....... .25 
How to. Pitch: Cures... ose eee a eae 


French, Self-Taught eeoeeeeoravneeee ees eoeneneea “25> 


Up-to-Date Practical Letter Writer....e.eeee0. +45 
How to Make Ponltry Pay.......cceseccsees +40 
Sex Sclence CRAP CRS ee Ce Serer ee amar name BE] 
What All Married People Should Know........ 1.25 
Glrihood to Motherhood, or Love, Marriage and 
Matrimony ........ Seta iclater aii eleler ethene a srslereisterenlisee 
The Blue Book, for the Girl, the Wife and the 
Mother ........ Meee oie cite coisisicie ewe eee 
The Science of Eugenics and Sex Life......... 1.90 





You benefit by mentioning the “Electrical Experimenter” when writing to advertisers. 


Www americanradiohistorv.com 








Foremen on 
Superintendents 
©: 300 te BSCCOG Yearty 









€ogineers tings) 
$2060 to BBO00 |.” 
Voorly i 


Office Menage? or Auditor 
$1800 te $5000 Voarly 


———— 


Learn toFill 
BIGGER Shoes! 


O matter what kind of work you are 
doing now, a set of these great home 
study books will quickly fit you for a 

bigger and better paying job. We will send 
any set you select for one week’s free ex- 
amination, and if you want to keep them 
you pay only the special reduced price, at 
the rate of 50 cents aweek. This is your 
opportunity to make more money—grasp it 
NOW. Use these books and a little spare 
time and LEARN TO FILL BIGGER SHOES. 


Pay-Raisins Books 
at Greatly Reduced Prices 


Carpentry and Contracting, 5 volumes, 2138 pages, 


1000 pictures. Was $25 00............--Now $19.80 
Clvil Engineering, 9 volumes, 3900 pages, 3000 pic- 

tures! Was $15.00. o....266 ses ccs cones ys Now 29.80 
Flre Prevention and Insurance, 4 volumes, 1500 

pages, 600 pictures. Was $20.00....... Now 15.80 
Electrical Engineering, 8 volumes, 3000 pages, 2600 

DICLUTESee NVASe f4Os 0 Oren eo eats sieteeie s Now 24.80 
Automoblis Engineering, G yolumes, 2600 pages, 

2000 pictures. Was $30.00..............2 19.80 
Machine Shop Practice, 6 volumes, 2300 pages, 

2500) pietures. Was $30.00...2...2..00e8) Jow 19.80 
Steam and Gas Engineering. 7 volumes, 3300 pages, 

2500 nicturesse) \wias) $50°0022,.5 .08 coe Now 21.80 
Law and Practice (wi'h reading course), 13 yolumes, 

6000 pages, illustrated. Was $72.00...... Now 44.80 
Telephony and Telegraphy, 4 volumes, 1728 pages. 

2000 pictures. Was $20.00..............Now 14.80 
Sanitation, Heating and Ventilating, 4 vol., 1454 

pages, 1400 pictures. Was $20.00....... Now 14.80 
Practical Accounting, 4 volumes, 1840 pages, 800 

Pictures, ete. Was $20.00.............2. Now 14.80 
Drawing, 4 volumes, 1578 pages, 1000 pictures, 

blueprinte, ete. Was, $20.00... osicc sc cso Now 14.80 


Send No Money 


Shipped for 7 Days’ Trial 


‘Write the name of the books you want on 
the coupon ‘and mail it today. We will send the 
books at once, express collect, and you can use 

a them just as if they were 
your own for a whole 
week. If you decide you 
don't want to keep them, 
send them back at our 
expense. 


50c a Week 


If you like the books, as 
thousands of other men 
have after examination, 
ga just send us $2.00. You 

can send the balance of 
the special reduced price 
the same way—$2.00 each 
month (50 cents a week). 
Start right now and learn to 
fill bigger shoes. There wil] 
be a better job looking for 
youif you do. Be ready to 
meet it when it comes. Send 
my the coupon now. 


Amer’can 
Technical Society 
ig j Dept. X-259 Chicago 


[ American Technical Society, Dept. X-259, Chicago, U.S.A. I 
I 





eee 


eae Onaga ona 
= OO 


SL Wea 


Please Send me SCE OL <cccitssecscesscssccccccessces pestanceecsscesscscssee . 


for 7 DAYS’ examination, shipping charges collect. 
I will examine the books thoroughly and, if satisfied, 
will send $2 within 7 days and $2 each month until I 


have paid the special price of $ .0...........000 If I decide ! 


pense at the end of one week, Titlenot to pass to me 
until the set is fully paid for. 


j not to keep the books 1 will return them at your ex- 
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Thomas A. Edison 
Speaks to You 


By H. Gernsback 
(Continued from page 804) 








MR. EDISON HAS 1400 PATENTS. 


Mr. Edison thought for a while—“Of 
the fourteen hundred patents which I have 
obtained, about four hundred were actually 
worked. This figure may be taken as pro- 
portionate for inventors. It is seldom 
that an inventor makes a success of his 
first invention. Usually he finds that altho 
he obtains a patent, for some reason or 
other the idea did not prove to be success- 
ful commercially, or could not be exploited 
otherwise. I have made it a rule in my 
later years, not to patent anything for 
which I knew there was no actual demand. 
Merely collecting patents is a waste of 
tine, money and energy.” 

This answer of Mr. Edison’s was of 


more than passing interest to me, and, 


at the spur of the moment, I sang out: 
“Which is your pet invention?” 

Mr. Edison smiled broadly, and = it 
seemed to give him much pleasure when 
he said: ‘My pet invention I think is the 
phonograph first—and moving pictures sec- 
ond. Somehow or other these two inven- 
tions have taken hold of me more than 
iny other ones, as I have probably spent 
more time upon them than upon any of 
the others.” This naturally brought me 


to the next question, which was. “Are 
your inventions perfected first in your 
mind or perfected in your models? Or by 


actual experiments?” 

Without hesitation Mr. Edison contin- 
ued: “I always start out with a definite 
idea of accomplishing a certain result. I 
collect all the data possible, both scientific, 
commercial and otherwise. I then proceed 
to sketch out every possible and probable 
way of attaining results and carry it to 
success by experimenting. In other words, 
first plan—then act. I usually find that 
the first model is not at all what I had in 
mind when I conceived the idea first. Any 
inventor knows this of course. I have 
found it necessary for this reason to build 
many models, and only in the exceptional 
case is the first model a success.” 

MR. EDISON TELLS WHAT WORLD MOST 

NEEDS. 


Knowing that Mr. Edison was perhaps 
one of the greatest authorities on what the 
world needs most to-day, I asked him: 
“What inventions does the world need 
most to-day?” 

Becoming reflective, Mr. Edison thought 
for a few seconds and answered: “Au- 
tomatic machinery, and systems for the 
quantity production of one-family houses 
so cheaply that every man can possess his 
own home. These two are the world’s 
greatest and most pressing problems today. 
Take a city like New York, for instance. 
Conditions there are indescribable. There 
are too many people in New York at pres- 
ent, and but little new building can be 
done there. I am in great favor of a law 
being passed that no additional factories 
should be built in the city of New York 
after 1925. This would mean that the 
housing as well as transportation facilities 
would not be continually overtaxed as they 
are now. In other words, the city should 
be forced to spread out either towards 
Long Island or to the north.” 

At this juncture I mentioned to Mr. Edi- 
son a plan that was advanced some years 
ago, whereby it was advocated to build 
the so-called road house, 1. e., a city run- 
ning thru the country by having a single 
line of houses built one next to the other 
with a subway underneath. This would 
give us a city as well as country at the 
same time. 
and roads on each side of the house run- 
ning continuously without interruption and 
paralleling the houses. 


There would be a sidewalk — 
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“IT do not think this idea is very prac- 
tical,” vouchsafed Mr. Edison. “I think 
it would be too expcnsive and would makc 
the traveling distanccs uncomfortable.” 

While discussing the printers’ strike, 
which just then had startcd in New York, 
paralyzing the entire printing industry, lI 
put the qucstion: “What known substi- 
tute is there for white print paper when 
our raw materials give out during the next 
twenty-five years?” 

Mr. Edison’s answer was surprising: 
“Print papcr will never give out as long 
as wood grows in the Amazon and Congo 
river basins. It is simply a matter of 
transportation, and that, [I believe, will 
soon be solved, as soon as the world 1s 
upon a peace basis once more.” 

I have always had a pet idea on the sub- 
ject of cold light, so I venturcd my next 
question. “Over 99 per cent of the energy 
is lost today in useless heat in our incan- 
descent lamps* How near arc we to ‘cold 
light,’ and do you think it will be invented 
at alle” 

“I think we are slowly advancing in in- 
creasing the efficiency of light production,” 
replied the inventor. “Any moinent a dis- 
covery is liable to be made that will ad- 
vance the efficiency of our present lighting 
methods enormously. The time is surely 
coming when ‘cold light’ will be a matter 
of fact. What shape this invention will 
take, it is impossiblé to predict today.” 

“On which of our dormant and = un- 
worked sources of energy should our com- 
ing generation work most intcnsely, Mr. 
Edison?” I asked. “In your mind, is the 
exploitation of the following sources of 
energy chimerical or are they within the 
realm of possibility from the standpoint 
of modern electrical engineering: 

Powcr derived from the earth’s internal 
heat. 

Power derived from the earth’s atmos- 
phere. 

Power derived from the tides. 

Power derived from the sun’s heat.” 


“UTILIZE EARTH’S NATURAL VOLCANIC 
HEAT,” SAYS MR. EDISON. 

“Volcanic power to the extent of 5,000 
H.P. is utilized already in Italy, and 20,000 
H.P. more is being arranged for,” explained 
Mr. Edison. “Italy probably has more in 
her volcanic regions to work all her ma- 
chinery and heat every house, carry on 
every metallurgical proccss and in fact 
make coal unnecessary in that country. 
My impression is that in Nevada and the 
Yellowstone region there is available vol- 
canic energy grcater than that given by 
all the coal mined in the United States. 
‘As to solar energy’ we are getting there 
step by step. It is a long and weary road 
we have to travel, but we are making it 
slowly. I am an urgent advocate of 
water power. We are using already too 
much coal without adequate returns. Water 
power in the United States is not at all 
developed as it should be, and I sce a great 
future in its proper development. I have 
advocated many times that the coal should 
be burnt at the mine instead of shipt by 
cars over long hauls. Electric power can 
be sent much cheaper thru electric wires 
than over the railroads; in other words, 
first hauling the coal which is then burnt 
at the destination.” 

This prompted my next question: “What 
are your ideas, Mr. Edison, as to atomic 
energy?” 

Mr. Edison smiled broadly and, with a 
twinkle in his eye, said: “You know, Mr. 
Gernsback, I am an inventor, and as such 
I do not concern myself overmuch with 
philosophical research, and altho I have 
my own ideas on atomic energy I am not 
at prescnt making them public.” 

My next question was: ‘What. shall 
America do to prevent Gcrmany from 
flooding the world with its cheap goods, 
and winning the war commercially twenty 
years hence ?” 





You beneht by mentioning the 


ELECTRICAL EXPERIMENTER 


807 


Learn Mechanical Drafting 
Earn $35 to $100 a Week 


“Get into the profession of big pay and Rapid Advancement with the help of 


the school that has started hundreds on the Road to Success. 


help you.’’ 
Claflin, President, Co- 


lumbia 









Learn at Home 
in Spare Time 


You don’t have to stop work or leave 
home in order to become a_ trained 
Draftsman. Through our practical 


Home Study Training we teach you int 


your own home, and enable you to 
qualify as a practical Draftsman. 


No Previous Training 
Required 


Owing to the comprehensive nature of 
our course, you need no previous train= 
ing in the subject. Though you have 
never done any kind of drawing before, 
you can become a thorough Draftsman 
by following our instructions. 


Can Learn in Short Time 


by Our Methods 


The reason for this is that we elimi- 
nate unnecessary theoretical work and 
concentrate upon the PRACTICAL 
problems such as confront the profes- 
sional Draftsman. We do not require 
you to spend months of your time on 
“preliminary” work, but start you on 
REAL DRAFTING at once. That is 
one reason why our students ‘make 
good” so readily. 


Our Graduates Get to the 
Top 


The universal success of our graduates as 
Professional Draftsmen, many of whom have 
advanced rapidly to positions of Chief Drafts- 
men, is evidence of the REAL VALUE of 
the training given by the COLUMBIA 
SCHOOL OF DRAFTING. Large numbers 
of our students have secured excellent posi- 
tions even before completing their courses. 
We gladly cooperate with our students and 
graduates in securing desirable positions, 
which has been easy for us owing to the many 
demands upon us to supply.our “product” 
for these positions. 


Draftsmen Get $35 to $100 
a Week 


Our graduates have shown their ability to 
reach high salaries RAPIDLY, owing to their 
practical training. They secure excellent 
salaries AT THE START, as high as $2,000 
a year. The usual pay of Draftsmen is $35 


to $100 a week. 








“Electrical Experimenter” 


Www americanradiohistorv.com 


I am ready to 


Roy C. 


School of 
Drafting. 


The Demand is Greater 
Than the Supply 


The demand for properly trained Draftsmen 
has always been greater than the supply, but 
this is more so today than ever before, owing 
to greatly increased construction and mechan- 


ical development. The Draftsman is an es- 
sential connecting link in all engineering 
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Here, too, Mr. Edison’s reply was, sur- 
prising as well as illuminating: Germany 
never has and never will flood the United 
States with cheap goods or undersell us 
if we make up our minds to beat her at 
that game. Out of thousands of articles, 
she is only efficient in two, to wit: chemical 
dyes and toys. This is due to our indif- 
ference to going into these lines of manu- 
facture. I am happy to note, however, 
that American manufacturers are begin- 
ning to see the light, and are protecting 
themselves adequately.” 

We then discust various other subjects, 
and it soon became apparent that Mr. Edi- 
son thought that every prophet is honored 
save 1n his own country. Mr. Edison was 
of the opinion that before the war, and 
particularly during the war, American in- 
ventors had not received their due credit, 
most of the fame having gone across the 
water. Mr, Edison felt particularly strong 
about a recent patent decision, where the 
honors of the vacuum tube used for radio 
purposes went to an English inventor. It 
is an incontrovertible fact that the “Edison 
effect” was known years before the Flem- 
ing valve was discovered, having been 
publisht in American and foreign scientific 
papers. Mr. Edison was certainly right 
in his contention that the honors for the 
invention of the vacuum tube should go 
to America, and there seems to be no doubt 
as to this. 

My final question to Mr. Edison was, 
“What is your hobby, and how do you relax 
from your work?” 


GREAT INVENTOR’S HOBBY IS “EXPERI- 
MENTING.” 

“Tust now my hobby is ‘experimenting.’ 
I like experimenting better than anything 
that I know of. As for my relaxation, I 
like to camp out in the mountains, which 
I do every summer. This makes me fit for 
another winter’s hard work.” 

Mr. Meadowcroft by this time was _ be- 
ginning to look at his watch, which I took 
for a gentle hint, and shaking hands with 
Mr. Edison, I took my leave. 

While shaking hands I was again im- 
prest with Mr. Edison’s hand, and I sub- 
sequently made a special request of Mr. 
Meadowcroft to let me have a photograph 
of the great inventor’s hands for publica- 
tion. I was much astonished to learn that 
no photograph of Mr. Edison’s hands 
existed, none having ever been taken, the 
inventor feeling rather sensitive about this. 
I had seen many sketches of Mr. Edison’s 
hands, but I only then remembered never 
having seen an actual photograph. It took 
several weeks to secure permission from 
Mr. Edison, but finally the photograph of 
his hands was taken, and it is here pre- 


sented to the readers of the ELECTRICAL | 


EXPERIMENTER for the first time. 


I also made another discovery, namely, 
that there was no oil painting in existence 
of Mr. Edison. True, several of these 
had been made by certain artists after Mr. 
Edison had patiently sat for them, but he 
was more or less displeased with the re- 
sult, and on one occasion did not hesitate 
to put his foot thru one of them. After 
securing Mr. Edison’s permission, I[ 
charged Mr. Howard V. Brown with the 
delicate mission of making an oil painting 
of the famous man. It is reproduced on 
the front cover of this magazine in full 
colors. It is the only oil painting in exist- 
ence of Mr. Edison today, and the inventor, 
who inspected it, was very much pleased 
with it, declaring it a perfect likeness. 


As I past out of the laboratory I caught 
a last glimpse of Mr. Edison. He had 
risen from his chair, making his way to 
a little room containing delicate scales and 
apparatus. The tall, white-haired figure, 
somewhat stooped under its 73 years’ load, 


clad in a duster, bespotted with chemicals, 


slowly faded out of view into the adjoining 


} room. 
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Submarines to Sale 


vage Sunken Ships 


(Continued from page 745) 


light projectors, which would be of in- 
estimable service to the divers, while they 
were engaged on the wreck and also a 
better supply of air can be supplied them 
owing to the shorter hose necessary. If 
it is not desired to submerge the pontoons 
for this part of the preliminary work in 
the salvaging operation, it would be eco- 


nomical and feasible to provide a small sub- | 


marine which can sink to the level at 
which the wreck was lying, and by provid- 
ing special air-locks on the submergible, 
divers can walk right out on the watery 
bed. It may be mentioned here, that in 
such a case, and provided the divers do 
not have to stay away from the submerg- 
ible too long at one time, that they would 
not have to be tied fast to it with a rub- 
ber air-hose, for there is now available 
an independent oxygen and air-diving ap- 
paratus which can be carried on the diver’s 
back. 


HOW THE DIVER GETS OUT UNDER 
WATER 


An interesting problem here arises, and 
that is—how are we going to get the divers 
in and out of the pontoon-submersible or 
any form of sub-sea craft when it is 
closed and under the surface of the waves? 
The illustration herewith illustrates one 
form of air-lock chamber which can be 
employed for the purpose. With the ar- 
rangement delineated the operation of 
getting out of a submarine by means of 
this air-lock is as follows:—the diver dons 
his costume in the inside pontoon quar- 
ters, where the crew is lodged. He then 
passes thru the right-hand water-proof 
door, into an air-lock chamber, which 
chamber has its outer door closed, render- 
ing it dry. The cabin compartment door 
is closed, and the sea-cocks opened and 
the water allowed to rush into the air- 
lock chamber. The diver adjusts his oxy- 
gen apparatus and prepares to pass thru 
the outer door when the chamber has be- 


come full of water, this door then open-: 


ing easily. As he passes out into the 
stair-well, he locates the usual air-hose 
terminal by means of a red electric light 
marking its position, and connects it to a 
valve on the top of his helmet. He tries 
the air, and ascertaining that everything is 
all right, he proceeds to climb up the iron 
ladder to the deck of the pontoon. He is 
then ready to descend down a steel cable 
to the scene of the wreck. The air-hose, as 
he descends, unwinds from a reel placed in 
a water-tight compartment underneath the 
stair-well in the manner here illustrated. 
And here is the way the divers can come 
back into the pontoon for lunch. They 
climb up the steel cable or ladder which 
is sometimes used, and once they arrive in 
the stair-well in the pontoon, they discon- 
nect the air-hose and the water is pre- 
vented from entering the diver’s suit by 
means of automatic valves in the helmets. 
The diver then walks into the air-lock 
chamber and closes the outer door. 
(Continued on page 819) 
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FREE 


offer; an opportunity you will 


never forget if you take advantage of it. Ten lessons in effective public 


speaking absolutely FREE to those who act promptly, to introduce our 
course in localities where it is not already known. 


We teach you by mail to become a powerful and convincing speaker—to in- 
fluence and dominate the decisions of one man or an audience of a thousand. We 
have trained hundreds and helped them to increase their earnings and their popu- 
larity. Learn, in your spare time at home, how to overcome “stage fright” and 
conquer fear of others; how to enlarge your vocabulary; how to develop self-con- 
fidence and the qualities of leadership; how to RULE others by the power of your 


speech alone; how to train your memory. 


WHAT THE COURSE 
TEACHES YOU. 


How to talk before your 
club or lodge; 

How to address board 
meetings ; 

How to propose and re- 
spond to toasts; 

How to make a political 
speech ; 

How to tell entertaining 
stories ; 

How to make 
dinner speeches; 

How to converse inter- 
estingly ; 

How to write 
letters; 

How to sell more goods; 


after- 


better 


How to train your 
memory ; 

How to enlarge your 
vocabulary ; 

How to develop self- 
confidence; 

How to acquire a win- 


ning personality; 

How to strengthen your 
will power and ambi- 
tion; 

How to become a clear, 
accurate thinker; 

How to develop your 
power of concentra- 
tion; 

How to be the master 
of any situation. 


Our 


New Easy Method 


perfected and taught only by Prof. R. E. Pattison 
Kline, former Dean of the Public Speaking Depart- 
ment of the Columbia College of Expression, can be 
learned in 15 minutes a day. Prof. Kline is one of 
the foremost authorities in the country on public 
speaking and mental development. Do not let this 
chance escape you. 


Offer Limited 


Send This Free Coupon Now 


This Special Offer of TEN LESSONS FREE is 
made strictly for advertising purposes and will be 
withdrawn without notice. Write now, before it ex- 
pires, and receive full particulars with enrollment 
blank by return mail. No obligations of any kind. 
Just tear off and mail this free coupon—or a postal 


will do. 
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FREE LESSONS COUPON 


North American Institute, 
7449 Manhattan Building, Chicago 


I am interested in your course in Effective Public 
Speaking and your offer of ten lessons free. Please 
send particulars. It is understood that this request 
places me under no obligation of any kind. 
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The. YTS Value 
of SUL 


| ‘THERE are no “slack pe- 
riods” for the trained drafts- 


man—no limitations to his earning 
overage drawbacks to his advance- 
ment to bigger things. Why? Because 
the manufacturer, builder, architect 
and engineer must have working blue- 
prints before they can build factories 
skyscrapers, railroads, machinery and | 
homes. Drafting also has a positive 

dollar value to those engaged in all 
| branches of engineering, because it | 
qualifies them to direct those who | 
can’t make plans and read blueprints. 


Be a Master Draftsman 


Whether you want to be a professional 
draftsman, or add drafting to your 
knowledge of engineering, the Ameri- 
can School course, specially Draaia 
by noted experts for home study, wi 

give you just the training you Beir 
Drafting is the A BC of all engineer- 
ing work. As you Jearn the practical 
working principles of Mathematics, 
Mechanics and Drawing, the broader 
field of engineering opens up to you. 
You are ready fora blgger job and better pay. 


Read This Guarantee 
—Then Act! 


**We guarantee at any time daring 
the first year of your anion fe 
refund the entire oicune pate f; 
mmmediately upon the completion Of 
ten examinations, you notify the 
School that you are not satis- 
tied with your Course.’’ 


AMERICAN SCHOOL of 


Correspondence 


Dept. D 269 
CHICAGO 


TUNER erate rat TO SUCCESS 


eicese eend ma booklet and tell me how 
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Draftsman and Designer... Lawyer 
See *.-High School Course ...Business Manager 
..Western Union Course ..Certified Pub, Accountant 
...Telephone Engineer seeugoeend and Auditor 
...Automobile Engineer .“Bookkee 


‘-General macaden Course 


‘,. Automobile. ieberms2 
Com, School Branches 


.. Airplane Mechanic 


sanitary Engineer -.Klectrical Engineer 

;..Heating and Ventilating ...Electric Light and Power 
Engineer Hoop raene 

... Master Plumber er biyamelecttic Engineer 

:.. Civil Engineer reless Operator 
... Structural Engineer «Architect 
.. Mechanical Engineer «Building Contractor 
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Build Your Own PHONOGRAPH 


It’s Easy With Our Help 

A fsw hours interesting work 
saves many dollars and gives 
you & machine exactly to suit 
your idsals. Ws furnish motors, 
tone arms, case material, blue 
prints and full instructions.’ 
Plays any record, You can make 
fins profit building phonographs 
for your friends. 










Py Cree 


Write Today for Our Free 
Blus Print Offsr. Agents 
wanted for our ready built 
Choraleonsg, 


Choraleon Phonograph Co. 


) 127 Monger Blg., Elkhart, Ind 








“The Ellis Music Master Reproducer” 


made for all phonographs. Pleases the most exacting music 
lover. Eliminates twang. Perfect harmony of accompani- 
ments, individuality of artists’ voices and instruments re- 
produced from records in life like reanimation. It sells on 
its merits. Send 10c for booklets E, *‘Hints to Music 
Lovers’’ and ‘‘Music Masters.** Agents wanted. 


J. H, ELLIS. P. O. Box 882, Mllwaukee, Whlsconsln 
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WHY NOT “BEAT” RECEPTION OF 
INSECTS’ SOUNDS? 


It is fairly well known that the human 
ear is sensitive only to waves of frequen- 
cies between about 30 and 25,000, and that 
therefore sounds produced by air disturb- 
ances at higher or lower frequencies are 
inaudible to us, tho in certain- cases the 
physical effect of the vibration can be felt. 
The ear, as a detector, may be said to have 
“flat” tuning, being operative only over a 
limited range. Bats and certain insects 
are said to emit sounds which are much too 
high pitched for us to be sensible of them, 
and an English writer puts forward the 
suggestion that by means of employing the 
well-known “beat” method of wireless tele- 
graphy this disability may be overcome. 
To entomologists this experiment should 
prove of -considerable interest, but for our- 
selves, having “chicken-keeping” neighbors, 
we have no desire to eavesdrop on beetles 
and butterflies. Providence obviously in- 


tended us to be deaf to certain noises—and 


we presume to agree with the proposition.— 
Wireless World. 


Statisticians say that ninety per cent. of 
all the electricity supplied by central gen- 
erating stations is alternating current. 


40 M. P. H. PONY DIRIGIBLE 
COMING. 


The advent of a new kind of aircraft 
called the “Pony Dirigible”’ was announced 
recently at Cleveland, Ohio, at the re- 
ception given for the special commission 
of the Aero Club of America and the 
Aerial League of America which is organ- 
izing the first aerial derby around the 
world. 

Mr. Upson said an Akron company was 
about to put on the market a small two- 
passenger dirigible balloon equipt with a 
forty-horse power engine which will attain 
a speed of forty miles an hour and will be 
so easy to pilot that anybody can do so on 
short instruction. 


Mysteries of Stage- 
craft 


By H. Winfield Secor 
(Continued from page 752) 





one of the three platforms can be moved 
either into or out of its position before the 
foot-lights. 


WATER, SNOW AND RAIN EFFECTS. 


The “Disappearing Divers’ have long 
proven a complete mystery to most patrons 
of theaters such as the New York Hippo- 
drome. In such productions, as the reader 
probably is aware, a considerable mystery 
is evolved by having several people (some- 
times as many as 20 or 30) dive into a 
large water-filled tank and they disappear 
completely, not coming up again for a space 
of twenty minutes or more. There are 
several ways of accomplishing this trick, 
and two of them which have been suc- 
cessfully adopted are illustrated herewith 
at figure 4. The first is that utilizing diving 
bells. These diving bells, one or more of 
which may be used as required, according 
to the size of the tank, are made of steel 
and must be air-tight. They act on the 
same principle that when you place a drink- 
ing glass or cup into a basin of water, the 
water will not rise all the way up in the 
glass, due to the compression of air within 
the glass. Thus, when the divers plunge 
into the water, they are enabled to see the 
position of the bell, owing to the fact that 
it has electric lights inside of it, which 
lights up the water at the bottom of the 
tank, and indicates the hulk of the diving 
bell very plainly. When they reach the 
bottom of the tank, they swim towards the 
bell and pull themselves up inside of it, 
under the rim. Comprest air is forced into 
the bell thru a pipe in order to keep the 
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NE GIFT stands out F 
above all others— —eaee= 
the one you can 

use at once for good, — 
hard play. Jump on it 
on Christmas morning, 
and you'll know it’e 
Christmas. And thenext f 
day, and on through boy- 
hood,Auto- Wheel is your b 
most. dependable friend. 
Always ready for fun or | 
work. It coasts faster 
than others, and is easier 
to pull with a load. 


Ge cAuto-Wheel 


has real roller hearings 

and the steel tires Ae 
axles make it strong 
and long-wearing. t 


TWO TYPE 
Ce a the Auto-Wheel 
oaster--the old reliahle--a 
ae for ae and gen- 
eral use. And there'a the 
Anto- Wheel Convertihle 
Roadster --two wagons in 
one. One minnte a hox- iA 
wagon, the next the anappl- oe ~°*~ 
est roadster you ever saw. : 

Put the Auto- Wheel on 
your Christmas list. The 
other fellowa want it too. 
Form your Auto- Wreel 
Coaster Club when pas get 
your wagons. We'll aen 
cap for each memher, and a 
§ special cap for the Captain. 
Felt Pennant FREE — 
Also Auto- Wheel Booklet. 
Jnst send ua nameaof three 
local coaster dealera, telil.ng 
which handlea Auto-Wheel. 


Buffalo Sled Co., 
163 Schenck St., &. aes 


In Canada: 
Pata 









































© SEND NO MONEY! 


Tae Ce) OP Mim bade 
- GENUINE DIAMOND Sendit back 





To prove that our hlue-white MEXICAN DIAMONDclosely 
resembles the finest genuine South African Diamond (cost- 
ing 60 times as much b, with same DAZZLING RAINBOW- 

RE, (Guaranteed 20 yrs.) we willsend this Ladies Solitaire 
ere with one carat gem, (Catalorue price $4.98) for Half 
Price to Introduce, $2.50, plus War Tax13c, Same thin 
hut Gents. eae Tooth Belcher Ring, (Cataloge price $6.26 
for $3.10, plus War Tax lic, Mountings areour finest1?2 karat 
pid filled. Mexican Diamonds are GUARANTEED FOR 20 

ARS. SEND NO MONEY. Just mail postcard or this ad., 
state size and we will mail at once C, O. D. 1f not fully 
pleased, return in 2 days for MONEY BACK, less handling 
charges. Act anes offer limited: only one to @ customer. 
Write for) es E Catalog. AGENTS WANTED. 

XICAN DIAMOND IMPORTING CO. 
Dept. r-I" Las Cruces, N. Mex, 
(Exclusive controllers Mexican Diamonds) 


Delivered yor you FREE 


fa=wm, Your choice of 44 styfes caer 
ie) 7 and sizes in the famous line of 
eid “RANGER” bicycles. We pay the 
freight from Chicago to your town. 


allowed 
> Days Free Trial 2x°%e 
{HP bicycle you select, actual riding test. 
(Pens, EASY PAYMENTS if desired, at a 

™@ smal) advance over our Special Face 

| tory-to-Rider cash prices. 
‘4 Do not buy until you Ft our great 
, new trial offer and low waco 
4 Direct-To-Rider terms and prices. 
R LAMPS, HORNS, pedals, 
single wheels and repair 
parts for all makes of bicycles at 
half usual prices. SEND NO 
MONEY ne WER today for the 

m big new Cata 

FA CYCLE COMPANY 
Dept. 1-107 CHICAGO 
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Boys make * 
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Learn Shorthand, 5 Hours 


You will be amazed at the ease and quickness with 
which you learn the wonderful K. I. Shorthand. 
In a few hours you'll know the whole system and 
can then gain speed in taking down dictation, con- 
versation, speeches, orders, etc., as fast as a per- 
son talks. Two free lessons will be mailed by 
KING INSTITUTE, EB-300, Station F, New York, 
N. Y. Just write for these and see how easily you 
learn. Astonish everybody with your ability. 
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water at as low a level as possible within 
it, and where a number of swimmers have 
to remain in the bell for any appreciable 
time, proper air outlet and inlet pipes have 
to be provided, so that an exchange of air 
is made possible within the bell chamber. 
For a shorter period, and when not many 
people breathe the air within the bell, they 
can get along without fresh air being sup- 
plied. With fresh air under pressure being 
pumped into the bell, some of the air and 
its products, such as carbon dioxide gas, 
will bubble out thru the water and thus 
help to refresh the atmosphere within it. 
Mirrors are arranged inside the bell so 
that the fair swimmers may adjust their 
hair and clothes. 


Another stunt for accomplishing the 
“Disappearing Diver” trick is that employ- 
ing one or more tubes leading out. from 
the tank to a place on the rear of the stage. 
The position of the tube running into the 
tank is either known to the swimmers, or 
in large tanks they are lighted up by blind 
bullseyes or lamps, which only the divers 
can see, and by holding their breath for a 
few seconds, they manage to swim for the 
tube-opening as soon as they dive into the 
water, up thru which they crawl by means 
of ribs on the wall of the tube, to the stage 
floor level. As is well known, the water in 
the tube will not rise higher than it is in 
the tank. When it is time, for the divers 
to appear, they pass down thru the tube 
and, Wonder of Wonders! they come pop- 
ping right out of the water as fresh as a 
daisy. In the case of the diving bell, they 
simply hold their breath, slip out from 
under the bell, and swim to the surface of 
the tank. In one of these productions a 
Viking ship slowly rose to the surface of 
the water on which the swimmers, about 
20 in number, stood, as the deck eventually 
cleared the water. Truly a wonderful spec- 
tacle! To produce this astonishing display, 
the ship has wheels running on an inclined 
track up to the surface of the water. A 
gripping tackle -is provided at the bottom 
of the tank to pull the ship up at the de- 
sired moment. The masts which are quite 
high are made telescopic and these are 
raised under the control of one of the men 
in the diving bells. Then, when the masts 
have been raised about half-way out of the 
water, all of the swimmers pop out from 
under the diving bells, holding their breath 
and stand on the deck of the good ship 
“Viking”. The captain of this mysterious 
craft pulls the lever releasing the clutches, 
and the ship rapidly rises to the surface, 
the heads of those standing on the deck 
appearing thru the water first, the water 
running from their clothes and shoulders 
as they emerge from the watery depths. 


At figure 5 1s shown an interesting snow 
scene in the production of “Way Down 
East”, the play that has successfully “held 
the boards” for many years. The snow in 
practically every show is produced in the 
form of small bits of cut up white paper. 
The “snow” is spilled down from the fly 
gallery 40 feet above the stage, or in some 


cases, it is simply thrown from the stage - 


floor level by some other means. At figure 
5 it is shown being dumped from trays 
along the fly galleries and as it reached a 
point several feet above the stage floor, it 
was caught by the breeze from powerful 
electric fans placed between the wings on 
either side of the stage, which caused it to 
be blown out on the stage in a very realis- 
tic manner. At the same time the “wind” 
noise is caused by the whirring of the fans. 


A very realistic rain and river scene with 
real water was produced several years ago 
in a traveling or road production, with 
which the writer had some experience— 
in fact he had the pleasure of “controlling 
the rain,’ and that is some pleasure, “Be- 
lieve me, Xantippe!” Well, to cut short the’ 
suspense, the rain was made by simply 
having a pipe extend across the front of 
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Be Independent- Own a Grapefruit and Orange Grove— 
A Truck or Poultry Farm. Increase Your Income 


You Can Start a Grove Today 
Under Our New Plan 


Develop a profit-earning fruit farm without leaving 
your present position—provilde for your future. 
small payment now and a few dollars Invested each 
month should reap large and Increasing dividends 
from year to year. You can now secure the land you 
Want on payments as low as $I per acre per month. 

A profit-producing fruit grove is a permanent in- 
vestment and provides protection against old age. 


THE RIGHT LAND 
IN THE RIGHT LOCATION AT 
THE RIGHT PRICE 
We Have It—Any Size Farm 


From 10 to 640 acres or more. These splendid 
Jands are suburban to Tampa, the metropolis of South 
Florida. Here you find the most healthful, the most 
delightful cllmate in North America. For eight years 
we have been right here helping develop Hillsboro— 
the banner agricultural Coun.y of Florida, and we 
are still here to serve you and to help you obtain the 
farm you want. Whether it’s ten or twenty acres, 
for a Fruit Grove, Poultry or Truck Farm, or from 
80 to 640 acres for General Farming, Cattle and Hog 
Raising, we can give it to you on. very easy payments 
extending over 2 or 3 years’ time to suit purchaser. 


Groves Developed for Non-Residents 


If you want to remain in your present position for 
a few years we can develop a grapefruit and orange 
grove for you. When you are ready we will clear 
your land, furnish fruit trees, plant and care for your 
grove until you are ready to look after it. 


We Raise Our Own Guaranteed Citrus 
Trees in Our Own Nurseries 


This insures every purchaser the best fruit trees 
that can be grown. This also insures a successful 
grove. We cal save you money on planting and 
caring for your grove. 


Fill out and mail us the coupon today and 
receive our large descriptive book FREE! 


NORTH TAMPA LAND COMPANY 
Cc. E,. THOMAS, Pres. 
Suite 3021, Mallers Bldg. Chicago 


FOUR FAMOUS BOOKS 


$300.00 to $500.00 Per Acre Profit 


May be made growing truck. This is not an 
unusual return for truck farmers in the Famous Tampa 
district, All kinds of vegetables can be grown. Big 
prices are paid for early potatoes, Winter cabbage, 
Bermuda onions, tomatoes, celery and dozens of other 
vegetables during the Winter and early Spriug, when 
the north is covered with ice and snow. Strawberries, 
Brean, and other small fruits also yield large 
profits. 


Poultry a Big Money-Maker 


Hillsboro County is without question, one of the 
most favored locations in the United States for poultry 
ralsing. Tampa affords an unlimited market for 
chickens, eggs and ducks. Commission houses right 
here in Tampa City do a tremendous export business 
in poultry and eggs and the local demand is also very 
large. This insures a steady cash market at good 
prices, 


Stock Raising and General Farming 


We also have lands especially adapted to general 
farming, Long Staple Cotton Corn, and Live Stock. 
Hog and cattle raising har never been so profitahle 
before. High prices for all meat and pork products 
must continue—Florida stock raisers should make big 
money for many years to come. 


Write for Facts About Sunny Florida 


IT COSTS YOU NOTHING TO LET US PROVE 
TO YOU that we have the land you want—in the loca- 
tion you want—at a price you can afford to pay and 
on the easiest terms,you can imagine. Let us show 
you. 
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Coupon for FREE Book on Florida 


NORTH TAMPA LAND CO., 
Suite 3021, Mallers Bldg., Chicago. 


Please send me your Jarge Illustrated Book ‘‘The Call 
of the Southland’ on choice Citrus Fruit and Truck 
Farms suburban to Tampa, Florida, and information on 
how I can have a grove developed on the monthly pay- 
ment plan. EE 1-20 
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Wireless Course in 20 Experimental Elec- No. 1. How to Make Wire- 
Lessons tricity Course in 20 !ess Sending Apparatus 
By S. Gernsback, A. Lescarboura and Lessons No. 2. How to Make Wire- 


H. W. Secor. £. E 

A course that tells you everything 
you can possibly want to know about 
‘Wireless’’. The mysteries of ‘‘Wire- 
less’’ are unfolded to you by the 
use of such simple language so skill- 
fully used that of necessity you must 
understand every word, The subject 
is not treated superficially, however, 
for there is 2a whole lesson devoted 
to the Theory and Mathematics of 
this epoch marking subject. 


Size of book Is 7 x 10% In., 160 
pages, 350 Illustrations, 30 tables. 
Flexible cloth cover....per copy $.75 


Stiff cloth cover ....... per copy 1.25 
Postpald 


By S. Gernsback and H. W. Secor. E.E. 


A Course of the theory and prac- 
tice of Electricity for the Experi- 
menters. This is undoubtedly one 
of the most complete and com- 
prehensive treatises of tbis special 
subject ever published. The book 
is written by the same authors as 
the famous ‘‘Wireless Course in 
20 Lessons’’. 

Every phase of experimental elec- 
triclty is treated comprehensively 
in plain English. 


The book contalns [60 pages and 
more than 400 Illustrations. 


Flexible cloth cover...per copy $.75 
Stiff cloth cover...... per copy 1.25 
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less Receiving Apparatus 
By 20 Radlo Experts. 
Two Remarkable Books 


Book No. 1 contains 100 pages, 
size 7 x 5 in. and 88 illustrations, 
paper bound. 
Book No. 2 contains 100 pages, 
size 7 x 5 in. and 90 illustrations, 
paper bound. 


These two books have been aritten 
and published entirely for the wire- 
less enthusiast who wants to make 
his own radlo apparatus. 

Book No. i—How to make Wireless 


Sending Apparatus ...... SOC 

Book No. 2—How to make Wlreless 

Recelving Apparatus.......... 25¢ 
Postpald 


THE EXPERIMENTER PUBL. CO. Book Dept. 233 Fulton St, New York 
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ealth, Strength 


and Development 


can be gained by exer- 


cising with 


bar bells and 





adjustable 
dumbbells 


We are the origina- 
tors of progressive 
graded weight exer- 
cises, and during the 
last seventeen years 
have developed thou- 
sands of men and boys, 
producing more phys- 
ical marvels than all 
other systems com- 


bined. 
Our bar bells and 


dumbbells are instantly 
adjustable to suit the 
strength of a weakling 
or a Hercules; and we 
give a complete course 
of training suited to the 
individual’s needs. 


Let Us Show You 


E D F R Catalog of Adjustable Bar Bells. 
5 N () Booklet describing courses of training. 


7 Both Free 


The Milo Bar Bell Company | 


Third and Diamond Sts., Dept. 1, Philadelphia, Pa. 
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| the stage, and which pipe was perforated 


with several dozen small holes. This rain- 
making pipe was then connected with a 
hose to a water pipe at one of the fly gal- 
leries, where the person controlling the rain 
is standing. When he gets the cue from 
the stage manager, to “let ’er go”, he im- 
mediately opens the valve and the water 
descends from the openings, dropping to 
the tank or rubber apron below, in the form 
of “sure enough, honest-to-goodness” rain! 
This forms a sheet of rain and for most 
purposes gives a very satisfactory effect. 

This show had a most exciting water 
scene, and the method for staging it was 
one of the most wonderful that the writer 
has ever come in contact with. The pro- 
duction carried a large flexible rubber tank, 
the full length of the stage and about one 
foot deep, which would thus hold enough 
water to float row-boats or a small launch. 
In the center of the tank there was a deeper 
pocket, measuring about 10x7 feet which 
projected down into a wooden frame under 
the stage, and into which the hero pro- 
ceeded to dive in the second act in order 
to save the beautiful blonde heroine. If 
the “villiun” had felt real interest in, or 
had been jealous of the affection of the 
hero for the heroine “off stage’, he could 
move the “phoney” canvas-covered “rock”, 
and if our hero dived he would then make 
a miscalculation and end by dropping into 
one foot of water, instead of ten. With 
this improvised and somewhat shallow 
tank of water, a very exciting melodrama 
was “put-on”; the scenery was hung over 
the sides of the tank so that just the water 
line appeared to the audience, and in fact 
no part of the tank whatever. A band of 
counterfeiters floated up the river in a 
launch, while the police boat, chasing them, 
fired several dozen revolver shots thru a 
phoney machine gun. It was some exciting 
plot and very realistic. 

SUN, MOON AND STAR EFFECTS ON THE 
STAGE. 

In the “Garden of Allah’, one of the 
most pretentious scenic productions put on 
in New York in several years, there was a 
very realistic desert sand storm. Real sand 
was used in producing this storm scene and 
as shown in figure 7, the sand was caused 
to be blown upward, and then caused in 
turn to whirl in eddies by means of electric 
blowers placed at the proper points about 
the stage. These electric blowers were 
camouflaged under small stage props, which 
were colored and arranged to fade in with 
the sand of the desert. The twinkling stars 
were created by a large number of tiny 
electric lights being hung against a dark 
blue background, the various circuits of 
lamps being rapidly switched on and off by 
an automatic flasher. As the lights were 
staggered and placed in an irregular forma- 
tion, and as the lights in different levels 
were alternately illuminated and_ extin- 
guished, no regular coherence of effect 
could be gathered and the audience was 
thus charmed with the display. 

At figure 8 is shown an arrangement in 
use for producing the best type of moon 
or sun-rise, or also the setting of the moon 
or sun. In the ordinary production no at- 
tention is paid to the well known fact that 
the moon or sun is always larger when 
down near the horizon, growing smaller in 
diameter as it mounts to the heavens. The 
moon effect, for instance, is produced in 
the following manner:—a powerful lamp, 
such as 1,000-watt incandescent gas-filled 
bulb, is placed in a light-tight box. In the 
front of this box there is arranged a slide 
in which colored screens can be placed to 
give a yellow or other tint to the light, and 
across this opening there is mounted an 
iris diafram, similar to that used in camera 
shutters. This diafram is fitted with a 
lever extended from the side of the box, 
and from which a cord depends downward. 
The box is now carefully elevated by means 
of a rope, or two ropes, such as will allow 
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it to be pulled upward in a slow manner. 
At the same time the operator controlling 
the moon-rise slowly closes the iris dia- 
fram, causing the “moon” to gradually grow 
small as it mounts up from the horizon 
pamted on the scene. 

Figure 9 shows how open fire place et- 
fects have been produced as well as blazing 
fire from other stage mountings. It is sel- 
dom that a real fire is used on the stage, 
both because it is not necessary and also 
because it is somewhat dangerous where 
there is so much canvas scenery about, 
altho these are fire-proofed as best they 
can be. The flame of such fires is produced 
by thin red silk ribbon or else by pieces 
of red silk. An electric blower or fan is 
so placed as to blow these silk strands and 
cause them to resemble a flame, especially 
when lighted from behind or beneath by 
means of red lamps. Figure 9 shows also 
how windows in small houses, appearing 
in the back of the settings in certain scenes, 
are lighted up. In a recent Belasco pro- 
duction, “Dark Rosaleen’, all such stage 
effects as this are very carefully worked 
out so as to produce an exact and true 
scenic setting. The electric lamps for light- 
ing up the windows are shielded by a can- 
vas flap in the manner shown, so that no 
light flashes up above the frame of the 
house or reflects back onto the scenery, 
which would, of course, spoil the scene. 
The windows are made of celluloid or simi- 
lar material, either colored or painted. 
Where scenery glass is required, and unless 
some desperado is to do the “business” of 
jumping thru a window to the accompani- 
ment of crashing glass, then ordinary win- 
dow screening is used. In one of these 
large windows containing about 20 open- 
ings, it was surprising to note how well 
this screen resembled glass, and moreover 
it had been painted around the edges so 
as to give the effect of a long accumula- 
tion of dust and dirt. Flags are often used 
in spectacular productions, dramas, etc., and 
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of course the best effect is created by 
having the flag wave. This is usually done 
by placing an electric fan near the flag and 
just behind a piece of scenery so that the 
fan is out of sight with respect to the 
audience. 

MISCELLANEOUS STAGE TRICKS. 


Some of the more elaborate stage pro- 
ductions carry with them a portable elec- 
tric switch-board of their own, as shown 
at Fig. 10. One of these switch-boards 
which the writer recently saw, contained a 
whole battery of dimmers (rheostats) for 
controlling the lamps of various border 
and spot lights—this portable switch-board 
rolling about on wheels, and being con- 
nected to the electric supply mains by means 
of a flexible rubber covered cable. At 
Fig. 10, there is also shown the three stage 
revolving spot-light platform which is used 
in some of the spectacular productions pro- 
duced on large stages. The spot-light op- 
erators are located on the different stages 
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of the platforin which has a total height of 
thirty feet or more. Flexible rubber cov- 
ered cables supply current to the spot-lights 
from the stage floor pocket. Arc lamps 
for stage spot lights are rapidly going into 
disfavor and the new 500- and 1,000-watt 
gas-filled tungsten lamps are taking their 
place. At Fig. 11, there is shown a motor- 
driven scene raising and lowering mechan- 
ism installed in one of the New York thea- 
ters. All large theaters today have what 
is known as a grid-iron, and fly gallery 
above the stage, the height of the grid-iron 
being about 80 feet above the stage floor. 
Large drops, ceilings of rooms, house roofs, 
and all such scenic effects are hoisted by 
means of ropes and suspended from the 
grid-iron, so that they hang about 40 feet 
above the stage, and just over the particu- 
lar setting which happens to be in use. 
Sometimes 40 or 50 scenes may be seen 
hanging from the grid-iron and above the 
Actor’s heads. In the usual theater, these 
scenes are correctly balanced by heavy iron 
weights, so that they can be raised and 
lowered by one man, without undue exer- 
tion. At this particular theater, however, 
an electric motor drives the shaft which 
runs along one side of the fly gallery. The 
roves coming down from the various pul- 
Icys up on the grid-iron, and by means of 
which the scenes are raised, pass down to 
this motor driven shaft, each rope being 
secured to a suitable winding drum. By 
means of a clutch attached to each rope 
hoisting drum, it is possible to quickly raise 
or lower any scene desired, the electric mo- 
tor doing all the work. By throwing in 
several clutches at once, as many as four 
or five scenes can be raised simultane- 
ously. When the scene is raised to its 
proper height and in order to prevent break- 
ing the ropes and dropping the scene, an 
automatic electric cut-off is fitted to the 
hoisting ropes which stops the motor if 
the scene is raised too far up. 
SCENE PAINTING 

Little is known regarding the life of the 
Scene Painter. Painting scenery is a pro- 
fession by itself, and naturally the first 
requisite is that the scene painter shall be 
an artist. Also, to be successful, he should 
be an engineer, an architect, and a thoro 
student of electric lighting effects, especially 
with respect to colors. The brilliant colors 
which are sometimes seen in stage pro- 
ductions are very flat and commonplace 
looking when seen in daylight. All of these 
things the scene painter must take into con- 
sideration constantly, while he is painting 
the scene. 

Figure 12 shows a scene painting bridge 
at a large New York playhouse. The col- 
ors are made up in large quantities in dishes 
and bowls placed on long tables along the 
bridge,—this bridge being 40 feet above 
the stage floor and having no rails on it. 
The canvas on which the scene is to be 
painted is mounted on a large and fairly 


heavy wooden frame, which is swung on. 


ropes from the grid-iron 40 feet above the 
bridge. By means of ropes on either end 
of the bridge, the scene painters can raise 
or lower the canvas as desired. Large 
scenes measure about 85 feet long by 40 
feet high. All of the scenes, no matter of 
what building or other view they may 
represent, are invariably laid out on the 
canvas with chalk lines and scaled off from 
a Miniature scene, in much the same manner 
as a house builder constructs a house from 
the architect’s plans. Room scenes where 
elaborate sets are used, are sometimes pro- 
vided with heavy wooden doors and framed 
windows; these are also constructed at first 
in miniature, even down to the tables and 
chairs and the vases and clock on the 
mantle. These parts are scaled off and 
constructed to exact detail and size by the 
stage carpenters from the scenic artist’s 
master model. These models are gen- 
erally but a few feet in length and some 


of the miniature views, from which back | 
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drop scenes like the one shown at Fig. 12, 
are painted, are no larger than an 8x10 
inch photo. Photos are often used to paint 
scenes from or to help the artist in» de- 
picting correctly certain foreign views, such 
as Chinese buildings, et cetera. 

Stage scenes are painted in strips, i.e., 
when several painters are working upon 
the bridge, they all work across the canvas 
at an average height of say 6 feet. After 
this 6 foot strip across the canvas has 
been painted, the frame is lowered this 
amount, and a new six foot strip across 
the scene is painted, and so on, until the 
whole canvas is finished. 

A new departure in scene painting is 
that involving the use of a large air brush 
which is shown at Fig. 12. One of the 
most successful scenic artists who was the 
first to make use of the air-brush in paint- 
ing scenes on such a large scale as this, is 
Mr. D. M. Aiken of New York. The beau- 
tiful and truly magnificent color effects 
known only to the air-brush artist, have 
been available for a number of years in 
connection with small photograph retouch- 
ing; and now that these wonderously beau- 
tiful color creations are available to the 
stage scene painter, we can expect to see 


some extraordinarily entrancing stage set-_ 


tings. 
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brush at the front of it, which was rubbing 
the soap suds and water thru the rug faster 
than Aunt Jemima ever thought of doing it 
in her palmiest house-cleaning days. The 
gentleman in charge of this exhibit asked 
us to come right up and inspect the opera- 
tion, and we did. The rug was quite dirty 
where the machine had started, but the path 
over which it had slowly past and washed, 
as well as dried, was astonishingly clean. 
Now, thanks to this invention, rugs and car- 
pets in large hotels, theaters and dwelling 
houses can be cleaned right on the floor 
without removal. 

All kinds of electrical kitchen utensils 
were exhibited, some of them in actual op- 
eration, from electric toaster up to gigantic 
five horse power dough mixers in the elec- 
tric bakery, which cuft and swatted the 100- 
pound batch or bread dough, as if it had 
been only as big as a finished loaf of bread. 
The bread was ‘baked i in this bakery i in elec- 
tric ovens and served with “current” jelly 
to the hungry crowd. The bread was good, 
we tried it, and we did not feel any ill 
effects from the “current” jelly, altho we 
did expect a shock or two. See Figure 5. 
The new electric reflection heaters, com- 
posed of a small electrically heated coil 
placed in the focus of a copper reflector, 
were displayed at many spots. You can feel 
the blast of heat reflected from these, even 
when the heaters are at a distance of 10 
to 15 feet, whenever you pass one of these 
heaters. Shown at Fig. 6 

One of the electric washing machines of 
particular efficiency, and which appeared to 
be extraordinarily “full of pep,” is that 
illustrated at Fig. 7. This was called the 
“Locomotive” Washer. The glass 
rushed back and forth with startling veloc- 
ity, forcing the hot soapy water thru the 
clothes with a natural pressure and in a 
way which would not injure them. 

Passing on, we finally arrived at the cor- 
ner where the electrical “Docs” held forth. 
The air in this region was surcharged with 
high tension electricity as the powerful 
Coolidge X-ray tubes shot forth their pene- 
trating rays, while now and then acrashing 
spark jumped across a one-foot gap on the 
transformer exciting the tube, not to men- 
tion the crashing of several dozen small 
high-frequency machines, which were being 
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Textile Overseer or Supt, Aato Repairing Spanish 
Freneh 


for bigger jobs and better pay through ONRMIST Raroeepeltiag 
I, C. S. courses, peyesdod C)Pouitry Raising I Dtaiten 




















[ Name 
You can join them and get in line J Present 7-26-10 
Occupation 
for promotion, Mark and mail this [| street 
coupon, and find out how. pare 
4 "7 MAIL THIS 
E D couron 46 
= FRANKLIN 
AVERAGE INSTITUTE 
$117 Dept. M10i ROCHESTER, N. Y. 
This coupon filled out as directed, en- 
MONTH titles the sender to(1) free sampie exami- 


nation questions: (2) a free copy of our book, 
“Government Positions and How to Get Them;’ 

(3) free list of positions now open; and (4) to con- 

sideration for Free Coaching for the examination here 


a =checked | eee COUPON 


‘Raliway Mail Cierk .. Bookkeeper “Gi 00 to to $1800) 
($1300 to $2150) ..Customs OA 





Rapid advancement to high Government Positions. 


‘‘No_ layoffs’? because of STRIKES, WARS, or the 
WHIMS OF SOME PETTY BOSS. Pleasant work. 


Traveling constantly. Vacation at fuli pay. THE _Postoffice Cierk ($900 to $1500) 

POSITION IS YOURS FOR LIFE. ($1200 to $1650). . File Clerks Ry 100 to $1800) 
Country residents and city residents stand the same .Postoffice Carri . .Stenographer 

chance. Common-sense education sufficient. Political ($1200 to $1650) ($1100 to soe) 


Clerk in the Departments at 


.Rural Mail Carrier ae 
Washington ($1100 to $1500) 


influence NOT REQUIRED. 
($920 to $2160) 


Write immediately for free list of Government posi- 
tions now open. Don’t delay. Every day you lose 
means the loss of just so much chance of your early 
appointment. 


| Addre 


Ue this before you lose it. Write plainly. 


TRICKS, PUZZLES, JOKES, TOYS, 


games, novelties, doll and cane racks, plays, wigs, stage 
Large 1919 catalogue free, 


supplies, escapes and illusions. 
OAKS MAGICAL CO. 
Dept. 549 


Www americanradiohistorv.com 


Oshkosh, Wis. 


Learn Watchwork, Jewelrywork and 


. A fine trade commanding a good sal- 
Engraving ary, and your services are always 
in demand. Address HOROLOGICAL Department, 
Bradley Institute, Peoria, Yl., for our latest catalog. 


— 


when writing to advertisers. 
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Aeroplane 
for Christmas ! 


Building and Flying Ideal Model Aeroplanes is 
real spor! because Ideal Models are accurate, scale- 
reduction duplicates of real Aeroplanes. They look 
like the machines they are copies of; have parts 
and fittings like real ones, and rise from the 
ground or water by their own power and fly in 
the air. Build one. Learn about aeroplanes, how 
they are built and how they fly. Idez! Model 
Aeroplane Construction Outfits make building easy. 
They contain all parts, fittings, materials, plans 
drawn to scale and full building and flying in- 
structions. You make and assemble the parts like 

a real Aeroplane mechanic. 


You Can Build and Fly 
Accurate, Scale-Models 


of These Famous Aeroplanes 


You can get a2 Complete Construction Outfit to 
bulld an absolute duplicate, scale-reduction Moder 
of any of these well-known machines: 

NC-4 (Naval-Curtiss Seaplane). The first 

*plane to fly across the Atlantic Ocean. 4% 

ft. Model. Shown above. 

DeHAVILLAND Battle ‘Plane (DeH-4). The 
i, fighting ’plane used by the American Aces in 


RNIOY ZY HARA 


ARMVEWY 


3 


the World War. 3 ft. Model. Shown below. 
Curtiss Military Tracter. The ‘plane used to 
train our Aviators. 3 ft. Model. 
Blerlot Monaplane. The first aeroplane to 
cross the English Channel. 38 ft. Model. 
Nieuport Monoplane. A famous French ‘plane 
(Y used in the War. 3 ft. Model. 
Taube Manaplane. The early German dove- 
Y Ike machine, 3 ft. Model. 
Cecl{ Peali Racer. A racing-type aeroplane 
Z with @ record for distance flights. 
Yf 
A 

















Ideal Model Aeroplane Construc- 
tion Outfite fer building any of the 
above Aeroplanes are sold by Lead- 
ing Toy, Sporting Goods and De- 
partment Stores. Ask for them at 
your store. Be sure you get IDEAL 
Model Aeroplanes because they are 
the only ones that are true copies of 
actual Aeroplanes. 

Send for the Ideal Aeroplane Book 
Tells all Bhout Ideal Aeroplanes and 
Flying Toys; gives complete descrip- 
tions and prices: contains list of 
Stores where you can get them. Get 
this book, sure. 48 pages. Sent 
Postpaid for 10¢ in stamps. 


Ideal Airplane & Supply Co. 


Making Model Aeroplanes Since 1911 
159-161 Wooster St., Cor. W. 
Houston St., New York Clty. 
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—-_ : ; Molstener 
or Envelopes ~~... ae 


Molsten them with THE ARGUS pMQISTENER. } 
ready for use. Sanitary. Moiateus flap ur stamp scot. guickly 
iuseries ur singly, Beantifully aickelopintes. Highly desirable fo 


OFFICE OR HOME 
Useful Xmes gift. wa be keenly appreciated by aocial letter 


writer or uffice employee 
PRICE, 3s $ 1. 50 Ask your stationer ur send us $1.50, 
PREPAIO Mouey refanded !f not satisfied. 

ARGUS MFG. CO. 402-6 N. Paulina St, Dept. 27 CHICAGO 













Swine 4 in., Ii in, between gontors, 17 in. 
total length. Shipping weight 131bs, Bed | 
of Ea is e machined, orkmanship first- 


d with wood turning chuc 
canes Bs. tied Ae fn. face piate and dril Fenech a 


- TOLEDO, QHIg 





Order one todays 
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ELECTRICAL EXPERIMENTER 


demonstrated by experts for the benefit of 
a “long-suffering” public. This exhibit also 
included electric lamp heat baths in the 
form of cabinets of various shapes and 
sizes fitted with mirrors and several dozen 
high candle-power lamps_ inside of them, 
as well as nifty, small-size X-ray outfits 
for dentists. You know, now-a-days, they 
say a patient knows as much about his 
tooth as a dentist does, unless the “Doc” 
has an honest-to- goodness X-ray machine 
and can examine the “interior” of your 
roots and jaw bone to see whether or not 
you have any tumors or abcesses sprouting 
there. So, this year, more than ever be- 
fore, everybody that was up on the tech- 
nique of modern denistry, was particularly 
interested in this display. One of the spe- 
cial tooth-jerkers’ X-ray tooth analyzers, is 
illustrated at Fig. 9. 

WIRELESS HOLDS SWAY AT THE ELECTRI- 

CAL. SHO 


At one corner of the radio exhibit we 
ran into the latest thing in wireless, the 
radio-goniometer or wireless direction 
finder. See Fig. 10. This comprises a coil 
of several turns of wire mounted on a 
pivoted frame, so that the coil can be turned 
around to any degree of the compass. The 
shaft is fitted with a pointer and scale, so 
that the exact point of the compass to which 
it points can at once be determined. Thou- 
sands of these devices were used during 
the war to locate enemy wireless stations, 
when the latter were fired on by our ar- 
tillery, sometimes when they were many 
miles away and out of sight. Wireless 
telephony was demonstrated at the Elec- 
trical Show, also, as shown at Fig. 15. Au- 
dion bulbs were used in practically all of 
the wireless instruments exhibited both for 
transmitting and receiving. A new and in- 
teresting “direct current” wireless trans- 
mitter, giving a musical note without a ro- 
tary converter, was demonstrated. 

As before mentioned, a complete electric 
dairy was exhibited, with several choice 
cows which were milked with an electric 
vacuum milker several times a day, for the 
edification of the cityites, who occasionally 
manifest the idea that our lacteal products 
come from so lowly a source as the country 
roadside milkweed. Some extremely in- 
teresting and clever ‘‘coin-in-the-slot” dis- 
pensing machines were exhibited. The 
company supplying these machines have 
made them as nearly human and fool-proof 
as possible. Not only do these machines 
dispense everything imaginable—from a 
“cootie-proof” hair brush to a theater ticket 
to see a Mary Pickford six-reeler, but they 
are fitted with one of the most marvelous 
scientific coin rejectors ever conceived. 
They are guaranteed to refund your money 
unless you feed them with guaranteed solid 
U. S. coin, and this coin must not have 
any holes in it; no smoothed out edges and 
no figures or designs missing. Also, the 
weight must be right, the composition must 
be right, and the size must be correct. Ap- 
parently, this machine has got the eagle- 
eyed bank cashier backed off the map 
when it comes to telling a “counterfeit” 
from a “real” coin. See Fig. 12. 

Electric sirens were exhibited (see Fig. 
13) in various sizes, some of which can be 
heard for several miles, and which are used 
with great success by fire departments. 
Many electric devices and attachments were 
shown to aid the seamstress and tailor and 
a new line of cloth-cutting machines were 
demonstrated. One of these machines, in 
the hands of an experienced operator, will 
cut thru a hundred thicknesses of cloth at 
once. One style has a motor operated steel 
wheel which does the cutting, while another 
larger type has a knife shaped like a razor 
blade which is oscillated vertically several 
hundred times per minute. See Fig. 14. 

Electric auto trucks operated with power- 
ful storage batteries were exhibited and 
caused much comment among those who 
were interested in transportation and 
freight haulage problems. See Fig. 16. 
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aS on AERIAL WIRE?® 


We have just received sev- 
eral thousand pounds of No. 
14 pure copper aerial wire 
which we are selling for 40c 


‘ea per pound, This wire runs 
7, 80 feet to the pound and is 
‘/ guaranteed to be satisfactory 
by us. Postage and insur- 
ance must accompany all or- 
ders, otherwise they will be 
hioned by express collect. 


We are listing a few more of our exceptional 
bargains below: 


Telephane Relays—with six contacts and ane 
proof cover—shipping weight, 2 lbs.........each $1.50 
Pawerful Harseshoe Magnets—made of high grade 
Pe iron 5 inch high—shipping yee a 
Condensers—%4, 7/10, ah "114 ‘and 2 Micro Farads— 
all types contained in indestructible metal case 
—shipping weight, 2 IDS.....ccecccccceces each .50 
Resistance Colls—wound to 4500 ohms resistance 
With German silver wire—shipping weight, 
1 ore. e'e.e 66.8 0:6 wible else ee a\ble/cielelelslel cletetsreretiGaenl .40 
Induction Colls—primary one ohm, secondary 55 
ohms-——shipping weight, 1 lb......... aeee each 150 
Telephane .Recelyers—standard 75 ohm bi-polar, 
complete with cord ae welen 2 Ibs., 
each ers |! 
Dry Cells—slightly - ‘used—shipping " ‘weight. per 
doz., 26 IDS sveceeieca + ce eee oe eee per doz. 1.25 
Small Complete Telephones—ready for mounting 
on your ae on two dry celle sae 
weight, 4 .each 3.00 
eee one fingers 680" ohms—shipping " weight 
a abe 60 ese lorerserres Caen 80 
mee 50 for our illustrated catalogue showing many 
other items at our bargain prices. 


ELECTRICAL SPECIALTY COMPANY 
Dept. E—48 So. Front St., Columbus, Ohio 


REAL INDOOR FOOTBALL 


A new game that gives 
you all the sport and 
thrill of a regular out- 
door contest. 

The players must make 
their own choice of moves 
and direct the operation 
af their teams just as 
if they had live men on 
the field. 


Every point in the real 
game is covered and every 
move can be duplicated. 

The most exciting game 
on the market’ to-day. 
You’ll never grow tired of 
it. Attraetively put up— 
with full directions, 


Shipped oe $4 00 
in United States — postpaid 


Order today while they last 


UNIQUE GAME & TOY SERVICE 
1328 Broadway, New York City 





~ $150 TO $350 CLEAR PROFIT A eed WITH 


THIS HB-32 BATTERY CHAR 


fm You can recharge 32 6-volt auto Steel equiv- 
& alent in 12- or 24-volt batteries, Ss 
= 10c to 15c each. Customer pays 750 to $1.50. Figure & 
= the profits yourself, Others are making BIG ee, Bi 
With HB Battery Charging. garre ase 
e Why uot YOU? Get buay NOW--add . 

fi thoseextra profita tU yuuriucome. [Ree 

Small investment Puts Thisi® 


at one time, for 


Money-Maker in Your Garage. 


f Balance on esay_ monthly terma. Bi 
e Outfit easily pave for itself. 

= lute Money- 

® burn-uuta, ur renewala. 


Abao- 
Guarautee. 


Only attention 
or full informatiou. 


f HOBART BROTHERS COMPANY WA 
f Box 123 E b 


Troy, Ohio. 
Succeaaful Mfrs. sluce 1893 


Send To-day for then 


awings with complete instruc- 
Or write for full particulars of thig valuable Qook. 


“Electrical Worker's Friend” 
tions for rewinding and reconnect- 
MITH & SMITH PUBLISHING CO 


An electrical book of 66 motor $ 50 
SSS) 
fing A.C. motors. Special at 
SM 
Dept. B. 3524 LOWRIE ST., NS.,_ PITTSBURGH, PA. 





You benefit by mentioning the “Electrical Experimenter” when writing to advertisers. 
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ELECTRICAL EXPERIMENTER 


Edited by 
tH. Gernsback 


In this Department we publish such matter as is o interest to inventors and particularly to 


those who are in doubt as to certain Patent Phases. eg 
Such inquiries are publisht here for the benefit of all 


If the idea is thought to be of importance, we make it a rule not to divulge all details, in 


cannot be answered by mail free of charge. 
readers. 





Regular inquiries addrest to “Patent Advice” 


order to protect the inventor as far as it is possible to do so. ; 
Should advice be desired by mail a nominal charge of $1.00 is made for each question. Sketches 


and descriptions must be clear and explicit. 


Only one side of sheet should be written on. 








Automatic Non-Leak Oil Can. 


(356) L. Scales, Tusla, Okla., asks our advice on 
an automatic self-closing spout for oil cans. When 
the bottom is prest, a rod fastened to it opens 
and closes a plug or valve in the tip of the spout. 

A. We have looked over your drawing care- 
fully, showing your suggestion for an automatic 
oil can, and it would seem to have several good 
merits, particularly from the fact that no oil can 
leak out of the can when it may happen to be 
knocked over or upset. There is only one weak 
point which you probably have or can overcome 
in the design or manufacture of this oil can, and 
that is the small metal bar or pear-shaped plug 
at the spout of the nozzle, which has to be 
screwed on to the light rod secured to the bot- 
tom. It would seem that after the can had been 
used for a while, that the wear and tear on the 
thread, etc., would lower the efficiency of the de- 
vice, causing it to leak oil when upset, in spite 
of the attempt made to overcome this objection. 

If you can, however,. overcome this weak point 
and provide a sufficiently heavy rod to make the 
oil can reliable and suitable for constant usage, 





we believe you have a very good device and one 
worth applying for a patent on. 
Thermometer. 
(357) John Schmidt, Long Island, N. Y., 
writes: ‘‘Having read in the current issue of 


ELECTRICAL EXPERIMENTER of the patent advice 
you give to readers, I submit to you the following: 
I have perfected a thermometer constructed by 
winding a spring made from a certain metal 
called ay some thermostatic steel. The spring is 
wound, one coil on top of the other, similar to 
a watch main-spring. shaft of a predetermined 
height is soldered to the spring. Next a bearing 
is fastened to a case of suitable size for the shaft 
to lay into (the top bearing is merely a hole 
drilled into the dial of the instrument). The dial 
is properly calibrated, with which I am thoroly 
familiar, As you will notice by the sample which 
I sent you, one side of the metal is nickel, which 
makes it expand with heat and contract with cold 
which in turn rotates the shaft to the end of 
which a pointer is fastened. This determines 
the correct temperature of the room into which 
it is hung. I have constructed a model which has 
stood up with any mercury thermometer that 
hung along side otf it. To my knowledge there is 
not another instrument built along these lines. 
Please advise if a patent can be obtained on this 
invention.” 

To our mind this is a very good idea, and 
we are inclined to think that a patent can be 
obtained on this invention. Providing a large 
temperature range can be had on such a ther- 
mometer, we should think that it would be quite 
a practical instrument and one that would com- 
mend itself readily to the public. 


Protected Switch. 

(358) Onni Koskin, Dollar Bay, Mich., says: 
“It is claimed that a large share of the accidents 
from electric shock are caused by open knife 
switches. I think that this could be prevented by 
insulating all the exposed metal parts, except the 
contacts with some material such as the enamel 
used on some electric wires. I would like to 
know if this idea could be patented.” 

A. Switches of this kind are in use now. 
For this reason we do not think that you could 
obtain a patent. 








Electric Recorder and Reproducer. 

(359) Marion W. Taylor, Buechel, Ky., sub- 
mits an idea, shown in the illustration, which 
works as follows: The recorder and reproducer 
works as a telephone receiver. A person speak- 
ing in a transmitter connected to this instrument 
causes the vibrator or diafram to vibrate, thus 
making the impression upon the record. Then, 
when run over the second time the same will be 
reproduced in a pair of receivers, this being done 
by having a direct current between recorder and 
phones, so that when the diafram vibrates it breaks 
the lines of magnetic force producing sounds. He 
wishes to know if this is a patentable feature and 
if we think that the idea is valuable. 

A. This seems to us as a good idea, and we 
think a patent can be obtained on it, altho we do 
not see the exact use of the instrument, but, of 


course, there may be some uses for it, such as for 
transmitting phonograph music at a distance, etc. 
You seem to think that it is necessary to have a 
battery in connection with this device, but this is 
not necessary, providing the electro-magnets have 
a steel horseshoe magnet. Then, in that case, 
no battery is required, as the music or words 
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from the phonograph would be transmitted ‘‘elec- 
tro-magnetically’’; the same as when you take two 
receivers and connect them together without a 
battery. This arrangement, as is well known, will 
then “‘talk.”” The coils, however, must be mounted 
on soft iron pole-pieces, not on the steel magnet 
frame proper. These pole-pieces or cores are then 
securely clamped to the steel magnet. 





Wireless Device. 


(360) W. J. B., Philadelphia, Pa., sends in a 
description of a design of a new system for wire- 
less telegraphy, and would like to know if a 
patent could be obtained upon it and, particularly 
as it requires no aerial, what its advantages are. 
Several other pertinent questions are asked. 

. We have carefully looked over this inven- 
tion, but we fail to see how it could possibly work, 
as no circuit is provided for the secondary dis- 
charge of the spark gap; hence we feel certain 
that it could never work successfully. 





Scale Dividers. 


(361) Elmer Knitter, Cleveland, Ohio., writes: 
“I submit herewith a sketch of an idea on which 
I would like to have your opinion along such 
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Don't Lose Your Rights | 


Before disclosing your invention to any- 
one send for blank form “Evidence of 
Conception” to be signed and witnessed. 
A sample form together with printed in- 
structions will show you just how to work 
up your evidence and establish your rights 
before filing application for patent. As 
registered patent attorneys we represent 
hundreds of inventors all over the U. S. 
and Canada in the advancement of inven- 
tions. Our schedule of fees will be found 
reasonable. The form ‘Evidence of Con- 
ception’’ sample, instructions relating to 
ohtaining of patent and schedule of fees 
sent upon request. Ask for them,—a post 
card will do. 























255 OURAY BLDG., 
WASHINGTON, D. C. 


“Originators of form Evidence of Conception” & 
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-| TO THE MAN WIT 
» AN IDEA 


I offer a comprehensive, ex- 
perienced, efficient service for 
his prompt, legal protection and 
the development of his proposi- 


tion. 

Send sketch, or model and descrip- 
tion, for advice as to cost, search 
through prior United States patents, 
etc. reliminary advice gladly fur- 
nished without charge. 

My experience and familiarity with 
various arts frequently enahle me to 
accurately advise clients as to prob- 
able patentability before they go to 
any expense. 

Booklet of valuable information 
and form for properly disclosing 
your idea, free on request. Write 
today. 


RICHARD B. OWEN, Patent Lawyer 
8 164 Owen Building, Washington, D. C. “ 
2276-8 Woolworth Bldg., New York City 4) 


ee 





TRADE-MARKS 


AND 


COPYRIGHTS 


Before disclosing an invention, the inventor should write for 


our blank form “EVIDENCE ON CONCEPTION.” 


This should be 


signed and witnessed and if returned to us together with model or 


sketch and description of the invention we will give our opinion as 


to its patentable nature. 


Electrical cases a specialty. 


Our illustrated Guide Book, “HOW TO OBTAIN A PATENT,” 


sent Free on request. 


Highest References 


Prompt Attention Reasonable Terms 


WAMAATALLALAAUAEA ADNAN LOGOAGSNO ENGR AMUN LTLUNEAAUAU NOU EMEADEAG YOGURSUANVEDOGULANAYACUGERAUENEUACUOUOEUCUNOUENU RUS OOMUEELOSSUONVONESOVOONLOULDOSOONSUOUCCQOUOOAU AON EECEOOOOONEESGSOUNOENCSUCA OCU OTOOU ETON ACENUAN AR ETTAE TU LOTOU TOUTE EU EOEROUEOE SEO E ETE STOAE TET OEE 


FREE 
COUPON 


Chicago Offices: 


Pittsburgh Offices: 
1114 Tacoma Bldg. 


514 Empire Bldg. 


VICTOR J. EVANS & CO., Patent Attorneys 


Philadelphia Offices: 
135 S. Broad St. 


New York Offices: 
1001-1007 Woolworth Bldg. 


MAIN OFFICES: 779 NINTH, WASHINGTON, D. C. 


Name.. ee @ea eevee se ee eeee er ee oe ee ee se ee Oe Be we oe 


Address........ 
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HOW TO MAKE 


MONEY WITH YOUR PATENT 
HOW TO SELL 

HOW TO KEEP CONTROL 
HOW TO ORGANIZE 

HOW TO RAISE MONEY 


These and hundreds of otber vital questions the ine 


ventor must know to make invention ga financial 


euccess, fully anewered in 


The Inventors’ Manual of Valuable Information 
$1.00 per copy, postpaid 


If you have a patent or are thinking of taking out one, 
protect yourself by getting all the information 
valuable book contains. 


Write for free circular and table of contents. 
G. E. Perry Company, Publishers, 1324 Broadway N. Y. 





Free Book on PATENTS 


Write today for a Free Copy of “How to 
Obtain a Patent.” Contains valuable in- 
formation and advice to inventors. Tells 
how to secure Patents. Send 
model or sketch of your inven- 
tion for opinion of its patent- 
able nature—Free. (20 years 
experience.) Talbert & Tal- 
bert, 4287 Talbert Bldg., Wash- 


She Bok, 
for 


nventors and 
anufacturers’ 


StxTH EDITION. 


By return mail FREE, 


Write LACEY & LACEY 
Dept K, Washington,DC 








Ghe Book for 
INVENTORS: 
MANUFACTURERS 


ite 


SIXTH EDITION 





Competent Patent Service 


By a Former Examining Official 
of the U. S, Patent Office 


NORMAN IT. WHITAKER 


Lawyer and Engineer 


480 Whitaker Bldg. Washington, D. C. 
Branch Office, 52 Wail St.. New York Clty, 


INQUIRIES INVITED 


PATENTS 


teecord cane invention. Upon Feaue ot, 1 will sore Oe 

my form ‘*Fixing the Essential Dates of Inventlon’’ 
tonether with full information concerning its use and 
the best way to secure patent protection. Prompt, 
ersonal, efficient service, by an  attorney-at-lisw, 
bovine over twelve years experience in patent matters. 
Resonable pre-wsr __chargea. '» Fil J THBURNE, 324 
McGill Bidg. Washington, O. Ceo 















Cc.L. PARKER 

Formerly Member Ex- 

amining Corps, U. 8. 
Patent Office. 


McGill Bldg. 
Washington, D. C. 


Patents, Trade Marks, Copyrights, Patent Litigation 


Handbook for Inventors, *‘ProtectlIng, Explolting 
and Sellilng Inventions,” eent upon request. 


Wiirirchaaaasaas® 1h a ae | 


Hand Books on Paté4nts, “Trade Marks, etc., sent 


free. Our 70 years of experience, efficient eervice, 
and fair dealing. assure fullest value and protec- 
tion to the applicant. The Sclentlfic American 
ebould be read by all inventors. 


MUNN & CO., 622 Woolworth Bidg., N.Y. 
Washington Office, 622 F St., Wasbineton, D. C. 


at rere teeta Ta 


By our PROFIT SHARING plan watchmakers earn 
from $40 to $80 per week and the demand for com- 
petent me is greater than the supply. Write for free book. 
HICAGO SCHOOL OF WATCHMAKING, 
Dept. iy 190 N. State Street, Chicago, 


ELECTRICAL EXPERIMENTER 


lines as you publish in the Exrectrica, Exprrt- 
MENTER. The idea contains a provision of a scale 
on dividers, calipers and similar instruments so 
as to obtain quicker measurements than we do 
now, for the simple reason that it does away with 
the slow method now in _ use. would like to 


know if this device could be patented.” 


A. This seeins like a good idea, altho we think 
we have seen a similar device once. before. 
course, it would be necessary to make the cali- 
brations so that the scale would read in inches 
for the distance at the end of the dividers, but 
this, of course, is a mere detail. Our advice is 
to have a Search made in the Patent Office for 
patentability, 





“Perpetual Motion.” 


(362) Werner Kretschmer, Demarest, N. J., 
submits a scheme whereby a motor is connected 
to dynamo with a belt and with wires attached 
to the brushes. It is first started by an outside 
source of current, such as a storage battery. The 
motor then works the dynamo thru the belt and 
a current is generated in the dynamo. Then the 
outside circuit is broken and _ the dynamo sup- 
plies the current to run the motor, which, in turn, 
runs the dynam>s. If there is nothing funda- 
mentally wrong with this plan, the apparatus would 
work indefinitely. Of course, some energy would 
be lost thru friction and other resistance, but I 
see no reason why that could not be overcome by 
using a powerful, yet easy- running dynamo. If 
this plan were possible, I believe it would do a 
grcat deal toward making the electric automobile 
more of a success. Only a weak current would 
be needed to start the action. 

A. This scheme is just as feasible as lifting 
oneself up in the air by one’s own boot straps. 
This idea is a favorite one among young inventors, 
and it crops up every once in a while. The 
idea, however, is entirely fallacious, as you can- 
not possibly obtain energy for nothing. Too much 
energy is lost in friction and other losses, making 
it impossible for such a scheme to come even 
near working. 





Fly Swatter. 


(363) John F. Carlson, Irwin, Pa., sends us a 
sketch of a new fly swatter, which is made of a 
piece of screen with a soft "rubber frame molded 
around the edge to protect scratching the furni- 
ture, etc. The wooden handle could be cemented 
into the rubber. He would like to know if a 
patent can be obtained on this article, and if 
there is such a swatter on the market. 

There is nothing new whatsoever in this 
invention, and you can buy such swatters in many 
stores handling household goods. They sell for 
about fifteen or twenty-five cents. It is quite an 
old idea. 





Ignition Device. 


(364) Clyde Stewart, Beldenville, Wis., says: 
“I submit herewith a drawing of a supposed igni- 
tion outfit, The drawing is almost self-explana- 
tory. The secondary coil, which could be similar 
to the one used on wireless spark coils is fastened 
firmly to the cam shaft C. The magnets N S are, 
of course, rotating all the time the engine is in 
operation. When the engine is on the compres- 
sion stroke the cam shaft moves up, carrying the 
coil with it. On account of the magnetic field set 
up by the rotating magnets a high tension current 
would be set up in the coil. I am rather in 
doubt as to how much current could be produced, 
but I should think if the secondary were larger 
than most secondaries on gas engine coils enough 
current could be induced. The device could also 
be applied to automobile engines by means of a 
special device, which I have. The question of 
timing the discharge could be solved by moving 
either the coil or magnets. Do you think the 
device would work? ould a patent be obtained 
on such_a device?” 

is seems to us a good idea, altho it 
should be tried out first in practise. We are also 
afraid that more magnets than shown will have 
to be used in order to get a sufficiently strong 
spark. We also are afraid that unless the mag- 
nets are very powerful little current will be real- 
ized. When it is considered that even a small 
spark coil takes as much as five or six amperes 
it will be realized that in order to get sufficient 
electro-magnetic flux the permanent magnet would 
have to be exceedingly powerful. 
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ity Chest illustrated is 
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WATSON E. COLEMAN 


Patent Lawyer 
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of its patentable nature. 
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Send sketch or model for actual search 
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for Free Patent Book. 


GEORGE P. KIMMEL, Patent Lawyer 
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means of a push button he gives the sig- Make your hack sawing just as efficient as 
nal to the crew and comprest air is ad- any other machine tool operation. Choose 


mitted to this chamber which forces or 
blows out all the water in it. Owing to 
the high air pressure, about 150 pounds 


your blade according to your work. You 
can’t cut cold-rolled and heavy angle iron 

















to the square inch, a large opening can with the same blade without a waste. 
be used for blowing out the water, as with Whether you are cutting by power or by 
this heavy air pressure the water can be hand, big quantities of a comparatively few 
kept out of the chamber even with the kinds and shapes of metal or smaller quan- 
valves left open to the sea. If this high tities of a lot of different things —there’s the chart 


air pressure was left passing into the 


chamber, once the water has been blown a Starrett Hack Saw that will meet your 


out of it, however, and then the inner needs most efficiently. 

compartment door opened, the diver would 

be quite likely forcibly ejected into the Get the most out of every box of saws 

pontoon quarters. A better procedure is you buy. Use them for the purpose for 

to close the sea-cocks as soon as all the which they were made. 

water is blown ae e Ee ee aks , 
comprest air would then be shut off, an A copy of the Starrett Hack Saw Chart “LE” ioae forsee 
allowed to lower itself to atmospheric sent free upon request. ay Starrett 7 


pressure, or a pressure corresponding to 
that within the pontoon, if a higher one 
than normal happened to be in use at the THE L. S. STARRETT CO 
time. The inner or right-hand door can The World’s A ne ce : 
then be opened, and the diver Can ees Manufacturers of Hack Saws Unexcelled 
into the regular quarters, remove his pon- 
derous suit with its 100 pound, lead ATHOL, MASS. sent end : Sate 
weighted shoes, undo his massive steel Megrencmee | \H=05 a 
helmet, and sit down to a bowl of steam- : “De eh of 

ing clam chowder. 
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HOW SUNKEN SHIPS ARE RAISED. 


Assuming that a large number of steel 
cables have been past around the wreck 
and that the time has come to attempt to 
raise it, the action is as follows:—When 
it is time to begin the raising operations, 
the pontoon sections are submerged to a 
reasonable depth and when everything is 
ready and the signal given by means of 
under-water sound telegraph or otherwise, 
the water is blown out of the submerged 
tanks of the pontoon and their buoyancy 
is re-established. Providing they have 
sufficient lifting power to raise the sunken 
ship, then they will slowly begin to rise, 
bringing up the wreck with them. In a ane 
great many locations advantage is taken oe ee 42-970 
of the rise and fall of the tide where such ge 
salvaging operations are undertaken and 
when the wreck has been raised a certain 
amount above the bed of the harbor or 
bay, the pontoons or vessels supporting 
the wreck by means of cables and so forth, 
steam toward the shore, so as to lodge 
the wreck on the sand in a more shallow 


g==> The Safest, Speediest Sled—.- 


Be Hexible FE 
location. Th =. ere 
when thy are favored ty the low ties! | | Aeweraay exible L4YE€L 


the day, and they then draw up all cables ~ agi Yo GN I a d L, kid ae 
tight. " By submerging during this period Se a rh ts patente groove steel, non-s runners make 
for a certain depth they can then raise the SS Pee a oe ie SS steering easy and coasting safe, comfortable and 
wreck for another appreciable amount, and ~~) SESS \ Se fast. Has an all-steel shock absorber front. 


as the submarines can propel themselves See aR ee, 
along at a speed of several miles per hour, Sn OS ge <—J 
they can carry the wreck still further into 
more shallow water, etc. etc. Such a de- 
vice as this would at least be a great help 
in salvaging operations, in conjunction with 
regular salvaging vessels and derricks, to 
say the least. 


In some cases a sunken ship could be AMAZING OPPORTUNITIES 


caused to almost (and in some cases ) 
actually float itself by pumping comprést 
air into the hull of the wreck. Naturally, 
it is necessary to effectually close up any 
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Mesco Radio Buzzer 


With Shunt Resistance — 
U.S. nary and U.S. Army Standard 
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buzzers, de- 
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equipped with two niece Radio Buzzers. 


Why? Because of its reliability and 
constancy in operation; greater output 
efficiency; ease of adjustment; unaffected 
by extreme variations in weather con- 
ditions; exposed wires eliminated. 


Sparking is almost entirely eliminated, 
so that the energy lost in light and heat 
in the operation of other buzzers is here 
conserved and radiated in the form of os- 
cillating energy. 

This buzzer maintains a constant note and is 
recommended as an exciter for checking wave- 


meters where pure note and ample energy are 
required, 


List No. 55, Mesco Radio Buzzer 
Price $2.05 


MESCO WIRELESS PRACTICE SET 





The Practice Set comprises a Tegular telegraph 
key without circuit breaker, a special high pitch 
buzzer, one cell Red Seal Dry Battery, aud four 
feet of green silk covered flexible cord. 

The Key and buzzer are mounted on a highly 
finished wood base, and three nickel plated bind- 
ing posts are so connected that the set may be 
used for five different purposes, 


List No. Price 
342 Telegraph Practice Set, with Battery 
IG) 7 OOTU aes cis ke + + SEER Oe ROA $3.24 


Weighs 4 lbs. packed. 
Price does not include postage. 


MESCO & Combination Practice Set for Learning the 
Mo. and Cont. vee and Audlble Codes 



























This outfit is the only reliable instrument which 
will enable students to become proficient opera- 
tors in the U. S. Naval Service, because it is 
equipped with a buzzer and miniature lamp en- 
abling the user to master both the visual and 
audible signals quickly, 

List No. 52—Practice Set with Red Seal __ 
Battery and: Cord. .2.6 20% 2s 6s ee $4.05 
Weighs 4 lbs. packed. Price does not in- 

clude postage. 


We carry a Large and Complete Line of 
Standard Wireless Material Recognized by 
Experts as such with Competent Experienced 
Wireless Attendants in Charge. 


Send for the New Edition of Our Catalog W28 


It Ils pocket slze, contains 264 pages. with over 1,000 
illustrations, and deserlbes In plain, clear language all 
about Bells, Push Buttons, Batterles, Telephone and 
Wireless Telegraph Materlal, Electric Toys, Burglar 
and Fire Alarm Contrlvances, Electric Call Bells, Elec- 
tric Alarm Clocks, MedlIcail Batterles, Motor Boat 
Horns, Electricaliy Heated Apparatus, Battery Connec- 
tors, Switches, Battery Gauges, Wlreless Telegraph In- 
struments, Ignition Supplles, etc. 


Manhattan Electrical Suppy Co., Inc. 


17 Park Place, New York, N. Y. 


CHICAGO ST. LOUIS 
114 S. Wells St. 1106 Pine St. 


SAN FRANCISCO OFFICE: 604 Misslon St. 
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Airplane . 
Super-Charger for 
ilighhn Flying 
By Charles M. Ripley 
(Continued from page 757) 





curiosity on land—how much more of a 
wonder it becomes four miles up in the 
sky ! 

It was confidently predicted by Major 
Schroeder in an interview, that the air- 
plane supercharger will effect wonderful 
commercial development in aerial trans- 
portation, and for two reasons: 


Due to the higher speeds possible at the 
upper levels, one can make the New York- 
Chicago trip without a stop; and owing to 
the fact that flights can now be made with 
full power above the storm zone—seldom 
over 4 or 5 miles high at most—schedules 
can be maintained regularly, regardless of 
weather conditions. 


Special propellers are being developed to 
greatly exceed all previous altitude per- 
formances. 

In making his flight, Major Schroeder 
had his plane equipt with an extra long 
propeller designed to obtain better efficiency 
with the rarefied air encountered at 18,000 
ft. altitude. The speed of the plane at this 
altitude without the supercharger was 92 to 
96 miles per hour, tried on separate flights 
using several different types of propellers. 


Popular Astronomy 
By Isabel M. Lewis, M.A. 


isthe Moon Dead? 
(Continued from page 768) 





delicate clefts or rills, also in the ap- 
pearance of dark spots from time to 
time and the darkening of the floor of 
craters as the altitude of the sun in- 
creases which cannot be shadow effects 
since at lunar mid-day when the darken- 
ing is most pronounced there are no lunar 
shadows. 

The only plausible explanation of this 
periodic darkening during the lunar day is 
that it is due to the growth of some form 
of vegetation. 

One ot the most interesting and most 
convincing evidences of change in lunar 
markings is associated with the noted 
Ariadaeus and MHyginus cleft system 
which we note particularly since it is so 
well shown in the accompanying photo- 
graph taken at the Mt. Wilson Observa- 
tory. These two clefts in the lunar sur- 
face can be seen just above the northern 
edge of the photograph. The Ariadaeus 
cleft or rill originates well over to the 
west at the small crater Ariadaeus faintly 
visible in the lunar shadows and runs first 
north east then north to the edge of the 
photo. It will be observed that it cuts di- 
rectly thru all craters and ridges in its 
path, a peculiar characteristic of all clefts. 
A careful examination of the photo will 
show that it is connected with the coarse 
Hyginus cleft to the south east (so named 
because it passes in its course directly thru 
the depression known as Hyginus, four 
miles in diameter) by a much _ fainter 
canal-like cleft. It is this connecting cleft 
that has shown evidence of change. 
Gruithuisen, a diligent lunar observer, de- 
tected this connecting cleft in the early part 
of the nineteenth century and noted that 
at times it appeared perfectly straight and 
at other times very irregular altho ob- 
served under the same conditions of phase 
and definition. Lohrmann and Madler 
who later observed this region frequently 
never saw a trace of it. It was rediscov- 


(Continued on page 822) 
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22 St. Paul St., Baltimore, Md. 


SPECIAL OFFER 
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complete with brass serew or nut at catalog prices. 
Agents for Brandes, Clapp-Eastham, Murdock, De- 
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inquiries and orders. Prompt shipment and attention 
guaranteed, 

Send 5 cents today for new catalog H. 


SHOTTON RADIO MFG. CO., Box 3, Scranton, Pa. 
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Universal Radio System 


Up to the minute radio apparatus for pro- 
gressive users who can recognize quality. 


Send stamp for catalogue. 


Universal Radio Mfg. Corp. 
Dept. W Elmira, N. Y. 


SELENIUM CELLS 


Made by entirely new process. Highly sen- 
sitive and quick-acting. Suitable for all ex- 
periments, From $5 up. 


Write for Catalog 


Selenium Laboratories 
Good Ground, Long Island, N. Y. 


WIRELESS 


On account of increased demand for Radio 
Operators, we have concluded to give a corre- 
spondence course aside from our regular day and 
night classes. Write for rates. FREE learning 
instruments. 


Write for Literature, SOUTHERN WIRELESS 


ES ae 22 St. Paul St., Baltimore, Mary- 
and. 


WIRELESS Apparatus, Raw Mate- 
rials, Magnet wires, 
motors, experimenters’ needs, novelties listed 


in our Catalogue C-3. Assure yourself of 
prompt service and right prices by buying from 
this world famed, reliable, Experimenters’ Sup- 
ply House, 99 of every hundred orders re- 
cetved shipped within 24 hours. Catalogue C-3 
FREE on request. 


THE NEWMAN-STERN CO., Cleveland, O. 





SEND TO-DAY 
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Receiving Apparatus 


REMLER RADIO MFG. CO. 
163 Sutter St. San Francisco, Calif. 


Te ~~—S*S«S& sw; hooge Domne Couplers 
Combination Loose Coup- 
ler Parts and accessories. 
Send 3c stamp for lit, 
erature which is sure 
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J. F. ARNOLD 


2082 Lexington Av. N.Y, 
Established 1910 
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Paul M. Marko & Co., Inc. 
1402-1412 Atlantic Ave. 


Brooklyn, N. Y. 
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An Amateur Station 
Without a Vacuum Tube 
is Years Behind the limes 


ARCONI V.T. 


722 each 


Under agreements recently effected the Marconi V. T. is the 
only vacuum tube, or audion, which may be sold to amateurs, 
laboratories, schools of instruction and experimenters, 


The approximate operating life of the MARCONI 
V. T. is 1,500 hours. 

















Fleming Pat. No. 803684 
De Forest Pat. Nos. 841387-879532 


FEDERAL-AUDIO FREQUENCY 
TRANSFORMER 


Designed for use with the Marconi V. T. 





Standardized. Sockett$ 1°60 add.toael 


The Marconi Resistance, connected in the circuit 
between the grid and the filament of the Marconi V. 
T., is made in the following standard sizes: 


2 megohm, | megohm, 2 megohms, 4 megohms, 
6 megohms. 





Resistances of any special fractional values up to 6 
megohms can be supplied. 


Standard Resistance, Complete $1.00 
Send all remittances with order to COMMERCIAL DEPARTMENT 


- MARCONI WIRELESS TELEGRAPH CO. OF AMERICA 2: sxoapway, new york 


Retail Office and Exhibition Rooms—25 Elm St., New York 
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ELECTRICAL EXPERIMENTER 


THE BEST 


Yes, the best and only the best is 
cheapest in the end. Then why not 
apply this rule when taking a course 
in wireless? Our correspondence 
course is simple, easy to master, up 
to date and consists of 15 lesson 
books prepared by our expert theory 
instructors. All practice and trans- 
mitting apparatus for mastering the 
code is furnished free. 


We Operate the One Big 


radio school of the world, and this 
correspondence course is an exten- 
sion of our activities, a Post Gradu- 
ate Course in our Washington School 
being given you free, if you desire. 
You see we are not Ad RADIO 
SCHOOL, but actually and absolute- 
ly THE RADIO SCHOOL—the top 
one, the biggest one—the one that 
HAS BEEN and IS turning out the 
WINNERS every week. You can't 
compare us with any other school, 
because we are head and shoulders 
above all—the very top. You get 
the idea? You can’t get a better or 
higher course, we are the final—the 
finish. Act now. Get a grip on 
yourself—take the big important step. 
Settle your career today. Our new 
catalogue, just out of press, will tell 
you how. Send for it. 


SERVICE RADIO SCHOOL 


Dept. E, 900-2 Pa. Ave. Washington, D. C, 


TUSKA’S 


SCIENTIFIC EXPERIMENTS 
Special Offer 


Five Scientific Experiments on Resistance, 
Inductance, Capacity, Detectors and Wave- 
length. Each book contains explanation of 
theory, description of measurements, data 
sheets, blank forms, notes, and laboratory 
instructions. Price, $0.25 each. Special offer 
5 for $1.00 postpaid. Order today. 


Send 6 cents for our catalogue E of experimental 
apparatus. 


THE C. D. TUSKA COMPANY 
Hartford, Connecticut. 
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Popular Astronomy 
By Isabel M. Lewis, M. A. 
IS THE MOON A DEAD WORLD? 


(Continued from page 820) 





ered by Schmidt in 1862. Klein, later, saw 
this cleft very clearly at times and again 
looked for it in vain under similar observ- 
ing conditions. Elger found it an easy ob- 
ject with a 4-inch telescope. The latter 
observer, a noted selenographer who has 
also observed changes in the appearance 
of other clefts queries whether these are 
not instances of recent change difficult to 
“explain away.” He says in part—“The 
more the study of minute detail is ex- 
tended the stronger becomes the evidence 
that in spite of the absence of an appre- 
ciable atmosphere there may be something 
resembling low-lying exhalations from 
some parts of the surface which from 
time to time are sufficiently dense to ob- 
scure or even obliterate the region be- 
neath them.” Of the nature of the lunar 
clefts or rills he feels we are “supremely 
ignorant.” They are generally regarded 
as huge cracks in the surface due to 
shrinking and contraction of the moon. 


A most interesting rill system, partly 
traceable in this same photograph, is 
known as the Triesnecker system. It can 
be found to the southeast of the Hyginus 
cleft and west and north of the conspicu- 
ous ring-plain Triesnecker which can be 
seen about an inch above and a little east 
of the northern rim of the photograph. 


Photographs fail to show the great com- 
plexity of this remarkable system. In 
studying all the intricate detail of the 
lunar markings the human eye is vastly 
superior to the photographic plate. More- 
over, all these minute details are only re- 
vealed piece-meal, as it were. A cleft or 


rill that is very distinct under a low sun 


will usually disappear entirely under high 
illuminators. 

The best time to study the details of the 
lunar surface is therefore not at or near 
the time of full moon, but when the object 
in question is illuminated by a low sun. 

Changes of tint in the interior of the 
Hyginus cleft were noticed by Klein. At 
some points the reflected sunlight was de- 
cidedly yellowish, at others white as if the 
cliffs were snow covered. 

Tho on the whole the lunar atmosphere 
is comparatively rare it is by no means im- 
possible that certain dense and heavy gases 
may exist locally in considerable quanti- 
ties, in fact that carbon dioxide and water 
vapor so essential to the growth of or- 
ganisms may occur within the lunar cracks, 
crevices and numberless pits and depres- 
sions in even greater quantities than they 
are found in the earth’s atmosphere of 
which they form a relatively stnall propor- 
tion, the amount of carbon dioxide in the 
earth’s atmosphere at sea level being only 
three hundredths of one per cent. 

Tf certain forms of life do exist on the 
moon it is certain they would be found on 
the low-lying maria and within the gigan- 
tic cracks of the lunar surface and all of its 


.pits and depressions rather than upon the 


high snow-covered plains and ramparts of 
the southwest quadrant. 

That a sort of vegetation may exist in 
the deeper seas is not so improbable. Elger 
noted a decided sepia color in the Mare 
Foecunditatis and within certain ring-. 
plains and craters and many observers have 
recorded that some of the seas are darker 
than others and that all show local changes 
of tone. Networks of streaks intermingled 
with dark spots and minute brilliant points 
of light have been observed on the maria 
under good atmospheric conditions and 
many have noted in addition that certain 
of the “seas” appear yellowish or green. 


(Continued on tage 824) 
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Do You Want A Complete, 


Compact Receiver at a 
Reasonably Low Price? 
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Here is 
an Outfit 
with Eight 

Distinct DE FOREST TUNER ———Csainaron REEOREST. a. uo an 
Features 


a 


es 





Wave Length One-Step Amplifier, $73.50 
150 to 25,000 Meters (Type P-300) 


1—-That will respond to any and all wave lengths. 


ll 2—That is more flexible in coupling than any other system. 
You Wi 3—That has a lower distributed capacity, far less high frequency 
i ow reper and decrement values than any other type. 
4——That eliminates cumbersome switches, inefficient taps and losses 
Appreciate. from dead ends. 


5—That employs Vernier variable air condensers of unusual design, 
eliminating capacity effects due to operator’s body. 

6—That makes signals come in always louder and clearer than other 
types. 

7—That cannot be surpassed in general efficiency, workmanship and 
beauty at any price. 

8—That possesses the decided advantage of minimum table space. 


Cities. Ask your regular Elec- The Tuner measures 1334” x 1214”x 8”. The P-300 measures 
trical Dealer to get you DE 1214" x934"x 73/ ry 
FOREST Apparatus. & 8 4: 


DE FOREST Agencies are 


located in all Principal 


No longer is it necessary for you to have two or three expensive, cumbersome tuners 
A 64-page Radio Manual cluttering up your operating table, when working all wave lengths. 
containing circuits and many Ask yourself when you buy your recelver, does it cover any and all wave lengths? 
b Radi k Does it possess the other advantages of minimum table space and convenience in coupling 
useful facts about Radio oe embodied in ours? Do the electrical principles employed equal the Genuine DE FOREST 
and the best Apparatus will be “Honey Comb” Coil System of tuning? Then, compare prices! 
mailed to you for 10 cents in The DE FOREST Company enjoys the distinction of being the first to inaugurate 
this unique tuning system which has met with such rapid favor, and you, the progressive 
Radio Experimenter, should take this opportunity to be among the first to install it in 
your laboratory. Find out more about it NOW» Write to 


stamps. 


DE FOREST RADIO TELEPHONE & TELEGRAPH Co. 


Inventors and Manufacturers of High Grade Radio Apparatus 
1415 Sedgwick Avenue New York City 






B-BATTERIES 


‘“‘Better Quality”’ 
















AMATEURS |. 


Write for descriptive literature 
and prices that cannot be dupli- 
cated on our B-Batteries. 

THREE SIZES 

Small size, 2214 -Volt, 15-Cell 

Large size, 2214-Volt, 15-Cell 

Large size,45 -Volt, 30-Cell 


Or enclose a dollar bill with your 


DEALERS 














Write for Proposition 





SIGNAL CORPS U.S.ARMY 
B-Batery for Vacuum Tubes 
A-2 














emmy 
Dat Same may 


THE H.S.WIRELESS Co. 

















name and address and we will send 164 ROSS STREET. BROOKLYN. Territories 
you one 221/4-Volt, 15-Cell B-Battery HAS a ; 
same as illustration. GRANT marx a Now Being Allotted 





THE H. S. WIRELESS CO. 164 Ross St. Brooklyn, N. Y. 
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Folder 

giving 
complete 
specifications 
sent 

at 

your 

request 


Makes DC 
as good as AC 


ELECTRICAL EXPERIMENTER 


“AMRAD” 


Induction Coil 
(100. Wait) 


$28-°° 


For radio stations depending upon farm lighting 
current, storage battery or dry cells for power, the 


“AMRAD” 





Induction Coil 


works as consistently as a transformer 


Essentially the same as the coil 
used overseas during the great 


war, the AMRAD Induction 
Coil—as designed for amateur 
use — overcomes successfully 


all the difficulties experienced 


Ask your dealer today to show you the AMRAD Induction Coil. 


with other induction coils. 

Built throughout on a high 
standard of workmanship, the 
AMRAD Induction Coil is 
guaranteed to give entire sat- 
isfaction. 


If he 


does not have it, order from us direct, but send us his name and address. 





AMRAD QUENCHED GAP 


a commercial gap that lowers 
decrement and gives three to 
four times your present antenna 
energy. Strongly approved by 
your government in- 

spector. Does not $ 50 
require a Ae ee 

generator -- 






————————- For laboratory use these AMRAD products are standard: 


MICA VARIABLE 
DECADE AIR 
CONDENSER CONDENSER 


Capacity .0999 
mfds., thoroughly 
tested and ac- 
curate. 


An exceptionally high 
type of air condenser 
with Vernier scale and 
automatic looking 
device. 





Other AMRAD high grade radio specialties are: 













AMRAD DETECTOR STAND 


a rugged, accurate and reliable 
standby, invaluable for use alone 
or as an auxiliary to vacuum 
tubes. Duplex sane "s select- 


ing switch -........ 
+4. .90 


Single stand, $2.50 








VARIOMETER “TRANSMIT” 
An instrument of “RECEIVE” 
SWITCH 


extremely fine 
workmanship and 
unusually wide 
range. 


A new type switch 
of extreme utility 
for radio work. 


Folders describing any and all of the AMRAD products will be 


sent on request. 


If your dealer does not carry AMRAD goods, 


order direct from us, but send us his name and address. 


(AMERICAN [PaDIO AND [YESEARCH (ORPORATION 


21 Park Row 


(Factory at Medford Hillside, Mass.) 


New York, N. Y. 
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Popular Astronomy 
By Isabel M. Lewis, M. A. 


IS THE MOON A DEAD WORLD? 
(Continued from page 822) 





The Mare Crisium containing about 70,- 
000 square miles and considered to be the 
deepest of all the seas appears a light green 
under certain conditions. The central part 
of the Mare Humorum: which is well 
shown in the accompanying photo taken 
by Ritchey with the 40-inch Yerkes refrac- 
tor (see just south of the center of the 
eastern edge of the photo with the con- 
spicuous ring-plain Gassendi on its bor- 
der) has been described as a dusky green 
under good seeing conditions. This “sea” 
contains 50,000 square miles and is there- 
fore about equal in area to New York 
State. 


A class of lunar objects apparently very 
subject to change are the crater-cones that 
appear so frequently on the floors and 
walls of ring-plains and craters. Under 
high illumination they usually appear as 
white spots and the fact that they are as- 
sociated with light streaks on the floors 
of craters seems to imply that they are 
volcanic vents. The lunar observer Klein 
firmly believed them to be volcanic and 
more recent observations substantiate this 
belief. 

In October, 1916, Maggini observed red- 
dish shadows spreading over part of the 
floors and walls of the crater Plato hid- 
ing temporarily one of the minute craters 
that dot the floor of this crater. 

If active volcanic yents do exist on the 
moon we have here a source of supply of 
carbon dioxide and water vapor for the 
growth of lunar organisms in low-lying 
regions. 

The blanketing effect of the carbon diox- 
ide and water-vapor in our own atmo- 
sphere is well known and would tend there 
as well as here to mitigate the extremes 
of heat and cold at low levels. 

A most interesting region of the lunar 
surface is to be found just north of the 
Hyginus cleft (see Mt. Wilson photo near 
center of the north edge). Here a mys- 
terious black spot was discovered in 1877 
by Klein which he described as a dark de- 
pression without a rim and one which he 
was sure he had never seen before tho he 
had scanned this region frequently during 
his twelve years of lunar observations. 
This spot was later observed by others un- 
der various solar altitudes appearing to 
many as “an ill-defined object with a some- 
what nebulous border.” In its vicinity lie 
two small craters and several low ridges. 
Whether this is really a new lunar mark- 
ing is uncertain tho the evidence of change 
seems very strong. 

Prof. W. H. Pickering, one of the chief 
selenographers of the present day, has re- 
corded frequently many observations of 
lunar changes and his photographic atlas of 
the moon is well known. His observa- 
tions are in accord with those of a num- 
ber of other selenographers in indicating 
that activity upon the surface of the moon 
has not entirely ceased and that in fact 
our satellite may support certain forms of 
vegetation and even presumably of ani- 
mal life in low lying regions where a com- 
paratively dense gaseous medium whose 
chief components are carbonic acid gas 
and water vapor may well be found. 

The high plateaus in the south west 
quadrant of the moon and the walls and 
peaks of the walled plains, ring-plains and 
craters that are massed there in the great- 
est profusion, most all observers are 
agreed, owe their dazzling brilliancy to a 
perpetual mantle of snow. The same 
dazzling whiteness also exists in the north 
and south polar regions of the moon. 

On the whole, we may say that evidence 
that the moon is not an absolutely cold 
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and lifeless world is accumulating from 
many sources. 

The most powerful telescope and the 
best seeing conditions are necessary to 
settle many of the questions of suspected 
changes as they are associated largely with 
the more minute markings. 

Yet there are markings wherein changes 
are suspected that lie well within reach of 
very moderate instruments. 


A four inch refractor or a six or eight | 
inch reflector will show a number of lunar | 


features not yet recorded on lunar maps. 

There are many excellent and valuable 
lunar maps, in fact, the surface of the 
moon has been more carefully and ac- 
curately mapped than certain terrestrial 
regions, and there are in addition excel- 
lent photographic atlases obtainable so 
that the amateur who wishes to become 
acquainted with our nearest neighbor in 
space will find much helpful and valuable 
material at his disposal and if he pursues 
this line of study systematically and care- 
fully he may find that his observations are 
of real scientific value. 


The unsolved problems of the moon are | 


many and perplexing and the true nature 
of its rays and rills, its craters and its 
maria still remains very uncertain in spite 
of many conflicting theories and so a wide 
field of investigation lies open to all. 


QUESTIONS AND ANSWERS. 


Question 1. Are the Pleiades the cen- 
ter of our stellar galaxy? 

Answer 1. There is absolutely no foun- 
dation for this belief. 

The Pleiades form what is known as a 
“loose moving star cluster’ that cannot be, 
at the most, more than a few hundred light 
years from the solar system. 

According to the recent investigations of 
Shapley the center of our galaxy lies, most 
likely, among the star clouds of Sagittarius 
at a distance of more than sixty thousand 
light years from the earth. 

Question 2. Is the sidereal 
fathomless? 

Answer 2. So far nothing is known to 
the contrary. We have as yet no reason 
to believe that the most powerful tele- 
scopes have penetrated to the limits of the 
universe and even if we were able to say 
definitely that we had reached the limit 
of our own particular sidereal system and 
that all the stars, star clusters and nebu- 
lae visible in our telescopes were units in 
one vast organization we would still be 
in doubt whether other systems might not 
lie beyond the confines of our own hidden 
from our view by some absorbing medium. 

Question 3. What are “irresolvable” 
nebulae? 

Answer 3. In small telescopes nebulae 
and star clusters cannot be distinguished 
from each other. As the magnifying power 
of telescopes increased it was found that 
many formations that had been formerly 
believed to be nebulae could be “resolved” 
by powerful telescopes into star clusters. 
Some astronomers then jumped to the con- 
clusion that all nebulae could be resolved 
into star clusters in sufficiently powerful 
telescopes. 

When spectroscopy was applied to as- 
tronomical research and the light of the 
irresolvable nebulae was analyzed, it was 
evident that some of these formations were 
truly gaseous and so never could be re- 
solved into star clusters. The term irre- 
solvable nebulae therefore has no special 
meaning at the present time when nebulae 
are classified as gaseous or continuous ac- 
cording to the type of spectrum they show. 
The continuous type to which the spiral 
nebulae belong might still be considered 
irresolvable to a certain extent since they 
have never been resolved into the stellar 
components of which they doubtless largely 
consist. Their true nature and relation to 


—! 


universe 


the stellar system is not yet definitely | 


known. 
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“ASK ANYONE WHO HAS USED IT” 
Rr eS 


“THE BEST I EVER WORKED” 


“The Brandes Headset Is The Best I ever Worked. Others Look Like a 
Plaything Beside It.” (Testimonial from an expert. Name on Request.) 
Professionals as well as amateurs, the world over, are enthusiastic about the 
range and absence of blurring in the 


BRANDES 
WIRELESS 
HEADSET 


CLEAR TONE 
LIGHT WEIGHT 
DEPENDABLE SERVICE 


Score 100% efficiency in actual use. 
Sharp, Unblurred, Readable Signals 
assured by 







“Superior” 


Set, 2000 ohms, $7 
*‘*BRANDES MATCHED TONE ”— 


Exactly matching the tone of both receivers in each set and thus eliminat- 
ing all confusion due to unmatched harmonics. 


Buy a Brandes Superior Headset and use tt critically for ten days. 
Then, if it doesn’t come up to our claims or your expectations, return 
tt and your money will be cheerfully refunded. Test it—compare with 
others—for sensitiveness, clearness, distance. Prove for yourself the 
fine quality, the ‘“‘matched tone.” The two diaphrams, toned exactl 
alike, strengthen the signals and prevent blurring. Used by many U. $ 
Government experts, and experts abroad; by colleges and technical 


schools; and by professional and amateurs everywhere. 


OFFER 
SEND 4c FOR CATALOGUE E. 


: Inc. 32 Union Square 
C BRANDES, ci New York City, U.S. A. 


WIRELESS RECEIVER SPECIALISTS 





Complete Line of Brandes Receivers for those in Canada. Send stamp for Pamphlet “E”’ 
Radio Electrical Supply Co., 43 McGill College Avenue, Montreal, P. Q., Can. 





POSITIONS GUARANTEED 


TO EVERY GRADUATE OF OUR SCHOOL 
By FOUR LARGEST RADIO CONCERNS 


$125 per MONTH PLUS ALL EXPENSES 


MODERN EQUIPMENT—SPECIAL SHORT COURSE 
INDIVIDUAL INSTRUCTION 
FINEST STAFF OF TEACHERS AVAILABLE 
DORMITORY — SWIMMING POOL 
CALL OR WRITE FOR ILLUSTRATED BOOKLET 


Y.M.C.A, RADIO SCHOOL 


Department R 


152 East 86th St. New York, N. Y. 
“BEST RADIO SCHOOL IN THE EAST” 


MATHEMATICS MADE EASY 


The Arcascope—the Combinatlon ‘Triangle 

with a Braln—will multiply, divide, figure 
percentage and proportion, solve ali probiems 
in wigonometry and geometry, draw symmetri- 
cal figures, piot arcs, etc. Superior to any slide 
ruie. Simple to operate. Also includes a 
TRANSPARENT TRIANGLE, PROTRACTOR and 
THREE RULES. Used at Coiumbia University. 
West Point, U. S. Aeronautie Schoois, ete. Only 85 
cents Postpaid. Order today before you forget. 


Dept. J, L. 3. LEISHMAN CO., Ogden, Utah i 


Hang Your Own 
Lighting Fixtures 
Semi-Bowl $5.85. Plate & Ball 85c. 
4 light shower $5.35. Completely wired 
4 including glassware. Send for new 
Samer, Catalogue, complete line. 
Y ERIE FIXTURE SUPPLY CO. 
Sta. C Erie, Pa. 
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a 9 New Big 264-Page Wireless 
a and Electrical Catalog 
eee | neuen vust Out—Now Ready 


a | It is mailed for 12c in stamps or coin which may be deducted on 
a first order of $1.00. Catalog not sent otherwise. 
We regard this catalog as our greatest effort. It embraces every- 
thing in wireless worth while. 172 pages with no waste space 
devoted exclusively to wz.reless instruments. Your amateur 
, friend will tell you that there never has been any wireless catalog 
to take the place of catalog of this company and above all that you can absolutely 
depend on our goods. There is no need for any other catalog when you have 
this big catalog. 








A big improvement over our 
former model. Primary aivided 
into four sections, with three 
dead end switches, greatly im- 
proving selectivity. 


Secondary divided into three 
sections, with two dead end 
switches, eliminating harmon- 
ics. The change in the con- 
struction of the guide rod sup- 
port makes it possible to obtain 
a looser coupling. It is a won- 
derful improvement over our 
old model both in performance 
and appearance. Only $23.50. 


The secondary on our new 
type Arlington is divided into 
two sections with one dead end 
switch eliminating dead end 
effect and harmonic and giving 
greater selectivity. The end 
support similar to that on our 
Navy type permitting a looser 
coupling. It is a beautifully 
finished instrument and will be 
' sold by us at the same price ag 
the old model. $9.00. 





OUR IMPROVED ARLINGTON RECEIVING TRANSFORMER 


THE WILLIAM B. DUCK CO., 230-232 Superior St., Toledo, Chio 


Used the world over. Insist on the genuine, built by 
its originators. Substitutes are expensive, irrespective 
of design. We absolutely guarantee our tuners to give 
the maximum signal volume. Delicate refinement, un- 

interrupted service and high class work- 
manship unite to make TRACO tuners 
the standard whereby all others are 
judged. If you Dealer 
does not handle them, 

order direct from us, 


LIBERTY DETECTOR 
| VALVES. RADIO AM- 
,. PLIFYING PHONES, 
type used by the 
UNITED STATES, 
BRITISH and FRENCH 
GOVERNMENTS, now 

in stock, for sale. 


The Famous 5A and 5C Models Be ys ig 


THE RADIO APPARATUS CO., . Pottstown, Penna., U.S. A. 





Manufacturers and Distributors of 


HIGH GRADE 
Amateur 
Wireless Apparatus 
Send Stamp for Catalog 40E 


J. H. Bunnell & Company 





BEEKO VARIABLE CONDENSER 


Size, 334x414 inches. a é 32 Park Place 
rice eac ( 
ight 2 1bS.)....0. $5.40 < 
oe el 9 ohare cient: 1 Ib.) ..$4.60 New York City, New York 
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Rohlfs Flies 
o4,610 ft.— New 
World’s Record 
(Continued from page 760) 


never perfected until recently, and which 
practically doubles the efficiency of an air- 
plane engine at high altitudes. 

“In the future,” said Chance M. Vought, 
Chairman of the American Flying Club 
Contest Committee, “airplanes equipt with 
these super-compressors will be able to 
attain heights nitherto regarded as imprac- 
ticable; levels at which are found constant 
trade winds. These winds at various high 
levels can be found following courses suit- 
able to almost any international trade route 
and can thus be utilized to tremendous ad- 
vantage in aerial commerce. The airplanes 
equipt with this super-charger device 
will fly at greater speed at high altitudes 
than is now possible, and will have almost 
the same performance of speed and climb- 
ing power as at around sea level. Among 
the technical experts this invention is called 
‘a constant power device.’ 

“The Lepere biplane, equipt with a Lib- 


| erty motor, which Major Schroeder used 


in the altitude flight, has a horizontal speed 
at sea level of 136 miles an hour. At an 


| altitude of more than 20,000 feet this speed, 


owing to the rarity of the atmosphere and 
the decreased engine power, falls to 105 
tiles an hour. Equipt with the super- 
charger device, the horizontal speed at 
28,250 feet was maintained at more than 
130 miles, or almost equal to the best pos- 
sible at sea level. Major Schroeder found 
the compressor consumed only 5 or 10 per 
cent of the engine’s horse power, while at 
15,000 feet altitude it added 40 per cent to 
the power-plant’s effectiveness. At 20,000 
feet, 48 per cent was added and at 28,000 
feet, 60 per cent was gained. 

“The super-compressor is a device to 
utilize the waste exhaust gases of the en- 
gine itself to operate a small centrifugal 
air-blower which forces an air stream into 
the engine at a constant pressure about 
equal to the normal suction of the motor 
at sea-level pressure and thus maintains en- 
gine functioning approximately the same 
as under the best conditions at sea level. 

“Major Schroeder and his passenger 
wore electrically-heated clothing and oxy- 
gen helmets. The record shows that the 
temperature at 28,250 feet was minus 29 
degrees centigrade. 





Carnarvom JRadio 
Station 


(Continued from page 778) | 





transformers connected to each power line 
transform the current down from 10,000 
volts to 440 volts at which power it appears 
on the main switchboard. 

The main switchboard is of the Ferranti 
type and consists of 12 panels. From the 
feeder panel cables are taken to the main 
switch panel on which 1s mounted a hand- 
operated oil switch provided with no volt 


! and overload time limit releases, a volt- 
| meter, ammeter, kilowatt meter, power fac- 


tor meter and frequency meter. The re- 
maining panels on the board are equipt 
with switches and gear for the control of 
the motors driving the high tension direct 
current generators, the motors driving the 
alternator sets, the motors driving the low 
tension D.C. auxiliary machines, the high 
tension alternators, direct current motors, 
and of all the lighting, heating and various 
other circuits. 

There are three distinct types of trans- 
mitters installed (1) the synchronous 
alternating current sets; (2) Marconi 
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“timed-spark” continuous wave machinc; 
(3) the arcs. 


The synchronous A.C. sets are in dupli- 
cate and are of 300 k.w. capacity, each con- 
sisting of a 450 B.H.P. 440 volt 3-phase 
asynchronous motor driving a 300-k.w. 
single phase alternator, the working volt- 
age of which is 1,750 volts. An extension 
of the alternator shaft drives the disc dis- 
charger thru an insulating coupling. The 
primary condenser bank has a capacity of 
2.5 mfds and is charged by stcp-up trans- 
formers, the field of which can be adjusted 
so that the studs on the disc discharge the 
condenser at each peak of the alternation. 


The timed spark continuous wave trans- 
mitter has two distinct primary circuits 
tuned to the same frequency and coupled to 
the aerial circuit. The condensers of these 
primary circuits are charged by 5,000 volt 
D.C. dynamos and discharged alternately 
by means of a special form of disc dis- 
charger so arranged that the trains of 
oscillations produced in the acrial by the 
successive discharges of the two condenser 
banks take place in phase with one another. 
This timing of the discharges is controlled 
by a trigger circuit which at a given instant 
ionises the gap between the studs and 
electrodes of the main circuits and en- 
ables them to discharge, special adjust- 
ments being provided for determining the 
moment of discharge. Signaling is effected 
by making and breaking the charging cur- 
rent of the trigger circuit, and as this 
current is only .5 amp. a very high rate 
of working .is possible. 


One of these transmitters of 300 k.w. 
capacity, capable of working at 200 words 
per minute, is already installed at the 
station and a duplicate set is in course of 
erection. 


The 200 k.w. arcs are of the horizontal 
type and are fed thru choking coils and 
starting resistance from an 800 volt D.C. 
dynamo. The field of the arcs is separately 
excited from an auxiliary 110 volt D.C. 
dynamo which also supplies current for 
the pump motors, cathode motors, and 
spirit relays. Methylated spirit is auto- 
matically fed into the arc chamber which, 
with its lid, anode and cathode, is water 
cooled, a relay being provided in the water 
circuit to cut off the current to the arc 
should the water supply fail. 


A special receiving station at Towyn is 
intended for all the receiving and operating 
work,-and is provided with apparatus for 
duplexing the service. At Carnarvon, how- 
ever, for special war purposes, recciving 
apparatus has been installed with a range 
of from 3,000 meters to 16,000 meters. The 
aerial is inductively coupled to an inter- 
mediate circuit which in its turn is coupled 
to an amplifying and_ self-heterodyning 
valve circuit. By means of magnifiers in 
the telephone circuit arrangements are 
made for either automatic reception at high 
speed, or to enable the operator to receive 
without wearing telephones. The signaling 
key for operating by hand is placed in the 
receiving room, where there is also a 
Wheatstone automatic transmitter capable 
of working at a speed of 200 words per 
minute. For this high speed working high 
tension signaling switches worked by a 
Creed comprest air engine is uscd for slow 
transmission. Galvanometer type signaling 
switches are provided, but both types can 
be operated from relays, either by the hand 
key or by the Wheatstone transmitter. 


Altho the Carnarvon station is primarily 
intended to work to America it has suc- 
cessfully communicated with Sydney, Aus- 
tralia, thus proving that it is powerful 
enough to cope with any distance up to the 
limit of possible long-distance transmission 
on the earth, it being understood that 
modern receiving apparatus is employed at 
the Antipodes.—Photos courtesy Marconi’s 
Wireless Telegraph Company, Ltd. 
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AUDIO FREQUENCY 
TRANSFORMER 


Type P 


This transformer provides a maximum of low 
frequency amplification and is superior to all 
others. It may be used with the Marconi and all 
standard vacuum tubes. 

Permits reliable daylight reception from Euro- 
pean stations. 

Establishes new amateur long distance records. 

Rendcrs remarkable amplification of all signals. 


Price $7.00 postpaid 


Vacuum Tube Socket 


(Type Triode F) 


The base of this socket is bake- 
lite dilecto and will not crack and 
break hke the moulded material of 
the usual socket. 


Contact springs are stamped with 
identifying letters. Base is pro- 3 
vided with three rubber feet and 
four countersunk holes for panel 
mounting. 


Price $1.25 postpaid 


EATON OSCILLATORS TWO STEP AMPLIFIERS 
DAMPED AND UNDAMPED RECEIVERS 
FARADON MICA TRANSMITTING CONDENSERS 


WIRELESS SPECIALTY APPARATUS CO. 
ENGINEERS, DESIGNERS, MANUFACTURERS 


Boston, Mass., U.S. A. 


“ACE” Radio Equipment is 
a line of professional quality. 
Comprises complete radio tele- 
graphic and telephonic trans- 
mitting and receiving apparatus 
for any DOwer Or wave range. 
Also all accessories and parts. 
“ACE” Regenerative Receiv- 
ers. “ACE” Audion Control 
Cabinets. Undamped Wave 
telegraphic and _ telephonic 
equipment for use with stand- 
ard V.T. tubes. Audion Am- 
plifyers using standard V.T. 
tubes. 

We supply anything and every- 
thing the radio experimenter 
requires in wireless equipment 
and build complete outfits to ‘2 ” ; 
order. We do not furnish any Ace Regenerative 
cheap or competitive materials. Receiver 


THE PRECISION EQUIPMENT CO., 2437 Gilbert Ave., Cincinnati, O. 










tTHERE'S MONEY INIT #? 
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MORSE AND WIRELESS" -— 
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TEACH YOURSELF 


{n half the usual time, at trifling cost, with the 
wonderful Automatic Transmitter. THE OMNIGRAPH, 
Sends unlimited Morse or Continentai messages, at 
any speed, just as an expert operator would. 


Adopted by U.S. Gov’t. 4 styles, Catalogue free. 


oe, )60GOMNIGRAPH MFG. CO. 
aewwf =o S39. Cortlandt St. New York 
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Receiver Efficiency 


Don’t be deceived by manufacturers who imitate the distinctive appearance of Grebe 
apparatus. The Grebe standards of efficiency,’ design and workmanship are found 


W) 


APPARATUS 





Short-Wave Regenerative Receiver 


Type CR-2 is characteristic of Grebe standards. Designed since the armistice, this 
receiver embodies a highly developed circuit of the continuously variable inductance 
type; capacity effects and other losses reduced to an absolute minimum. Designed 
especially for long distance work on amateur wavelengths, its operating range is 
from 170 to 580 meters. If you want results, this receiver will get them for you. 
Send for free bulletin. describing this and other models operating up to 20,000 meters; 
—complete catalogue, 10c. 


A. H. GREBE & CO., - 70 Van Wyck Blvd., Richmond Hill, N. Y. 





TYPE Y673 Coupler 
200 to 3000 meters 
Price ...... $14.00 


Camb. Rectifier, for 
storage battery 
charging 
Price ...... $22.00 





Type-Y673-Coupler 


Three-cent stamp brings bulletins of both 
these instruments 


CLAPP EASTHAM CO. 
131 Main Street, . Cambridge, Mass. 


Pacific coast representatives: Remler Radio Mfg. Co., San Francisco A 
Canadian representatives: Radio & Electric Supply Co., Montreal Rectifier 





You may want to purchase a coil, a transformer, a 


e 
pair of phones, a battery or one of the many pieces of 
en 10n apparatus necessary to properly operate your set. What 


do you do? You write for catalogues—the result is you 


have a mass of data and just can’t make up your mind 
what to buy and who tv buy it from, 
Our advice is DON'T BUY IT until you secure some 


expert’s opinion on the piece of apparatus just suited 
to your needs, 

Because we are partial to no particular manufacturer of wireless apparatus and because 
years of study and sales has enabled us to select wireless products with discrimination, we 
offer you absolutely without charge, the benefit of our FREE INFORMATION BUREAU which 
18 maintained solely for the purpose of guiding the experimenter in the choice of apparatus 
which will, in our expert opinion, serve him best. 

Of course we sell apparatus and there again our knowledge manifests itself because we carry the products 
of over 70 of the leading manufacturers of American made apparatus—therefore you are assured that what 
‘you buy is the attainment of modern efficiency in apparatus production, 

We wish to strongly emphasize the fact that whether you buy of us or not, we want to help you in your 
problems, and the cost to you is but a two-cent stamp, Write to-day for our catalogue. 


NATIONAL RADIO SUPPLY CO., 
“The Nation’s Clearing House,’”’ Dept. 103, 14th and U Sts., Washington, D. C. 





Wireless Amateurs, Dealers and Manufacturers ! 
Have You Seen the 


‘*DEPENDABLE”’ 


Line of Radio Instruments and Complete Sets ? 


We manufacture a large line of DEPENDABLE apparatus—not the cheap mail 
order variety, yet our prices are low. Tuners, Couplers, Detectors, Fixed and 
Variable Condensers, Loading Coils, etc., also Binding Posts, Switch Points, Switch 
Levers, etc., ete. Send for New Catalog No. 9 

To our New York Office, 19 Park Place, New York City 


DORON BROS. ELECTRICAL CO. Hamilton, Ohio 
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Modern American 


Radio Apparatus 
(Continued from page 779) 





In this new system the machine that 
generates these electrical oscillations is 
known as the Alexanderson alternator 
which has the advantage of giving a pure 
wave by virtue of which messages sent by 
different stations do not interfere with one 
another. There is just as much improve- 
ment in this new system over the older 
method as there is between the modern 
balanced telephone line and the old single- 
wire telephone on which the cross talk of 
neighbors could be overheard. 

A new device known as the magnetic 
amplifier is employed as a modulator of 
the electric oscillations. This new device 
has no moving parts and this fact, coupled 
with its magnetic properties, renders it so 
quick as to make possible the transmission 
of telegraph messages at the rate of sev- 
eral hundred words a minute and also en- 
ables the amplification of the modulations 
of the telephone currents into oscillations 
sufficiently powerful to carry the human 
voice across the Atlantic. In all the 
different radio systems the radiator is called 
the antenna and up to the present time the 
antenna has been very inefficient, the useful 
energy radiated amounting to from 5 to 10 
per cent. In the Alexanderson system a 
multiple tuned antenna is an important 
feature and increases the _ radiation 
efficiency from 20 to 50 per cent. 

The company has devetoped such high 
frequency alternators for radio work in 
capacities of 1, 2, 50, and 200 kilowatts. It 
was one of these 200 kilowatt machines that 
did such good work at the New Bruns- 
wick station during the war, so it is inter- 
esting to note that a unit of this size 
radiates approximately 250 h.p. of energy 
into space when it is sending a radio mes- 
sage. The peculiar advantages of this type 
of generator is that it gives out an un- 
damped wave and puts such a large amount 
of energy into the antenna; factors which 
led to the rapid extension of the use of 
radio communication during the war, and 
also led to the building of so many new 
transmitting stations as well as the use of 
this means of communication for spreading 
propaganda. 

Over and above the radio work referred 
to the company’s radio developments were 
many and varied. A description of all the 
work done seems impractical, so to give a 
general idea of some of this work that had 
been completed or was nearing completion 
at the time the armistice was signed, it 
will be well to classify it as follows: 

(a) Large size vacuum tube apparatus 

(b) Medium size vacuum tube apparatus 

(c) Small size vacuum tube apparatus 

(d) Receiving apparatus 

All these new developments were carried 
out under war-time conditions, at high 
pressure, and under numerous difficulties 
caused by the rapid change of require- 
ments. 

The term “vacuum tube apparatus” may 
need a word of explanation: it refers to 
that type of transmitter and receiver which 
makes use of the vacuum tube as an oscilla- 
tor, amplifier and receiver. Such tubes are 
usually made of glass and generally contain 
three electrodes. The tube is exhausted 
and the Research Laboratory at Sche- 
nectady has done much notable work in 
producing a tube of higher voltage and 
greater power output than hitherto had 
been found possible. The physical prop- 
erties of the tube, which is termed a 
“pliotron,” are dependent upon the motions 
of the electrons set free from the heated 
filament in a nearly perfect vacuum. We 
shall refer at greater length further on to 
this subject. 
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Most radio apparatus, previous to the 
devclopment of these tubes, employed what 
are commonly termed “damped waves,” 
which means that for a portion of the 
time there was no activity. With the 
vacuum tubc undamped waves are used 
in which there is no period of inactivity; 
this results in a higher efficiency. 

In pre-war days the advantages of the 
undamped oscillations were well rccognized 
and apparatus of this description had 
largcly displaced the older dampcd appa- 
ratus on the score of greater efficiency, the 
ability to use the lower voltage, small size, 
and also because of certain advantages in 
reception; but this new type of apparatus 
had not been used to any large extent in 
the smaller radio outtits. 

The war-time requirements of both the 
army and the navy were of a very special 
nature and called for a great number of 
small sized, short range radio sets of light 
weight and small cubic capacity; thesc fea- 
tures being particularly valuable in aircraft 
outfits. To meet these requirements, the 
vacuum tube apparatus was developed and 
was applied in several unique ways to the 
aircraft service, particularly in its applica- 
tion to telephonic communications. All sets 
developed by the company were arranged 
for telephonic communication on the con- 
tinuous wave and telegraphic communica- 
tion on both continuous and “chopt” wave. 

Aircraft are of various sizes and there- 
fore several different types of apparatus 
were designed to meet the differing require- 
ments, but finally the design settled down 
to three types, each particularly suitable 
for a certain class of airplane. Thus the 
large size vacuum apparatus was primarily 
intended for bombing planes, flying boats, 
and balloons; the medium size for such 
craft as seaplanes and biplanes; and the 
small size for the smallest class of flying 
machines, which usually carry only one 
aviator. 
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FORE YOU PAY FOR IT 


Order on your Business Stationery 


To introduce this new and better way to make a plpe we make this extraordinary offer, wo will let 
you smoke this pipe before you pay for lt. More than 10,000 BANKERS HAVE BOUGHT BY MAIL. 
Genuine French Briar, solid Vulcanlte mouth piece, Its simple construction makes cleaning easy. 
it. Lf It Ils not satisfactory you may return It. Price $1.50. Straight or Bent Models. You 
breathe, not pull through this excellent pipe and we guarantee satisfaction. 


THE CALUMET Co. 


CINCINNATI, OHIO 
Mall Sales Division Dept. A) 














NEW F-F BANTAM BATTERY BOOSTER 


Ask for Circular No. 12 


Posts ..... 


V. Ts. 
ACME APPARATUS CO., 





DE FOREST 


Unit Receiving Set 
Gives You Better Apparatus at Low Cost. 


This is a typical 15-Unit DeFOREST Receiv- 
ing Set. Consists of a Tuner with wave length 
range from 150 to 25,000 meters; a Crystal and 
an Audion Detector, and a One-Step Amplifier. 
This Unit Set is the most-complete and-efficient 
receiving apparatus ever put out under $150.00, 
The entire set of Units shown above total only 
$133.57. They can be bought separately at their 


various pricés, 





The DE FOREST Unit Receiving Set offers 
the only practical system of securing accurately 
designed, efficient Radio apparatus without paying 
for expensive factory assembly and costly cabi- 
nets. You buy individual units and assemble 
them yourself; saving money and becoming more 


- expert in practical work. 


You can start with a few, inexpensive Units 
and increase as you progress, adding new Units 
as additions to the old. No junking of old ap- 
paratus. For the beginner, the DE FOREST 
Unit Receiving Set offers the most highly de- 
veloped Radio instruments obtainable. And for 
the Amateur, Student, or Experimenter, this Unit 
Set holds even greater possibilities because by 
assembling and wiring the Units yourself you 
will become more expert and understand the 
principle of operation of the apparatus you are 
using. Find out more about the DE FOREST 
Unit Receiving Set. 


Send for Catalogue E. E. 


A_64-page book of Radio Apparatus that is more than a 
catalogue. Sent postpaid for 10 cents. 


DE FOREST RADIO TEL. and TEL. CO. 


Inventors and Manufacturers of 
Amateur and Commercial Radio Apparatus 


1415 Sedgwick Avenue, New York City 


Infuslble and long wearing carbon electrodes rectify 
the current. No drop in efficlency with continued use. This new size F-¥ rectifier 
already wonderfully popular—light in weight—10 lbs. complete ready for shipment 
—includes ammeter and battery clips. Get one and enjoy immunity from battery 
troubles. 


Send check for prompt ehipment by Express. 
and Insurance charges, 

Also F-F rectifiers of larger capacitles aa well as Charging Rheostats that 
operate from Farm Lighting Planta or Direct Current Service, 


For parcel post include postage 


CHANGE OF PRICES 


With Quantity Production and adoption of 
Automatically Wound Coils, we are glad to an- 
nounce a Reduction in prices of our Amplifying 
Transformers as follows: 

Type A-2 fully mounted with Aluminum Sup- 
ports, Engraved Bakelite 
Nickel Plated Bind Posts..............$7.00 

With Supports, but without Panel and Bind 

Assembled, but Unmounted.......... en 

Although originally designed for use with 
VT-1 Tubes, these are now being used exten- 
sively and with excellent results with Marconi 


Thls 8 ampere rectifier charges any 6 volt storage battery from 100 to 130 volts 60 cycle, 
Alternating Current Lamp Socket and at an expense equal to burning an electrc lamp for 
a few hours. 


Simple—safe—sure acting. 
















Dilecto Panel, and 


28 Windsor St., Cambridge, Mass. 





Ask Your 
Dealer for 


DE FOREST 
Radio Apparatus 


These dealers In principle 
cltles, as well as many others 
not lIlsted here, sell genuine 
DE FOREST Apparatus. Con- 
sult local telephone directories 
for street addresses. 


Boston, Mass. 
F. D. Pitts & Co. 
J. W. Poole, Inc. 
Hartford, Conn. 
Bauer & Co. 
New York City 
Bunnell & Co. 
Philadelphla, Pa. 
Central Elect. & Lock Co. 
Quaker Light Supply Co. 
‘rank H. Stewart Co. 
Baltimore, Md. 
Maryland Elect. Supply Co. 
Washington, D. C. 
Geo. W. Parezo & Co. 
Pittsburgh, Pa. 
Doubleday, Hill Elect. Co. 
Toledo, Ohi 
Wm. B. 
Canton, Ohlo 
Wireless Mfg. Co. 
Chicago, III 
A. A. Howard 
St. Paul, Minn. 
Pioneer Elect. Co. 
Minneapolis, Minn. 
Sterling Elect. Co. 
Milwaukee, Wis. 
Dewey Sporting Goods Co. 
St. Louls, Mo. 
Linze Elect. Supply Co. 
San Francisco. Cal, 
Leo. J. Meyberg & Co. 
eLos Angeles, Cal. 
So. California Elect. Co. 
Brode Elect. Co. 
Seattle, Wash. 
Ralph Krows Elect. Co. 
Houston, Texas 
Hurlburt Still Elect. Co. 
Mobile, Ala. 
Ungar Elect. Co. 
Atlanta, Ga. 
Haight Accessory Co, 
Norfolk, Va. 
Meeks (Collins Elect. Co. 
Toronto, Canada 
Duncan & Russell 
Montreal, Canada 
Perkins Electric Co. 
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BATTERY CHARGED AT HOME 


Do it yourself, Save money and keep battery at highest eF-Ficiency by getting a 
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RADIO AMATEURS 


Do you want your radio station listed 
among the ‘long distance’’ amateurs? 


Our new type ‘“R’’ 1K. V. A. 25,000 volt 


Wireless Transformer will make your 





station efficient for “long distance’’ relay 
work, Write for our catalog 20 T describ- 
ing complete transmitting apparatus. 


Thordarson Electric Mfg. Co. 


501 S. Jefferson St. Chicago, III. 








AMERICAN ELECTRO TECHNICAL APPLIANCE COMPANY 
235 FULTON STREET NEW YORK CITY 


FOR THE AMATEUR, we have a full line of very interesting and suitable parts and sets, all of 
the best manufacture and sold at lowest prices. 

A very interesting feature is a COMPLETE RECEIVING SET IN A NEAT CARRYING CASE, 
TC MOUE NOME aegis a ee cris as 4a «. 48 ean 6 )Sca wie atari SEs ow Reeds Ges Gre tian amen Seem are $6.00 
Waar tos Nr htacs Mates Tce coacsPene oi cv ane: 1 -ciecia ania a meme niG se oes EOS so: ai mate ae eerie aor catin teuale en $15.00 

Mail orders will receive prompt attention, WE HAVE THE GOODS. Our Catalog has been delayed 
on see of the printers strike, those who have sent for it will receive same as soon as it comes 
to our hands. 








qm 





| a 


.—- $1.10 18c 
STORAGE AND “B” BATTERIES WE HAVE AT SPECIAL PRICES 


Switch Polnts, Variometers, Loose Couplers, Tuners, Detectors, Condensors, Army Head Bands, Brandes Superior 
Phones, Binding Posts, Levers, Lever Knobcs, Bakelite and Hard Rubber for Panels, cut to order. Amplifying 
Transformers, Spark Coils, Rotary Spark Gaps, Sinalk Motors, Wire, atl kinds. Our Hard Drawn Copper is best 
for Aerials, Insulators. Lightning Switches, Small Switches, Panel Sets for sending anc Receiving, De Forest Type 
Time Signal Sets, $27.00 


er doz, 


RADIO APPARATUS qe tc-101 inpucTANCE 


Distributors of All Prominent Makes: — COIL MOUNTING 


De Forest, Wireless Specialty, Murdock, Grebe, 
General Radio, Clapp-Eastham, Brandes, etc., 
etc. 
Largest and Best Stock of any House in New 
England. 
For real prompt delivery send us your orders. 
For Honey-Comb Coils, Unit Panels, Vacuum 
Tubes, Baldwin Telephones, Murdock 55's, 
Grebe Developments, etc., etc. 

F. D. PITTS CO. 

DEPT. D 

12 PARK SQUARE BOSTON, MASS. 





RADIO — Splendid oppor- 

tunities now in the Merchant 

Marine for Wireless Oper- 

ators. Big salaries! New 

i © Schedule: Junior operators, 
$100 per month; Chief op- 

i erators, $125; food and 

quarters besides. Equiva- 


iy se TATA lent ashore from $40 to $50 


a week. Graduates in al! 
6% Boylston. 3?. RADIAQ parts of the world as In- 
Bostor. = Ms. OO 





spectors, Instructors, En- 
gineers, Operators, etc. 





—_ 


The oldest, largest and best equipped radio school in New England. Recommended hy 
Marconi and Government officials, DAY AND EVENING CLASSES. START ANY MONDAY, 












We have been fortunate in securing thru auc- 

é QO R E W ] R E tion several tons of guaranteed pure, double an- 

nealed Norway Iron Core Wire and are selling 

At Pre-war Prices, 20cts. Ib. this wire to ‘“‘Experimenter” readers at 20c Ib. 

This wire is just the thing for spark coils, transformers, etc., and it is, of course, a very much 
More superior product than the usual iron wire. We have only one size left: 
24 INCHES LONG. Thickness about No. 21 B and § 


If this size should be too long we advise cutting the wire down yourself by means of shears. 
As long as the supply lasts we offer this wire as described above to our customers at the very low price of 
20c a pound. Add postage or we will ship express collect. Order at once, 


ELECTRO IMPORTING CO., 231 Fulton Street, 










New York City 
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The large size vacuum tube apparatus 
uses the largest type of pliotron that the 
company has developed and is adapted for 
use at fixt land bases for controlling the 
fleet movement of a large number of planes 
by telephone. Such sets radiate about 1% 
horse power of energy and are capable of 
giving telephonic communication with a 
flying boat at a distance of at least 200 
miles. Similar units were designed for 
installation on army tractors for field 
operation. These also had a range of 200 
miles, and at the time the armistice was 
signed a number of orders were under way 
for radio telephone sets for this service. 
An aircraft unit using this large vacuum 
tube was designed which only weighed 70 
pounds, exclusive of the storage battery. 


An aircraft radio telephone unit using 
the medium size vacuum tube was de- 
veloped, and is now being produced in 
large quantities. It has a telephonic range 
from plane to ground of a hundred and 
fifty miles and weighs only about 40 pounds, 
exclusive of the battery. 


A great amount of work was done on a 
radio telephone set using the smallest size 
of vacuum tube and the weight had been 
brought down until the complete trans- 
mittcr, exclusive of the battery, weighed 
only 25 pounds. This set had a range of 
60 miles from the fixt station and communi- 
cation was obtained over a distance of ten 
miles betwecn two simular planes. 


The vacuum tube, commonly called the 
pliotron, and mentioned so often in this 
story, deserves many chapters to cover the 
fascinating story of its development; par- 
ticularly the truly wonderful scientific laws 
which govern its action and the almost un- 
believable amount of work that was ac- 
complished by this concern in supplying the 
needs of the army and navy with these 
tubes. The amount of progress that the 
world owes to these tubes is a source of 
just pride to the workers of the Research 
Laboratory at Schenectady where so much 
of the development work was done that 
led to their present highly developed state. 
But owing to there being so much that is 
of interest, we shall ‘have to confine our 
remarks to one or two brief paragraphs. 


The practical long distance telephone 
really owes its development to the pliotron, 
and the advances it has enabled to be made 
in wireless telegraphy are great and far 
reaching. 


These tubes depend for their action on 
the emission of electrons from a heated 
cathode which crossing a gap arrive at the 
anode, thus conveying an electric current 
across the gap. The ability to produce high 
power tubes depends on many factors, but 
the most important is to obtain a very lugh 
degree of vacuum, 


As soon as America entered the war and 
the requirements of the government were 
learned, two lamp factories were started 
on the wholesale production of the vacuum 
tube and provided equipment to turn out 
20,000 per week. This concern supplied the 
army and navy with many thousands of 
pliotrons for the airplane and seaplane 
service and many hundreds of the complete 
wireless outfits already described. 


Men talking across the broad expanse of 
the Atlantic ocean without a wire is 
romantic enough of itself, but what of ar 
“Ace” with his radio set controlling the 
fleet action of a mighty host of flying 
battleships engaged in deadly battle miles 
up in the air. 


It seems fanciful, but it is real that today 
we send men miles up into-the air to obtain 
meteorological information of distant 
points and have the information telephoned 
back to us on earth. These are indeed 
messages from the ethereal blue—Photos 
courtesy General Electric Co. 
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MURDOCK No. 55 | 





2000 Ohm Set.........$4.50 
3000 Ohm Set......... 5.50 


WHY PAY MORE? 


Here are receivers that will respond to 
the feeblest signals. They are un- 
questionably 


SENSITIVE 


Here are receivers so rugged in con- 
struction that they will keep their sen- 
sitive adjustment longer than any 
others made. They are unquestionably 


DURABLE 


Here are receivers fitted with every 
accessory tending to comfort and con- 
venience. They are unquestionably 


COMFORTABLE 


Here are receivers designed to have 
100% perfect appearance. They are 
unquestionably 


GOOD LOOKING 


They fill every requirement in every 
respect, at prices considerably under 
any obtainable anywhere. 


WHY PAY MORE? 


The demand for our receivers and 
other MURDOCK apparatus has been 
so great that we advise early orders if 
you wish to secure prompt service. 


Bulletin 19B sent free on request 


WM. J. MURDOCK CO. 


55 Carter Street, Chelsea, Mass. 
509 Mission Street, San Francisco 


WIRELESS AMATEURS 


Send a 2c. 





stamp for full description of 
The Barr Mercury-Cup Detector 


the most efficient detector in the wireless field- 
today. 

Tested by Marconi Wireless Telegraph Co. and 
U. S. Governmeut. 

Increases the efficiency of every wireless receiv- 
ing sct by making the signals clear, sharp and 
distinct. Instantly adjustable at a constant 
pressure. 


THE BARR MERCURY-CUP DETECTOR 


Dept. A, The Wyoming, Washington, D. C. 








Bliss ELECTRICAL ENGINEERING 

i coudensed course complete ene pent 
° und, scientific, pr al—without frills 

Electrical PGE Sa ueenieti oe enerey and character. 


26th year opens September 25th. Write 
for new catalogue. 
260 Takoma Avenue, Washington, D. C. 


School 
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Ships Guided by | 


Electrified Cable 
(Continued from page 746) 


air. 








to tre experts of the navy who have tested 
it, and recommended its use, is fool-proof 
and as reliable as the telephone. It will 
work in all conditions of water and weather 
and no amount of electricity in the air or 
power of the wireless can affect it in any 
way. 

Earl C. Hanson, who is only 28, has been 
granted basic patents on the system. Dur- 
ing the war he donated to the government 
all his inventions. 

Gen. Pershing directed Col. John H. 
Parker to secure the use of the device for 
communications in the first battle hnes and 
trenches, and only the signing of the armis- 
tice prevented its universal use in_ the 
American Expeditionary Forces, it is said. 

The cost of installation will be much 
less than the installation of lighthouses, 
buoys, lightships, and other fog signals, 
with the added advantage that the system 
works without interruption from storms or 
fogs or other atmospheric conditions, 
claims the inventor. 

It is difficult to estimate ‘the economical 
saving that will be brought about by the 
universal installation of the Hanson sys- 
tem, which is applicable to any type of 
harbor. It may be considered as a refining 
feature of the radio compass which was 
developed under the direction of Capt. S. C. 
Hooper, of the radio division, bureau of 
steam engineering, Navy Department. R. 
H. Marriott, expert radio aid of the Navy 
Department, has conducted tests using the 
audio system for guiding ships in tests on 
the Pacific Coast with gratifying results. 





STATEMENT OF THE OWNERSHIP, MAN- 
AGEMENT, CIRCULATION, ETC., REQUIRED 
BY THE ACT OF CONGRESS OF AUGUST 24, 
1912, of Electrical Experimenter, Geen monthly 
at New Vork, N. ¥:,- tor October 1 OG: 


State of New York, Gonne of New York—-ss. 

efore me, a Notary Public in and for the State 
and county aforesaid, personally appeared Hugo 
Gernsback, who, having been duly sworn according 
to law, deposes and says that he is the Editor of 
the Electrical Experimenter, and that the follow- 
ing is, to the best of his knowledge and belief, a 
true statement of the ownership, management, etc., 
of the aforesaid publication for the date sbown in 
the above caption, requircd by the Act of August 
24, 1912, embodied in section 443, Postal Laws and 
Regulations: 

1, That the names and addresses of the pub- 
lisher, editor, pranacine editor and business man- 
agers are: Publisher, The Experimenter Publish- 
ing Co., 233 Fulton St., New York City; Editor, 
Hugo Gernsback, 233 Fulton St., New York City: 
Managing Editor, H. W. Secor, 233 Fulton Ste 
New York City; Business Manager, R. W. DeMott, 
233 Fulton St., New York City. 

2. That the owners:are: Experimenter Publish- 
ing Co., 233 Fulton St., New York City; Hugo 
Gernsback, 233 Fulton St., New York City; Sidney 
Gernsback, 233 Fulton St., New York City; H. W. 
Secor, 233 Fulton St.; New York City. 

3. That the known bondholders, mortgagees, 
and other security holders owning or ‘holding 1 per 
cent or more of total amount of bonds, mortgages, 
or other securities are: None, 

4, That the two paragraphs next above, giving 
the names of the owners, stockholders, and security 
holders, if any, contain not only the list of stock- 
holders and security holders as they appear upon 
the books of the company, but also, in cases where 
the stockholder or security holder appears upon 
the books of the company as trustee or in any 
otber fiduciary relation, the name of the person or 
corporation for whom such trustee is acting, is 
given; also that the said two paragraphs contain 
statements embracing affiant’s full knowledge and 
belief as to the circumstances and conditions under 
which stockholders and security holders who do 
not appear upon the books of the company as 
trustees, hold stock and securities in a capacity 
other than that of a bona fide owner; and this 
afhant has no reason to believe that any other 
person, association, or corporation has any interest 
direct or indirect in the said stock, bonds, or 
other securities than as so stated by him. 

5. That the average number of copies of each 
issue of this publication sold or distributed, through 
the mails or otherwise, to paid subscribers during 
the six months receding the date shown above is 
—(Required eale of daily publications.) 

(SEAL. ) H. GERNSBACK. 

Sworn to and subscribed before me this 9th day 
of Oct., 1919. 

BeaTRicE K. Owen. 
(My commission expircs Mar. 30th, 1921.) 
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Big Money for Boys! 






Leary 


ELECTRI' Y 


There 1s a wonderful opportunity right 
now for boys who hike electricity. Boys 
who are ambitious and will train them- 
selves in spare time can step into positions 
just as soon as they areready. Good sal- 
aries are offered to start with splendid 
chances for rapid promotion. 


For 28 years the International Correspond- 
ence Schools have been training boys for suc- 
cess in electricity and over 200 other eubjects. 
They will help you prepare right at home for 
a position in the line of electrical work you like 
best—or in any other work that appeals to you. 
Thousands of boys, through I. C. S. training, 
have stepped into fine jobs, but never were 
Opportunities so great as now. 


Let the I. C.S. help you. Choose the work you like 
best inthe coupon below, then mark and mail it today. 
This doesn't obligate you in tbe least, and it will bring 
you information that will start you on a successful 
career. This is your chance. Don’t let it slip by 
Mark and mail this coupon now, 


oe eee ee “TEAK OUT HERE as esto 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX 6211, SCRANTON, PA. 


Explain, without peeing me, how J can qualify for the 
position, or in the subject, betore which I mark X. 


ELECTRICAL ENGINEER OO CHEMICAL ENGINEER 
Electrician {] SALESMAN SHIP 
Electric Wiring _] ADVERTISING MAN 
Electric Lighting L] Window Trimmer 
Electric Car Running 
Heavy Electric Traction 

L] Electrical Draftsman 

L_] Electrlo MachIne Designer 

[] Telegraph Expert 

t_) Practical Telephony 

CL) MECHANICAL ENGINEER 
Mechanical Draftsman 
Ship Draftsman 

_] Machine Shop Practice 

LL) Too!lmaker 

LL] Gas Engineer 

L] CIVIL ENGINEER 

L] Surveying and Mapping 

LJ MINE FOREM'N OR ENGR 

LL) ARCHITECT 
Architectoral Draftaman 
PLUMBING AND ITEATING 
Sheet Metal Worker 
Navigator 


LJ] Show Card Writer 

") Outdoor Sign Painter 

(J RAILR OADER 

LJ ILLUSTRATOR 

_] DESIGNER 

[J] RUSINESS MANAGEMENT 

") Private Secretary 

LL] BOOKKEEPER 

[_] Stenographer and Typlst¢ 

[_] Cert. Pub. Accountant 

(_] Traffic Management 
Commercial Law 

[L]GOOD ENCLISH 
STATIONARY ENGINEER 
CIVIL SERVICE 
Railway Mail Clerk 
Textile Overseer or Supt. 

J] AGRICULTURE 97) Spanish 

[_] Poultry RalsIng I) French 

(_] Automobiles __] Itallse 


Name. 


Present 
Occupatio 


Street 
and No, 





City st 


AN EASY WAY TO 


Don’t be 
content to 


MAKE MONEY -22: 


on a small salary, Be independent. Go in the tire ree 
Ralritg business. One man says ‘*‘I made $60.00 the first 


ay.’’ Otbers average $200 to $500 a month. Very little 
Every motorist a pos- 
No experience needed. We teach you. 


SHALER = R Tire Repair a 
i 


capital needed. Ae plentiful. 
sible customer, 


Improved Wrapped Tread Method 
Used by Tire Manufacturers 

Does as good work as the big high 
priced vulcanizing outfits. A boy 
can use it. It’s the only vulcanizer 
that has Automatic Heat Control, and 
can’t undercure or overcure a ‘tire. 
Requires no watching or regulating. 


FREE Book 


**How to Open a Tire ane Shop.’* 
it tells how to make big money. 
Don’t delay. Write quick. 


C. A. SHALER CO. 
221] Fourth St, Waupun, Wisconsin 
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===; |) WIRELESS MEN: 
: ~conS(2a0ghTED~ : a The Second Edition of 

| mip coxsounater | | TA CONSOLIDATED 
esc || | RADIO CALL BOOK 





FOR RADIO OPERATORS. 


An S. O. S. call for radio operators has 
been sent out by the United States Ship- 
ping Board. 


All Shipping Board vessels carry one or 
two wireless operators. During the war 
many radio operators were trained. Any 
who desire employment, Shipping Board 
officials recently stated, have only to secure 
a radio operator’s license, which is issued 
by the Department of Commerce after 
passing the required examination. 


Under the new wage scale of the Ship- 
ping Board the first operator, who is in 
charge on vessels where two operators are 
employed, is paid $125 per month and the 
second operator $100 per month, in addi- 
tion to all expenses. The radio operator 
is considered an officer and is provided su- 
perior accommodations. 


All radio men who are qualified radio 
operators and who desire to be considered 
for the service should communicate with 
the Radio Department Division of Oper- 
ators, United States Shipping Board, 
Washington, D. C. 


eS 
JAN. 5S0h 1920 ‘ 
q 





G+ oD 


for data on 
SHORE RADIO STATION CALLS 
SHIF 


will be out January 15 





wamaera |} 1 Meets a timely and urgent necessity among 

/ | "1 radio and steamship companies, profes- 
sional and amateur radio operators, and 
those having need of authentic and practical 
information on radio calls; radio, telegraph 
and cable rates, special signals and general 
radio procedure. 


All Amateur Calls Now Listed 


In addition every vessel and land station in That new and great aid to navigation—the 
the world is represented and listed alphabeti- radio compass—is explained and is a unique 


; iad feature of this publication, that will be of 
cally, according to names of vessels or lan special value to masters of merchant vessels. 


stations, and according to call letters; ies This book contains all calls listed in the new 
vision of American coastal stations under book to be published by the Department of 
U. S. Naval control, and their new calls. Commerce. ‘ 


Price, $1.00 Prepaid 


Cash, money order or check. Act quickly as after supplying Commercial Wireless Companies 

















SB 6 6D FW CO 8 86 9 0 9 Ow POLIO 
(OSM OBO GD OSD OD OD 64D 6D O10 W 11 O11 OI Or 


with copies already ordered, individual orders will be filled in order of receipt. Did the JROmans ldiave 
CONSOLIDATED RADIO CALL BOOK CO., Inc., 41 Park Row, NewYork City Wireless? 
This book wil] also contain the advertisements of practically every leading company in the radio field. 

OE OO 6 BP Ot BEB 046617 D 1D IGE IM (Continued from page 747) 











Special Sale of U.S. Army 





Solaro, 1,980 feet. Signals were probably 
not sent from here, but from the eastern 


Air Service Hot-Wire Ammeters headland. The Pharos was about 1,000 feet 
above sea level. A line drawn from the 

Imagine the increase in transmitting range one of these Pharos to Mont: Circeo, on the Campanian 
highly efficient Roller-Smith Hot-Wire Ammeters will bring coast, just grazes the Island of Ischia; but 
you. A sharp wave, with maximum energy on one hump the line of sight would be well above the 
under all weather conditions; rapid adjustment to various island, as the summit of Circeo is 1,775 feet. 


wavelengths; increase or reduction of energy to work a 
certain station,—these are some of the advantages that can 


be yours. 
(See illustration herewith.) Rome _ to 


Regularly $1 3 Our Special Price, $7 Monte Cavo, in the Alban Mountains, 18 


These Ammeters are of the flush type and were made for the U. S. Army Air Service miles; thence to Monte Circeo, 39 miles; 
for use on fighting planes. With the Armistice came a cancellation of contracts and thence to Monte Massico, 44 miles; thence 
these Ammeters, which had successfully passed the exacting Government tests, were to Capri, 44 miles. A Pompeian fresco of 
returned to the manufacturers. Each is in perfect condition, packed in its original quite recent discovery shows Monte Cavo 
carton and ready for immediate shipment. as being very conspicuous when viewed 

The scale reading is: 0-2.5 Amperes. from the Palatine Hill. The clear summit 
Shunt giving double or triple this range, 75c extra. is boldly visible. Perhaps the Palatine Hill 


‘ S 3 4 e ae 

By buying the entire surplus we are able to sell these Ammeters at less than the Govern- was the sending station in Rome, 
ment paid for them in lots of one thousand. Better order one today as they are going fast. 
Remit by check or money order. Dealers write us, we have an attractive proposition for you. 


A. H. GREBE & CO., 70 Van Wyck Blvd., Richmond Hill, N.Y. | Sound and Flash 
——————— Ranging im the 
— SS A. E. FE. 
VACUUM TUBE CONDENSER By Prof. Augustus Trowbridge 


For Oscillating Circuits (Continued from page 759) 


“A suggested line of stations with no 
range more than 44 miles long is submitted 
to those of a speculative turn of mind. 




















This condenser has been especially designed 
for us by E. G. Gage, well known in Radio 


A survey by means of sound is based on 
the assumption that sound travels from the 





circles for Many years as a designer of Gov- gun in a spherical wave at a known rate 

ernment Radio Apparatus. For oscillating (about 1100 feet per second ) in still air 

circuits it will be found particularly valuable at a given temperature ; an increase in tem- 

owing to the following features: perature increases this rate by a known 

Adjustable constant pressure bearings giving smooth amount; if the air is not still but blowing 

adjustment with light touch. with a known speed in a known direction 

Angular handle which prevents body capacity. the apparent speed of sound under these 

Adaptability to panel mounting. conditions may be calculated. If the time 

- of arrival of the sound of a gun is meas- 
VT CONDENSER Wo. B. ELLIOTT & SONS, Inc. ured at three surveyed points on the 
TYPE G Mfgrs. of Small Machine Parts ground, the position of the gun can be cal- 
CAPACITY .0003 MFDS. 114 LIBERTY ST., NEW YORK, N. Y. culated as will be evident from the ac- 
PRICE $2.75 FACTORY, GARWOOD, N. J. companying diagram in which G is the gun, 


P,, P22 and Ps any three surveyed points 
oO U Can Double Your Ability to Harn | within the friendly lines at which instru- 


a ; A eae Friends! | S- | ments are placed capable of indicating elec- 
Wonderful profits easily made at home. ove an appiness y 3 ; . 
We ifurnien class A stock and pay you sonal Efficiency tells you how! Success trically on a recorder at a central station 


ee riltcte tl cbe eaeSaaeeEREE! Studygram and Personality Sketch for l0c | the times of arrival (t:, te and ts) at them, 
S Mitaited Food & Fur Assoclation and birth date. Thomson-Heywood Company. f th d ofitheusnenmetes 
329 W. 48th St., Dept. E, New York Dept. 350, Chronicle Building, San Francisco. ot the sound o y gun. 
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These Up-to-Date Books 
Will Save You Money 


Ne S—WIRELESS CONSTRUC- 
TION AND INSTALLATION FOR 
BEGINNERS describes in detail 
with working drawings, how to 
make simpie but efficient sending 
and receiving sets at lowest pos- 
slbie cost. 73 pages. 66 iilustra- 
tions. 


No. 3—LESSONS in WIRELESS 
TELEGRAPHY should be owned 
by every amateur. 35 ciear les- 
sons covering aii principies from 
aeriais to end iosses and audions, 
so you can understand how they 
work, 


No. 6—EXPERIMENTAL WIRE- 
LESS CONSTRUCTION with 
working drawings and detaiied in- 
structlons for building spark coiis, 
transformers, tuners, coupiers, 
condensers, detectors, etc. (More 
advanced than No. 5 book.) 


HOME MADE ELECTRICAL 
APPARATUS (in 3 parts), 
with detalis and working 
‘drawings, taken from real 
W apparatus, Vol. 1—Static 
7 machines, batteries, storage 

cells, rectiflers etc., etc. 
Vol. 2—Voitmeters, ammet- 
ers, teiegraph and teiephone 
Instruments, shocking coils, 
spark coiis, experiments, etc. 
motors, electric engines, min- 
Tesla coils, electro- 



















Wa BLESS 
TELLGRAPHY. 
































Vol. 3—Dynamos, t 
iature lighting, wireless, 
plating, ete. 


Get Them Now—Price May Have to Advance 
Any Day 


Price now 30c each. Postpaid 


COLE & MORGAN, Inc. 


Publishers 
Dept. 4, 19 Park Place, New York, N. Y. 


t ! 
vy ha Nt 
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Complete Radio Outfits 


Learn wireiess teiegraphy with real radio 
outfits that receive messages up to 1,000 miies 
and send them from three to five miies. Com- 
piete sending sets contain spark coiis, con- 
densers, spark gap and osciilation transform- 
er. Radio receiving sets composed of loose 
coupier, Radio or Audion detector, teiephone 
receivers, insuiator and ground wires. Au- 
thoritative book on wireiess and instructions 
In each set give the wireiess code and teil 
you how to rig up your outfit. These are 
radio outfits of the most approved type. 
Write to-day for compiete cataiog. 


Sending and Receiving Outfits 


One of our complete sending and receiving sets 
is shown at the 
left. It has a 
very sensitive 
receiving outfit 
of the most 
Modern type 
and a sending 
set, with aerial 
switch and key, 
that conforms 
ta Government 
regulations 
in every Way. 
We'll send you 
sets direct if 
your. dealer 
hasn’t them. 
Price $5 to $65 
(Canada $7.50 


a a to $97.50). 
The A. C. Gilbert Company 


3! Blatchfey Avenue New Haven, Conn. 
In Canada: The A. C. Gilbert-Menzies Company, 
Limited, Toronto 


In England: The A. C. Gilbert Company, 
High Holborn, London, W. C. 1 


it 
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If the sound arrives at P, at time ti and 
at P. at time te, then the interval te-t: must 
be the time necessary for the sound to 
travel the distance rz where rz = V (tz — 
t:) if V is the velocity of sound in still 
air at some standard temperature. Also 
ts —= V (ts — tz). One can of course re- 
verse the above reasoning if the intervals 
(t2—ti) and (ts—ti) be known, by draw- 
ing circles of radii r.2 and rs around P2 and 
Pe respectively and drawing tangent to 
these circles and through the point Pi a 
third circle P: Q:, at the center of which 
the gun must lie if there be no wind or 
temperature corrections; if these nave to 
be made a slight and calculable shifting 
of the point G results. 


The method just described would be an 
entirely correct graphical one to employ 
in calculating a gun’s position from the 
observed time intervals, but it was found 
too slow and slightly too inexact for prac- 
tical use, and therefore plotting boards 
were prepared by a method involving the 
principle of that just described but which 
permitted the use of strings in place of 
lines drawn on the board; also in practice 
six instruments Pi, P2, Ps, Ps, Ps, Pe, were 
used instead of the three theoretically 
necessary in order to insure greater ac- 
curacy and to allow of work being carried 
on while one or two of the instruments 
might be temporarily out of order because 
of the electrical connections to “central” 
being cut by shell fire. 


One of the accompanying illustrations 
gives an idea of the character of the pho- 
tographic records from which sound rang- 
ing locations were made; the six horizontal 
lines between the two rows of perforations 
are the records of the six instruments P; 
— P.; the heavy short vertical lines, the 
rather faint long lines and the very faint 
long lines are respectively half-seconds, 
tenth seconds and hundredth seconds re- 
corded by the means of a very accurate 
tuning fork. When the sound of a gun 
reaches the instrument P: (for example) 
the top element of the record shows a 
“nick” in the line, and as the sound reaches 
the other instruments “nicks” appear in 
the corresponding lines and the time in- 
tervals te — t:, etc., may be quickly read 
off by counting the number of tenth and 
hundredth seconds between the “nicks.” 

An idea may be formed of the accuracy 
of sound ranging locations from the ac- 
companying diagram in which the actual 
gun positions are plotted from a survey 
made after the position had been captured 
by our troops; this survey was made by 
army topographic officers who were not 
themselves interested in proving or dis- 
proving the accuracy of sound ranging. 
The surveyed gun positions are marked 
with a small square. The locations made 
by the sound rangers had been rated when 
reported to the artillery according to the 
actual probable error as follows: A loca- 
tion reported “P” (none in the case of 
this battery) was probably accurate to 
within fifty yards; a “Q” location (marked 
with a small circle) accurate to within 
a hundred yards; an “R” location, 150 
yards and a “RR” location, 200 yards, 
marked respectively as dots and crosses. 
Had the estimate of probable accuracy 
been correct, all the crosses should have 
been, outside the outer oval figure; all the 
dots should have been between the outer- 
most and the next oval; the circles should 
have been in the next region, etc. It will 
be seen that the estimate of accuracy was 
much too conservative. The triangle marks 
the average of all the sound ranging loca- 
tions on this battery and is less than 20 
yards in error. The scale of the drawing 
is such that the large square represents a 
square kilometer. The sound ranging in- 
struments were about eight kilometers 
(five miles) distant from the battery. 

Sound ranging was also used to direct 


the fire of the friendly artillery on invisible | 


833 





One of the Greatest Achievements 
of Science and Invention. 





“Many Typewriters In One” 


For the Mathematician, Engineer, Chemist, 
Astronomer, Surveyor, Navigator—there is 
no typewriter like the Multiplex Hammond! 
The Multiplex does many things that no 
other typewriter can do! 


The Mathematical Multiplex contains the 
characters and signs used for writing in 
higher and lower mathematics, and for 
engineering, mechanics, etc., as well as for 
all the ordinary work that can be done on 
any typewriter. Just note these fine styles 
of Multiplex type— 


TWO SITY LESSOR TYPE aor 
two to five different 
Languages, carried on 
the machine AT ONCE, 
"JUST TURN THE KNOB" 

and change instantly 
from Roman Type, to 
Italics, or Miniature 
Roman, 0% our Beautiful 
gertht Sybe, or from En- 
glish to Greek, Russian, 
German, French, etc.. 

Any other type or lan- 
guage can be substituted 


tn a fer seconds. 


The above gives a slight idea of the versatility of 
the Multipiex which has literally revolutionized 
typewriting—-has changed it from monotonous com- 
mercial work to the beauty of fine printing and 
engraving. 

WRITE FOR FREE BOOKLET showing the 
many languages and type sets of the Multiplex— 
there’s a type for every profession, every business, 
every science, including technical signs and sym- 
bols and chemical keyboard. 


Fill out the Coupon and mail to us now— 
before you turn this page and possibly for- 
get. You incur no obligation. 





Also—an Aluminum 
PORTABLE Model 


For Traveiing—for home. Weighs 


about 11-Ibs. Full capacity. Ask 
for special folder. “ 








ig hag bates or yt gast= — a) oe) =e 
THE HAMMOND TYPEWRITER Co. 
a 589 East 69th Street New York city 


a UN GUEO" <u: oa ete tahenempeenetotst araia-u.4'elele tesla w G2 ote Atte ke ' 
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B .; See 

Seeeeeeeee eae seeeeeven eee pense @et+ee 
a Please write your occupation below. a 


You benefit by mentioning the “Electrical Experimenter” when writing to advertisers. 


Www americanradiohistorv.com 





The Newest Things 


IN WIRELESS 


Are in These Three Books 


Just Off The Press 
RADIO INSTRUMENTS AND MEASUREMENTS 


Ivery amateur should have this book as it answers the 
questions you want to ask and covers all phases of 
the subject matter indicated by its title. 

Cloth Bound, 320 Pages. Price $1.25 
THE WIRELESS EXPERIMENTERS’ MANUAL 

By E. E. Bucher 

Mr. Bucher’s latest book. The only one that compre- 
hensively covers all phases of wireless work, including 
the latest practices in both Radio Telegraphy and 
Telephony. Most complete text book on these subjects 


yet published. 
Cloth Bound, Approximately 300 Pages. Price $1.75 


HOW TO CONDUCT A RADIO CLUB 
By E. E. Bucher 
One of the most popular wireless books ever published. 
Covers parliamentary procedure, indoor and outdoor ex- 
periments, 5,000-mile receiving sets, use of vacuum 
tubes and many other subjects. 
Paper Cover, 148 Pages. Price 500 
THE WIRELESS AGE 
A monthly magazine that will keep you posted on the 
up-to-the-minute things in wireless communication. 
Official organ of the National Amateur Wireless As- 


ciation. 
ee Price Per Year $2.00 


SPECIAL COMBINATION PRICE 
All Four for Only $4.50 


WIRELESS PRESS 
1850 Woolworth Building, New York 


Announcement 


Leo J. Meyberg Co. 


Announce they have bought 
the business of 


Haller Cunningham Elec- 
tric Co. 


428 Market St. 
San Francisco 


and that they have no connec- 
tion with any other concern. 


Send 4 cents for our catalog of Amateur 
Wireless Apparatus 


20,000 Meter Long Wave Tuner 
3,000 Meter Arlington Tuner 
200 Meter Amateur Tuner 


They work on any 
aerial or loop. Wir- 
ing diagrams on bot- 
tom. Coils machine 
wound and set in 
wax. No delicate 
tuning. Foreign or- 
ders solicited. Cata- 
log free. Agents and 
dealers wanted. Price 
$15 delivered to you. 


TRESCO, Davenport, Iowa 





THE MIDGET SLIDE RULE 
> will solve any problem in addi- 
“AN tion, subtraction, multiplication, 
%\ division and proportion. A Log- 







Sines, Tangents, E 
gents and the decimal equivalents 
Frfeof fraetions to six figures. It ls 
grease and water proof and will 
give yearg of service. This rule is 


; Dp 
utility rules whieh sell for $1.00 
and are put together with paper 
fasteners, It is accurate, simple 
to operate and comparison shows that it is undoubtedly the 
fastest and most complete rule made. Our refund guaran- 
teo protects you from loee or diseppolntment. Au instruction book 16 

ges, 12 illustrations, is sent with each rule. Diemeter of rule 4 In. 

ade in twe models: Metal (white coated steel), $1.00; White Cel- 
jalold 1.25. Leether Cese SOc extre. Send for catalogue of 
ee Rules. Your money back 

youere not eatisfied, 


not to be compared with the paper | 
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targets; the method was similar to that 
employed for the location of the enemy 
guns but with the difference that it was 
the report of the burst of the friendly 
artillery’s shells that was recorded instead 
of the report of the enemy gun. When 
the target was an enemy gun which had 
recently fired and been located by the 
sound rangers, the accuracy obtained in 
ranging the friendly artillery was ex- 
tremely great, since no uncertain wind and 
temperature corrections had to be applied, 
as the effect of wind and temperature on 
the records of enemy gun and the shells 
of the friendly artillery was the same and 
therefor could be disregarded. 


An idea may be gained of the amount 
of artillery information supplied by the 
flash and sound ranging sections from the 
following extract taken from the report 
of the artillery information officer of one 
of the American corps. This officer had at 
the time as sources of information three 
American sound ranging sections, two 
American and three French flash ranging 
sections (later three American and two 
French flash ranging sections) aviation and 
observation balloons. During a period of 
three weeks of rapid advance, 425 separate 
locations of enemy batteries were made; of 
these the two American flash sections re- 
ported 63 per cent; the three French flash 
sections reported 16 per cent, and the three 
American sound sections reported 21 per 
cent. In a period of two weeks, when the 
advance had been temporarily checked by 
the enemy, the total number of locations was 
392, and the percentages were: From the 
three American flash sections 38 per cent; 
from the two French flash sections 8 per 
cent and from the three American sound 
sections 54 per cent. In another and very 
active sector the figures were: During a 
period of three days’ preparation for an 
advance, sound locations 22, flash 22; bal- 
loons, 0, aviation, 0. During a period of 
sixteen days of rapid advance; sound 4, 
flash 46, balloons 30, aviation 15. During a 
period of four days of stabilization; sound 
6, flash 34, balloons 13, aviation 15. These 
figures are fairly characteristic. During 
preparations for an advance, both the- sound 
and flash sections are very useful sources of 
information. During rapid advance the 
sound rangers do not get into action as 
often as the flash, because of the greater 
technical difficulties. During this period 
the major part of the information comes 
from the aerial observation. 


American flash and sound ranging sec- 
tions were operating on the front from 
March, 1918, until the armistice and al- 
ways in sufficient numbers to cover the 
sectors held by American troops, except 
for a portion of the front of the Argonne 
offensive when the line was moving ex- 


| tremely rapidly. The work of the officers 


and men of the 74th Engineers engaged in 
this service was of a very high order, and 
their untiring watchfulness was often the 
indirect means of saving the lives of count- 
less of their fellow soldiers by affording 


the information needed to silence the fire | 


of the enemy guns. 


SOUND AND FLASH RANGING IN THE A. E. F. 
[Editorial Notes.] 


No microphones were used by the A. 
E. F. in sound ranging. Also no earth- 
borne vibrations used. 

The Bureau of Standards made exhaus- 
tive tests for several years, not to men- 
tion hundreds of tests conducted by the 
U. S. Army Corps of Engineers, which 
have demonstrated that it is not prac- 
ticable to endeavor to use sound wave 
transmission thru the earth. This is so 
for one basic reason, viz.: 
locity of sound varies for-each different 
kind of earth, such as damp earth, wet 


Gilson Slide Rule Co. Niles, Mich. | earth, dry earth, rock, sand, chalk, etc. 
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THE BEST COSTS YOU LESS 
YOU BUY FROM US. 


This 200 to 2500 meter loose coupler costs 
$18.00. You cannot buy a better instru- 
ment if you pay more. 


RADIO EQUIPMENT CO. 


6302 Washington St. Boston, Mass. 
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Black Composition 
with Brilliant 
White Filled Engraving 


Dial No. 66 only post paid $.75 


Dial No. 67 with Bakelite 
Knob, postpaid, $1.30. 


For Sale By All RADISCO Agencies 
and by 


A. H. CORWIN & CO. 
4 West Park St., Newark, N. J. 
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is incomplete without it. Fill’out order in 
pencil and send it NOW! Price only 20c, 
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TAMPS 
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Portugal, Venezuela, etc., 100; 100 diff., nice 
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Ideal Xmas Gift 
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Father, Son or Friend 
Flashlight Battery Outfit 
Serviceable $400 
=a 


‘ Easy to Make—In 3 Minutes 


Instructive — Practical— Useful. Every 
boy should have one. A Xmas Gift that 
any friend would more than appreciate. 


Know They 


Make Flashlight Baiteries Are Fresh! 


Do it Yourself and see the mystic charm of 
making your own light. Have fun 

doing it. So simple any child can 

make them. Outfit comes packed 

in neat Xmas box. Fully guar- 

anteed or your money back, fea on 


Something New — Nothing | BATTERIES 
like it on the market. ReanfissmuertScnea urns 


Better Light—Lasts Longer (3 


400% more flashlight service y 
for less moneyand your flash-,) 
light is always ready when 4 "s 
you want it, Fits 155 x 634 “=== 
in. tubular flashlight case, yea! 
Only satisfactory thing to Ue ~ 
use around house, car, garage, anywhere Order one 
of the following outfits today: 
Serviceable Flashlizht Outflt- Flashlight 
case, heavily nickeled, mazda lamp, com- 
plete with 6-cell **Make Ur Own” $2 35 
battery outfit wie) @ 6 © © © « @ : 6 
Renewal Outflt—Par ts and Chemic- $ { 00 
als to make 6 cellscomplete .. « 2 
Add 15c to cover postage. 

Attractive Proposition to Agents, 
SERVICEABLE BATTERY & SUPPLY CO. 
Exclusive Sales Agents 
30 N. Michigan Ave. Chicago, Ul. 
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Dept 16 


The de- 
mand for 
Radio 
operators 
both at sea 

and in land positions still 

persists. Better inducements 
are constantly offered. Our 
brief course equips you thor- 
oughly for the best paying 
' positions. : 
Terms moderate and pay- 


ments arranged to suit your 
circumstances. 


‘SCHOLARSHIPS TO 
EX-SERVICE MEN 


Call or write for descriptive 
literature. 


mee Ms C. A. 
RADIO SCHOOL 


Marcy Avenue near Broadway 


Your 
Future 


Brooklyn 
Tel. Williamsburg 3800 









Guaranteed as shown Postpaid : 





Keys 
50 cents 


Wireless 
Keys 
$3.00 


Test Buzzers 45c Spark Gaps $1.35 
Detector Stands $1.35 





We can supply any wireless apparatus you requlre. 


THE VIMY SUPPLY CO. 
585 College Street 
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Toronto, Ont., Canada 
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ELECTRICAL EXPERIMENTER 


What was used, then, in the A. E. F., 
when the U. S. Army Corps of Engineers 
who took charge of all this work during 
the war on the whole American front 
(every yard of which was fully protected 
by this apparatus for accurately locating 
the German guns from the time that the 
first American troops went into action) 
until the close of the war? No sound 
vibrations thru the earth, to begin with, 
and no microphones. 


When Colonel Trowbridge arrived in 
France, he was given charge of this work 
for the A. E. F., and was appointed to 
the staff of Gen. Pershing at Headquar- 
ters. Very shortly, and in conjunction 
with some laboratory work which has been 
carried on in the Palmer Physical Labora- 
tory at Princeton Untversity, an entirely 
new method. of “Sound, Ranging” was 
developed. In the first place, sound vi- 
brations as transmitted thru the air were 
used in contra-distingtion to the sound 
waves originally used, which were trans- 
mitted thru the earth. A new sound trans- 
lating device was constructed for the pur- 
pose, which yielded wonderful results. 
This instrumetut comprises nothing else 
than a series of fine, electrically heated 
wires, forming a grid. This grid of fine 
wires which were heated red hot by a 
strong current transmitted from the cen- 
tral station of a given sound-ranging sec- 
tor, was suddenly cooled by the blast of 
the onrushing sound wave transmitted 
thru the air whenever a German gun was 
fired, even though it was four to five 
miles away. 


To begin with, the velocity of sound 
wave propagation was constant to a very 
close degree, and this insured the success 
of the new system from the start. When 
the sound wave reached the location of 
the thermal sound detector, several of 
which were installed on well charted lo- 
cations, there was caused a variation in 
the air at this point. 


To intensify this effect, the next step 
was to place the grid device, which was 
a small affair, on to some acoustic reson- 
ating chamber which would be affected in 
a more or less pronounced manner so as 
to reinforce pneumatically the local effect 
of the air wave variation when it arrived. 

At first, English “whiskey jugs” were 
used, and the grid thermal detector was 
clamped to the top of the jug. When the 
sound wave arrived in the vicinity of these 
jug detectors, a puff of air would rush 
into the jug, and out again, thus causing 
a variation in the heating of the wire and 
this partial cooling and change in the 
heating would change the resistance of 
the line, and cause the recording appar- 
atus at the central station to register a 
“wiggle” on a rapidly moving photographic 
paper strip such as here shown, which cor- 
responds to the enemy gun or guns. Later, 
several important and unique features in 
connection with this very interesting 
sound detector, were observed and put into 
effect. Due to the fact that the soldiers 
used to smash the jugs repeatedly in an 
effort to see whether there was any whis- 
key imside, researches were quickly made, 
and finally gasoline and kerosene cans 
came into use. The grid was now clamped 
on the opening of the can, and presently 
it was discovered that in order to render 
the device more quickly damped in its 
operation, and to give but one deflection 
on the record, that this quality could be 
effected by simply punching some small 
holes around the can, so that the opening 
where the air enters the can when the 
sound wave arrives, did not tend to keep 
vibrating; but due to the air escaping thru 
the small holes, it would damp out quickly. 

The only really special apparatus re- 
quired, was the recording instrument which 
comprised an Einthoven string galvano- 


meter provided with six strings or wires | 





835 


= on 
One 
he 





rm, als: ae a St 
ET UE A res ie eae 


i] YOU ARE BADLY if you flack 
] HANDICAPPED (ojo 
i You cannot attain business or social | 
} Prominence. You are barred from 

| a successful business career, from ff 
the leading professions, from well- J 
paid civil service jobs, from teaching §f 
} and college entrance. In fact, em- i 
if ployers of practically all worth-while }} 
Bi positions demand High School train- | 
mM ing. You can’t hope to succeed in } 
| the face of this handicap. But you } 
Mf can remove it. Let the American t 
School help you. | 


| FIT YOURSELF FOR A | 
i This Course, 

prepared by some of America’s leading pro- 

fessors, will broaden your mind, and make 

you keen, alert andcapable. Itiscomplete, Jf 
m simplified and up-to-date. It covers all syb- 
} jects given in a resident school and meets all 
m vequirements of a High School training, 
| From the first lesson to the last you are § 
la 6carefully examined and coached. | 


m USE SPARE TIME ONLY 


us Most people tdle away fifty hours a week. 
4" 6©Probably you do. Use only one-fifth of your 
) wasted hours for study and you can remove 
} your present handicap within two years, You 
@ will enjoy the lessons and the knowledge 
; op ea gain will well repay the time spent 


1 TAKE 10 LESSONS 
} FIREE So that you may see for 
yourself how thorough 
I and complete our train- 


} _ ing_is. We invite you to 
take fen lessons in the High School Course— 
m or any Course of specialized training in the 
if Coupon below—before_ deciding whether 
## you wish to continue. If you are not then 
— satisfied you are not out onecent. We abso- 
lutely guarantee satisfaction. On that basis 
you owe it to yourself to make this test. 

Check and mail the coupon NOW for full 
particulars and Free Bulletin. 


AMERICAN SCHOOL 
OF CORRESPONDENCE 
@, Dept. H. 269 Chicago, Illincie 9 
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Please explain how I can 
qualify for the position 


marked x 
...High School Graduate ..... Lawyer 
..Kdectrical Engineer _..... Business Manager 


ee Elec. Light & Power Sunt......Certified Puh. Accountart 
..Hydroelectric Engineer _...,.Accountant and Auditor 


.... Lelephone Engineer .... Bookkeeper 
...2elegraph Engineer or. stenographer 

... Wireless Operator «wire Insurance Expert 
aire Architect ...oanitary Engineer 


«..Haster Plumher 

..keating and Vent. Engineer 
...Antomohile Engineer 

.... Mechanical Engineer ... Automobile Repairman 
....8hop Snperintendent ....4irplane Mechanic 

...steam Engineer 4... General Education Cours¢ 
.....Draftsmas and Designer .....Common School Branches 


... Building Contractor 
....Civil Engineer 
....5tructural Engineer 
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PLUMBING AND 
HEATING AT crit 

LOW COST aT 
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Any handy man ean install pS 
a complete plumbing or 
heating plant in his own 
home by our new easy 
method. Every part comes 
Cut-to-Flt your needs. Our 
Engineers draw your plans. 
You can easily do the rest 
wlth a tew simple tools. 


You save time, labor and 
unused materials. 


SEND FOR HANDY 
MAN BOOK 


This big book tells you what to install and how to 
install it. It shows over 10,000 different fixtures at 
wholesale prices. Every bullder, home owner, carpen- 
ter or contractor needs one. Save the high cost of 

—_— labor on needed improvements. 

ET ae We have spared no time or expense 
in the preparatlon of this valuable 
book. To keep from sending it 
broadcast to «uninterested persons 
We request a temporary deposit of 
25¢ which will be refunded on your 
first order. Send for it Today. 


BURN LESS COAL 


and heat the whole house with an 
improved all-cast pipeless furnace. 
No expensive pipes or heating equip- 
ment, Makes mussy, unsightly 
stoves umnecessary. Costs no more 
than a stove. Can be installed in @ 
day by anyone. They are described 
at wholesale prices in The Handy 
Man Book. Send for lt today. 


HARDIN-LAVIN CO. 


4510-20 Cottage Grove Ave., Chicago, Il. 
We Guarantee Our Every Product 



















Big Band Catalog 
sent free 


Whatever you need—from_ a drum- 
stick tothe highest priced corneta 
in the world. Uaed by the Army and 
Navy. Send for big catalog; fiberal- 
jy tllustrated, fully descriptive. 
Mention what instrument Intereats 
: pouktee trial. Easy payments. Sold 

y leading muaic storea everywhere 


LYON & HEALY 
58-81) Jackson Boulevard, Chicago 
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ARE YOU BASHFUL, TIMID 


Self Consclous, Embarrassed in Company. Let us tell 
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Poise, confidence, assurance and a magnetic personal- 
ity. Address The Verltas Sclence Institute, 1400 
Broadway New York, Desk (5, 
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ELECTRICAL ENGINEER 


with B.S. degree in three years at this school. 


Stantly Increasing. 
the shortest posslble time, 


Greater Faculty—Extended Faciieies 


Fifty-five speciallzed experts, leaders in thelr professions will personally train 
you in the fully equipped laboratories, shops, drafting, chemistry and class 
rooms of this school. Join the body of earnest electrical knowledge seekers 
now and be ready to take your placc early in the steadily progressing 


clectrical and industria) world. 


School of Engineering of Milwaukee 
Milwaukee, Wis. : 


Gentlemen :—Without obligation, send me catalog 
and— particulars concerning your 3-Year Electrical 
Engineering Course with B.S. Degree. 
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, The demand for trained 
executives and directors in the profession of Electrical Engineering is con- 
You can prepare here to take a place of importance in 


JOIN JAN. 2d 


When the new term opens. 
*“*Earn While You Learn.’*’ 
An opportunity to quickly 
secure deficient high 


school credits. _— 
Clip the coupon Today for latest bulletins and full 
partioulars FREE! 


SCHOOL OF ENGINEERING OF MILWAUKEE 
135-373 Broadway 
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tightly suspended in a very powerful mag- 
netic field. These galvanometers were 
built by a large American telephone con- 
cern under rush orders from France. Time 
division marks on the charts on which the 
records were made, were produced by a 
clever revolving toothed disc driven syn- 
chronously in front of the beam of light 
from a 24 C.P., 6 volt, battery lamp, and 
projected on to the photographic paper 
strip. All of this apparatus was straight- 
way provided. This photographic record- 
er carries a large roll of sensitized paper 
strip, and when set in motion a large 
drum carries the paper around in front 
of the shutter, exposes it, cuts the exposed 
section off, puts it thru a developing and 
fixing solution and turns it out on the re- 
ceiving tray—all of these operations tak- 
ing place in about three-quarters of a min- 
ute! So much for this recording appa- 
ratus at present. 

The next point of interest leads us to 
the front line trenches and their vicinity, 
where sound ranging posts were stationed. 
The observers were sometimes stationed 
in dugouts i advance of the front line 
trenches. Each observer had a switch or 
key, and a telephone of course. Whenever 
he saw or heard the enemy’s gun fired, 
he immediately prest his key, which oper- 
ated a series of relays connected by means 
of wires running back to the recording 
station of that particular sound ranging 
section. One of the relays closed the grid 
current circuit thru the hot wire grid on 
the whiskey jugs or gasoline cans, which 
were sprinkied over the field in the vi- 
cinity of the front line trenches. Another 
relay staried the recording apparatus in 
motion. The incandescent lamp burned all 


the time in front of the galvanometer tele- | 


scope. Thus, it is shown that by the time 
the sound wave arrived from the gun 
fired, which may have been anywhere 
from two to eight miles away, the appara- 
tus was in full operation and ready to 
record the “bursts.” The method of ar- 
ranging the various sound wave detectors 
along the arc of a circle is described in 
the article by Prof. Trowbridge. 

The American type of air wave “sound 
detectors.” were arranged of course to de- 
flect the rain and other elements. The 
proper current was maintained thru each 
hot wire grid in the following manner. 
When the grid was installed, its resistance 
was noted as marked on a tag accompany- 
ing it. All circuits operated in the A. E. F. 
were full metallic (two wires), and no 
ground circuits were used under penalty of 
court martial and a possible sentence of 
death. This was done to prevent the 
enemy from intercepting any signal (tele- 
phonic or telegraphic) due to leakage from 
grounded circuits. The wires were No. 
12 heavy rubber covered conductors. 

This is the first authentic account of 
what a wonderful branch of military 
science “Sound Ranging” has become. 






‘ 
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BUSH AGENTS WANTED 


Thle 6-Pasaenger, 4-eylinder,87 H.P. BUSH Car—Timken Bearings 
--Willard Batterles—2-Unit noe. & Ltg.--116-inch whl. hase. 
Write at once for the best Automoblie Offer In exiatence—Don‘t 
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Information a R E. = 
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AMERICAN SCHOOL OF AVIATIO 
Dept. 7759 431 S. Dearborn St. CHICAGO 
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MOTION PICTURE OPERATOR 


Prepare yourself for an all-year-round, steady, 
well-paylng position; salary $30 weekly and up- 
ward; cost of instruction, $15; $5.00 will start 
you. Day and Evening Classes, No charge for po- 
sitions secured. 


Moving Picture Operators School 
644 8th Ave., Near 42d St., New York 
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Sapphire Points and Parts at reasonable 
rices. 
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article of interest that has been published since 
the inception of the magazine up to and includ- 
ing April, 1918. ' 
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terested in any kind of electrical research work. 
With it everything of importance in the ad- 
vancement of electrical science during the last 
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THE INSTRUMENT OF QUALITY 


Ono 


CLEAR AS A BELL 


Semi-Permanent Silvered 


| 

| 
PHONOGRAPH ! 
NEEDLES | 
| 


Make your records last 
longer and play better! 


‘THE ordinary steel needle fits 
the record groove when it is 
new. It wears rapidly, however, 
and being tapered tends to shear 
off the sides of the groove as 
shown above. This results in 
Regret tone and shortened record 

ife 


Sonora needles have parallel 
sides and as they slowly wear 
down they fit the groove per- 
fectly always keeping the record 
tn ideal playing condition. Sonora 
needles are designed for use on 


ALL AKES of steel needle 
lateral cut records. 
These Sonora needles play 


many times, are more conveni- 
ent, save constant needle chang- 
ing and mellow the tone. These 
needles give the maximum of 
satisfaction and are the most 
economical pan 


FREE! A sample needle will 
* be given FREE so 
that you can prove its merit for 


yourself. Write for yours today. 


Three Grades 
Loud, Medium, Soft 


25e per card of 5 40c in Canada 


Sonora Phonograph |] 
Sales Company, Inc, 
George E. Brightson, President 


279 Broadway, Dept. G., New York 
Toronto: Ryrie Building 
{ Beware of sim- 


CAUTION * ilarly coustructed 


needles of inferior quality. 
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BROOKS APPLIANCE, 

the modern scientific 
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new discovery that re- 
lieves rupture will be 
sent on trial. No ob- 
noxious springs or pads. 
Has automatic Air 
Cushions. Binds and 
draws the broken parts 
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No lies. Durable, cheap. 
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Protected by U. S. pat- 
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measure blanks mailed 
free. Send name and ad- 
dress today. 


ce E. BROOKS, 203C. State Street, Marshall, Mich 
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The “Finer 
Workings” of Static 
Electricity 


By Frederick Von Lichtenow 
(Continued from page 774) 










maximum value. The charge thus gained 
is then applied to the pith ball hanging from 
its insulating support, which was made use 
of in the preceding experiment (pith ball 
to be first neutralized, of course), with the 
result that the light body will be strongly | 
repelled by the El-cover. This shows, that 
the former is fully charged. (It will retain 
the charge for quite a while!) 

A sheet of glass, about 1/16 thick, of a 
somewhat smaller size than the hard rub- 
ber plate, is then placed between the latter 
and the metal cover (Fig. 2) and the charg- 
ing process gone thru as before. The spark 
discharges will in this case, naturally, be of 
a weaker nature, but the polarity of the 
sparks will in both cases be the same, that 
is +, which is manifest thru the repulsive 
action upon the charged pith ball. 

Simple as the experiment itself is, its 
underlying principle is of a more compli- 
cated character. There seems to exist only 
one tangible explanation for the whole 
action, which, broadly speaking, touches 
upon the condenser principle in a modified 
form. It is well to observe, that the glass, 
not being a conductor, will not take a 
charge directly applied, but will hold such 
of opposite sign (+) to that of the charg- 
ing body (—) on its face next to the same 
as long as it 1s in contact with the latter, 
while this induced charge, on the other 
hand, superinduces such of, again, opposite 
polarity (—) upon the upper surface of the 
glass sheet. 

What finally becomes of both these in- 
duced Electro-static charges remains an 
open question, since the glass plate can not 
be tested for its respective former polar- 
ities after being removed from the charg- 
ing body; and so this particular problem 
winds up in a case of “Spurlos Versenkt”! 
The fact remains, that, in the above connec- 
tion, a negative charge is found upon the 
glass’s upper side and is retained there (it 
is never repelled there as it would on a 
conductor!) gradually diminishing in value 
with that upon the hard rubber plate. 

For the sake of the uninitiated or some 
“Doubting Thomas” and to emphasize the 
fallacy of another possible (on their part) 
version of the principle action, I may state 
here, that in the above case the original 
charge does not penetrate, unchanged in 
sign and simply lessened in power thru the 
sheet of glass, for this fact alone would be 
sufficient to eliminate the use of glass for 
a condenser—as well as insulating—pur- 


| poses and, for that matter, would have done 


so long ago. 
The diagram in Fig. 2A. shows the dis- 


| tribution of the electrostatic charges upon 


the various parts of the apparatus, while 
the latter are in electrical contact with one 


another. 


EXPERIMENT NO. 3. 


(Inductive Action Upon Neutral Body) 

This experiment, although again simple 
fm its ‘conduction, “leaches a lot’, as it 
demonstrates the inductive action of an 
electro-static charge upon a neutral object, 
from start to finish, in a very clear manner. 

In order to make such a clear demon- 
stration possible, a neutral insulating 
body (sheet of glass or hard rubber) is 
needed in conjunction with the other neces- 
sary instruments; electrophorus, insulating 
stand, and suspended pith ball, with which 
alone the very fine inductive action can be 
worked out only to a certain, limited 
extent. 

The addition of the sheet of glass is 
“slows down,” as well 


(Continued on page 839) 
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The “Finer ; 
Workings” of Static 
Electricity 


By Frederick Von Lichtenor 
(Continued from page 837) 





as exposes (as far as this possibly can be 
done) “those workings” of, the action, 
which ordinarily take place, but do not 
manifest themselves, all of which will be 
more fully understood later on. 

Fig. 3 indicates the respective positions 
of the instruments to one another, which 
are to be placed in line, with the insulat- 
ing sheet very close to the neutral body. 
This is important as the success of the ex- 
periment depends upon this factor more 
than on anything else. Care must, conse- 
quently, be taken in finding the proper 
distance between the sheet of glass and 
the pith ball, which, generally speaking, 1s 
about equal to the thickness of the glass it- 
self, but which has really to be found by 
experimentation, since this is subject to the 
volume of the induced charge, the size of 
the pith ball, the temperature of the sur- 
rounding air, etc., etc. 

With the apparatus arranged as above 
suggested, the charged El-cover is moved 
slowly in the direction of the pith ball, 
whereupon the latter, altho separated from 
the cover by several inches, will be 
“pushed” onto the insulating sheet and 
cling there. At this very juncture, that is, 
without bringing the charged cover any 
closer, all action on the part of the opera- 
tor should cease for a while. Thus keep- 
ing the cover in its last position, the pith 
ball will soon loose its hold upon the 
surface of the glass and swing over toward 
the charged cover. As the gap between 
both is shortened or widened by the opera- 
tor, so will the light object, naturally, be 
more strongly attracted or allowed to swing 
back onto the sheet of glass, as the case 
may be, but it will not cling to the latter 
any more. (Under no circumstances and 
at no stage of this experiment should the 
pith ball be permitted to make contact 
with the Electrophorus cover, for this 
would destroy the principle of the inductive 
action with one stroke!) On getting the 
light object once more “under control” by 
shortening this gap, the opportunity offers 
itself for the removal of the insulating 
body, which is then done. After this the 
charged cover is also removed. An in- 
vestigation will show the existence of a 
small charge upon the pith ball, which the 
latter acquired during the process and 
which is evidenced thru its attractive prop- 
erties when in contact with any neutral 
object. 

Although quite a few things happen in 
this little experiment, the explanation for 
the whole action is very clear and as fol- 
lows: The (+) charged El-cover, on being 
approached to the pith ball, induces a nega- 
tive charge upon the part of the latter fac- 
ing it, while a charge of opposite sign is 
repelled to the other side of the ball. This 
repelled positive element does under ordi- 
nary conditions, that is, without the addi- 
tion of the insulating sheet, not manifest 
its existence. In the above case, however, 
it will find a complement of negative elec- 
trons on the sheet of glass, to which, in 
accordance with the law of attraction of 
opposite polarities, it will attach itself. 
This negative element, again, is the result 


of the disturbance of the “electrical bal- 


ance” upon the insulating body, while under 
the influence of the repelled positive charge 
(if not even under that of the original 
[Electrophorus cover] charge); and _ to 
enable both these weak charges to reach 
one another, the sheet of glass must find its 
place close to the pith ball, which was 
clearly pointed out in the foregoing. Since 
a second object is absolutely imperative in 
order to bring out this, otherwise, “lost 





Armature Winding 


Motor and Generator 
maintenance 


In 6 Months 


in the fully equipped shops and labo- 
ratories of the School of Engineer- 
ing of Milwaukee. 

Prepare quickly and efficiently to fill the 


constantly growing demands for trained 
men in this renumerative profession. You 


can 
Earn While You Learn 


if you like. Actual practice under wage- 
earning conditions will train you most suc- 
cessfully. 
Send now for bulletin and full 
particulars FREE! Clip the 
coupon today. 


School of Engineering of Milwaukee 
134-373 Broadway Milwaukee, Wis. 


——————CLIP HERE-—————— 


School of Engineering of Milwaukee, 

134-373 Broadway, Milwaukee, Wis. 
Gentlemen: 

Please send me full informatlon concerning your 
Armature Winding and Motor Generator Course. 


Repair and 


Name 


of eer eer ee ee me meee e eee ee eevee nt* enon eeeene 
eeeceoeorveeaeneeceneateoeoenewearvenpeeaeoeteenevecae 


ese eh eBeeeeaeeneaemnanee 











Learn in: Spare Time to 


























be a CIVIL’ ENGINEER: 


Earn $1500 to $5000 Yearty 
Here’s your big chance to become a 
full-fledged Civil Engineer! With this 
set of books you can fit yourself to 
make big money, in the greatest out- 
door profession on earth! Offer fully 
axplained m coupon. Good onlv within 
boundaries of the U. S. and Canada, 

Great Books Shipped FREE 


SOc a Week £ 32, keep, them after 


_ Nine big leather-bound volumes; 3900 pages, 7x10 
inches; 3000 plates, maps, diagrams, ete. Written by 
world’s greatest civil engineers. Books tell you ALL 
ABOUT surveying; highway construction; railway en- 
gineering, earth work; specifications; estimating con- 
tracts, bridge engineering; masonry; reinforced con- 
crete; water supply; sewers and drains: water power 
equipment; irrigation engineering—etc., ete. Written 
in simple language—every point made plain. 
Consulting Service Free 
A $12 Consulting Membership solves your difficult 
problems for a whole year, FREE with the set of books 
SEND NO MONEY—JUST THE COUPON! | 





to" a 


American 
Technical 
Society 
Dept. C-258 
- Chicago, U.S.A. 
Please send Library of Civil 
.. Engineering for seven days’ exam- 
instion, express collect. I will send 
$2.00 within seven days and $2. 00 
until I have paid $29.80 or notify 


hold books subject to your order. Title not to 

pase until fully paid. 
NAME cccccccccceccsccccccesece cect onscccscecencs 
Address SGeeeseesooscesaseseaeeoeteseseseoe Caeeeere Coateooore 
RESCENCE ccvcevcceecsecccsssescccccssecoosoceseseecesse eevee C6 
Boys, Bulld This Car. This nifty 








Httle car driven by 
cap 


asoline motor, 
be bullt by any boy. Parts are 
furnisbed by us and are very 
cheap, Send 26¢ for building 
lans and price list of parts sbow- 
bow to build this isd’s car. 


35 Miles 


Is Record 


of this § ——* 


Car SYPHER MFG. CO. 
156 Warren Street 
TOLEDO, OHIO. 








You benefit by mentioning the “Electrical Experimenter” when writing to advertisers, 


Www americanradiohistorv.com 


WALLACE REID 


Paramount Star 


GLORIA SWANSON 
Cectt B. DeMille Artcraft Player 


Hermo “Hair-Lustr’ 


(Keeps the Hair Dressed) 


FOR MEN AND WOMEN 


Thehair willstay dressed after Hermo “HAIR- 
LUSTR” has been applied. No more mussy, un- 
tidy looking hair. dds a charming sheen and 
luster, insuring the life of the hair, as well as its 
beauty. Dress it in any of the prevaillng styles, 
and it will stay that way. Gives the hair that 
soft, glossy, well groomed appearance so becom- 
ing tothe stars of the stage and screen. Guar- 
anteed harmless and greaseless. 


Two Sizes—50c and $1 


$1 size three times the quantity of 50csize. SEND FOR 
JAR TODAY. Remit in coin, money order, or U. S. stamps, 
and we will send Hermo ‘ “HAIR- LUSTR,’’ andthe Hermo 
Booklet, ‘**Guide to Beauty,’’ prepaid, under plain cover, 
at once. Use it five days and if not entirely satisfactory, 
return what is left, and we will REFUND YOUR MONEY 
IN FULL. Once you use Hermo "'HAIR-LUSTR"’ you 
will never be without it. SEND FOUR ORDER TODAY. 


HERMO CO., 1012 E. 63rd St., Dept. 12, CHICAGO 


CARNOTITE 


(Radium Mineral.) The Ameri- 
can Pitchblende found in Colorado, 
from which Radium is extracted. 


A generous piece, enough to conduct 
experiments, such as affecting photo- 
graphic plates thru opaque material 
(similar to X-Ray pictures), first made 
by Sir W. Crookes and Mme. Curie, is 
furnished in neat, wooden box. 


URANIUM ORE (Radto-Active) 


Containing about 35%, of pure Uran- 
ium; also Radium and Vanadium. One 
of the most rare and interesting min- 
erals. Twenty milligrams are furnished 
in glass vial protected by lead cover. 


One box of Carnotite and one vial of 
Uranium Ore as described above 50c 
sent prepaid. 


FORMULAS 
Luminous Paint—Silver Plating Powder— 
Liquid Court Plaster—Soap Bubble Liquid— 
Straw Hat Bleach—Collapsible Tube Tooth 
Paste—Resilvering Mirror Liquid—Polish for 
Tan Shoes—Dressing for Tan Shoes—Paint 
to make Oil Cloth. 
These Ten Recipes in sealed envelope for 50c. 
Sent prepaid. 


SIDNEY SPECIALTY CO. 


233 Fulton Street New York City 











REBUILT ELECTRIC MOTORS 


General 

Electric All 
Westinghouse 
Crocker- Motors 
Wheeler 
Emerson 
Century 
Wagner 
eto. ? 
Motors bought, exchanged and _ repaired 

LECTRICAL SUPPLIES 
Wholesale Prices 

Sockets, wire, tape, loom, fuses, switches, cut outs, etc. 

New illustrated catalogue free. Satisfaction guar- 
anteed or money refunded. 


HYRE ELECTRIC CO. 
631 S. Dearborn St. 


Guaranteed 
For One Year 





Chicago, Jil. 


Yeu can be quickly cured, tf you 


STAMMER 


Send 10 cents coin or stamps for70-page book on Stam. 
mering and Stuttering, “‘Its Cause and Cure.” It tells how I 
cured myself after stammering for 20 years. 


BenJamin N. Bogue, 762 Bogue Building, Indianapolis 








ELECTRICAL EXPERIMENTER 


action”, which will now be fully understood, 
and since a conductor has, for obvious rea- 
sons, to be avoided, an insulating body, as 
the “Jast best thing”, is consequently chosen. 

The latter (sheet of glass in the above 
case) possesses qualities which tend to re- 
tard the process to a certain extent and 
which is clearly demonstrated, when the 
pith ball clings to the insulating sheet for 
a while. In doing so, the small amount of 
repelled positive charge becomes neutral- 
ized and neutralization of a charged ob- 
ject in contact with an insulating body takes 
place very gradually, which accounts for 
the “slowed down” action. The negative 
element induced upon the pith ball remains 
there, however, as at this stage of the ex- 
periment the electrophorus cover (++) is 
still held in its rigid position. Upon sepa- 
rating itself from the sheet of glass again, 
the ball will be evenly charged negatively 
and consequently strongly attracted by the 
(+) charged cover. 

The minute charge found finally upon the 
pith ball, that is, after both sheet and cover 
have been removed, is acquired by the 
latter upon contact with the insulating 
body and is really not to be included in the 
inductive action of an electrostatic charge 
upon a neutral body, (altho similar con- 
ditions may prevail [for all we know] 1 
space, where the “bigger workings” occur, 
and give reason for just such an action). 
It should, in the above case, rather be con- 
sidered a “necessary evil’, which finds its 
way into the experiment, with the operator 
not finding a way out of preventing it from 
getting in there. For with the elimination 
of the insulating body a successful “work- 
out” of the whole action is impossible, 
which is now quite clear; nor is it possible, 
while employing this very essential insulat- 
ing factor, to prevent the pith ball from 
making contact with it, and yet observe the 
minute manifestation of the repelled ele- 
ment by way of attraction only; the close 


‘proximity of the two, necessitated by the 


very weak nature of the charge, stands 
against this. 

If in this experiment the pith ball, after 
its scparation from the sheet of glass, 
should again cling to the same, this shows 
that the repelled positive charge (on the 
ball) has not been completely seutralized, 
which, as pointed out in Experiment No. 1, 
finds its main reason in too low a potential 
of the Charge-source (El-cover) and, con- 
sequently, of the “‘counter-charges” induced 
upon the other instruments. The proper 
charge, neither excessively higher nor too 
low, for such purposes as the above, has 
to be found by actual experimentation. 

The diagram in Fig. 3-A illustrates the 
experiment in its various, principal stages. 


EXPERIMENT NO. 4 


(Imprisoning Charge Upon Neutral Body 
by Induction) 


Many things, indeed, may be studied in 
this experiment, the main object of which 
is to prove the fact, that a neutral body 
may be put ina charged condition entirely 
thru the power of induction of an electro- 
static element. 

Depicted in Fig. No. 4 are the instru- 
ments, required for the experimental 
“work- out”, which eliminates a further 
description of the same, beyond stating, 
that the two neutral bodies (pith balls) 
must hang side by side (touching one an- 
other) in the same plane and that they are 
suspended from separate silk-threads, so as 
to enable the operator to remove one of 
them, when the necessity arrives; the rea- 
son for this will be clear after a while. 

The charged hard rubber plate is ap- 
proached to the light objects in the manner 
that the plate faces only one of the balls, 
whereupon, at a certain distance, both of 
the latter (still keeping contact ‘with one 
another) will be slightly attracted by the 
charged hard rubber sheet. 
should become “rigid,” that is, not be 
moved any closer. After a short ‘while the 


Here the sheet | 


’ } 


December, | 919 





Radio Diagrams 
and Formulae 
in Loose Leaf Form 


The publishers of the CONSOLIDATED 

RADIO CALL BOOK have completed the 

preparation of diagrams and instructions 

on:— 

*Measurement of Capacity of a 
(Substitution Method.) Calibration of a 
Variable Condenser. Two Diagrams and 
CULVE. 6 os 0c atale <3 ac caterers 0 2 06's onthe Oe 

Measurement of Inductance of a Coil or Circuit, 
Two Methods—Two Diagrams....... -No. 2 

Measurement of Distributed Capacity of an In- 
ductance. Diagram and Curve........No. 3 

Measurement of Fundamental Wavelength of 
an tee Three Methods. Three Dia- 
gram -No. 4 

Measurement ‘of Wavelength ‘of Distant “"Trans- 
mitting Station. Two Methods. Calibration 
of a Receiving Set. Two Diagrams....No. 5 

Measurement of Effective Antenna Capacity. 
Two Methods. Two Diagrams......... No. 6 

Measurement of Inductance of Antenna and a 
Third Method of Measuring Effective Capac- 







Condenser, 

















ity of Antenna. One Diagram..... oes NOenn 
Measurement of Antenna Resistance. Substi-‘ 
tution Method.......-cc.sese.s see -No. 8 






Schematic Wiring Diagram of Regenerative Au- 
dion Receiving Set Suitable for Receiving 
High Power Undamped Wave Stations. Con- 
nections shown are those used in most Navy 
and Commercial Receivers........... No. 50 

Table giving the value of LC (Product of In- 
ductance and Capacity) for wavelengths from 
300 to 20,000 meters. Inductance in Micro- 









HeONLyS. .. + ssiediee ess 5 ese No. 100 
Table same as above but with Inductance in 
centimeters. ....5...ceoeeu. ce No. 






Schematic Wiring Diagram of Signal Corps 
Type SCR-68 Radio Telephone Transmitting 
and Receiving Set......J0.0...0.0nee No. 51 

Schematic Wiring Diagram of Type CW- "936 
(Navy Submarine Chaser) Radio Telephone 
and Telegraph Transmitter and Receey 

52 

Schematic Diagram of Type S.E. 1100 ace 
Flying Boat) Radio Telephone and Tele- 
graph Transmitter........ No. 53 
These diagrams and instructions are the 

most CLEAR, CONCISE, COMPREHENSIVE 

and CONVENIENT form of instruction that 
has ever been presented. They are printed 


on pages size 8¥2 x 11. 

Complete Set of 14 Sheets 7 5 

as described, sent postpaid C 
CONSOLIDATED RADIO CALL 

BOOK CO., Inc. 


41 Park Row, New York, N. Y. 


5000 MILES 


OF SERVICE AT 1), THE PRICE 
Guaranteed for SOOO Miles 
ee ean GUARANTEE 


sag Double Tread Tires are recone 
moe by our skilled mechanics, madeof 
double the amount of fabric than any ordie 
nary tire. Free from punctures or blows 
outs. Our customers receive from 4,000 to 
10,000 miles of service. Reliner Free, 
Order today at these low prices: 
Tice Price 











eeonnsneoeee Gee 














P: 
Size Tires Size Tires Tubes 
30x8....,.$5.50 $1.60 34x4..0000098270 $2.60 
30x34... 6.50 1.76 $4x4}4... 10.00 38.00 
31x3}4... 6.75 1.86 856x434... 11.00 8.15 
32x84... 7.00 2.00 86x44... 11.60 9§$.40 
31x4...... 8.00 2.25 ie wesues 12.50 $3.50 
$2x4...00. 8.25 2.40 86x6...... 12.76 8.66 
$3x4...... 8.50 2.60 $7x5.... .. 12.96 8.76 


Send 2.0 deposit for each tire ordered, 

balance C,O.D. Tires shipped subject te 
your eo eae State whether S. &. or 
Cl, plain or non-skid is desired. ‘All same 
price. By sending full amount of onthe 
youcan save 5 per cent—our 6 
with-order discount. 


STRONG TIRE AND RUBBER CO. 
$019 Michigan Ave. Dept. 198 Chicago, Ill, 
Reference Lincoln State Bank, Chicago 


HANDY BINDER 


for the Electrical Experimenter 


Holds and preserves 12 issues, each of which caf 
be inserted or removed at will, without tools. Wil 
keep your magazines perfectly for all time or jus 
preserve them like new till you bind them perma 
nently. Made of heavy material, extra 6 5 
suitably lettered in_ gold. C 

Add postage for 2 


strongly reinforced at the back and 
Ibs. 
Experimenter Pub. Co., Inc. Book Department 233 Fulton SI., N. ¥. 











covered with handsome green cloth, 
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Instructions on the 


ELECTRICAL SLIDE RULE 


A set of concise lessons on_ the 
use of the Electrical Slide Rule 
has been prepared by Mr. Burgess 
in response to many requests from 
those who desire to take up the 
use of this instrument which ls 
invaluable to many clectrical men. 


A High Grade Slide Rule 
in a leather case and the 
COMPLETE COURSE OF IN- 
STRUCTION wlll be supplled 
at a VERY REASONABLE 
COMBINATION PRICE. We 
have selected the rule best 
adapted for the purposé and 
the lessons will enable you to 
thoroughly understand its use. 
Write for full information. 


Burgess Electrical School 
745 E. 42nd St., Chicago, tll. 





A simple, safe home treatment—15 
years’ success In my _ practice. 
Moles (also BIG growths) Dry Up. 


Ask for Free Booklet of Full Particulars 
WM. DAVIS, M.D. 


4140 State Street 


TREAT 


Perth Amboy, N.J. 





You can learn by our modern and orige 

inal system of instructlon every part 

vq of the Watch Repalring Trade at home 
@s good or better than at a shop. You 

——w-#§ eanearn money while iearning and secure a 
well paying position or atart in business efter 
| completing our course of instruction. Good 
watcb repairere are alwaye in demand and earn 
from $20 to $86 per week. For particulare 


Milwaukee§Schoolfof Wate aie, 166 Mason St., Milwaukee, Wis 














Yoo cam RAG q 4 

in Your Home. Write today for our booklet. It te 
w to learn to play Piano, Organ, Violin, Mandolin, 
Gaitar, Banjo, etc. Beginners or advanced pnpita. 


American School of Music,57 Lakeside Bldg., Chicago 

















Send for a Complete Catalog of 


MASONIC BOOKS 
Jewelry and Goods 


REDDING & CO. 
Publishers and Manufacturers 
200 Fifth Avenue, N. Y. 











Sturdy construction. 4 

Low cost of up-Keep 

and operation. Can- 

tilever springs in rear. ©.) 4cyl.- 27H. P. § 

Comfortabie E-Z riding = — met wheel base 
W I diate deliveries. Fifth 

Dealers : anted fal sean! Increased output. > Liberas 
newspaper advertising in dealers’ territory. Wonderful opportunities. 

rite or Wire NO 


Writ Ww. 
THE TORCAR CO.,52 Seneca Faclory, FOSTORIA, OHIO 


SENECA MO 
i $3 An 94 WILL BUY 


A Beautifully Reconstructed 


TYPEWRITER 


With Every Modern Writing 
Convenience 

WRITE TODAY FOR ILLUSTRATED CIRCULAR 
Explaining Try-Before-You-Buy Plan 

HARRY A. SMITH, 738-218 North Wells St., Chicago, Ill. 


. SAVE 25% to 60% 


on slightly used 


GRAFLEX-KODAKS 


Cameras and Lenses of every description. 
Equai to new. Save money. Write now for 
Free Bargain Book and Catalog 
fiating hundrede of money-saving bargains in 

: slightly used and new cameras and eure es. Ail 
ee foods sold on 10 days’ Free Trial. Money back 
== f not satisfied. You take no cbances dealing 

We bave been in the pbhotograpbic 

















with us. 
business over 16 years. Write now. 


CENTRAL CAMERA CO., Dept. 17¢ 124 S. Wabash, Chicago 


Says the Master Mechanle. The Greb 
Automatic Grip Puller is a One-Man 
Puller—Qulck-acting, strong and sim- 
ple in the extreme. May be locked In 
any desired position. A combination 
of two or three arms. Heavy Duty 
Slze capacity 1” to 18”’—Junior size 
capacity 1” to 7”. Two sets of jaws 
furnished with each slze. 

If your 


3 es 
Ten Days’ Trial 1',,7°°%" 


jobber does not have them we will send you 
one. y it ten days. if not_ satisfactory, 
return to us and we wit refond your money, 
We sisomake t 


he GREB RIM TNOL. 
THE GREB CO., 230 State Street, BOSTON 





ELECTRICAL EXPERIMENTER 


two bodies will separate; one will swing 
over toward the charge-source and attach 
itself to it, while the other (the one furth- 
er away from the plate) evidences a repul- 
sive action. The sheet of hard rubber 
(ebonite) and ball No. 1, are then re- 
moved together, by simply lifting the latter 
with the plate from its support (which is 
easily accomplished as long as the ball has 
not lost its “hold” upon the electrified 
sheet!) Great care must, however, be tak- 
en in doing so, not to bring these two ob- 
jects any closer to the remaining ball; not 
to speak of permitting any contact be- 
tween them. After this has been care- 
fully done, the solitary ball will, upon test 
with a neutral body, be found to be in a 
charged condition, although in the above 
arrangement it never came in direct “touch” 
with the charge-source, 


The explanation for the above will be 
found in the following: on approaching the 
two neutral bodies with the electrified hard 
rubber plate, its negative charge induces a 
(+-) charge upon the side of the first ball, 
which it faces, repelling at the same time 
such of its own sign (—) to the other side 
of that ball. This repelled negative ele- 
ment, again, attracts the positive electrons 
found in the second pith ball to the part of 
the latter, which is in contact with ball No. 
1, while a charge of opposite polarity (—) 
will be repelled toward its part farthest 
away from the charged plate. Wauth the 
latter approaching gradually closer, both 
balls will be moderately attracted to the 
same (to be exact: the nearest ball is at- 
tracted, while the other one is simply 
pulled along!); and that they still keep 
together during this motion, 1s due to 
neutralization of their “inner charges”, 
which invariably manifests a “clinging ac- 
tion” while taking place. 

After the act of neutralization has been 
completed, both separate, whereupon the 
first ball, now left (-+-) charged, will be 
strongly attracted to the (—) electrified 
sheet and consequently attach itself to it, 
while ball No. 2, will be distinctly repelled 
on account of its now evenly negative 
polarity. At this stage of the experiment 
both, charge-source and ball No. 1, are re- 
moved, as was outlined before; and I may 
mention here, that the (in the above con- 
nection) slow process of neutralization of 
the (+) element induced upon that pith 
ball makes this “holding together’—re- 
moval possible. (This ball will finally, that 
is, after being neutralized, be negatively 
charged [higher potential of plate!] and 
repelled, which, however, has no bearing 
in this experiment). 


The negative charge, which in the end is 
found imprisoned upon the remaining pith 
ball, is the direct result of neutralization 
of the induced “inner” charges between 
the bodies, with their immediately follow- 
ing separation and simultaneously that of 
their “spell-bound” charges, all happening 
under the influence of the inductive energy 
emanating from the charge-source; and, 
consequently, this negative charge is of a 
truly induced character. 


Fig. 4-A, gives a clear demonstration of 
the principal actions which take place in 
this experiment. 


Concerning the apparata themselves I 
may say, that they should be kept clean and 
in a dry condition, in which they always 
are, when in their proper place in a com- 
fortably heated room. In case of exces- 
sive dampness of the atmosphere they may 
be placed upon a radiator for a short while, 
but must never be heated nor employed 
while in such a condition, because some of 
the apparatus (hard rubber sheet, for in- 
stance!) will doubtless suffer under such 
treatment and because  thermo-(heat-) 
waves upon the apparatus will introduce 
erroneous manifestations into the experi- 
ments, which do not belong in there, thus 
counteracting the desired actions, if not 
nullifying them entirely. 


(To be continued) 
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Learn to throw your voice into a TRUNK, 
~ under the bed, out tn the hall or anywhere. 
memes’ Lots of KUN fooilng the Teacher, Janitor, 

> Policeman, Parents, Neighbors, or Friends. 


THE VENTRILO 


is a little instrument that fits Into the mouth 

out of sight. BOYS or GIRLS can use it 

In conjunction with the above for imitating 

4% birdsand animals. Never fails. A 32-page 

Boon on Ventritoquism sent with the Ventrilo for 
cents. 





NEW FORD JOKE BOOK 1920 


All the latest jokes on the Ford auto. 
them, and alli good ones. 
nelghbors, 


Hundreds of 
Spring a new one on your 


Large book with cover 
by mail, 10c 








ee sé De " 


4 ean , co Price 10 cents 


m8) Deas ee ie © HERE, BOYS, is 

cr aa i eat meee just what you 
EZ want. With this instru- 
ment you can apparently see the 
bones in your fingers. Think of the fun you can 
have with it. Sample by mail, TEN CENTS. 


SKULL RING 


Here is a handsome, up-to-date 
Ring, representing a Skull and 
Cross-bones. Has stoneg in the 
gyes and looks something fright- 
ful. Women won't like it, but 
for men or boys it is a great 
novelty. Sample, by mall, 150. 


! What a Wad! 
This is STAGE MONEY 


Looks llke the GENUINE 
STUFF. Some Green backs and 
some Yellow backs. Create a 
BIG sensation among your 
friends. The girls will all be 
after you when they see the wad. 
BIG roll of 15 pleces by mail, 
{0 cents. 


; ENCHANTED BARREL 


The Most Wonderful Pocket Trick Made 
CHANGE A CENT INTO A DIME 


ep) Ask your friend to drop a dime in the barrel. 
La When he takes it out, Behold! It is a CENT. 
ime} YOU make 9 cents every time you fool them. 

my Never falls. They cannot get on to it. 10 
HH” Sample barrel , with directions, only.... % 


Hindoo Flower Pot Trick 


You have all heard of the great Hindoo 
trick (making a plant grow out of a 
flower pot right in front of an audience). 
This trick has puzzled the whole world 
for years until an old Hindoo fakir gave 
it away. We send the whole outfit by 
mail with full instructions for 15 cents. 


VALUE for 10 Cts. 


6 Songs, words and music; 25 
Pictures Pretty Girls; 40 Ways to 
Make Money; 1 Magic Book; 1 
Book Letter Writing ; 1 Dream Book 
and Fortune Teller; 1 Cook Book; 
1 Baseball Book, giving rules for 
games; 1 Toy Maker Book; Lan- 
guage of Flowers; 1 Morse Tele- 
graph Alphabet; 12 Chemical Ex- 
periments ; Magic Age Table; Great 
North Pole Game; 100 Conundrums ; 
12 Games; 30 Verses for Autograph 
All the above by mail for |0c. 


ez 


AAI 














Albums. 


Trumpet in Handkerchief 


The Trumpet in the Handkerchief 
has come to torment us. It is a 
startler. A small metal trumpet 
is ingeniously concealed in a 
handkerchief. On meeting your 
friends, after chatting awhile, you 
take out this handkerchief and 






5 > Ras 
blow your nose. It’s like a sudden clap of thunder ! 
The ladies scream, and your male friends will think 


they heard the whistle of a steam engine. You can 
blaine the hideous noise to your having a very bad 
cold, and keep the fun up as long as you like. 

Price, 10c, 3 for 25 cents, by mail. 


Any 3 for 30c Mailed with Catalog 


ROYAL NOVELTY COMPANY 
410 East Ave., South Norwalk, Conn. 
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Stop That Pain 
With Violet Rays 


HY suffer nervousness, headaches, rheumatism, skin diseases or any 

other ailment that keeps you from enjoying perfect health and a clear, 

beautiful complexion? The marvel of the age is the discovery of the 
curative value of electricity in treating the human system. Its mysterious, 
magical power has now been harnessed in its greatest curative form for human 
use—Violet Rays. A few minutes each day in your own home will not only 
relieve you of many annoying ailments, but will literally insure you an every-day 
vigorous, abounding health and beauty. Violet Rays penetrate every cell of the 
entire human system and bring almost instant relief. For blackheads, pimples, 
eczema, blotches and other blemishes to bodily beauty and complexion, Violet 
Rays produce amazing results. ¢ 


= Don’t confuse the VIOLETTA with 
Not a Vibrato Vibrating Machines. It is not a Vibra- 


tor. It does not contract the muscles 











or shock the nerves. Its magic rays pass completely through the body, producing What Physicians and 
“cellular massage,” known to be far more beneficial than muscular massage. It Users Sa 
leaves no soreness after use—only delightful, agreeable relief. : y 


Trixie Friganza, well known actress says: ‘‘Cheerfully 
will I add my praise for Violetta. It’s the best ‘‘pain 
chaser’’ and ‘‘soother’’ I’ve had the good fortune to 
find It's WONDERFUL. It cured my brother of 
neuritis) As for myself I use it for facial treatments 
and general massage. I cannot say too much for it.” 
Dr, Bert H. Rice, of Vinton, Iowa, says: ‘“‘I have 


a a 
V i Oo | et Ray ell a Cc h I mn E good results with the Violetta High Frequency In- 
strument in all cases of neuralgia. Almost instant 


relieve in Facial Neuralgia.’’ 


K L. Allen, D C., 205 Boone National Building, 
T VIOLETTA For Boone, Iowa, says’ ‘I have had very good results 
ry with the application of High Frequency Current in 


cases of Paralysis, Rheumatism and Neuritis, and 


Asthma | Eczema Neuritis think it a great help in drugless healing”’ 

Barbers’ Itch Eye Disease Pains . Dr, Daniels, Lisbon, North Dakota, says: ‘Have 
Boils Falling Hair Paralysis used the VIOLETT'A in such cases as Goitre, Bron- 
Blackheads Hay Fever Pimples chitis. Pleurisy. Neuritis, Neuralgia, and Lumbago, 
Catarrh Headache Rheumatism and find it very beneficial. In fact, I would not be 
Chilblains Goitre Skin Diseases without it in my office 

Colds Insomnia Sore Throat Frank Borzone, Seattle, Wash, says: “I purchased 
Constipation Lumbago Sprains the VIOLETTA for my wife who was suffering from 
Dandruff Nervousness Tonsilitis an acute attack of Sciatica. From the very first 
Deafness Neuralgia Whooping bres pene induced peaceful rest and she is entirely 

ec e 


Earache Cough 
a a ee ee ee eee ee = 


FREE BOOK COUPON 


BLEADON-DUN COMPANY, 
Dept. 2-M, 326 W. Madison St., Chicago 


Please send me your free book describing VIO- 
LETTA Violet Ray Machine. 








These and many other ailments are relleved as if by magic. Violet Rays penetrate to every 
cell, tissue and nerve in the system. It soothes or stimulates, as desired) Remember, there is 
NO shock or pain in its use. Harmless and painless even to infants. Thousands of small babies 


have been successfully treated with it. 
i R E E | 





Get This Book 


We want to send you this wonderful book describing VIOLETTA in detail. Find out what it 
will do to help YOU. See how thousands of others have gained astounding results from its use. 


PUAN iy ced oe ec ee a ohn eee Read why it is the most compact Violet-Ray machine made Attaches to any lighting socket. 
Special equipment where current is not available. Learn how you can have superb health and 
bewitching beauty. 

BUTS S ois 5. «ov a5. 2s ava. ae oe eee os ; 

BLEADON-DUN CO., Dept. 2-M, 326 W. Madison St., Chicago, III. 

WO ie cack bed eenee STATE 2a eee : ’ 
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of the month. 


be included at the above rate. 


Advertisements in this section nine cents a word for each insertion. 


vertisements for the February issue must reach us not later than January 12. 


The Circulation of the Experimenter is over 125,000 and climbing every month 


ELECTRICAL EXPERIMENTER 
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ad 
O ity Ad-l 
pportunit -lets | 
OU will find many remarkable opportunities and real bargains in these columns. It will pay you to rcad and investigate the offerings | 
ae every, month by reliable firms, dealers and amateurs from all over the country. No matter what you 1aay be secking, whether sup- 
plies, automobile accessories, the opportunity to make money, or anything else, you will find listed here the best and most attractive specials 
No advertisements for less than 75c accepted. Name and address must 
Cash should accompany all classified advertisements unless placed by an accredited advertising agency. 13] 
Ten per cent discount for 6 issues, 20 per cent discount for 12 issues. Objectionable or misleading advertisements not acecpted. Ad- ' 














Aeronautics. 


Learn Flying. Build your own aeroplane; we 
furnish Knock Down parts for successful motor- 
cycle engined biplane, on installments. Plans 
ree, Aeronautical supplies. Irwin Aircraft Co., 
1220 Yale St., Sacramento, Cal. 


100 Model Aeroplanes, Good flyers. 15¢ brings 
Working Drawing and prices. F. Bruland, Red- 
ford, Mich. 


HMA Re ie RMU 
Auto Accessories. 


Send for your copy of guaranteed, standard 
accessories and tires at money-saving prices. 
We guarantee to save you money. Send for the 
book today. David Stern Company. Value, Ser- 
vice, Satisfaction since 1885. toavets Madison St., 
Chicago, Il. 


Ford Fan Grease Guard. Prevents grease and 
oil splashing interior of hood, frame or motor; 
fits any Ford model; put on in a minute. Fiity 
cents postpaid or from your dealer or jobber. 
Agents wanted. American Valve Tool Mfg. Com- 
pany, 354 West soth St., New York. 


Power increased, carbon eliminated; results 
guaranteed; write for booklet. No-Leak-O Pis- 
ton Ring Co., Baltimore, Md. 


Tires. Direct to You Prices. Exclusive rep- 
resentatives wanted each locality to use and sell 
Mellinger Extra Ply Tires. Guarantee Bond 
8,000 Miles. Sample Sections furnished. Mellin- 
ger Tire Company, 980 Oak, Kansas City, Mo. 


Auto Motors and_ supplies. Buick, Hupp, 
Franklin, Michigan, .Everett, Hudson, Chalmers. 
Both water and air-cooled motors $40.00 each 
and up. Bosch Magnetos $15.00 each and up. 
Presto Tanks $5.00. Coils, Carburetors, Head 
Lamps, Horns, Air Compressors, Generators, 
Starters. Write for bargain bulletin second hand 
Auto accessories. Johnston, West End, Pitts- 
burgh, Pa. 


Ford Radiators; from factory to you; $17.25; 
Beer American Auto Radiator Wks., 500 
ush St., Chicago, II]. 


Fords Start Easy In Cold Weather. Will run 
#4 miles per gallon on cheapest gasoline or half 
erosene using our 1920 carburetors. Increased 
power; styles for all motors; can attach them 
yourself. Big profits to agents; money back 
guarantee; 30 days’ trial. Air Friction Carbu- 
retor Company, 270 Madison St., Dayton, Ohio. 


Ra-dine will stop that radiator leak. Makes 
good where others fail. To introduce our goods, 
three soc cans for $1.00. Money back if not satis- 
fied. Ra-dine Co., Grand Ledge, Mich. 


Battery Charging Pays Big Profits. City cur- 
rent or gas engine operates. Easy terms. Ho- 
bart Brotherg, Troy, Ohio. 

TA CLT Lee CC cL 


Ford Owners. 


Send for your copy of guaranteed, standard 
accessories and tires at money saving prices. 
We guarantee to save you money. Send for the 
book today. avid Stern Company, Value, Serv- 
ice, Satisfaction Since 1885. 1027K Madison, 
St., Chicago, I]. 
gO TU LT A A 

Binoculars. 


The Greatest Line of Hard-to-Get B-I-N-O-C- 
U-L-A-R-S in the country at amazing low prices. 
Nu-Sight Binocular, $13.50; World-Famous Le- 
Maire, $9.50; the ictor Vinocular, $45.00 
(made by Bausch & Lomb): Turner-Reich 
Binocular, $31.50; U. S. Navy Binocular, $37.50; 
High-Power Telescope, $14.75; Goerz Trieder 
Binocular, $37:50; Petit Binocular (made in 
France), $15.00; genuine Carl Zeiss Binocular, 
$75.00; 18X Busch Trelux, the finest binocular 
in existence, $150.00; Lumina High Power, $37.50; 
8 Power Loma, $25.00; 7 Power Loma Binocular, 
$25.00. Send for your copy of our new catalog. 
Hundreds of similar values of standard merchan- 


dise. David Stern Company, “Value, Service, 
Satisfaction Since 1885.’ 1102 Davsco Bldg., Chi- 
caga, 


TT CCT NCCU 
Telegraphy. 

Telegraphy (both Morse and_ wireless) and 
Railway Accounting taught thoroughly and 
quickly. Big salaries now paid. Great oppor- 
tunities. Oldest and Largest School—est. 45 
years. Catalogue free. Dodges Institute, 7th 


tx alparaiso nd. 
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Scenery For Hire. 


Collapsible Scenery for all plays. 
Amelia Grain, Philadelphia. ail 


Decorations, ~ 


Agents Wanted. 


Mexican Diamonds flash like Genuine; fool ex- 
perts; stand tests; yet sell for 1/50 the price. 
Few live agents wanted to sell from handsome 
sample case; Big profits, pleasant work. Write 
today. Mexican Diamond Imptg. Co., Box F1, 
Las Cruces, New Mexico. 


Agents. Here is $50.00 to $200.00 weekly propo- 
sition. Permanent and repeat. Every office and 
home needs Argus Moistener for EL ening 
stamps and envelopes. Argus paper clips an 
pencil and fountain penholders sell to every man 
you know; they are different and better than 
any on the market. Write for particulars. 
Argus Mfg. Co., 406 No. Paulina St., Dept. 19A, 
Chicago, III. 


Kerosene Gas Burners in Cook Stoves. stop use 
of wood or coal. Patented. Get exclusive terri- 
tory. The Vapor Gas Burner Co., Desk 2, Colum- 
bus, Ohio. 


Every Woman Wants Silvoplate. Magic Cleaner 
that never fails. Sure, easy sales plan; main or 
sideline; quick profits; prepaid deliveries. Sam- 
ple, toc; dozen, $1.60. 1b, B. Sutton, Manufac- 
turer, D-5, New Canaan, Conn. 


Beginners. Complete ‘Mail 
©, Box. 100s, Atlantic City, N. J 


Agents. Big returns, fast office seller; par- 
ticulars and samples free. One ae Pen Co,,, 12 
Daily Record Bldg., Baltimore, Md. 


Insyde Tyres, inner armor for Automobile tires 
double mileage and prevent punctures and blow- 
outs. Quickly applied. Cost little. Demand tre- 
mendous. Profits unlimited. Details free. 
American Automobile Accessories Co., Dept. 54, 
Cincinnati, Ohio. 

Agents. $6 to $12 a day easy. 250 lightweight, 
fast selling, popular priced necessities, good 
flavors, perfumes, soaps, toilet preparations, etc. 
Agents’ outfit free. ° Write today—quick—now. 
American Products Co., American Bldg., 
Cincinnati, Ohio, 


Agents. If you are looking for something that 
will sell at every Demonstration, that cost you 
8c and sells for 5o0c, then send us soc for sample 
and instructions. Your soc back on first order. 
C. M. Allen, Grinnell, Iowa. 


Walk Agents. Men with spare time and spe- 
cialty venders make $5.00 per day upward can- 
vassing office buildings, banks and_ business 
offices selling the famous -Calumet Piece-Pipe 
(three pieces), genuine French Briar. Put up 
in attractive Individual package. Its i 
construction makes cleaning easy and appeals 
to everybody. Send for proposition. 10,000 
Bankers Have Bought and Recommend It. The 
Calumet Co., Dept. 0, Mail Sales Division, Cin- 
cinnati, Ohio. 


Signs for store and office windows. $50 week 
easily made. Chicago Sign System, G-326, River 
St., Chicago, Ill. 

New Windshield Cloth solves baffling problem. 
One wipe cleans rain-blurred windshield. Stays 
clear 24 hours. Motorists amazed. Agents get- 


ting rich. 300% profit. Exclusive territory. 
Cabco Co., Toledo, Ohio. 


Wonderful Chance. Men’s Shirts and Furnish- 
ings at wholesale rates or make $10 daily as 
agent starting real business. Goodell Co., 103 
Duratex Bldg., New York. 


Agents. Make 50,000 Presto-Mystic Windshield 
Cloths at cost of few cents each. Sell for soc to 
$1.00 each. Agents coining money. Season now 
on. Full instructions po cents. Chas. Mack, 626 
zoth St., Oakland, Cal. 


Agents. Sell latest Joke 
brings Wholesale Catalogue. 
son, Ind. 


$10 Daily refinishing chandeliers, brass beds, 
automobiles by new method, without capital or 
experience. Free particulars and proofs. Write 
today. Gunmetal Co., Avenue D, Decatur, II]. 
0 UT 


Moving Pictures Plays. 


Earn $1,200 a Year in Spare Time writing photo- 
plays. Experience unnecessary. Send, for free 
book valuable information, special prize offer. 


Photo Playwright College, Box 278 E-8, Chicago. 
1 


Mailing Lists. 


1,000 mames, addresses, live buyers, 1.50 
Fowles’ Sales Service, 416 Wilson Ave., Vallejo, 


Order System,” 


1501 


Novelties. Stamp 
Mears, 66, Ander- 








Sanit. 
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Short Stories, Manuscripts, Wanted. 


Short Stories, Poems, Plays, etc., are wanted for 
publication. Literary Bureau, 165, Hannibal, Mo. 





Business Opportunities. 
Dollars Yearly in Your Back Yard. 


¢ No gin- 
seng, mushroom dope. New ideas. Investigate. 
Particulars free. Metz, 313 East 89, New York. 


Make big money opening safes and setting 
combinations. Wayne Strong, Box 1430, Los An- 
geles, Cal. 


Make More Money. Great monthly magazine 
of plans, schemes and ideas for advertisers, mail 
order men, agents and beginners; valuable serv- ¢ 
ice free to subscribers. Special two months’ 
trial subscription, 10c. Special Service, 403 Shan- 
non Bldg., Pittsburgh, Pa. 


Money Making Farms, 19 States. $10 to $100 
acre. Stock, tools, crops often included to settle 
quickly. Write for big illustrated catalogue. 
k. A. Strout Farms Agency, 150 EC Nassau St., 
New York. 


sk EE ee ae 

$30 a Week Earnings. I made it with a small 
mail order business. Continued my _ regular 
job daytime. Free booklet tells how. 2c. post- 
age. Al. Exp. Scott, Cohoes, N. Y. 


Enter a new business. Earn $3,000 to $6,000 
yearly in professional fees making and fittin 
a foot specialty, openings ace ae with all 
the trade you can attend to; easily learned by 
anyone at home in a few weeks, at small ex- 
pense; no further capital required; no goods to 
buy; job hunting, soliciting or agency. Address 
ppeencneon Laboratory, 18 Back Bay, Boston, 

ass. 


An Entirely New Proposition is offered for the 
establishment of yourself in a pleasant and prof- 
itable business. The increased demand for our 
famous Detectagraph Deaf-Phone, Detective and 
Electrical instruments has caused ts to lay ex- 
tensive plans for the marketing of our products, 
a group of articles of universal Ap peak: Under 
our plan, sales can be made locally, through mail 
order business, agents and dealers. Nets a hand- 
some profit. No experience necessary. Write 
at once for particulars which will interest you. 
Detectagraph, 26 Cortlandt St., New York. 


a ee ee 
Substantial manufacturing corporation wants 
capable men to establish branch and manage 
salesmen; $300 to $1,500 necessary. You handle 
own money. Will allow expenses to Baltimore if 
you will qualify. For particulars, address Sec- 
retary, 416 N. Howard St., Baltimore, Md. 


Stop Daily Grind. Start business 
mirrors, plating tableware. Plans free. 
Sprinkle, Dept. 48, Marion, Ind. 

Amazing Profits manufacturing ‘‘Puffed Crisp.” 
Delicious confection. Begin at home. Machine, 
instructions complete, $6.50. Samples, roc. 
““Besco,” 3253-EZ, Belleplaine Ave., Chicago. 


Breed Canaries. Profitable pastime. Particu- 
lars free. Bird Farm, Lynnhaven, Virginia. 


Read This. Want partner to pay patent fee 
on railway invention. Very valuable. Half in- 
terest. Write Elmer Erickson, 206 12th Ave., 
West, Ashland, Wis. 


$5.25 One Evening’s Home Work. Instruc- 


tions 1oc. John e Hahn, Cullom, Ill. 


Factory cost system—complete outline with 
original commercial size forms for $2.00. In- 
Saat Systems, Burrough Hall, Brooklyn, 
av. 


Money-Talks Magazine. 
ressive men. Send for sample copy. 
Place, Newark, N 


For Sale. California farms; easy terms. Write 
for list. E. R. Waite, Shawnee, Oklahoma. 


“Quick-Action Advertising. How it is build- 
ing Business for the Progressive Advertisers 
of America.” A _ little story of results, told 
by the advertisers themselves—not the pub- 
lisher. You will be interested in reading this 
little booklet which we have prepared for pros- 
pective advertisers, a copy of which will be 
gladly mailed to you upon request. It tells you 
how to talk business with 1,000,000 Intelligent, 
interested and responsive Americans every 
month—men who know what they want and who 
have the money to buy it. Write for particulars 
and rates—today. Douglas Wakefield Coutlee, 
225 W. 30th St., New York. 

UN OTR AM 


alesmen Wanted. 


Salesman—Side or main line, to sell low priced 
3,000-mile guaranteed tires. 30 x 3% non-skid 
sells for $11.95; other sizes in proportion. Good 
money-making proposition for live wires. Write, 
Consolidated Tire Co., 616 So. Michigan, Chicago. 
LU QTC UL 
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(Continued from page 843) 
Help Wanted. 


iii eal 
Several Thousand Men-Boys, 18 or over, want- 


ed by U. S. Government as paUway Mail Clerks. 
Permanent life positions through poor times 
and good. Average pay, $1,400 year. Advance 
rapid. Pleasant work, constantly traveling. 
Every second week off at full pay. Paid vaca- 
tion. Common education sufficient. Write im- 
mediately for full list positions open and_Fall 
examination schedules. Franklin Institute, Dept. 
M 26, Rochester, N. Y. 


Detectives Earn Big Money. Excellent op- 
portunity. Particulars free. American Detective 
System, 1968 Broadway, New York. 


Earn $25 Weekly, spare time, writing for news- 
papers, magazines, Experience unnecessary; de- 
tails free. Press Syndicate, 5665 St. Louis, Mo. 


Secret Service Operatives and Detectives are 
in demand. Earn big money. Travel every- 
where. Fascinating work. Learn this profes- 
sion by home study. Particulars free. Ameri- 
can School of Criminology, Dept. E., Detroit, 
Michigan. 


ee —— 
American Made Toys Wanted. An opportunity 
for home-workers on small scale and manufac- 
turers on large scale. Unlimited quantities 
needed of toy soldiers, army, navy, marines, 
cannons, machine guns, warships and other toys 
and novelties. Greatest chance for industrious 
people for independent business. Enormous de- 
mand and future in American made toys, all 
over United States, Canada, Mexico and South 
America, with over 50,000 10 cent stores and 
toy dealers. This new American industry stands 
out conspicuously. Factories are established, 
people trained, machineries made. Christmas 
sets needed in millions this year, The great 
hit for 1919 without any competition. We_ are 
buyers of these goods all Mean paying fixed 


prices. Attractive prices offered for painted 
goods. Experience or tools unnecessary. Hun- 
dreds and more made complete per hour. Cast- 


ing form outfits from $3.00 up. If you mean 
business, send for booklet and information free. 
Toy Soldier Manufacturing Co., 32 Union Square, 


New York. 


Are You Ambitious for better pay, shorter 
hours, easier work, etc.? Perhaps you can get 
just what you want in the Government Service 
which needs immediately thousands of men and 
women over 18 for all kinds of work. You really 
ought to investigate. Just send name, address 
and the number RN 2081 for free information 
and advice. Earl Hopkins, Washington, D. 


en Se aa 

Auto Experts Wanted. $35 week. Learn while 
earning. Write immediately. Franklin Insti- 
tute, Dept. M 806, Rochester, N : 


Artists in Great Demand. Big salaries paid 
for full or part time. Learn quickly at home 
in spare time. Commercial Art artooning, 
Illustrating, Designing. Outfit free to new stu- 
dents. Send for handsome free book. Write 
now. Washington School of Art, Inc., 1449 H 
ot. N: .. Washington, D. C. 

ATL GRC 


Health. 


Cigarette, pipe or chewing habit. conquered. 
Nature’s method. Guaranteed. Write for free 
brochure. Edw. J. Woods, TA-300, Station F., 
New York. 


Tobacco or Snuff Habit Cured or_no pay; $1 
if cured. Remedy sent on trial. Superba Co., 
SA, Baltimore, Md. 


Pyorrhea (Rigg’s Disease—Bleeding or Swollen 
Gums). H. E. Kelty, D. D. S., M. D., pyorrhea 
specialist for 15 years, has developed a success- 
ful home treatment for pyorrhea, purifying, heal- 
ing, preventative. Full month’s treatment, $1 
postpaid. Or write for free booklet. Pyorem 
Mtg. Co., 439 Seventh St., Brooklyn, N. Y. 


Free—Stop using tobacco. We will give free 
information how to conquer habit easily and 
permanently. Results guaranteed. Anti-Tobacco 
League, Dept. C., Omaha, Nebr. 

RU MacNee 


Instruction. 


Your Opportunity — Used correspondence 
courses, all kinds, sold. Dollars saved. Write 
now. (Courses bought.) MacMichael Educa- 
tional Bureau, Dept. 71, Victon, N. Y. 


Cartooning Comics and Lettering in fourteen 
easy lessons. Only $3 postpaid. Over 300 illus- 
trations. Order yours now. Ernie’s School, 
Elyria, Ohio. 

Learn Chemistry. It pays. Trial lesson 35c. 
Elbridge F. Ball, Box D147, Buckland, Conn. 


Questions Answered. All subjects. Send for 
Circular Answerall Information Bureau, 51 
Cliff St., New York. 


Learn Dancing; become popular. AIl dances 
taught by mail; easy; no music. Thousands 
taught successfully. Write for special offer. 
W. C. Peck (Graduate Castle House), Room 227, 
821 Crescent Place, Chicago. 


Become a Moving Picture Operator in your 
spare time. Elementary text book with questions 
and answers covering the entire course. Price, 
$2.00. Theatre Equipment Co., 124 West 45th St., 
New York. 

“L. A.,” $1. Dissatisfied—money back. Long- 
hand abbreviated. Time-saving, educational. 
Vrooman, Box 796, Reno, Nevada. 

Crystal Gazing—The craze. Send _ self-addressed 


stamped envelope for free instructions. Zancig’s 
Studio, Asbury Park, N. J. 


| logues free. 


ELECTRICAL EXPERIMENTER 
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Exchange. 


Microscope. Here is a bargain, Queen & Co.,, 
complete, $38.00. Must sell. E. Streiff, 332 Cum- 
berland PI., Toledo, Ohio. 


For Sale or Exchange. 75 chemicals and ap- 


paratus, $12, Max Schaarschmidt, 3322 I St. 
Philadelphia, Pa. 

For Sale. Complete set Hawkins Electrical 
Guides. Second edition. Good as new. $8.00. 


Arthur Still, Perris, Cal. 


Exchange one K. W. Thordarson wireless 
transformer for Multi-Audi-Fone complete. All 
letters answered. C. Renfroe, 203 Valey St., Val- 
dorta, Ga. 


For Sale, 4 H. P. A. C. motor, $30.00. Prac- 
tically new. Mater and wood lathe, $35.00 Ralph 
Russell, Fitzgerald, Ga. 


Will Sell. Edison motion picture machine and 
220 D. C. % H. P. moton, $85.00; without motor, 
$70.00. Used one year; in good, mechanical con- 
dition. L. Priest, St. James, Minn. 


For Sale. Dynamo and Hawkins Guides. 
Persall, 662 S. 18th St., Newark, N. J. 


For Sale. A number of Weston millivolt me- 
ters complete with 150 A. shunt, $5.00. Turney 
35-plate v. C., $2.50. Cecil Ostermeier, 227 ; 
Jackson St., Sprinefield, Jil. 


Two Bargains. Baldwin Phones, $12.00; Tele- 
graph transmitter, commercial type, fine motor, 
solid mahogany woodwork, $15.00. B. W. Allen, 
Box 1504, Providence, r. 


Exchange. Electro 6-60 storage (new); Cham- 
bers coupler; half-inch spark coil; for stamp 
collections, or will sell. Describe fully. F. At- 
lee, 2038 Pine, Philadelphia. 

Trade Generator, telephone. Klaxon horn for 
wireless, electrical, write for list. William Bin- 
field, Kenmare, N. D. 


Al 


Electric Laboratory Apparatus Wanted. Write 
articulars. 233 72d St., Brooklyn, N. Y. Phone 
ay Ridge 9721. 

For Sale. Two Stage Audio-frequency Ampli- 


fier, vacuum tube control panel, Tesla coil, O-150 
voltmeter, o-25 ammeter, 0-25 volt wire ammeter. 
George Price, 535 E. 71st St., New York City. 


For Sale. Electro rectifier. Brownie camera 
No. 2. Developing set, Chemcraft No. 3, $11.00. 
NS Clerihew, 203 Hoboken Ave., Jersey City, 


Wireless Material Cheap. Big list, 6c. Clar- 


ence Evans, Nutley, N. J. 


For Sale. %4 K. W. Clapp Eastham Hytone set 
complete with key and ammeter. Only used two 
weeks. Bargain at $125. Letters answered. 
William Florence, Jr., Reading, Mass. 


For Sale. Ten-inch X-Ray induction coil, suit- 
able also for wireless A. C. or D. C., cost $350.00. 
Price $100.00 for immediate sale. Lincoln B. 
Frazier, Jr., 120 S. Highland Ave., Aurora, IIl. 


For Sale. Send stamp for list_of electrical and 
other goods. Gus. Geier, 4314 Boulevard, West 
Hoboken, N. J. 


Sale. Thousand-mile receiving set—banjo uku- 
lele. E. Kieser, Haverstraw, yo 


For Sale. Radio and_ electrical instruments 
cheap. Electrician, 343 E. 135th St., N. Y. 


For Sale. Brand new E. J. Voltmeter, $2.00; 
jeweler’s lathe foot pedal wheel, $2.00. George 
Koresh, 419 soth Ave., West Allis, Wis. 


Buy, Sell, Exchange. Wireless and electrical 
goods. Murdock, Clapp-Eastham, Thordarson, 
Brandes, etc. Send 10c. stamps for our circu- 
lars listing new standard apparatus at less than 
manufacturers’ prices. We have to exchange: 
Wireless, electrical, optical, cameras, printing 
presses, typewriters. Large list free. LaRoy 
Zehrbach, 10 College Ave., Hiram, Ohio. 


Electrical Blueprints of various kinds. See m 
ad under “Electrical” this issue. Charles L. 
Chittenden. 


HRINTONVATUEEAS USTEDES COOL TY CTT AST TET OTT aT 
Stammering. 


St-Stu-t-t-tering and Stammering cured at 
home. Instructive booklet free. Walter McDon- 
nell, 105 Potomac Bank Bldg., Washington, D. C. 


SVU TOOL TOT TOOT NPE AADAYS ATO eT 
Tricks, Puzzles and Games 





Boys! Wonderful Magic Card Trick, jumps 
right out of the pack, 12zc. R. A. Mitchell, o1 
Davenport Ave., New Haven, Conn. 


250 Magic Tricks and Catalog, 10c.. Clarence 
A. Maugans, Anderson, Ind. 


Magic. Entertain at home. Tricks, puzzles, 
novelties. Big Catalogue A, 25c. Martinka & 
Co., Inc., Harry Houdini, President, 493 Sixth 
Avenue, New York City. 





Magic—Card Tricks. Sensational escapes, jokes, 
novelties. Everything in the amusement line. 
Large illustrated catalogue of a thousand tricks 
free. Write today. Largest amusement goods 
manufacturers in the world. Heaney Magic Co., 
Desk 208, Berlin, Wis. 


Illusions—Stage tricks with soo illustrations. 
Catalogue, 15c. Small catalogue free. Horn- 
mane Magic Company, 304 . g4th St., New 

ork. 


Magicians, Save Money! Lowest prices. Cata- 
Collins Pentz, Minneapolis. 
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Cameras, Supplies—Photo Developing. 


Mail us 15c. with any size film for development 
and six velvet prints. Or send six negatives any 
size and 15c. for six prints. Or send asc. for one 
8x10 mounted enlargement. Prompt, perfect 
service. Roanoke Photo Finishing Co., 255 Bell 
Ave., Roanoke, Va. 


aves Aeieiiaiaal i 
Developing Free when printing is ordered. 120- 
6 oe ros 25c. pack, (ose 116-6 ex. roll, 30¢.; 
pack, 65c.; post card sizes C.3 pac oc. 
Frane, Eureka, III. + 350) 


_ Send for our Catalog No. 121. It’s the biggest 
little thing in the photographic world. ok 
Over its pages and see the wonderful values we 
give and the money you will save by buying of 
us. Your money back if you are not satisfied 
for any reason what-so-ever. Every camera 
owner should have a copy of this catalon Send 
for yours today. Its free. post card will 
bring it to you. David Stern Company. Value, 
Service, Satisfaction Since 1885. 1027-K Madison 
St., Chicago, II. 


For 5c. we will develop and furnish prints 
from one, six or eight exposure film or en arge- 
ment 8x10, your favorite negative, 20c. to show 
quality and service. Associated Photo Company, 
Sta. A 12, Cincinnati, Ohio. 


_ Cameras. Lowest prices. 
ing at reduced rates. Eliminate the middleman. 
Deal direct with us. Catalog free. Pearl Photo 
Place. 640 E. Clementine St., Philadelphia, Pa. 


plicit nin aaah titiiitiesicth te 
Clean, Neat, Perfect Kodak Finishing at the 
lowest prices. Work returned the same day re- 
ceived. Send film for sample print and copy of 
catalogue on developing, printing, enlarging and 
hand coloring, also copy of Photo Craft Maga- 
zine, which will help you make better pictures. 
Photo Craft Co., Box 69, Ann Arbor, Mich. 


_Why Not Settle That Christmas present ques- 
tion now. Give a camera. Write for free cata- 
log. Pearl Photo Place, 640 E. Clementine St., 
Philadelphia, Pa. 

CLT LR A gr Cc TREES 


Chemicals. 


Free information. _ Write Systems Company, 
Burrough Hall Building, Brooklyn, New York. 


One Hundred chemical expcriments printed in 
book form, 2sc. Oliver R. Stalter, Oshawa, On- 
tario, Canada. 


eT ny 

Experimenters, are you interested in novel, 
chemical experiments? Send 10c. for large col- 
lection. Merel Sager, 44 Apple St., Tiffin, Ohio. 


Antimony Metal, powdered or lump, 25c. per 
once, postpaid. Robert Sagebiel, 25 W. Second 
St., Dayton, Ohio. 


ee ee 
Rare Minerals, salts and chemicals. Labora- 


tory outfits. Radio Chemical Supply Co., 91 
Westcott St., Syracuse, N. Y. a 


Chemicals. 25 for $1.75. 1 oz. each. Robert 
Edwards, 70 Jewell St., Brooklyn, N. Y. 


Chemicals. Dime Packets. Gleasman, 
St, Utica, .Nuode 
CNEL OAM Tc CA 


For the Photographer. 


Do you take pictures? Write for free sample 
our big magazine, showing how to make 
better pictures and earn money. American Pho- 
tography, 465 Pope Building, Boston, Mass. 
AED CM rl eRe 
For Men. 


Detectives Earn Big Money. 
demand. _ Experience unnecessary. We train 
you. Write for free particulars. American De- 
tective System, 1968 Broadway, N. Y. 


Get Vital Strength. Retain youthful vigor. 
Wonderful results. Intensely interesting booklet 
free. Winslow H. Chase, Washingiaen b. CG: 


Shaving Powder—Enough for five 
shaves, 25¢. 
York City. 


Dredge’s Necktie Valet removes 
(without ironing) from neckties. 
Get one today. Dredge, 
Highland Park, Michigan. 


Send us your dull razor blades. We re-edge 
them good as new, any kind, 2%c each. Prompt 
service and satisfaction guaranteed. Dealers 
wanted. Keenedge Company, Inc., 184 Washing- 
ton St., Chicago, III. 
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For Advertisers. 


Supplies and print- 








Morris 
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Travel. Great 








razorless 
Durso, Dept. 41, 25 Mulberry, New 





wrinkles 
. Sample 25c. 
190 Pilgrim Avenue, 


_Advertise—z4 words in 100 syndicate maga- 
zines, $1; inch display, $4. Lists free. Stanford 
Agency, 403 Shannon Bldg., Pittsburgh, Pa. 


Money? Jacobus Art Ads. make small space 
pay big dividends. Price $5.00. rite today. 
Ape oeus Service, 1073 Sanford Ave., Irvington, 

ew Jersey. 


“Quick-Action Advertising—How it is Building 
Business for the Progressive Advertisers of 
America:” A little story of results, told by the 
advertisers themselves—not the publisher. You 


which we have prepared for prospective adver- 
tisers, a copy of which will be gladly mailed 
to you upon request. It tells you how to talk 
business with 1,000,000 intelligent, interested 
and responsive Americans every month—men 
who know what they want and who have the 
money to buy it. Write for particulars and 
rates—today. Douglas Wakefield Coutlee, 225 
West 39th St., New York. 


You benefit by mentioning the “Electrical Exberimenter” when writing to advertisers. 
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Books. 


Buy Books for Christmas. Latest opular 
fiction at unheard of low price. Send tor our 
complete list. You'll save money. David Stern 
Company. Value, Service, Satisfaction Since 
1885. 1027-K Madison St., Chicago, Ill. 


World-Romic System. Masterkey to all lan- 
uages. Six textbooks, $1.44; French chart, 37¢.; 
eeerish, 37¢.3 aviation dictionary, $1.50; French- 
English aviation. dictionary, 61c. Languages, 
143 «WW. 47th St., New York. 


SS a a "Es Ln 

Dear Reader. If Occult, New-Thought and Sci- 
entific books appeal to you, send for my catalog, 
it’s free. I have books on Personal Magnetism, 
Concentration, Spiritualism, Clairvoyance, Seer- 
ship, Will, Mind, Hypnotism, Mesmerism, Char- 
acter, Reading, Healing, Mysticism, Success, 
Salesmanship, Mechanics, Entertainments, etc. 
A. W. Martens, J-49, Burlington, Iowa. 


Spiritism. Is it a delusion? 
this subject. Why has it overspread England? 
12 page book of facts. toc R. C. 
Bookman, Oniaha, III. 


To Get Better Pictures. Read the Amateur 
Photographer’s _ Weekly; illustrated; weekly 
prize competitions; print criticisms; many 
unique features; $1.50 per year; three months’ 
rial subscription. 25c. Abel Publishing Com- 
pany, gor Caxton Bldg., Cleveland, Ohio. 


Important Minerals. Book describing them 
and giving tests. Be prepared to know when 
ou find them. 50 cents or two thrift stamps. 
aker Dist. Co., Box 928, Atlanta, Ga. 


Concordia contains essays, formulas, plans. 
Year’s subscription, 50 cents; trial, 20 cents. 
Concordia Magazine, 9 Water, York, Pennsyl- 
vania. 


Nature Laws every married and engaged per- 
son should know, soc. Earn extra money. Learn 
how to conduct home mail order business, in- 
structions, soc. Central Company, 60:1 Ninth 


- 








Avey New York. 
Accounting, cost systems, $2.00 postpai in- 
formation free. Industrial Systems, Brooklyn, 


New York. 

Books on Sex, for men and women. 
free. United Sales Co., Springfield, I]. 

“Star Amateur Electrician,’’ 12c. pocket size. 
Joel Tillberg, Proctor, Vermont. 

Books for Men. Also ‘‘classy”’ pictures. 
log free. United Sales Co., Springfield, II. 

Hurry! New device for indexing. Most won- 
derful results. Will sell directly to men of 
means. Rev. Emil Meyer, Route 1, Baker, Kans. 





Catalog 





Cata- 


any distance, 20c; “How to Hypnotize’’—Cure 
diseases. Give astounding exhibitions, $1.00; 
“Silent Friend’’—Key to rapid and honest wealth, 
$1.00; “How to Win,” ae pages—Success as- 
sured, $2.00; “Health Culture’—Insures vital 
strength, 25¢c; 5 Dozen Money Makers, 30c. Cata- 
logue gratis. Science Institute, E1336 Morse Ave., 
Chicago, IIl.: 
Experimental Electricity Course in 20 Lessons. 
S. Gernsback and H. W. Secor, E. E, A 
Course of the theory and practice of Electricity 


400 illustrations, : 
paid. Stiff cloth cover $1.25 postpaid. 
menter Publishing Co., Book Dept., 233 Fulton 
St., New York City. 


Old E.E. Back Numbers: We have some valuable 
old E. E. back numbers on hand as follows: 1915, 
Jan., March, April, May, June, July, Aug., Sept., 
Oct., Nov., Dec., price, each 35c; 1916: 
March, May, June, Nov., Dec., price, each_35c; 
1917: Jan., April, May, June, Aug., Nov., Dec., 
price, each 35c.; 1918: March, May, June, July, 
Aug., Sept., Dec., price, each 35c; 1919: Jan., 
Feb., March, April, May, June, July, Aug., Sept., 
Oct., Nov., price, each zoc. We can fill orders at 
once upon receipt of your remittance. If you 
have not these numbers already, now is your 
chance to get them as they probably will be 
snapped up very quickly. Experimenter Pub- 
lishing Co., 233 Fulton St., New York City. 
HENLE CTE ET Ew Ee 


Song Poems Wanted. 





poems:on any subject. 





Song-writers’ 
Contains valuable instructions and advice. 
mit song-poems for examination. We will fur- 
nish music, copyright and facilitate publication 
or sale. Knickerbocker Studios, 319 Gaiety Bldg., 
New York. 


Write the Words for a Song. We write music 
and guarantee publisher's acceptance. Submit 
oems on war, love or any subject. Chester 
usic Co., 920 So, Michigan Ave., Room 265, 
Chicago, Til. 


Write the Words for a Song. We revise poems, 
write music and guarantee to secure publica- 
_ Submit poems on any subject. Broadway 
Studios, 197C Fitzgerald Bldg., New York. 
Ei nga A LT 


lueprints. 
Electrical Blueprints of various kinds. See my 


ad under “Electrical” this issue. Charles L. 
Chittenden, 
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Patents For Sale. 


Sell—Royalty or partner. Newly patented In- 
sect destroyer, investigated. 1542 Gates Ave., 
Brooklyn. 


Combination Comb, Cleaner and Case. Noth- 
ing like it on the market. Keeps a comb abso- 
lutely clean. Carl Duede, Stuart, Iowa. 


Three-In-One Hone, patent No. 1305602. It is 
exceptionally handy for barbers and private use 
also. Regular size carborundum hone. Can 
sharpen hair clippers, razors, safety razors and 
cutting shears on the same little hone. Greatest 
money-making proposition for a party who can 
handle same. Cost 5o0c, sells for $1.75 a piece. 
Will sell outright or royalty. Louis Hermann, 
1949 W. Grand Ave., Chicago, Ill. 


For Sale. The eight different United States 
patents on Caven electro-automatic street rail- 
way signal, also foreign patents. Exceptionally 
complete, durahle, cheap to manufacture, and 
covers all conditions required by electric rail- 
ways. Address A. H. Caven, Youngwood, Pa. 


For Sale. Wire fastening device, U. S. patent 
No. 1,307,240; Canadian patent pending. Holds 
insulated wires securely which can be quickly 
removed or replaced. othing like it and is a 
necessity. Manufacturers and individuals inter- 
ested. Address Anthony Christopher, Baldwins- 
ville, New York. 

NOM a Re 


Personal. 


The Salesman Win$. Thousands of positions 
open. We teach traveling salesmanship by mail 
and guarantee offer of position or refund tuition. 
For interesting particulars, address Kansas Vo- 
cational Bureau, Miltonvale, Kansas. 


peice cera aed nN) eT a 

Write to famous Hawaiian beauties, swimmers, 
etc. Membership, 25c._ Hawaiian Correspondence 
Club, c/o L. de Roo, Box 306, Honolulu, Hawaii. 
Ai CARO AOAC 


Postcards and Pictures. 


A Dollar’s Worth of fun for 20 cents. 12 fun- 
niest postcards you ever saw. A hearty laugh 
with every card. Good for the blues. Charles 


Mack, 626 2oth St., Oakland, Calif. 


Classy Pictures—Do you like real ‘“‘snappy”’ 
photographs? Boys, these are all nifty pocket 
i 1 , and we know you will like them. 
Just the kind of pictures you men want for your 
private collection. Send for a set today; you'll 
never regret it. Prices, $: per dozen; set of 30 
(all different), $2; 50 real “‘live’’? ones, $3. Two 
samples, 25c. Sent in plain package. United 
Sales Co., Springfield, III. 

Rare Real Photos: Bathing beauties, models, 
the kind you want. Sample dime. Write. Ar- 
tiste, Auburn, Ind. 

Real Photos: Handsome 


poses. Samples 25c. Garvey, 
Place, Brockton, Mass. 


irl models. Rare 
ept. S., 20 Perkins 


2 samples 25 cents, 
Chas. Mack, 626 20th St., Oakland, Cal. 

UVEIEN PR AVETUOTETOINUSLE1 011TH STL OTST TSA SS TT 
Phonographs. 


Build Your Phonograph. ‘Perfection’ high- 
quality spring and electric nsotors, tone arms, 
reproducers. Wonderful results. Big saving. 
New catalog and building instructions mailed 
for ten cents. Indiana Phonograph Supply Co., 
Indianapolis, Ind. 


Build your own phonographs and manufacture 
them for profit. rawing, Instructions. Parts 
Price List, Blue Print, etc. complete, sent free 
upon request. Write today. Associated Phono- 
graph Co., Dept. E 1, Cincinnati. 

Make Your Own Phonograph. Particulars free. 
DeSelo-PhonE, P. O. Box 720, Attica, Indiana. 
Nec 

Musical Instruments. 


Violins. Deep, Mellow, Soulful—on credit. 
Easy terms for wonderful instrument, Get de- 
tails today. Gustav Henning, 231 11th St., 
Miami, Florida. 
VOT Te TTC Oc 


News Correspondents. 


Earn $25 Weekly, spare time, writing for news- 

papers, magazines. Experience unnecessary; de- 

tails free. Press Syndicate, 566 St. Louis, Mo. 

TEC OAC cA 
Novelties. 


Things That Are Different. Curios, art photo- 
graphs, relics for your den. | Monthly house 
organ for stamp. Gulf Curio Co., Houston, 
exas. 


Tie Pins—Coin silver face and sterling silver 
pin, $1; or with gold-plated pin, 8s5c. Excellent 
for Christmas and birthday gifts. A _ bargain. 
Charles Roth, 577 Broadway, Buffalo, N. Y. 


Smokokraft Ash Tray, new, novel, unique; 50c 
pest aid. Vanco Mfg. Co., Dept. 57, Chelsea, 
. ° ° 





Baby’s Delight. Florida seashells; s5o0c, three 
big boxes $1; samples, roc. Walker Walker, Elk- 
horn, Wisconsin. 


Here, Boys. Make a toy aeroplane; see our 
Nifty ad. page 804. 
CINTA 0 nT CT Te 


ffice Devices. 


Addressographs, Multigraphs, Duplicators, 
Multicolors, Folders, Typewriters, Dictaphones, 
Check Writers, Sealers. Office Device Company, 
222-Y North Wabash, Chicago. 
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Patent Attorneys. 


Patents Procured—Trade Marks Registered—A 
comprehensive, cxperienced, prompt service for 
the protection and development of your ideas. 
advice gladly furnished without 
Booklet of information and form for dis- 
closing idea free on request. Richard B. Owen, 
130 Owen Bldg., Washington, D. Cy or 2278-T 
oolworth Bldg., New York. 


Millions spent annually for ideas! Hundreds 
now wanted, Patent yours and profit. Write 
today for free books—tell how to protect your- 
self, how to invent, ideas wanted, how we help 
you sell, etc. 212 Patent Dept., American In- 
dustries, Inc., Washington, D. C 


ee ee ee eee 
_Inventors, send sketch of model of your inven- 
tion, for opinion concerning patentable nature, 
and exact cost of applying for patent. Book, 
“How to Obtain a Patent,’”’ sent free. Gives in- 
formation on patent procedure and tells what 
every inventor should ee Established twenty- 

Chandlee & Chandlee, 414 Seventh 
st., N. W., Washington, D. C. 


Patent Your Own Inventions. Save attorney’s 
fees; we prepare applications; furnish full in- 
structions and give satisfaction. Free informa- 
tion. Carl Larsen Co., Park Row Bldg., New 
York City. 


Patents—Prompt, personal, efficient service by 
an attorney-at-law, skilled in all branches of 
patent practice, Over 12 years actual experience; 
full information upon request. B. P. Fishburne, 
324 McGill Bldg., Washington, D. C. 


Patents—Fees in installments. Frank T. Ful- 
ee ae Lieutenant Engineers, Washington, 





Patents—Herbert Jenner, patent attorney and 
mechanical expert, 622 F St., Washington, D. C. 
I report if patent can be had and its exact cost. 
Send for circular. 


Inventions Patented, Trade-Marks Registered, 
Labels, Prints, Publications Copyrighted, prompt 
service, reasonable fees, plain advice, request 
detailed information before placing your business. 
Jaynes & Jaynes, 802 Kellogg, Washington, D. C. 

“How to Establish Your Rights.” to patent 
protection is a bulletin every inventor should 
read before disclosing his idea to others, This 
bulletin, form “Evidence of Conception,’ and 
other interesting and valuable patent informa- 
tion free. Lancaster and Allwine, 
Bldg., Washington, D. C. Originators of the 
form ‘‘Evidence of Conception.” 


“Inventers’ Adviser’? sent free on request. 
William C. Linton, 918 F St., N. W., Washington, 
. C., 363 University St., Montreal, Canada. 


Write 








o 





Patents—Foremost word 
Metzger, Washington, D 


M. F. Miller, Ouray Bidg., Washington, D. C., 
Patent Attorney, Mechanical and Electrical Ex- 
pert. Best quality of work and results, Moderate 
charges. Advice free, 

John M. McLachlen, Attorney at Law. Pat- 
ents, trade marks, copyrights. 410 McLachlen 
Bldg., Washington, D. C. 

SNA EAT LCT 


For Inventors. 


free, now. 





“Sell or Finance Inventions. Read Money- 
Talks Magazine. Send for free sample copy. 70- 
Park Place, Newark, New Jersey.’ 


as) 





Inventions Wanted. Cash or royalty for ideas. 
Adam Fisher Mfg. Co., 205 St. Louis, Mo. 


900 Mechanical Movements, also illustrations 
explaining 50 Perpetual Motions. My book 
“Inventor’s Universal Educator,” fifth edition, 
tells how to procure and sell patents. Govern- 
ment and other costs. Covers the matter from 

160 pages elegantly bound. Contains 
noted decisions of U. S. 
Courts on patent cases. 
greatly assist inventors, suggest new ideas that 
may prove of great aid in perfecting inventions. 
Tells how to select an attorney. Has valuable 


information regarding Patent Sharks, Selling 
Agents and Brokers. Price $2. Postage free 
everywhere. 


Fred G. Dieterich, 603 Ouray Bldg., 
Washington, D. C. 


Inventors write me about patents. ae fees 
Booklet free. Frank Fu 


Inventors! Protect yourselves. Record idea 
before exposing to anyone, including attorneys. 
Paul Klein, Cons. Eng. Reg. Pat. Att’y, 21 
Park Row, New York. 


“Inventors Guide” Free on request; gives 
valuable advice and information for all invent- 
ors. Write Frank Ledermann, Registered Patent 
Attorney, 17. Park Row, New York. 


Inventors—We do Experimental, Model, Tool, 
Die and Se ere ae Manufacturing. Miller 
& O’Brien Mfg Co., St. Paul, Minn. 


Inventors—Sell your ideas or patents thru 
National Institute of Inventors, 118 Fulton, New 
York City. Membership 2,500. We help you se- 
cure, develop and finance your inventions. An- 
nual dues, $10. 


“The Thinkers.” Society of inventors, official 
organ, particulars, patents; dime. Swap Bulle- 
tin, the National Exchange Medium, established 
1915, Detroit. 
ACETATE 
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Miscellaneous. 


Young Naturalists: A collection of shells, fos- 
sils, curios, etc., containing forty fine speci- 
mens from all over the world, postpaid for $1.00. 
Roger Mathes, Batavia, N. Y. 


Wanted. Small gasoline and steam engines. 
small lathes, drill presses and other light ma- 
chinery. Will pay high cash prices for good ma- 
terial. Johnston, West End, Pittsburgh, Pa. 


Crude Rubber. Experiment with pure uncom- 
pounded India Rubber. Make tire patching ce- 
ments, water proof cloth, porus tire filler, rub- 
ber stamps, etc. Pure para (highest grade India 
Hubbet). 4007.4 50c.; 8 oz, Boc.; 1 Ib... $1.25; 5 Ibs., 
5.00 Shipped postpaid. Address Bunsen Supply 
House, 14 S. Canal St., Akron, Ohio. 


Big Mail for a stamp. C. E. Robinson, Port- 
land, Conn. 


The Master Key is the best and most con- 
venient for household use; opens 20 different 
locks. Sent postpaid on receipt of 10c; or com- 
plete set of three for 2s5c. Safety Sey: Holder 
fcee. charpe Novelty Co., Paterson, ; 


Australian Opals, black opals, cut stones, 
rough specimens, beautiful colors. Direct from 
Australia. Price lists free. Norman Seward, 
453 Bourke St., Melbourne, Australia. 


New Discovery Startles World. Anyone can 
make a violin talk. (Yes); we mean actually 
speak words, sing, laugh, etc. Greatest oppor- 
tunity for anyone. Particulars free. A. H. War- 
ren, Fairfield, III. 


For Sale. High grade moving picture films at 
one cent per foot. Any length. Write for lists. 
Elmer Sanor, Bradley, III. 

NTH Tr eee A 


Rubber Stamps. 


Rubber Stamps. If not delivered in five days 
return to your name and address, soc. Stamp 
pads, 25sc. Special offer to clubs. Order direct 
or send stamp for circular. Albert Porch, 7938 
Bennett Ave.. Chicago. 
OAT eC eee ee 

rinting. 


250 Bond Letterheads or envelopes, $1.25. Both, 
t2-255 postpaid. B. F: Ball & Co., Dept. 234A, 
Buckland, Conn. 

Quality Printing on good stock note heads, 
envelopes, cards, tags. 100 either, 65c; 250, $1.10; 
500, $1.65; 2,000, $2.75, postpaid. Samples free. 
E. W. Gpaftord & Co., Martville, N. Y. 

3,000 two-color labels, $1.00. Erwin J. Wolf, 
Station E, Philadelphia. 
PTT ec 


Song Writers. 








OF 


You cannot afford to miss 
our proposition. Reference, any bank or first- 
class sheet music house. Warner C. Williams 
& Co., Dept. L, Indianapolis, Ind. 

UAT TT eT CT 


Stamps and Coins. 


Stamps—61 All Different Free. Postage, 3c. 
Mention paper. Quaker Stamp Co., Toledo, O 


California gold; quarter size, 27c; halt dollar 
size, 53c. Columbian nickel and catalogue, toc. 
Norman Schultz, King City, Mo. 


300 Different Stamps, S0c. Fred Onken, 630 79th 
St., Brooklyn, N. Y. 


~ 250 Different Stamps from 50 countries, 35c; 
South America, go different, 25c. O. Chartier, 
Wallingford, Conn. 


' International Packet. 100 varieties from all 
over the world. Big value, only 10c. Cobert 
Stamp Co., 39 State, Rochester, N. Y 


50 Stamps for 10c. John Hammond, 700 Glad- 
stone Ave., Roland Park, Md. 


Free—63 different stamps to approval 
cants. Postage 2c. J. Hull, 442 W. 
New York City. 


Have yoy seen The Stamp Herald?. Finest 
monthly stamp paper published. Suhscription 
s0c a year, 3 months trial for 1oc. Stamp Herald 
Publishing Co., Dept. E, Indianapolis, Ind. 


100 Different Stamps, 12c; 200, 27c. Michaels, 
5600 Prairie, Chicago. 


200 All Different Stamps, including Bosnia, 
Bavaria, China, Guatemala, Bulgaria, Bohemia, 
Poland, Turkey, etc., and Dime Stamp Album, 
only one to customer, all for 25c. Our approval 
sheets contain bargains priced at tc to sc net. 
iso different U. S. postage and Civil War reve- 
nues for only 75c. Indiana Stamp Co., Dept. E., 
Indianapolis, Ind. 


Free—Duplicate Book board cover, 5 new en- 
tries 25 stamps mounted, 36 U. S., 45 European, 
all 2oc. Approvals for reference. Nutley Stamp 
Exchange, Nutley, N. J. 

“Best One-Cent Approvals in America.” 
Hand, 1117 So. 60th St., Philadelphia, Pa. 


South America, Buy direct. 1,000 fine assorted 
Paraguay,’ Uruguay, etc., for $2 bill. Exchange 
rare stamps with collectors and dealers; lots or 
on sheets. C. P. Mego, Necochea 193, Lomas 


Dezamora, Argentine Republic. 
MTN LL HM NN 


Old Coins Wanted. 


We Buy and Sell Old Coins. $2 to $500 each 
paid. Keep All Old Money; you may have valu- 
able coins. Send ioc. for New Illustrated Coir 
Value Book, 4 x 6. Guaranteed prices. Get 
posted. Clarke Coin Co., Box 110, Le Roy, N. Y 


—— 


Song Writers: 
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Electrical Supplies and Appliances. 


Mansfield’s Automatic water and oil finder a 
proved success, silver medal awarded. Particu- 
lars from Edwin A. Mansfield & Co., 94 Victoria 
Road, New Brighton, England. 


Electrical Blueprints. A..C. motor connecting 
diagrams, 236, contains 54 single, 42 two, 50 
three phase Star, 4o Delta, 12 Star-Delta, Appen- 
dix, 38, changes of voltage, speed, cycles, phases, 
etc. D. C. diagrains, 123, voltage changing, etc. 
Transformer diagrams, 120. 10 samples A. C. 25c. 
Particulars free Charles Chittenden, 811 West 
Eighteenth, Kansas City, Missouri. 


Battery Charging pays big profits with HB 
Equipment. Electric Light Generators and 
Motors can also be furnished on easy payments. 
ae information free. Hobart Brothers, Troy, 
Jhio,. 


Storage Batteries. Make the plates yourself. 
We will tell you how. Sample plate goc. Wind- 


sor Specialty Co., not incorporated. 5419 Wind- 
sor Ave., Chicago, III. 
Inventors: Models, Dies, Tools. 28 years’ 


experience, work guaranteed, lowest price. Man- 

ufacturing of specialties our hobby. Peerless 

pis & Tool Co., 121 Opera Pl. D. B., Cincinnati, 
10. 


Lava Insulation is not molded but individually 
sawn, lathe turned, milled, drilled, threaded. No 
limitation on form, only on size. Kilned at two 
thousand degrees. Hard, strong. accurate, fire, 
acid proof. Ask for book. American Lava Insu- 
lator Company, Chattanooga, Tenn. 


“Welding Plants designed for all purposes. 
Small payment; balance six months. very 
mechanic or shop should have one. Ask for 
ore Teuea plan. R. W. Bermo Company, Omaha, 


Boys, build your_own_Electric Motor. Com- 
plete outfit $1.75. Blue Prints only 2oc. A. F. 
Cassel, 52 W. 130th St., New York City. 


Electrical Workers and All Others who arc 
interested in Electrical work in the reconstruc- 
tion that is taking place. To send us their name 
and receive descriptive literature of our Modern 
Blue Print Chart Method of Electrical Wiring. 
Souvenir information card included. Electrical 
Wiring Diagram Co., Box C. 173, Altoona, Pa. 


Make Your Own flashlight batteries. Complete 
outfit $1.00. Send for circular. Eagleco, Darien, 
Connecticut. 


Reversing Switches for battery circuits. Three 
positions, “‘Forward,”’ “Off,” “Reverse,” soc. Box 
107, Dept. C., Sisseton, S. D. 


Boys—Here is the simplest and cheapest elec- 
tric telegraph ever devised. With the ‘“‘K” Ap- 
plicator you need no batteries. Get electricity 
free, instantly anywhere at any time. Send 
thirty cents (postal money order), for full in- 
structions how to make the “K” Applicator and 


Gives constant, smooth, even current day and 
night, never runs down even upon closed cir- 
cult. Works on any metallic line, even_ barbed 
wire fence as no insulators necessary. The ‘“‘K” 
Applicator, Missouri Valley, Ia. 


100 Induction Motor Winding Diagrams 4, 2, 
Phase, star, delta, 2 to 12 poles inclusive. Post- 
paid $5.00. E. Glass, 2108 South Broad Street, 
Philadelphia, Pa. 


Stanley Steamers exclusively, get list, used 
boilers, burners, engines, automatics, gauges, 
piping, fittings, accessories. Inclose Stamp. 
‘Doc’? Paine, Denver, Colorado. 


Experimental Electricity Course in 20 lessons, 
by S. Gernsback and H. W. Secor, E. E. A course 
of the theory and _ practice of electricity for the 
experimenters. Every phase of experimental 
electricity is treated comprehensively in plain 
English. New experiments are described and 
explained and nearly every application of elec- 
tricity in modern life is given. 160 pages—goo 
illustrations. Flexible cloth cover, 75c postpaid. 
Stiff cloth cover, $1.25 postpaid. Experimenter 
Publishing Co., Book Dept., 233 Fulton St., New 
York City. 
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Formulas. 


ewe 





509 Formulas. Successful money-making sec- 
rets, discoveries. Postpaid 25c. Edgar James, 
315 Douglass, Indianapolis, Indiana. 


500 Formulas, ee Resilvering Mirrors, 
Renewing Dry Batteries, Mechanic Soap, Lumin- 


ous Paint, 25c. Ideal Book Shop, 5501-EE North 
Robey, Chicago. 
500 Successful money-making formulas and 


trade secrets. Postpaid, 25c. 
Winchester, Indiana. 


370 Formulas, 10c. 
St., New York. 


1,000,000 Formulas. Processes. Trade secrets 
for every business. 1016 pages, $2. Ideal Book 
Shop, s5501-EE North Robey, Chicago. ’ 
LAL TCE 


For the Hair. 


I Was Bald. Obtained hair growth by an In- 
dian’s ointment containing genuine bear oil and 
rare plant juices. Many others have good hair- 
growing results. Will send box, postpaid, with 
recipg, ioc. John Hart Brittain, 150 E. 32nd St., 
BA-300, New York. 


Charles Dynes, 


Fitzgerald, 15 West 65th 
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Wireless. 


Weston Model 280 Mullivoltmeter 00-75, $9.00. 


Weston Model 279 Voltmeter, $4.00. Receiving 
cabinet with two condensers and audion, $16.00. 
500-cycle % K. W. generator with transformer, 
condenser and gap, $25.00, Two French audions 
and two pliotrons, excellent_for telephony, $6.00 
each. Marconi key, $3.00. Baldwins amplifying 
phones, $13.00. %4 K. W. commercial quenched 
zap, $2.00. Semi-quenched rotary gap, $14.00. 
penser microscope, new, $35.00. Photos fur- 
nished. E. J. McGinniss, goo Franklin Bank 
Bldg., Philadelphia. 
Experimenters—Send us your name. 
Company, 391 Fulton, Brooklyn, N. Y. 


We Buy, Sell and Make Wireless Apparatus. 
Write us your wants and we will satisfy them. 
Send three cents for particulars. Warwick, 2535 
Tenth Ave. South, Minneapolis, Minn. 


The Audion. Its early history and develop- 
ment, Electron Theory and Trigger Action, com- 
piled by a Chief Electrician Radio who was sta- 
tioned at the Naval Radio School as Instructor 
for two years, written by an old amateur for 
the amateurs in words that they can understand. 
Also blue print diagrams for hook ups for re- 
ceiving damped signals, using both air exhausted 
and gas bulbs. Receiving undamped signals and 
regenerative circuits. Two-step amplifier, using 
same (A) and (B) batteries for both steps. Wire- 
less telephony with power bulb. Working blue 
prints on how to build a “One to One” trans- 
former for use with Audion Amplifier. All for 
$2.00. Address T. O. McKenzie, 104 Warburton 
Ave., Yonkers, N. Y. 


Complete Receiving Sets, $7.00 and Up. With 
1,000-ohm receiver, tested mineral; guaranteed. 
Bulletin for stamp, Jenkins, Room 2, 923 Purchase 
St., New Bedford, Mass. 


Bargains To vacate our place we must sell 
500 34-inch spark coils with vibrators at 85c, and 
1,000 without vibrators at goc. Send money or- 
ders, cash, and 15¢c postage on each coil—no 
ile A. Dubs, 1534 Pitkin Ave., Brooklyn, 


Fifty Telephone Receivers, ‘Bell’? type, 150- 
ohm, double pole, goc each, postpaid. Bartholo- 
mew, 249 W. zoth St., Los Angeles, Calif. 


Switch Points. Binding posts, switch levers, 
and small parts, send 2c for catalogue describing 
these and other goods. A. W. Bowman & Co., 23 
Church St. (Harvard Square), Cambridge, Mass. 


Attention Amateurs! Learn the code quickly 
by new method in from one to two hours. Chart 
by mail, 25c. Acme Chart Co., 618 Delafield Ave., 
W.N. Brighton, Staten Island, N. Y. 


Loose Couplers—800-1500 meters, $4-$20. Order 
now. Supply limited. N. A. Radio Equip. Co., 
510 Claremont Pkwy., Bronx, New York. 


Quick—Something you really need. Instruc- 
tions with drawings for winding honeycomb coils. 
Forms cost nothing. Easy to wind. Latest and 
most efficient. Small and compact. Amplifying. 
When once used, you’ll throw away or give away 
all other coils. Price $1, with satisfaction guar- 
anteed. Chas. E. Williams, Box 1001, Atlanta, Ga. 


How to Make Wireless Receiving Apparatus. 
100 pages, go illustrations. Only strictly modern 
radio apparata are described in this book and the 
illustrations and descriptions are so clear and 
simple that no trouble will be experienced in 


Industrial 


making the_instruments, Paper covered. 25¢ 
postyard: Experimenter Publishing Co., Book 
ept,, 233 Fulton St., New York City. 


How to Make Wireless Sending Apparatus. 100 
pages, 88 illustrations. Written and published 
entirely for the wireless enthusiast who wants 
to make his own radio apparatus. Contains more 
information on ‘Show to make it” than any other 
book we know of. Paper bound, 25¢c prepaid. 
Experimenter Publishing Co., Book Dept., 233 
Fulton St., New York City. 


Wireless Course in 20 Lessons. By S. Gern- 
back, A. Lescarboura and H. W. Secor, E. E. 
Tells you everything you want to know about 
“‘Wireless”’—a theory, practice and history <A 
clear, concise course on every phase of this sub- 
ject. 160 pages, 350 illustrations, 30 tables. Flex- 
ible cloth cover, 75c postpaid. Stiff cloth cover, 
$1.25 postpaid: Experimenter Publishing Coy, 
Book Dept i 


+ 233 Fulton St., New York City. 
Ate ee 
Wanted to Buy. 


Cash for Old False Teeth—We pay up to $35.00 
per set (broken or not). Also buy discarded 
gold jewelry, gold crowns, bridges, platinum, 
diamonds, watches and silver. Send now. Cash 
by return mail. Package held 5 to 10 days for 
sender’s approval of our offer. U. S. Smelting 
Works, Dept. 73, Chicago, IIl. 
NARI OTE Te TTT OT TAO 

Winter Fishing. 


Julian’s Liquid Fishing Lure. Whole winter’s 





supply. One dollar George Julian, Albany 

Eee .. Boston, Mass. 

il MNT TTC TT Te 
Motor Engines and Dynamos. 


Small Motors and Generators. Cancelled Gov- 
ernment Contracts. A. C. motors, $9.50 each 
and up. 12 110-volt generators,, $26.50 each, 
battery charging outfits, $30 each and up. New 
motors %4-% up to 5 H. P. for all phases and 
frequencies of current. Write for late bulletin. 
Bargains in_motors and generators. Address 
est End, Pittsburgh, 
Pa. 


Motors—1/12 and 2 h. a volts d., «@ 
Realty Co., Cincinnati, Ohio. 


Krug 
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AMELS are unique—a real ciga- 

rette revelation! That’s due to 
their quality and to the unusual and 
expert blend of choice Turkish and 
choice Domestic tobaccos! 


OUR enthusiasm for Camel Ciga- 
rettes will steadily increase! They 
will not tire your taste, no matter how 
liberally you smoke! And, each ciga- 
rette will just add a little more to the 


joy and contentment the wonderfully 
refreshing Camel flavor hands you so 
lavishly ! 


Once you know Camels you'll prefer 
their blend—and what it gives you— 
the most fascinatingly mellow-mild- 
body ever realized 1n a cigarette—to 
either kind of tobacco smoked straight! 


Camels are sold everywhere in scientifically 
sealed packages of 20 cigarettes ; or ten pack- 
ages (200 cigarettes) in a glassine-paper-cov- 
ered carton. We strongly recommend this 
carton for the home or office supply or when 
you travel. 


R. J. Reynolds Tobacco Company 
Winston-Salem, N. C. You'll enjoy Camels freedom from 
any unpleasant cigaretty aftertaste and 


from any unpleasant cigaretty odor! 


















And, the longer you smoke Camels 
the more you'll appreciate that they are 
made to meet your taste ! 


Compare Camels with any cigarette 
in the world at any price—and forget ’ 
coupons, premiums and gifts! 





CIGARETTES 


Yow benefit by mentioning the “Electrical Experimenter” when writiig to advertisers. 
Www americanradiohistorv.com 





848 












More Than 25,000 Volts 
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Unequaled for 
neuritis and rheu- 
matism 


There is no “quackery” or uncertainty about Renulife Violet Ray. 
It is not claimed to be a “Cure All,” but it has proved in thousands 
of cases a practical health-producing, revitalizing agent—powerful in 


No pain, shock or mus: 
cular contracuon. Entire: 
ly harmless — powerfully 









effective. 









> 
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This type Violet 
a Ray Instrument 
is designed With 
ilight handle, 
easily manipu- 
Jated;the mostof 
the apparatus is 
contained’ in a 
case giving 
jample space for 
































perfectly safe. 
uses shown on coupon below, 


Users Get Wonderful Results 


(Voluntary Testimonials) 


“The Renulife Violet Ray High Frequency Gen- 
erator is superior in efficiency because of lts 
perfect character and control of current, compact- 
ness and perfect insulation. The smailness and 
lightness of Tiectrode hoider is aiso a great 
advantage.’* ‘'The doctor told me that the trouble 
was hardening of the arteries. I wish I had got 
it a year ago. I would not be without it for all 
the money in the world.’’ ‘’I cannot recommend 
it too highly’? °‘I have been using mine now 
for a week for Sclatica and IJ am highly pleased 
with results.“° “‘I think it is one of the best 
littie machines that was ever invented.*’ ‘‘I have 
used it with excelient results for the restoration 
of hair and stiff and sore rheumatic finger joints.’’ 
*‘Am weil pieased with the Generator, and the 
kind treatment received from your Company.’’ 
*“‘My Generator has stopped my neuritis.‘* ‘‘Every 
house should have a Renulife Violet Ray High 
Frequency Generator, for the treatment of Neu- 
Traigia, Neuritis, Sore Throat, Kernels in Neck, 
Cramps, Headache, Stiff Neck, Muscular Sore- 
ness, Rheumatism, Paralysis—in short, pains of 
all kinds.’*—M. D. ‘‘I have been much relieved 
by the use of your Violet Ray Generator.”’ ’’It 
is fine for Insomnia ’* ‘‘I find it such a help in 
hervousness.’’ "I would not part with it for five 
times the price. It is sure a little wonder ‘* “I 
am more than pleased with the Generator; the 
whole famiiy are using it.’’ ‘’A neighbor lady 
was suffering from lumbago and could not move, 
and my wife brought over the Generator and in 


restoring normal physical conditions—yet gentle, soothing and 
You can treat yourself. 


Get full information regarding 


How Renulife Benefits 


Science has demonstrated a strange rela- 
tion between electricity and life cells. This 
instrument harnesses a tremendous current 
of electricity and applies in the form of 
Violet Rays so that the body welcomes and 
responds to it in a marvelous manner—no 
pain—shock or the slightest harmful etfects. 
A few seconds of Renulife Violet Ray gives 
more benefit than bours of the old time bat- 
tery methods—because a thousand times as 
much voltage is made use of. 

The irresistible, revitalizing powers of 
Renulife Violet Ray reach every nerve cell, 
fibre and part of body. Blood is en- 
riched and purified by a flood of oxygen, 
giving added vitality and strength. Assimi- 
lation and digestion improved—functions 
retored to normal—extra supply of fresh 
blood quickly brought to area treated, re- 
moving congestion and supplying nourish- 
ment. While relieving pains and aches, the 
manifest results of disorders, it removes 
the deep seated cause, combines the benefits 
of electricity, vibration, exercise, stimula: 
tion and oxidation. 


Get Book ‘‘Health via Violet Ray’’ 


Learn _ the whole marvelous story of the 
Violet Ray—tbis method that works with 
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less than ten minutes the lady was greatiy re- 
lieved.’’ ‘*‘Your Generator is just the thing for 
me. That tired feeling has left me, and I feel 
like myself again.’’ ’‘It has relieved me of the 
nervousness and also lt has helped me a great 


deal in using it for the treatment of rheumatism.’’ 
of all) and explaining hberal Trial Plan 


BOOK FREE 
Renulife Electric Co., Inc. 


ee 1212 Marquette Bldg., Detroit, Mich. 
' CANADIAN RENULIFE ELECTRIC CO, Ltd., 
1212 Netting Bldg., Windsor, Ont. 
Toronto Office: 612 C. P R Building 
Live Sales Representatives ;~ 
write for proposition 


nature to restore and-build up. Learn how 
you, at home, can now use these great cura- Treatment for nervous- 
tive forces of Violet Ray—heretofore only ness and general 
available at big expense from physicians or debility 

beauty doctors. Send coupon or postal 
card now and receive free book describing 
uses, quoting low prices (within the reach 
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. Please send without obligation, your book *‘Health,’* explain. % Se * 
y ing Violet Ray treatments with Renulife Generators: also give : 
® fuli particulars as to its application for ailments checked below. & 
a TREATS SUCCESSFULLY & 
; . -Abscesses ..-Faclal Neuralgla  . Piles S 
, - Anemia .-Falling Hair --Pimples ‘ 
» --Asthma - -Goltre .-Pyorrhea 5 
a .-Arterlosclerosis -.- Gout .. Rheumatism 
a ..Baldness .. Hay Fever . Scars 
: .. Blackheads - Infantile Paralysis . Sciatica 
, Brain Fag -. Insomnia . Skin Diseases 
y --Catarrh ..Lameness -. Throat Diseases i i 
y -- Colds - Locomotor Ataxla . Sprains \ Stops falling hair —— 
‘ :-Chilblalns - Lumbago, ae : Toothache . promotes hair growth. 
oo . Nervous Affe -. Weak Eyes i 
: . .Deafness . Neuralgia .. Wrinkles & onder ete 
y  -- Eczema .. Neuritls -. Warts and Moles < 
ey . Enlarged Prostate ..Paralysls a Chicago Office ol 
y Write your name and address In Margin below and cut out § fs 
with coupon ‘ Room 410 1 
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